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INTRODUCTION

The objectives of this workshop were to:

assess current practices in setting water and sewer charges
together with possible 'alternatives,

examine present and future objectives of municipal govern-
ment in establishing water and sewer service charges,

consider the effect of water and sewer service charges on
water use and waste disposal practices, and

review and discuss proposed research and extension activities
related to water and sewer service charges,

Participants included public works officials of North Carolina's larger
cities, consulting engineers, university faculty and other interested persons.
This is the third in a series of research workshops sponsored by the
Institute to increase the communication between research users and researchers

on water resource problems and research needs.

David H. Howells
Director
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WELCOME

Dr. C. E. Bishop
Vice President
The University of North Carolina

Welcome to the campus of The University of North Carolina. You might say
that's a strange greeting in this particular setting, but let me remind you that
this is part of the campus of The University of North Carolina. This particular
facility has been given to the University by one of the distinguished citizens
of the State of North Carolina for meetings of this sort:

Why does the University involve itself in programs of this kind? Is it not
true that the major function of the University is to educate the youth of the
State and the nation? Is it not true that one of their major objectives is to
get it over with and get out? They think so when they'ré on 6ur campuses, but
we know better because one of our jebs is to make knowledge obsolete. Inher-
ently, a function of the University is to do research because that is a neces-
sary part of its graduate program--one of the requirements for getting master's
degrees and doctor's degrees in the University. As we have done research in
the universities of this country, the American public has come to appreciate
its value. So the American public has asked-the universities to orient their
research toward the problems of society to help overcome. those problems. I
don't know of many, if any, members of the faculties of the University who want
to do research and then just file it away in a book in the library. Most, if
not all, of the faculty want to share with others the knowledge that they gen-
erate in their research. So we are able today to create new knowledge through
research; and when we create new knowledge, much of that which we learned as
fact, or indeed that which we learned as principle, becomes obsolete over. time.
It beéomes a role of the . University, then, to help provide access to new
knowledge. We want to have an outreach program making this knowledge accessible
to the total society. We also have a responsibility to help raise questions
about the character of society and the nature of its growth: and development.

You gentlemen are in the business of shaping that growth and development, of
determining where growth will occur, how rapidly it will occur, where people.
are going to live, and where they are going to work.

We often hear the politicians get up and bemoan the fact that increasing
numbers of people are piling up in the major metropolitan centers of our

country. We seem to be faced with unlimited growth of massive cities, with




all of the problems that are inherent in that: We alsc hear people get up and
bemocan the fact that some of our smaller towns and villages in the open spaces
are losing population. But no one stops to ask what are we trying to build in
this country. What kind of a nation do we want? What distribution of economic
activities and population would be consistent with the efficient production of
goods and services? We assure people of equal opportunities for-education,
for health services, for employment and a right to earn a living. These are
fundamental questions facing our society at this particular time, and we are
beginning now to ask them, to ask them diligently. I think that people in
positions such as the ones that you occupy exert an important influence upon:the
course of development of our society. I think that you also are aware of the
fact that the action taken by some people, firms, and government also affects
others. Some of; the people talking here today use a technical jargon which
refers to these as externalities; action taken by some people have cost impli-
cations for others. We need to think more about this in terms of a structure
of growth, in terms specifically of water use because here in the Socutheast we
have taken many of our natural resources for granted. In particular, we've
taken water and air for granted. They were looked upon as.free goods to be
used--wasted, if you please, New with the growth that's taking place in the
region, there comes a realization that these are not free goods--that they do
exist in limited quantities and that what is used by scme cannot, in fact, be
used by others. We have to raise some question about how to. regulate, how to
charge fairly, reésonab1y and justly so. that.we get an efficient use of the
natural resources of the region. _ _
Let me simply say that I have looked at your agenda today.and notice you.
have a full program." I know that it is going to be an interesting program, and
I hope that you will find this to be a'setting in which you, everyone of you,
can enter into the discussion freely and together you can arrive at decisions

that will be helpful in structuring the growth.and development of our state.




PRELIMINARY REMARKS

David H. Howells
Director
Water Resources Research Institute

I might elaborate slightly on what Dr. Bishop said. In the continuing develop-

ment of our water resources research program, we fully recognize the importance

of characterizing the problem areas and research needs in close contact with the
operating people--state and local government and the private sector. We don't

feel that we can de this in isolation. This, of course, forms one of the essen-
tial two prongs of our effort toward better dissemination df information between

the research community and the users. One is the inflow from the standpoint of
understahding the problems and the other is the ocutflow of the research results

as they become available.

As was pointed out in the Development Gﬁide, recently published:.by the

Research Triangle Planning Commission, there are two sides to the coin of pro-
viding for future water needs. Providing additional supply is one-half of this
challenge. The other half is the encouragement of proper water use practices by
such measures as reuse, conservation, and water prices that promote ample, but
not wasteful, water use..

The National Water Commission has also called attertion to the importance of
considering the effects of technological change and pricing’policies on the use
of the water resoﬁrcea Yet, very little has been said as to how this can be
done. I don't know enough about this to give more tham lip service at the pre-
sent time. We need to move ahead with research and extension activities neces~-
sary for the consideration of these factors in the real-life situation.

We have been interested in municipal water use and pricing, as related to
water use and waste control, for some time. About a year ago, the cities repre-
sented here today provided the Institute with information on water use and
water and sewer charges. After a study of this, we concluded that a workshop
involving municipal officials, consulting engineers, representatives of state
and federal agencies concerned with future municipal water use and waste treat-
ment needs, and university faculty members would be a logical next step. This
is an area in which research and extension activities have the potential for
being quite useful. It cannot, however, be approached without the participation

of those who deal with the everyday realities of providing these municipal




services. Those of you here today have much to contribute to the-conceptualizing
of research and extension needs as well as to the utilization of the end research
product.. The program today leads up to specific research and extension proposals
which will be covered in group discussions later in the day. We invite your indi-
vidual participatidn in all facets of this program. Each of yvou is here for a
purpose--you've got something to contribute. We need this, particularly in the
group discussions. What the University eventually does in this area will depend

to a considerable extent on what comes out of the discussions today.




WATER AND SEWER CHARGES: THEIR GENERAL NATURE AND EFFECTS

Mr. Don Ethridge*

OQur concern in the course of this workshop is with municipal water and sewer
charges, My first reaction is to pose the question: Why do we have charges for
water and sewer services? Prices exist for these services because they are
economic goods; they are economic goods because. there is a demand for them and
a cost associated with providing them. Water has often been viewed as a free
good; i.e., as being so abundant in supply that it commands no price. This
situation might:actually have been the case in many primitive societies. Now
water has value, and we can consider time, form, and space dimensions of water
as causing differences in its price. People want water at different points in
time; i.e., they want more water at certaln times of the day, on certain days,
in certain seasons, and in certain years, than others. Thus, water is more
scarce at some points in time because of environmental conditions and because
of the varying demand for it. People want water in different forms--scme want
it for drinking, some for swimming, some for cleaning, some for cooling, some
for production. Each use may'require a different quality. People also want
water at different points in space. Everyone cannot build his house or busi-
ness on a.riverbank; some people are located further from an easily accessible
water supply than others, and there are distribution costs involved in making
water available which are related to distance and accessibility. Thus, the
services derived from water are not free gvods. In addition, even though
water rights are defined in many cases, water itself is a public good or com-
mon resource in our system--it belongs to society but to noone.in particular
and is available for use by virtually everyone. Many, perhaps most, of the
problems arising out of the use of water are brought about by this form of
ownership, by the processes of industrialization, urbanization, and population

growth, and by the fact that water can be used to carry wastes.

*Department of Economics, NCSU. The author is indebted to J. A. Seagraves
and D. H. Howells for their comments and suggestions during the preparation
of this paper.




Another question which arises is: Why is it the function of government to
provide water and sewer services? One reason is that there are economies of scale
in the production of water and sewer services; it may be more efficient for every-
one involved (consumers and businesses) for the government to provide the services
because the large operation can produce the services at a lower cost (Sherwani) .
Another reason is to give the governments a degree of control over how this common.
resource is used through its power to institute the rules for.its use. An example
of this is the concern for public health. The regulating agency may rule that no
individual may use or pollute public water so as to make it hazardous to public
health, Thus, society views the providing of these services as the responsibility
of government, and this respomsibility brings with it the problems of formulating
water pelicy and actually implementing it, problems with which.I am sure most of
you are quite familiar. Our purpose today is to consider and-hopefully throw some
light on at least some of these problems. As a part of this effort, we might
briefly review some of the economic relationships involved and try to summarize the

nature of water and sewer charges.

General Summary of Water and Sewer: Charges

There are two very general classifications of water rate structures: (1) flat
rates, with which there is a fixed charge per household or firm for water per
month (or a similar time unit) regardless of the quantity of water used, and
(2) metered rates, with which the quantity of water used by households and firms
is measured and the water charges depend, among other things, on the quantity of
water used. Although both flat and metered rates are widely ‘used (Foster), flat
rates are usually regarded as inefficient in the sense that people do not: treat
water as a scarce good, the added cost to them being zero, and now'most larger
cities meter water. For these reasons, we will focus attention on metered water
rates. Sewer charges are almost universally levied as a fixed-percentage of the
water charge , which in the case of metered water makes the sewer charge a
function of the quantity of water used.

According to Milliman, water rates generally seem to be based on two princi-
ples: (1) on historical costs, and (2) on the average cost of service (Milliman,
"Price Policy and Land Value Taxation!). To clear up any problems with termi-
nology, average cost is the cost per unit of output, and for our purposes might

be defined as the total cost of water services divided by the number of gallons




or cubic feet of water; this would give the average cost per gallon or cubic foot.
One property of the type of rate structure to which Milliman refers is that total
revenue equals total cost and average revenue equals average cost, but it does
not necessarily achieve the most efficient use of public capital. Historic costs
are not necessarily relevant; the more relevant cost from the standpoint of
efficiency is the cost of additional water including additional plant and equip-
ment cost if it will be required. It may also be desirable to base rates on
expected future costs as well as past and present costs since frequent changes
in rates may be undesirable (Howson).

Another general characteristic of water and sewer rates is that the rates
differ according tc the class of user through either different stated rates
for some users or different rates according to the quantity of water used.
This rate differentiation may reflect the differential inm the cost of providing
services to different classes of users or it may reflect other objectives of

the cities, such as encouraging industry to locate in an area.

General Summary of Sewer Surcharges.

In recent years many city sewer systems have been faced-with-increased
volumes and strengths of wastes from industry far beyond ‘that-anticipated for
existing facilities. 1In an attempt to find a solution to this problem several
cities have instituted sewer surcharges for strong wastes. "The surcharges seem
to have been enacted for three reasons: (1) to distribute sewage treatment
costs more equitably between residential and industrial users-and (2) to reduce
the volume of wastes being treated by municipal plants or (3) to help finance
the construction and operation of new treatment facilities (Hickman). They
seem to have been reasonably successful in achieving these goals, and there is
some evidence that surcharges may have in some cases even been profitable to
industry through the sale of by-products that have been recovered (Kneese and
Bower). The causal factor is not clear, but .one might hypothesize that when
surcharges are instituted and the measurement of the content of the sewage is
begun, firms become aware of the volume of material that is being carried out
in the wastewater and realize the potential for by-product recovery.

The éewer surcharges are generally based on the quality or strength of
waste related toc volume (Caster). Surcharges are usually levied on Biochemical

OxygenvDemand (B.0.D.) and suspended solids above some minimum level such as




the average B.0.D. or suspended solids for the municipality. ~There are several
general types of formulas for computing surcharges  (Bubbis), but we will not take
the time here to examine them. For ocur purposes it will be sufficient to summarize
the computatien of surcharges in the following way: The surcharge which a firm
pays depends on the strength of-its wastes over '"normal' and the average cost of
treating a unit of waste or wastewater.

Some cities known to or believed to be operating with-sewer surcharges are
shown in Appendix Table I. Any additions' or corrections to the list which any of

you can offer will be appreciated.

Summary of Rates for North Carolina Cities

The water and sewer rate structures of North Carolina cities are very similar
in nature but . differ primarily in the level of rates. Every city whose rate
structure that .I have observed has a minimum charge feor both water and sewer ser-
vices and then the marginal cost of water to users decreases in'steps as the
quantity of water used by a residence or firm increases. ~Again; tec clear up any
problems with terminology, the marginal cost of water is the increase in the total
cost of water associated with the use of an additional gallon or-cubic foot of
water. In some cases there are separate rate structures for large industrial
water users. Practically all North Carolina cities with populations of 10,000
or more use water meters. Also, in practically every case the sewer charge is
some constant proportion of the water charge (ranging from approximately 25 to
110 percent of the water charge). This type of rate structure also makes the
marginal cost of sewer services tb users decrease in steps..’ ,

The rate structures for water and sewer services for the nine-largest North
Carolina cities are summarized in Appendix Table 2 and the Appendix figures.

Rate structures for smaller North Carolina cities are similar-in their general
nature and are available in a summary form from the North Carolina League of
Municipalities, but we will focus attention on the nine cities represented here.

We might make a few observations on the water and sewer rate schedules of the
nine North Carolina cities. Water and sewer costs to users differ -widely among
the nine cities; Durham has the highest rates for water and sewer combined while
Fayetteville has the lowest. A firm's total water and sewer costs for 800,000
cubic feet of water per month would be almost 272 percent -higher in Durham
than in Fayetteville and approximately 256 percent higher for 400,000 cubic feet

of water per month. The total cost curves of the cities cross in some. cases.




For example, the total cost curves for water and sewer of Durham and Asheville
cross at approximately 175,000 cubic feet per month; this is due to the differ-
ences in marginal rates.  If a firm were considering locating in Durham or
Asheville and had a monthly water use of less than 175,000 cubic feet, Durham's
water and sewer rates would be more favorable, other things equal; and for
water use greater than 175,000 cubic feet per month, Asheville's rates would

be more favorable. These factors would influence the types of industries
locating in a city. Also, even though water and sewer costs combined in Durham
are higher than in Asheville for water use above 175,000 cubic feet, water
costs alone are lower. In Fayetteville, an industry which uses an average of
500,000 gallons (66,667 cubic feet) per month or more can choose a separate
rate structure, but if during scme month the water use fails below 133,333
cubic feet, the firm pays a higher marginal rate than under the other rate
schedule. The average rate becomes lower with the industrial rate structure

at 325,000 cubic feet per month for water and sewer and at 225,000 cubic feet
per month for water alone. Two other comparisons might be made: (1) Cities
with approximately equal water rate structure but different water and sewer
rate structures and (2) cities with equal water and sewer rate structures

but different water rate structures. Durham and Greensbore provide an example
of the first and Raleigh and High Point provide an example of the second.

This would influence the location of industry and would. depend upon whether

the firm(s) in question want water services, sewer services, or both. We have
made only a few comparisons here, but many comparisons of these types can be
made. We might also nete that rates for users outside city limits also vary
widely ameng cities and that the marginal rates decrease and are below

average rates for all levels of water use in each of the nine cities; this tends
to encourage greater water use than if marginal rates were rising.

Only two cities in Nerth Carolina, Charlotte and Greensbore, have
instituted sewer surcharges. The sewer surcharges . of these two cities are
summarized in Appendix Tagble.1l aleong with the charges in some other cities.

The surcharges in Charlotte and Greensboro are roughly in line with the other
cities across the country. However, the levels of rates are difficult to
compare. For example, Greensboro's surcharge per pound of B.0.D, is higher
than in Findlay, Ohio, but Findlay charges for waste strength over 200 p.p.m.
while Greensboro only charges for waste strength over 300 p.p.m. The distribu-

tion of the cost of treating the sewage is undoubtedly different in. the two




cities. Also, in comparing, for example, the surcharges of Greensboro and Charlotte,
Charlotte's surcharge per pound of B.0.D. is slightly higher than Greensboro's.
However, Charlotte has nc surcharge on suspended solids--Greensboro's overall sur-

charge may be higher than Charlotte's.

Some" Economic- Relationships

I would now like to shift our attention to some economiz relationships as
they pertain .to water and sewer charges. ' In doing so, let-us first look at the
demand for water and sewer services. Demand relates the quantity used to its
price. We know that as the price of water and sewer service is-increased, the
amount of these services purchased should decrease. Of particular usefulness
is the concept of elasticity of demand; price elasticity of demand is defined as
the expected percentage change in quantity of a good or service resulting from a
one percentage change in the price of that good or service. The price elasticity
is necessarily negative since there is an inverse relationship between price and
quantity. To illustrate, suppose the price elasticity of demand for water in
city X is -0.4. If the city raises the price of water 10%, the quantity of
water used would decrease 47%. There is a-relationship between price elasticity
and total revenue from the good or service. . If demand is '"inelastic" with respect.
to price (absolute value of the elasticity is less than one), total revenue
increases as the price increases; if demand is "elastic" (absolute value of
elasticity is greater than one), total revenue decreases as price increases. If
the percentage decrease in quantity just equals- the percentage. increase in price,
then total receipts will remain the same. This case in which elasticity equals
-1 is the dividing line between inelastic and elastic demands.

The quantity of water used also depends on other variables; an example:
might be per capita income. The income elasticity of demand shows the percentage
change in the quantity of water used resulting from a one percent increase in
income. Income elasticity is in most cases positive. It should be emphasized
that price and income elasticities tell us nothing about changes in. costs, about
the optimum price policy for water, or about the quantity of water. These.
elasticities together with population projections do help predict the quantity
of water that will be sold at different prices.

Nevertheless, we might briefly look at several of the studies of the demand
for water which have been made. North (1967) conducted a study of the residen-

tial demand for water in Georgia. His data were collected from a stratified
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random sample of households from fourteen munivipal water systems which metered
their water. The relevant price variable was the charge for water and sewer so
that he in fact estimated the demand for water and sewer services. The price
elasticity of demand at the mean price of $0.99 per 1000 gallons was -0.67.
Income elasticity of demand was +0.83. According to these estimates, if the
price of water and sewer services were increased by one percent, the quantity
of water used would be expected to eventually decrease by 0.67 percent if all
other factors affecting the amount of water used by households are constant.
Also, if average income increased one percent, the amount.of water used would
increase 0.83 percent, other things equal.

Howe and Linaweaver estimated the residential demand for water for regions
of the U.S. differentiating between domestic and sprinkling uses and among
metered, flat-rate, septic tank, and apartment areas. Thelr major findings were
as follows: Domestic demands are relatively inelastic (between zero and minus
one) with respect to price, sprinkling demands exhibit significantly greater
price and income elasticities than domestic demands but much less so in the
West than in the East, and the total price elasticity of demand (a weighted
average of domestic and sprinkling elasticities) is about -=0,4. -

The elasticity estimates from these two studies and:others are summarized
in Appendix Table 3. These studies indicate that the quantity of water is
relatively inelastic to changes in both prices and income; "as the price of
water and related services increases, total revenue from the sale of these
services increases; and as incomes rise, the quantity of water used increases
less than in proportion to the increase in incomes.

There seems to have been little research done in the area of the indus-
trial demand for water. However, we might briefly mention ene study of the
demand for water in the chemical industry (Dr Rooy). Total: demand was broken
down into four components; cooling demand, process demand, boiler demand, and

sanitation demand. The estimated price elasticities were as follows:

Cooling demand :cec... 0,610
Process demand covease 0
Boiler demand ........ 0.841

Sanitation demand ... 0

These results indicate that the price of water affects the-quantity of water

used for cooling and boiler feed (which make up about seventy percent of the
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water used in manufacturing) but quantity changes less percentage wise than the
prices; i.e., their demands are relatively inelastic.

Another economic relationship which is of relevance to those concerned with
water policy is the relationship between pollution and social welfare. A4s was
pointed out . earlier, water is a commeon resource; because it belongs to no one in.
particular, what economists call "externalities' or "external-effects' are com-
mon. Externalities are benefits  or costs incurred by an individwal or firm as a
result of the actions of other individuals or firms and are not priced in the
market. To illustrate, consider a firm located on a river which has the water.
available to use without a charge for the water. The firm uses the water in its
production process and discharges its waste products back into the river along
with the water it uses. Another firm located a mile downstream also uses water
from the river without charge. However, because the upstream f£irm has polluted
the water, the downstream firm must treat the water before using it, which is
a cost to the downstream firm. Thus, the upstream firm has imposed a cost on
the downstream firm and the market provides no incentive for the upstream firm
to reduce its pollution. To quote Ayres and Kneese:

"Water and air are traditionally examples of free goods in

economics. But in reality, in developed economies they are

common property resources of great and increasing value pre-

senting society with important and difficult-allocation

problems which exchange in' private markets: cannot. resolve.

These problems loom larger as increased population and indus-

trial production put more pressure on the environment's

ability to dilute and chemically degrade waste products.'
This quotation might be viewed as a problem statement; if so, Wﬁat'principles
might be applied in working toward a solution? The answer cannot be found by
using a criterion which is based on physical effects of pollution-alone. The
criteria must be based on costs--costs which are equated at the margin; i.e.,
the point where the cost associated with one more unit of pollution equals the
cost associated with avoiding one more unit of pollution (Kneese). In order to
maximize total welfare the marginal cost of‘an'additional‘umit5éf'abatement,
should equal the marginal cost of damages imposed on' the damaged parties.
Another way. of saying this is that the criterion is’ to minimize the total cost
to all concerned, which gives the maximum social product. Consider the previous
example of the two firms. If the upstream firm reduces pollution by one pound

of B.0.D. at an additional cost of $1 so that the downstream firm can treat one
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less pound of B.0.D., and decrease its water treatment costs by $2, there is a
net additional gain of $1. If the additional cost of the upstream firm of
reducing pollution by one more pound of B.0.D. is $1.25 and the decrease in
cost to the downstream firm is $1.75, there is still a net gain-of $.50. There
will be a net additional gain in' the aggregate (for the twe firms combined) up
to the point where the additional cost of removing another pound of B.0.D. for
the upstream firm equals the decrease in cost for the downstream firm; beyond
that point there would be a net additional loss. This criterion is affected by
many factors; among them are: The waste assimilative capacilties of streams,
the number of people affected, and the use to which the water supply 1s to be
put. Thus, the damages and the marginal cost are not easily determined.

The existence of externmalities causes the free market to work imperfectly.
Intervention of various forms may be used to make the market give the "right"
signals; i.e., intervention can conceivably make the market adjust for the
externalities. However, some people use this idea to justify any kind of
intervention.. In attempting to resolve the externalities~arising out of
pollution, there are basically three means of control (Mills): (1) Direct
regulation such as licenses, permits, compulsory standards, zening, etc.,

(2) payment or subsidies for pollution reduction, and (3) charges which depend
on the degree of pollution. Mills also discusses the reasons that charges are
preferable to subsidies, and these may be summarized under?two“headings:

(1) Charges are believed to be more efficient in that fifms are free to reduce.
pollution by choosing the least costly methods' rather-than, say, only through
waste treatment, and (2) charges are more equitable--those who consume the
products which pollute the most pay the cost of avoiding the=pollution. Mills
dismisses direct regulation as a means of control because it is too inflexible.

One other relationship should be mentioned because of-its relevance to
water use and waste disposal practices; namely, the incremental cost for
reduction of plant wastes. To illustrate, consider a plant which is producing
30,000 pounds of B.0.D. This plant might be able to reduce total B.0.D. by,
say, 5000 pounds by changing a production process; the additional cost to the
plant may be zero, positive, or even negative. The incremental cost curve
(marginal cost) shows the added costs of in-plant waste reduction as a function

of the amount of waste reduction. We would expect the marginal cost curve to
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be upward sloping, at least within some range, as shown in Figure:l.. This is,

in fact, the type of relatienship that Lof .and Knesese (1968)

Change . in total cost

—— Ql ' 4QT‘ Waste Reduction from present
' wasteload

Figure 1l: Representation of Industry's Cost of Waste Reductiomn.

found in their study of the beet sugar industry. ' The relevanceref this type of
relationship to municipalities may be illustrated as follows:: If- the municipality
charges the plant a price of Pl'to treat their wastes, the firm'will remove Ql of
the waste itself and pay the city to remove the rest, QT - Ql’ because it can have
the rest of the waste removed more cheaply than it can remove the waste itself.
For any amount of waste reduction b810W'Ql§ it costs the firm'less than P, and for
any amount of waste reduction greater than Ql’ it costs the firm more than P

Thus, if P

1°
1 is very low, the firm will have the municipality remove most of the

waste; and if P, is high, the municipal system will have to handle less waste.

1
This curve provides one approach to the estimation of the firm's demand curve for
municipal waste treatment. What is left over after the firm supplies its own
waste reduction 1s its demand for the removal of the rest of the waste by the

city.

Research Implications

The material that has been covered here has some implicatiens concerning what
we do not know or understand very well. One. is the objectives-of the city systems;

this surely influences rate structures and their levels. Why do cities want total"
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revenue to equal total cost for water and sewer? Why are surcharges not more
commonly used? What is the reasoning behind rate differentiation by class of
user and the differences in them among cities? Why are sewage charges (per-
centages) so variable? To what extent do the cities of Neorth Carolina want to
consider the use of water and sewer charges as a means of encouraging greater
economic efficiency in water use and water pollution control--as at least s
partial alternative to increased investment in water supply and waste treatment
facilities? These are some questions that we hope you can help us with.

Other questions are of a more empirical nature. What are the character-
istics of the industrial demand for water? We seem to know relatively little
about this question. Ancther is: What is the industrial demand for munici-
pal waste treatment? An answer to this question may be of practical signifi-
cance to those who have the responsibility of formulating municipal, regiomnal,
and national policy. We want your opinion on this. Another is: What are
the incremental cost curves for waste reduction in various industries? This
may also be of significance to planners and pclicy makers, and there is some
work of this nature being done at present. One of the things we want from you
is what areas you think need more research and which need research most
urgently. Some of these questions and others will be considered in more detail

in connection with Dr. Seagraves' presentation this afternoon.
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APPENDIX







Table 1. Cities known or believed to be using sewer surcharges and information
on the surcharges where known

Surcharge Waste strength over which
City Ithere“is a surcharge
B.0.D. Suspended - 30D Suspended
soldidg - f T TUTY o solids

(Dollars per pound) (Parts per million)
Akron, Ohio
Alameda City, Calif. 400 500
Bedford, Ohio . 0094 . 0094 300 300
Berwick, Pa.
Bethel Park, Pa, 250 250
Cedar Rapids, Iowa
Charles City, lowa 400
Charlotte, N, C. .0564 250
Chattanooga, Tenn
Cincinnati, Ohio
Dubuque, Iowa. .01 400
Findlay, Ohioc .016 .0125 200 240
Greensbore, N. Cs . 022 .015 300- 300
Hagerstown, Md-
Hampton Roads, Va.
Lewiston, Pa, 250 800
Middlesex, N. J. ,
Otsego, Mich. .023 .035 500
Owatonna, Minn. “flexible - 400
Richmond, Va.
Sandusky, Ohio _ 25% of sewer. charge 350 350
Springfield, Mo, »009 .012 208 240
Tyler, Texas
Waterloo, lLowa
Williamsport, Pa. - flexible - 300
Winchester, Va.
Winnipeg, Canada 300 350

Sources: Foster (1962), Shaw (1965), Hickman (1964), Smalla (1967), Bubbis (1963),
Anonymous (1956) .

We would be very grateful to anyone who can provide additional information or
references on surcharges. Please send to:

Mr. Don . Ethridge

Department of Eceonomics

North Carolina State University
“Raleigh, North Careclina 27607
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Table 2. Monthly Water and Sewer Costs Faced by Users in North Carolina Cities |
Marginal Total _Marginal Cost/100 cu,ft, Total Cost Average Cost/100 cu.ft, RaFes
ft cut Fto Water Water Water Outside
cu. ° Ue ° | Water Sewer| and Sewer| Water Sewer | and Sewer | Water Sewer | and Sewer | City Limits

Asheville

300 300 . §2.54 $1.15 $3.69 $.8467 | $.3833] $1.23

3700 4000 $°Zggs $°§g§ $1°;i75 30.85 13.92 44,77 . 77125 .348 1.11925

22,667 26,667 -3825 °1725 °555 158.35 71.72 230.07 .5938 .2689 .8627

40,000 66,667 °1875 °09 °2775 311.35) 140.72 452,07 4670 2111 .6781 Same as
333,000 400,000 ° °0525 °4~ 936.35{ 440,72} 1377.07 .2341 .1102 . 3443 inside
w0000 | 1,066,607 | B |0l m bS58 | oees| my |
1,066,667 2,133,333 ment ment ;gzie- 970.72 ;gziem ;g;ie~ .0455 ;g;iem

Charlotte

300 300 30 30 60 1.00 1.00 2.00 .3333 .3333 .6666

3000 3300 '24 °24 048 9.90 9.90 19.80 .30 .30 .60

6700 10,000 '20 °20 '40 25,98 25.98 51.96 .26 .26 .52 Double
10,000 20,000 °15 '15 ’30 45,98 45.98 91.96 .2299 .2299 .4598 inside
30,000 50,000 '12 ’12 “24 90.98 90.98 181.96 . 182 . 182 . 364 rates
50,000 100,000 '095 ’095 °19 150,98} 150.98 301.96 . 151 .151 . 302

700,000 800,000 ° ° ‘ 815.98] 815.98 ] 1631,96 . 102 . 102 204

Durham

300 300 41 45 86 1.71 1.89 3.60 .57 .63 1.20

3000 3300 '34 .38 '72 14,01 15.39 29,40 4245 4664 . 8909

6700 10,000 028 '31 °59 36.79 40.85 77 .64 . 3679 4085 . 7764 Double
10,000 20,000 '23 '25 048 64.79 71.85 136.64 324 .3592 .6832 inside
20,000 40,000 018 ’20 038 110.79; 121.85 232,64 277 . 3046 .5816 rates
460,000 500,000 '13 °14 °27 938.7911041.85 1980.64 .1878 .2084 « 3962

300,000 800,000 * ¢ ° 1328.79{1461,85} 2790,64 .1661 .1827 . 3488

Fayetteville (residenfial and{industrial users)

400 400 1.50 .50 2.00 .375 . 125 .50

2267 2667 °§gzg °é;§g °§;51 9,15 3.05 12.20 .3431 L1144 4575 Different
2667 5333 '2250 °075 '30 ' 16,65 5,55 22.20 .3122 .1041 4163 rate
8,000 13,333 01688 00563 ’2251 34.65 11.55 46.20 .2599 .0866 .3465 structure
53,333 66,667 '1125 '0375 ’15 124,68 41.56 166,24 .1870 .0623 .2493

733,333 800,000 ° : o 949.68] 316.56] 1266.24 .1187 .0396 . 1583
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[44

Marginal Total Marginal Cost/100 cgoftn Total Cost Average Cost/100 cu.ft. Rat§s
Water Water Water Outside
cu. ft. cu. ft. Water Sewer {and Sewer| Water Sewer | and Sewer | Water Sewer | and Sewer | City Limits

Wilmington

500 500 34 34 68 $2,00 $2.00 $4.00 $.40 $.40 $.80

14,500 15,000 ’29 °29 558 51.30 51.30 102.60 . 342 . 342 . 684

15,000 30,000 °22 °22 °44 94,80 94.80 189.60 .316 .316 .632 Double

45,000 75,000 °19 °19 :36 193.80f 193.80 387.60 .2584 .2584 | -.5168 inside

150,000 225,000 016 "16 39 478.80) 478.80 957.60 .2128 .2128 4256 rates

525,000 750,000 ° ¢ ° 1318.80}1318.80) 2637.60 1758 .1758 .3516

50,000 800,000 By By By By By By By By By

agree~ | agree-| agree- agree-| agree- agree~ agree-| agree-| agree-
ment ment ment ment ment ment ment ment ment

Winston-Sallem

350 350 35 35 70 1ﬁ23 1.23 2.46 .3514 .3514 . 7028 11/2

3050 3400 ,°27 °27 '54 11,90 11.90 23.80 «35 .35 .10 times

6700 10,100 '21 °21 °42 29.99 29,99 59.98 .2969 .2969 .5938 inside

23,400 33,500 016 816 °32 79.13 79.13 158.26 .2362 .2362 JA724 rates

90,800 124,300 '13 °13 .26 224,41 224.41 448,82 .1805 . 1805 .3610 except

125,700 + 250,000 '12 °12 '24 387.82] 387.82 775.64 .1551 .1551 «3102 greater

550,000 800,000 : ° : 1047.8211047.82 ) 2095.64 .1310 .1310 | 2620 than
250,000
cu, ft,

" which is
$.12/100
cu, ft.
for water

Source: Records from the respective cities which are the property of the Water Resources Research Iastitute,

University of North Carolina, 124 Riddick Building, North Carolina State University, Raleigh, N. C,




Table 3. Estimated Price and Income Elasticities of Demand From Various Sources

(Residential Demand for Water).

Source

Price Elasticity

Income Elasticity

North es s o n b s08 030 €000 0000060050008 03864
Gardner and Schick ...ecaceseoncnssoscs
HeadlEY peococeoeoccoco0eac o asdoacess o a0oss

GOttlieb 5060600088808 06000080000006806enso
. ) }
Baln 5’@0@5’N‘@Bﬂ.e@@@eﬂ@e@ﬂ.ﬂ0@@@9.8@55.

Howe .and Linaweaver
Domestic demand:
Metered & public sewer .sescssoss
Flat rate & apartment with
public sewer ..ciesssesocsses

Summer sprinkling demand:
Metered & public sewer, west ...
Metered & public sewer, east ...
Flat rate with public sewer ....
Metered & public sewer,
aggregate . ococroscoonaacsnan

Fourt s o ccesseo 80000 oeoe0ceas 0o s o0 e D o0
Seidel andeaumann B

Milliman e s poec 0600 0e e 0000000 ec 80 ee00 880 e

See list of references for sources.
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of Demand of Demand
-0.67 +0.83
-0.77

+1.24
=-1.24 - +0.28
-1.10 +0.58
-0.231 +0.319

+0,326
-0.703 +0.459
-1.57 +1.45

+0.783
-1.12 - +0.662
-0.45

-1.0 to ~-0.12 -

-0.3 to -0.4
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PRESENT OBJECTIVES OF NORTH CAROLINA COMMUNITIES

Mr. Walter Franklin
Superintendent of Water
Charlotte, North Carolina

I appreciate the opportunity to be here. We've had our problems, of course,
and wrestled with this for a great number of years. The philosophy of this whole
thing is quite complex. We might say that there are two things, perhaps three
things, that we are hoping for. One is money. No matter what you do you're
always talking about money. You give the engineers money, and they'll do any-
thing that you want done; but if you don't give them any money, you are in a fix.
The second is to implement long-range planning. This ig of the utmost importance
and is directly tied to money, and money is tied to rates that you are going to.
charge for this service. Down through the years Charlotte has had long-range
planning, documented through five years, but perhaps a little under the table for
as much as fifteen years. We are going to try to supply the needs of the entire
community, not just within the city limits.

Our water and sewer systems have been oriented toward an area service
regardless of whether it is inside the corporate limits or not. We know. that
sooner or later we are going to annex these areas or they will be consolidated
with municipal government in one form or another., This is'why it is so impor-
tant to worry a bit about long-range planning, and the €ity's policy has been
to make studies and formulate reports--to go to consulting firms for design and.
construction and as rate speclalists in this field.

Our philosophy about water use is that we want the 'users to have all the
water they need but not to waste it or get too careless-with it., If they want
to pay the price, that's all right, too. If rates are rnot based on water usage,
I would suspect it would.be very difficult for engineers-and planners to ever
arrive at any type of feasible future planning scheme.’ You don't know what to
look at if you've got flat rates and everybody uses what-they want.

Zoning and county or area~wide planning have had - considerable impact on
meeting the demands of the community. Another problem that we are always bump-.
ing into is how to get these things done without becoming involved in legal
complications and disputes. This is one area that your research might help to

clarify--to clear away roadblocks to the development of long-range planning.
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We run into this all the time and are presently concerned with adjustments between
the City and the County.

We also feel that we are not going to pollute a stream to the extent that
our neighbor downstream is unduly harmed. This can be done:at reasonable economic
cost. Stream classifications are of great assistance to longsrange planning.
Without this, you might take off in the wrong direction. We are unfortunate in
being located on a series of small streams, and this has a terrific impact on the
cost of treating waste water. We are very lucky to have an unlimited supply of
excellent raw water which is almost inexhaustible.

Ad valorem taxes have become a very sore subject. The city people don't feel
they can tack anything more on to ad valorem taxes. There is:enough there already,
and it seems reasonable, fair and equitable that charges for water and sewer
service be adjusted and fitted to those that use it; then, nobody gets hurt.

The main objective of the City of Charlotte is to plan,: construct, operate,
maintain, and perpetuate a water and waste water system to adequately supply the
needs of the community, present and future. This objective:is to be carried out
under the premise that the program should be financed entirely from revenues
derived from established water and waste water service charges. Our city govern-
ment has, therefore, adopted rates from time to time that will provide the neces-
sary funds for carrying out these objectives. In keeping with: this policy, water
bonds have (for a long period of time) and sewer bonds (quite recently) been
exempt from the tax limitation on bonds. We use water and sewer bonds secured
by the general credit of the city. The accounting is kept:-separate, however, and
they do not fall within the limitation of eight percent, whatever it is, of the
tax evaluation of a city. This is quite important, because-if-you have to decide
between building a civic auditorium and a sewage plant, I can tell you right now,
politically, which one you can expect to have. So you are asked to consider the
political aspects.

Our water and sewer rates were last adjusted in 1960-and have been adequate
to provide the necessary funds required until quite recently. The rapid expan-
sion of the City of Charlotte and the general area has overridden our ability to
maintain a self-sustaining utility with the present rates. :This is to be expected
with rising costs and growth in population. In 1968-69, it became evident that
the rates must be adjusted upward to meet the ever-increasing needs of a rapidly
expanding area. We've just recently had a rate study which'was completed around

the first of the year. The City Council has not yet taken any action but has

34




taken the report under advisement. An important factor: here is how often you
want to go back to the "well' to raise or adjust rates, -because it is a legal
procedure described by law and established in ordinances:passed by the govern-
ing body. You don't dare, politically, to go back every. other day or every

year and say, "Look, I've got to raise these rates.' What you do is try to
fit it incrementally with youf long-range planning. In view of the economic
situation and pending consolidation of the County and the €ity, we thought that
we should stick to five-year intervals. Consequently, the rates developed by
our consulting firm are based on a five-year prcjected revenue to meet the
five~-year projected cost of capitalization, maintenance, and operation. In
the first part of the five-yeax period we will gain a little money; but if
costs keep growing and capitablization keeps moving on out, we will probably
fall below this line of revenue. So you might say we-are:-shooting at two and
one-half years as an optimum point at this accepted rate: 'The city maintains
separate records for water and sewer to prove to the state bond attorneys, or
financial folks, that the sewer system is now self-sustaining. If this is not
done, we are not -able to sell the sewer bonds under the-exemptien clause. We
keep a very accurate breakdown of costs on the capitalization and operation of
all facets of the water and sewer systems. So‘the.philosophy, the objective,
igs to serve the community on a self-sustaining basis-and:plan in advance for
all of those things that you have to live with such as zoning, planning, con-
solidation, projected population increases, and so forth. It now appears that
we might have to advance the rates as much as 40 percent.. ]

There is no provision in the City of Charlotte's €harter. that provides
for a sinking fund. Revenue can either be aliocéted to projects, rebudgeted
in the next year's budget, or invested in additions to the systems. We found
that a few bucks floating around in a separate fund is awfully tempting to
build a monument. You fellows on the practical end of this thing can under-
stand what you might get into. We've seen it happen.

Now I want to speak for just a moment about our industrial waste surcharge.
We recognized in about 1955 that we had some heavily polluted streams running
through the City of Charlotte, right through some of our finest residential
areas. We don't want to forget that people are becoming mere and more aware
of asthetics. They feel the City wants them to plant beautiful lawns and

flowers and grass but won't give them the necessary water. We cannot afford
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to give them the water. They can afford to pay for it becaumse:here is something you
really can't control equitably. We don't accept any adjustments for lawn sprinkling
unless the customer has a special meter for this. Then we exempt him from sewer

service charges. This has to be done by law.

Question: Excuse me, didn't you say that some people actually are metered separately

for sprinkling systems?

Answer: Oh, yes. This is allowable and would be advisable if you have a big
lawn. .

Question: Residences?

Answer: Yes. Residences-—anywhere. If you don't permit this water--this

particularly metered water--to enter the sewer system, you don't pay
the sewer service charge.
Question: What percentage of residents are involved?

Answer: Well, it's very small,

Going back to the industrial waste surcharge, we got inte a real down-to-earth
round-up with industry that was contributing wastes to the. streams and creating
problems for the sewer system and waste treatment plants. -We:finally worked out
an agreement which took five years to get to the City Ceunecil: We had a consultant's
report and knew exactly where the wastes were and which industries were contributing.
After five years of tough going we had a mutual agreement which allowed us to almost
clear up this thing. We gave industry a choice; we drew up: an:ordinance which was
designed to protect the sewer system and the sewage treatment: facilities., So you
get everybody involved, and industry does have a choice. "It' can pretreat its
waste to a point, and we will take it. They'll come to-'us*and say they are in a
period of research and development. They change wastes on:-you. This is the other
version of the problems. You may be going along with one-kindrof waste, and the
manufacturer decides he is . going to change his product. ~"Then:you are back in the
soup again; and of course, he's got an economic problem. -Sometimes we wrestle
with these people for a long time. vWe-go along with these-people, try to aid them
and bear with them., We'll eventually get this thing done-on:a:reasonable,
equitable, and, I hope, peaceful basis. . They have. a choiee%of:;reating this waste
themselves and putting it in a stream or we'll share the lead:with them. But in
order to design plants or systems, we must know or try to-antieipate what these
loadings may be. This was done and is continuing to be-done, and the ordinance

provides that we must monitor the discharge from these plants periodically. We
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use various recording instruments and have a very fine-laberatery to back up what
we have; since this is a legal matter. Some of the wastes:are.quite strong, but,
the City invested one million dollars extra into twe-wayrtreatment plants that

we were prepared to enlarge to handle this excess load:::The whole thing is based
on pounds of B.0.D. contributed. ~Now they can treat it-and:lower their cost or
they can let it ride. It encourages a sharing of the load.: Personally, I don't
feel like an industry moving into the area should ask the eitizens of the city to
subsidize his operations. If it wants to be a part of ‘the:cemmunity, it should
assume its part of the load. The Chamber of Commerce might:not agree with me on.
that entirely. They don't always because they want to get:an industry. Every
industrial representative that comes in is made aware of this ordinance. We
want to know how much water he is going to use in the first place and where

he is going to be located. We make him very well acquainted with our rates

- and with the industrial waste ordinance so that he can make:his choice. He-
might go to some area where they have a large dilution-factor or where a city
doesn't have to fix their rates to a high degree such-as €harlotte does.

I want to correct one point here. Somebody brought: this up a while ago.

We are now serving a population of about 250,000 people.- We estimate that we'll
have about 280,000 by 1980.. Our sewer charges are 100 percent of the water bill,
but there are exemptions. We make a survey of the industry; and if they are

not putting water in the sewer, we have criteria‘on.whieh?wefcan,adjust their
sewer service charges. Some of them get down tc 50 perecent if their water goes
directly in the stream, We're not going to charge them-if-they don't put it in
the sewer. So then we worked a flexible pattern into-this:surcharge rate.

The table (Ethridge) showed a surcharge of $23.34 per: thousand pounds of
B.0.D. That is only part of the picture, and this may:-be:what is confusing
people. That is the fixed charge to take care of that:miilion=dollar investment
we put in. Associated with this is an appendix providing: for an bperating cost
each year per thousand pounds of B.0.D. at these plants: :This is a flexible
thing. Instead of the $23 you see in the table, the:tetal:surcharges for this
year based on last year's operating costs and amortizatien:is $56.43. We
started out with $41.16, and we keep climbing as the cost: of everything keeps
going up. I want to clarify that point.  You would have to understand the

rules to make a real comparison..

Question: 1Is the area of general planning that you mentioned confined by the

boundary lines of the County?
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Answer:

Question:

Answer:

Question:

Answer:

Comment:

Question:

Answer:

More likely by the drainage basins, but somewhat:by the lines of the
County. We could even go ovér into South Carolina if we wanted to
and if we didn't get involved in their tax structure: That is the
type of legal problem I mentioned earlier that needs clarification.
Let me get one thing straight, Walter. You are net:'using revenue
bonds; you are using general obligation bonds.

No--no revenue bonds yet. We might have to go to revenue bonds if
somebody doesn't vote a bond issue,

Mr. Franklin, at anytime in the foreseeable future:do you think that
the policy of the City might change and that the City might want to
restrain water use in your City?

No, I don't think so as long as we have the momney to treat the waste
and we have an unlimited amount of water.

It takes money.

Let me ask a question in relation to that. You're' on the headwaters
of streams and most of the cities in the Piedmont ‘section seem to be
in this situation. If the State says to you that secondary treatment
isn't enough, we've got to go up another five percent into tertiary
treatment--many Piedmont cities are faced with-this=«then it seems

to me that with the increasing cost of going to'more advanced treat-—
ment that you might well go back into the system and:through adjust-
ing surcharges provide incentives to reduce the'waste load that has
to be treated. It is possible that existing seecondary treatment
plants could meet higher treatment needs if coupled:with intra-system
controls and thus avoid added investment in waste-treatment facilities.
Yes, sir, this is a very interesting approach;**We*have‘a choice.,
You've got an economic problem here. The Chamber: of Commerce approach
would be that you don't want to drive industry<out.: This is a common
statement that, '"Look out-~you're going to run everybody off." That's
not. true, of course. I think that if you strikera'balance here and
can implement this by adjusting the ordinance, we:might raise these
standards or we might lower them. It -depends on whether we want to
collect the money directly from the industrialist:or let him reduce
his payments to us by providing his own treatment:: This is still
flexible, and.I can see that we might get to a'point where we might

have ourselves bullding a water plant on the tail end of a sewage
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Question:

Answer:

Question:

Answer:

Question:

Answer:

treatment plant. I can.see this: . We ‘have te:iive with non-pollution
of these streams within the feasibility of ‘best:use of the stream, and
we intend to do this at whatever cost it takes. We don't have any
choice, do we? ’

You might well consider if you get to the point:where you have to add
a tertiary unit that instead of doing thiSJyauimight obtain the same
results by adjusting the surcharge in order to emcourage that reduction
in the system rather than through treatment.

It is possible. Of course, the:other problem:you have is one part of
this ordinance. We've said the ordinance was:designed to protect the.
sewer system. This is to keep some big industry:from setting up in.
an area where he floods the sewers or treatment:plant. We encourage
him to mix his waste within a holding tank ascpart of the ordinance,
which controls the volume which he turns loose-over a twenty-four-hour
period. You need some contrel over the rate of:discharge that goes
along with treatment. This could be worked ‘eut just like you suggested.
This is a philosophy that the governing body of the people would like
to have.

When you instituted the surcharge, did you neticerany difference in
the waste loads you received from these. companies:from your initial .
measurement? How well did they respond to-the:price change?

Well, they got.a little excited, but we wentvalong.with them. We did
have an increased load, but we didn't accept-new:discharges until we

had built the treatment plants and were ready to take this load--

-they stayed in the creek.

But what about those firms that were already giving you their wastes
and didn't want you teo raise the prices?

There were very few, though. Most were quick-toisee the advantage
of conserving their water. They found out.that:they don't need to
be wasting all this water and putting a hydraulie-load on that plant.
A lot of them-have taken steps toward more effieient uses. This is
true, I think, all over the country.; This is+-the -right approach to
this thing--you try to conserve what you have.  "There isn't any more
water so you've got.to clean it up and reuse it. That's the philo-

sophy here. We knew about what loads we were going to get, but we
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didn't get full compliance on this. We “haverstill:got.a few people that
we're wrestling with., We take their wastes;-but:we- charge them on the
basis of the B.0.D. loading. They are paying-through the nose, and they
know it. These folks in business, they know:what they're doing. If
they didn't, they'd be out of business. So this philosophy you can

always depend on.
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Mr. Wade Brown
Director
Department of Water Resources
Durham, North Carolina

I would add one component which I personally would place first as to
establishment of water rates, and that's the political factor. The basis of our
rates and a great many rates in water-using parts of the country are what I would
call historical and hysterical with emphasis on the political. While it's not
the problem it once was, it is a real ptoblem for those of us who are charged
with the operation of utilities. I've attempted, I think I've tried hard, in
talking with civic clubs, Chamber of Cbmmerce, manager, mayor and council and
the chairman of the Public Works Committee to get away from the political con-
siderations. I'll point out certain things which I'1l mention later and you'll
say, "Gee whiz, that's something to think about." That's right. That's good,
and by the way, we have a brewery that wants to locate here and a textile industry
that needs only two million gallons of water a day. They say that these fellows
have tough rates (Durham), but we--you can handle that. So on to the prepared
statements here; this will help keep me in line, too. ‘

Geographically, the City of Durham is disadvantaged: The divide between
the Neuse and the Cape Fear river basins splits the city in half, and each of
these major basins is subdivided into numerous minor drainage areas. The only
suitable sources of water are the headwater streams which form the Neuse River.
The development of‘ﬁhese sources is quite expensive, necessitating large
impoundments. We don't have unlimited water like Walt Franklin (Charlotte).

The collection and treatment of waste water is also quite expensive. The‘
City is presently operating eight treatment plants and about twenty-five |
pumping stations. That sort of underlines our problem. Durham is the only
city in the county; and while the county of Durham has provided some minor
financing, it has declined to enter the water utilities: field. Durham is the
only county in the region, which includes Raleigh and Chapel Hill, with any
surface water. Thus, Durham is supplying the Research Triangle Park and has
been supplying Chapel Hill with as much as two million gallons of water per
day when needed. The City of Durham is becoming a regional utility with the

resulting need for extensicn of services far beyond the city limits.
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The City has relied on the issuance of bonds.to finance-its utilities in the
past with only minor contributions from revenues. The very doubtful future of
municipal bonds leaves us only the uncertain possibilities-eof federal or state
funds and our revenues. Durham has quite detailed, long=range total planning;
and I emphasize total planning. This is planning for all resources--long-range
total planning for future water supply and waste water disposal with considerable
reservoir and plant site land acquired and underway. Ways-of financing such
development are under active study. Our rate structure, which I am told is the
highest in the state, will be reviewed this fall. We have-been engaged for some
months in discussion with the sﬁate concerning Butner-and- Chapel Hill resources
and needs and are having similar discussions with Raleigh: °The object of such
discussiohs is to explore the possibility of joint development both in water
supply and waste water disposal. Our pattern follows:that:of other communities
in the state and goes over into similar considerations-with:neighboring states
of Virginia and South Carolina. No matter how learned therstudy, how detailed
or precise it is, the inevitable question is, 'What are: Charlotte and Raleigh
doing? Why are our rates higher?" I really am asked that:question by all our
people. Our city manager, when I told him about this meeting Monday, said, "Well,
now, remember our rates are higher than any else, and-this:is-the overriding,
prevailing aspect." This to me is a practical matter==the number one problem.

We can plan, and I do think our region has very extrasrdinary: planning. The
Research Triangle Planning Commission land and water use:study which has just
been released is indeed our plan. All of the three counties and the cities
therein are handled very well in this report. When we-get-down. to cases, however,
and translate this into political action, we begin to have:some problems. We

are working at this right now and have been working. '8e+1-come to this meeting,

I hope, more to listen and learn than I can help anyone_else.

Question: Do you know the basis of the concern over the rate comparison with
other towns? ,

Answer: Historically, it goes back to the days when thereswas outright price
subsidies, particularly in the textile industries. Now please don't
understand that I cepndemn all political action~or-say that all poli-
tical action is bad. I don't say that at that®time:it was necessarily
a bad use of a resource, There was very strong:competition, par-

ticularly in the textile industries. The New England resources were

42 -




pretty badly abused, and we talk about the downstream fellows, one mill dumping
its waste into the front door of the next and so on, They get quality water.
It appeared unlimited, and it was quite natural, politically I think, for the
communities to draw water rates at or below cost. This-very definitely héppened
in Durham and certain other cities which I won't mention in this state. We're
in a state of change. We are in the process of recognizing this, however pain-
fully, and slowly and gradually coming to realize that:water instead of being

a service is a commodity. Now how far along this path:we-are, I don't know;
but it is a long train, I'm afraid. The establishment-of sewer rates charged
for the use of sewer has been more hysterical than historical. The idea once
was that you use the water and put it into the nearest hole. You get it under
the road. It was some time before this service was recognized as being really
worth anything. This is certainly true in this state~and across the country as
a whole. You've heard that saying, '"We ought to make some charge." '"Well,
let's charge 25 percent of the water bill--it makes-the accounting easier."
This is the way it got started, and it kind of leap-fregged up. As we pro-
gressed up this ladder, 25, 30, 50 percent of the water:charges, there came a
realization that this service-~disposing of waste water<+was indeed evermore
costly. The cost was going up. You didn't put it in the sewer and empty the
sewer into the stream. Durham was the first, or among the first, to go into the
treatment of its wastes in a serious fashion. Our reecords show we had a treat-
ment plant as early as 1901. So we started building*up*our cost, perhaps a
little earlier than some of the other cities, and incurring greater debt at an
earlier time which we are still carrying forward. This process of building a
sewer rate gradually evolved into an accounting and businesslike approach, and
the reason that Durham's sewer charge is 110 percent-of:the water rate is that
it actually costs ten percent more than it costs us to-deliver or produce and
deliver the water. It's just that simple. I might remind you that we have
eight sewage treatment plants, and we have purchased sites to consolidate

these plants. The new plants must be located safe-distances from the city
center, and we can't accomplish this as a municipal organization with our limited
resources except over a period of time. So our rate'structure pretty well
follows other patterns. We've doubled the rate outside. Supposedly, this is

because the cost of the service is greater.
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Question: -Dees that have any discernable effect on the location of industry
inside or outside the city limits?

Answert - I'don't think so, really. Of course, everyone complains because
our rates are higher than anyene else's. "Qur-outside rate is designed
to produce a profit of six percent, and it  just works out that a
convenient figure is 100 percent. It was not-a hundred percent in

the higher usage brackets until four or five years ago.

I have some questions here that Mr. Howelis-has-set forth, and I ought to
stick .to those. The first question is: Why is one of your objectives that total
revenue equal. total cost--why not make a profit? Well, I partially answered .
that when I-said that our water sales outside the city limits suppoesedly at some
point in time in the rate structure produce a profit of six percent. Now when
I referred to conversations that are now taking place, I referred to our need
for large sources of revenue and the fact that we cannot depend, apparently, on
general obligation bends. The entire picture, dim picture, of municipal bonds
means that we are very definitely considering adding a profit on the rate
structure to provide fer these financial needs. But as Walt said, we've got to.
be real cagey about this. We can't have any money: rattling around loose. This
is a 1ot easier said than done. You see, you are right back to the political
considerations--legal ‘and political--that does hem you-in. No matter how smart
you are, you have got to be foxy in addition to that.

Another question is: Have your cities considered using peak-load pricing--
why . or why net? This is one of my ancient horrors. - Other utility rates have a.
readiness-to-serve clause figured on their rates.  This is quite conventional.
on electric power. . You pay a demand charge. For example, at our water treatment
plant we are paying a demand charge of $1 per kilowat hour based on 75 percent
of the integrated thirty-minute power demand at the plant. This costs about
$1,800 a month-~that's the demand charge--and I don't see any difference when
we have a great deal of facilitiles, equipment, reservoirs, pumps and what not:
which are used only in. case of high demand, thé‘high day, the high hour of the

summer.

guestion;:'I’m with you on the demand ceiling. "I want to know if you were going
| to .touch on fire protection. None of us, as far as I know, are get-
ting revenue for this, but we must have a sufficient amount of water

to provide the minimum fire protection required by the insurance

rates. I just wondered if this was part of your philosophy.
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Answer: We make a nominal charge per fire plug--so much inside the city and
so much outside. As to what we ought to charge, $12, $2 or something

of this sort. It is hysterical, not reasonable.

Another question was: What do you think fire protection costs the City?
Well, inside the city limits the city itself is billed for this. Our funds,
like Mr. Franklin's, are completely separate in every respect. The funds derived
by water and sewer bonds are based on the savings and credit of the city, but
the fund is entirely separate. We do bill the general obligation funds for a
hydrant inside the city. Outside, if they're on county property, we bill the
county. On private owner's property we bill the owners. This is a real good
gimmick for these people outside the city. It cuts their fire rates down to

nothing even if there is no water in the hydrant. This is quite true.

Question: Does the general fund pay it? Do they make a money transfer to it?

Answer: Yes, sir.

Question: Do you pay to the general fund such items as office rent and ser-
vices tec the City of Durham or its Finance Department?

Answer: Yes, sir. We pay a sum which is supposed teo be adequate for all

~ operations of the Finance Department attributable to the water and
sewer funds. We pay other funds into the general fund which is
supposed to pay the salary of the city‘managef and cthers.

Question: -Does your hydrant charge balance off what you contribute to the
city's general fund?

Answer: No.

Question: Would you prefer to have it as a mark-off?

Answer: Well, I could give you an answer. Personally, I consider this a
sort of fly-in~the-ointment and too trivial. Theoretically, this
would be my stand, but we're already told, "Loock at all the money
from the hydrants.' Why not peak-load pricing for furnishing water
to Chapel Hill when needed? They want to get water at inside city
rates, They contributed nothing to the financing of the system,
and somehow it just doesn't seem right to'me. They don't want the
water when we've got plenty of it. I think we've gotten somewhere.
There's a little community to the south of us about ten miles which
was in bad shape with water. They had a well system there, and the

wells were always dry in the summertime. They got the bright idea
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Question:

Answer:

Question:-

Answer:

that they wanted to tap a four=-inch line-on-our system, .and whenever
the wells didn't provide enough, they'd open’ the valve and fill the
tank, This actually happened, and this gave me and some of the rest
of us an.opportunity to comment on that.- We'll draw up a contract and
let them take all the water they want at- outside usage rates.  That
somehow or another stopped that; we are nOW‘éonstructing a twenty-inch
water line down to serve that part of the county. I'm expressing
myself this way to show, hopefully, the immense difficulty between
translating what you know or you believe.to be a valid principle into
a political action.

What was the trial basis on charges to Chapel Hill for this handout.
service?,

They are still griping about that. The state acknowledges this.

The University rums the water system, the electric system, the
telephones and so on. They acknowledge this, but it was very useful
in this particular case. It did bring it to everyone's attention.

We are now attempting to set up a rather complicated deal. The state
owns Butner, of course, the John Umstead Hospital at Butner. They
have a reservoir there, and we have an interconnection between our two

systems. We are working out. details for an' exchange of water wherein

‘Chapel Hill .or the University can centribute funds to the City of

Durham or some succeeding regional authority for the constructien of
the other resources., The City of Raleigh and the City of Durham have
talked a great deal about the possiblity of the City of Durham and
Butner releasing raw water from our impoundment so that Raleigh can
pick up on down river. These discussions are quite serious, but they
are slow and cumbersome. Again, you've got the necessary political
decisions and perhaps worse yet a necessary understanding. It's a
very cumbersome an& very discouraging process.

Has the concept of riparian ownership come into-this?

The state has recognized for a long time that we are transferring
water from one basin to another under the premise that this is for
the public good, and it is simply a transfer. We are going on that

basis at the present time.

Another of the questions posed to me was: Why is the average cost. of water

to small water users high relative to large water users? The answer is political.
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The council wanted to know at the last rate change what quantity of water in
cubic feet the majority the rate payers use per month. It turned out that 300
cubic feet would take care of most of the voters and the customers. So then what
was a reasonable price to these fellows? What could they afford to pay? Some-
how or other $3.60 worked out. This is the way rates are evolved in the poli-
tical decision-making process. Somebody had to make up the differences here.
We have personally found data on which to base a rate. In response to the
question of the large water users being given a favorable or much lower rate,
the stock answer is that two-cigars-for-a-quarter kind of thing--that is, it
costs less to serve the large volume users. But in our case water is tooc val-
uable to provide a minimum number of jobs. This is another thing that the
political body doesn't seem to realize. Once upon a time a textile mill pro-
vided hundreds and thousands of jobs. Today, with automation this is not true.
A brewery, for example, that wants three million gallons of water a day will.
provide only fifty jobs. So the political decision-making process has not
kept up with the technology. The wastes from these particular kinds of industry
are absolutely horrendous as you from Winston-Salem and Greensboro know. I'd
like to see the slope of that curve (Ethridge) bend real sharply up there and
discourage—~because of our geography and economics--the luring of big water
users. It makes sense to me that we need more dry industries., These questions
are being recognized.

We are increasingly facing the problem of the need for water reuse
because of Durham's disadvantaged position. Duke University came to me and said
we are planning the new medical center, and we are going to need a miliion
gallons of make-up water for air-conditioning. How about selling us some
untreated water? I said, "No! Over my dead body." '"We'll gather up some of your
good quality sewage out there and treat it to the degree necessary, charge you

for operating it and sell it back to you."

We are actually talking in such
terms because we think we have to with our disadvantaged position.

Another question posed by Mr. Howells was: Has you city considered using
a sewer surcharge--why or why not? We have been considering it since about
1950, We first wrote a sewer use ordinance. You've got to know what you are
going to deal with before you plan it. This ordinance states what may or may
not be put in the sewers and under what conditions. From that point we designed
modern additions to our plant. At that time we pointed out that the city was,

in fact, subsidizing certain industries and that the minimum users were paying
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for the subsidies. Back many years ago when they first proposed it, the politi-
cal answer was very good. It said, "This is our political decision~-we think
that Durham is basically an industrial city." The contribution of these indus-
tries in other ways such as jobs and taxes paid is more than enough to make up
for this. This philosophy prevailed to fairly recent times. Now management of
the wet industry, textiles in particular, has changed'very radically. This is
the biggest thing. They have recognized the problem and have cut down their .
water use tremendously. They used to open up all the pipes in the bleachery

every day--this was commonplace~-and let them run wide open-all day. I have

data here--very extensive data--which we've developed annually as to what the

sewer surcharge would produce in revenue: We revise this each year. As the

result of all the talk, we have managed to scare most.of our industries suffi-

ciently so they have gone ahead thinking they'd beat this imposition of rates.

The mere threat has been very useful. As to other tactics of water use or con-

servation, we, too, have in our ordinance--it-reads something like this: '"That

whereby evidence which is satisfactory to the director is produced that ten -
percent or more of the water does not reach the sanitary sewer, then arrange-

ments can be made to exempt them from the appropriate charges." Usually, and

almost altogether, we require a separate meter. This has been very effective. r
Our water is expensive. We are not trying to sell water and make money. Because

of this, we have had a very big response, industry-wise, on water conservation,

cutting down cooling water, and reuse. In the past; we lost about a hundred

thousand in one year due to simple inattention to the correction of wasteful

water practices.

Question: Having touched on wastes, how do you. finance the extension of your
systemsr-by asséssments, special charges or in other ways?

Answer: Well, of course, the majority of the extension is financed by assess-
ments of one sort or another, Through an enabling act the state
gives a municipality the authority to arbitrarily extend water inte
areas where it's needed for the public good. This includes fire
protection for which we assess the property:owners based on actual
cost . which will vary from street to street. The other method of
assessment is by petition; the majority of the property owners get
together and request a water or sewer line for which they are p
charged. Their assessment 1s based on lot footage and a set of

fixed rates set by the Council. The policy is that people benefited
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should pay. In many areas, however, particularly where your planning
indicates that an eighteen-inch pipe of some sort is needef for future
use or additional use, those benefited will need only a twelve-inch
pipe. So somebody has got tc absorb that cost differential. The
county has been helpful on several occasions by providing financing

on the very generous terms of complete 100 percent assurance of return
of these investments.

Question: You were talking a while ago about why you charge a small customer
more per unit. We have been doing an analysis of costs in the area
here of one to one thousand cubic feet per month. Since 97 percent
of our customers use from O to 3300 cubic feet and the revenue is
64 percent of the total, let us assume here that the total comes to
about six million dollars a year--the usage of that group is only
40 percent of the total. So we started looking at what does it cost
us to serve this small customer. We found that it's costing us about
63 cents a month or about $10 a year just to read a man's water meter,
We're getting a dollar for this so we're kind of leaning over a little
backwards. We might use more master meters, but this points up part
of the answer why.

Answer: Well, we did the same thing. We had pages of computerized data and
had this all worked ocut down toc mills and designed to cite the criti-
cal reactions to this kind of approach. We did make similar deter-
minations, but the approach was not to look at it in theoretical or
economic business-like sense but rather to approach it on a person-to-
person basis.

Mayor Wagner of New York, immediatley following the great water crisis in New
York where they stopped serving water, on being asked by a reporter why New York
City was not metered when the water crisis was predicted almost to the year by the
engineers, is said to have commented that he wanted New York City to be known as a

land of plenty.
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Mr. R. A. Muench, Jr-
Administrator
Public Works Commission
Fayetteville, North Carolina

(Letter)

Fayetteville, North Carolina, as you probably know, was originally a
Scottish settlement along the Cape Fear River named Campbellton. The Scottish
influence, in respect to thrift, low taxes and minimum charges for govern~
mental services, evidently has persisted for more than one and a half centuries,

The current monthly rates for water and sanitary sewer utilities services
and other charges related to such utilities services do not produce annual
revenues equal to the total annual costs of providing water and sanitary sewer
utilities services to the citizens of Fayetteville and customers in areas out-
side the city immediately adjacent to the city.

So, in respect to a simple economic philosophy enly, the Public Works Com-
mission of Fayetteville is concerned basically with water and sanitary sewer
rates that will: (1) enable the water and sanitary sewer systems to be fin-
ancially self-supporting; and, of equal importance, (2) such rate structure
must perform the basic function of distributing the costs of water and sanitary
sewer services to those benefited, approximately in proportion to the costs of
providing such services and the benefits received.

Much time could be spent in discussion of the second point. You have asked,
for example, ''Why is one of your ocbjectives that total revenue equal total cost?
Why not make a profit?"

Those questions lead directly to one of several objectives observed by
Public Works Commission concerning water and sanitary sewer rate schedules and
the philosophy underlying such rate schedules.

The Fayetteville Public Works Commission, whether right, wrong, or part of
each, through the years has continued the philosophy that water rates remain as
low as possible for domestic use, to encourage connection to the water system
by all residential buildings in.the interest of public health and a clean,
healthy city. Monthly sanitary sewer charges have been maintained as low as
possible for the same reason.

Public Works Commission has also confirmed in its records and practices
another objective, that of encouraging industrial development with low water

and sanitary sewer rates and other subsidies (extensions of utilities).
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Historically, the total costs of providing water and sanitary sewer utili-
ties to residents inside the city and in those areas outside the city which are
immediately adjacent to the city, including business-and industry, were and are:
financed from water and sanitary sewer operating revenues and from profits from
the municipally owned electric system. There are no records available which go
farther back in the history of Fayetteville than that period of time at the turn
of the century. So, an assumption must be made that the water and sanitary sewer
systems were subsidized in part by taxation before profits from the city-owned.
electric system were available,

In the interest of time I will not write any more about this subject but
shall reaffirm the current underlying objectives of Fayetteville's water and
sanitary sewer rates as stated in points one and two.

The two points stated, if followed to logical cenclusion, would mean that
water and sanitary sewer rates will be increased considerably to accomplish
point number one, Such increases shall be pursuant to the philosophy .stated in.
point number two (distribution of costs to those benefited approximately in
proportion to costs of providing services and the benefits received). Such
rate increases, of :course, would eliminate all unfair practices now.in effect.
Certainly, there would be sanitary sewer surcharges for industrial wastes that

exceed permissive use, as stated in our Sanitary Sewer Use Ordinance. .
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Mr. Ray Shaw

Superintendent
Water and Sewer Department
Greensboro, North Carolina

Those of you who are familiar with the geography of Guilford County realize
that we have two rather large cities within the county: High Point and Greemsboro.
We think that we have the finest program in the state for extension of the water
and sewer systems out into the county. The reason we think so is that we wrote
the rules so that we would have a workable system.

While we maintain an operation that is not directly supported by tax-
supported funds, this is really a misnomer, since we do get some help from such
tax-supported city services as payroll and computer operation. We do not make
a direct payment to the city government for these items, but we do pay a rather
sizable amount for what is listed in our operational budget as engineering
services. We do have a separate budget. The revenue and expenditures are
totally separate. Repayment of the indebtedness on the bond fund is also totally
separate; We have, I think, very good accounting procedures. Thls has been
made possible by a computerized operation very similar to that which they have
in Charlotte and Durham, I bélieve.

We 'get some help from laws that empower the city to assess for the exten-
sion of water and sewer lines that will benefit extension property. An unpaid
water bill is also a legal lien against the property. This has been tried and
tested in GuilfordkSupexior Court, and it has been»upheld, As a result, for
practicél purpdées, we sell no water for which we do not get paid. It may take
us a little while to get our money from some of these, but we can't lose any.
I'd like to give you just a little breakdown on how our budget is set up, per-
centage wise., The figures wouldn't make much difference to you. Forty-five
percent of the expenditures that we make go for operational upkeep. This
includes salaries, chémicals, power, fuel, maintenance of staff cars, repair
of water and sewer lines, and so forth. Iwenty-five percent goes for the con-
struction of extensions to the system, improvements within a treatment plant,
the running of the line to serve a subdivision or something of that nature.
Thirty percent goes for debt retirement. Now I guess that boils dewn to the
fact that we owe a lot of money, and we do.

We have a number of sources of revenue; but obviously, our largest source--

seventy-two percent--comes from water and sewer charges. Assessments amount to
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some nine percent. Industrial waste surcharges amount:to two percent.. The
remaining 17 percent is derived from such sources as service charges, hunting
and fishing which is done on our lakes, property sales, connection charges,
reconnection charges and interest on the money which we lend. We do not have
a sewage treatment problem in Greensboro. We have a nightmare! We've got two
streams with very low flows--about a million gallens per day. The city and
industry discharge approximately nineteen million galleons per day of treated
waste into these. You can see very quickly that approximately 93 to 94 percent
of the waste leaving the city in the streams has gone through a treatment plant.
This is the reason I say that we do not have a.problem. It is a little more
severe than a problem. |

Since we began the surcharge program oen April 1 of 1962, we've collected
slightly in: excess of $615,000 for strong wastes. We define a strong waste as
being one that has more than 300 parts per million of B.0.D. or suspended solids.
The thinking behind this was that, generally speaking, 200 parts per million
is the typical strength of a normal domestic waste. Therefore, if we go 50 .
percent beyond this, we are really getting into the range of a strong waste.
Now, I.certainly wouldn't take issue with the 250 ppm.- that Charlotte uses
and perhaps the 400 ppm. that someone else uses. This is just our thinking -
behind the 300 ppm. and why we use that instead. of 375 ppm. or some other
figure. Let me mention, under the surcharge table (Ethridge), the figure fof
Greensboro under suspended solids of $.024 per pound should be corrected to
$0,015. The original figure of $24 per thousand pounds was correct for sus-
pended solids, but we have reduced it to $15. Now, this surcharge is levied
on any and everybody with a waste ever 300 ppm. This includes laundries,
laundromats and restaurants. The latter includes everything from.cafeterias
to these quick-service jobs.

We de not run around the city sampling all of these establishments. We
have a set charge. We ran through a procedure of sampling and analysis of
what would be a tYpieal waste in any of these places approximately eight years
ago and came up with a figure that looks like a typical waste for a restaurant,
laundry or laundromat and set the charge accordingly.: “We plug in the computer
each month and simply develep, based upon.the number of units of water used,

a fixed charge. But we do not sample them.

Question: Do they have a right to ask you to ceme back and review the charge?.

Answer: Under the ordinance they have the right to request that we come back.
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Question:
Answer:
Question:

Answer:

Question:

Answer:

Do you require a permit from an industry?

Yes, we do. We require a building permit for new industry.

Then they would know if they are being charged extra.

Yes, sir, absolutely. The one thing that is so interesting about
this is that when they go through the building inspection depart-
ment they are set upstalrs to our department, and we provide them
with plans for a sampling box and explain the procedure to them;
and 95 percent of them never ask what the rate is. They just ask
why we want the box and about how much does it cost. We tell them
that we have to measure their wastes and levy a surcharge. Gen-
erally speaking, most of the péople»that handle these arrangements
are not the people who are going to run the plant. They are simply
their agents who are going toc build the plant for them.

Do you use the same figure over and over again for major industry?
No, sir, we do not. We are required by ordinance to sample twice a
year if an industry pays less than $100 per month in surcharge., If
they pay between $100 and $500 per year, we sample four times a year--
once a quarter; and if they pay over $500 a year, we are required
to sample every two months. There are some that we sample much
more frequently simply because of the ease of sample collection,
and because they pay such a large amount. For example, one of them
has to pay about $2 for 750 gallons. - So they're entitled to a
little more attention than some of the others who do not pay quite

so much, They feel that way, too.

The people that come in are provided with the rate sheets--water and sewer

volume rate sheets. They are also provided with a set of what we refer to as

the Rules and Regulations for the Consolidated Water and Sewer System.. The

sewer-use regulation is well defined as to what they can and cannot discharge.

The rates are set by the City Council, and industry is kept aware of what they

are paying.

Each time they are sampled, the industrial waste supervisor sends

them a report telling them when they were sampled, what was found in regard to

the strength of the waste and what the old charge was and what their new

charge will be. Their new charge is based upon what the latest sampling dis-

closed, and this bounces around from sampling to sampling as you might expect.

Comment :

Actually, there's no cost of ever taking action; and believe me,

the cost is not negligible.

55




Mr. Shaw: To many of them it's not negligible, and some of them feel as
Mr, Franklin said earlier that, "What the heck; they can treat
cheaper than we can, and we do not want to get into the waste
treatment business."

Question: Do you not make a total charge on water use discharged to some other
point other than sanitary sewers?

Answer: . No, if they discharge into a storm sewer, there is no charge. Of
course, this volume has to be ascertained by metering.

Question: What kind of meters do you require?

Answer: A lot of times you can meter the fresh water going into a process
where there would be no discharge back inte the sanitary sewer. We
make the assumption that everything that comes into the plant goes
out of the plant unless it is metered to show that it goes elsewhere
and . does not return.

Question: Do you accept a meter reading from a customer as a basis for a sewer
charge?

Answer: Yes, we do. But it is on a submeter basis.-

Question: Do you have contrel over the type of meter installed?

Answer: Yes.

Question: Do you take the responsibility for testing and calibrating meters or
do you. take their word as to whether the calibration is accurate?

Answer: . If we have a call telling us that a meter is out or there is a prob-
lem, our man.will make an estimated reading based upon the time it's
out. It is predicated on fair play. There is no getting around this.
We do have sewer deduct meters where there is a regular water meter
and no problem. We do have one magnetic flow meter in service which
is maintained by the industry using it.  The meter measures sludge. .

Question: 1Is the quality constraint placed on discharging wastes into storm
sewer systems? (Can any industrial users tap inte and discharge
into a storm sewer?)

Answer: No, sir.  We have a very rigid set of plumbing requirements within
the city. When this kind of thing comes up, we are very fortunate
in not having to do a whole lot more than point this out.to manage-
ment and let them take the corrective action. Generally speaking,

I think you will find that you've got very capable, very interested

individuals operating these industrial plahts, and they do not want
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Comment:

Mr. Shaw:

Question:

Answer:

Comment :

Mr. Shaw:

any trouble. They do not . want any trouble with their neighbors.,
They do not want any trouble with the city. Generally, what they
have to do does not cost them too mugh. I guess maybe this might
be why they are so willing to cooperate.

I think, in general, for larger plants what you say in probably
true; but in smaller I detect not quite such a willingness to
cooperate:

Well, in most of the small plants, and when I say small plants

I'm defining this as small in terms of water usage, everything

for practical purposes gets into the sanitary sewer. If it
reaches the storm sewer, it is probably because a sanitary sewer
is blocked up in a manhole somewhere.

Do you exert the same contrel for any discharge no matter where

it goes?

Surprisingly enough, we have very little problems. I guess we

are just living right.

I1'd like to make a comment here. We also have a soft water system
ordinance which regulates what is-admissible to the soft water
drains, and they are defined quite carefully. Technically, it's
illegal to discharge anything but clean water, and we have an
instance here where we had a feather-washing merchant who attempted
to set up business washing chicken feathers. He couldn't meet

the requirements of the sanitary sewer because he was unwilling

to spend the money so he thought he would just dump it inte the
stream nearby and wouldn't be violating the soft water ordinance.
He also violated the air pollution ordinance and the building code,
and the results were that he left town~-we don't know who's got
him now.

To give you an idea of just why we think this industrial waste
ordinance is important and the extent it plays in our particular

case in Greensboro, I might comment further.

Nineteen industries including the laundromats and restaurants, which T

mentioned earlier, contribute 50 percent of the B.0.D. that goes in the sanitary

sewer system. They contribute 28 percent of the suspended solids and 17 percent

of the flow. Now if you take out the contribution that's made by these laundro-

mats and restaurants, these same nineteen industries contribute 43 percent of
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the BQOQDO,'23 percent of suspended solids, and only 13 percent of the flow.

In closing, I would say that we think the surcharge, at least as we practice it,
is fair. It helps pay for additional treatment and plant expansion. It certainly
pays for the administration of the program. Last year we got about $6.35 for each
dollar that we spent on sampling, monitoring and the work necessary to. collect.
this money.

We do not think that the surcharge scares anybody.. When we first started
into this, we had one textile manufacturer who cried a little bit at first claim-
ing that we were going to drive him either out of town or out of business. Since
that time he had only three major plant expansions so if we had done anything to
hurt him at all, he would be the biggest thing in Greensboro right now, and he
darn near is. We have some gcod examples in Greensboro of industry that actually
cleaned up. This was confined primarily to the poultry industry, meat processing
and a rendering plant that spent money to take some of the gross pollution out,
but we could not tell that there was any lessening of the load on the waste treat-
ment plant when this program went in. What we did see was that there was a
decrease in the rate of increase if that makes sense. But so far as saying we've
got 10,000 pounds today and last week when we began this surcharge we had 11,000
pounds, we cannot say this because this just did not happen; and our.records do

not . show it although we do know that there was some reduction.
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Mr. A. F. McRorie
Public Utilities Department
High Point, North Carolina

We believe, basically, that revenues should pay for the operatioh and
development of the water system, inéofar as practical, considering the factors
that are involved with the particular system. There are a lot of things that
come into the picture as regarding accounting procedures and accounting for
water systems, Wevcompére, in High Point, pretty much with the adjoining cities
on rates so that we won't price ourselves out of development of new industry
or new development in the city. The goals of a water utility should be to pro-
vide service to its customers for a reasonable and equitable price. In con-
sidering’this, we believe that fire demand itself is one of the greatest demands
on a water system, at least this is the case in High Point. Our largest industry
uses about 700 gallons a minute. The fire demand for industrial areas will rum
5000 to 7500 gallons per minute. This completely overshadows the amount
demanded by an industry for its water requirements. Therefore, we feel that
water rates to be equitable should include consideration of square footage of
buildings, the building fire risk and the zone that's involved in addition to
the size of meter and the amount of water that is used. These things should be
considered in order to have equitable rates, and I don't know if anybody is
doing this. ‘

We have some areas where we'll have a large warehouse in a particular
block. They'll have a 5/8-inch meter, and the water that they use is nothing
compared to the fire demand you have to provide for. You might have to have
a twelve-inch main in there in order to provide water. In addition to that,
your plant facilities have to be large in order to meet the fire demands
required by the National Board of Fire Underwriters, if you are going to main-
tain an acceptable fire rating.

In the matter of waste treatment, we are somewhat in the position of
Durham and Greensboro in that water for dilution purposes 1s limited. We
have worked up a proposed industrial waste orxdinance, but it has not be pre-

sented to the City Council.

Question: Does that include the proposed surcharge?
Answer: A surcharge and holding facilities are included. They may get

knocked out, but we certainly hope not.
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Comment:

Question

Answer:

Comment :

This brings up a topic, though perhaps it's not the time to consider
it. This concerns the whole question of fire codes and fire pro-
tection standards which is an area that I think requires further
investigation. It's a very good research area.

It seems to me that surcharges are based mostly on B.0.D, How are
things like pesticides, metal wastes and things that can't be handled

in the conventional sewage treatment facilities handled? Are there

surcharges based on these?

(Unidentified) That gets back to the details of the permit which

‘allows the industry to connect to the sewer and sets limits to these

‘things. We ask these people to first remove the heavy metals and

materials that block the sewer or injure a treatment process or the
sewer.,

I share some of your anxiety here, In the entire field of water
pollution too much dependence is placed on one doubtful parameter—-

B.0,.D.
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Mr. J. S. Goodman, Jr.
Director
Public Utilities Department
Raleigh, North Carolina

- The Raleigh Public Utility Department is responsible for the following
items: Water impoundments, treatment and distribution of water, collection
of sewage, treatment of sewage, water meters, readings, billings and collections.
The moneys to operate the department are received from the following
sources:
1., Sale Of WABLET seeeevoovsonansrssocsansssasss $2,800,000
2. AcCreage feeS suesesevonssansnsosresaasscaans 100,000

3., ASSESSMENLS scscosssesssesssansossscasnescsas 230,000
4. Water and sewer SEYVICES torosevsvecesrsones 100,000
5, Interest on CDS soeeeesscnccoscsesoconasonasas 40,000
. 6. Outside sewer connections ..eeevevesrocacenas 15,000
7. Fishing leadses cissceocscsosovassscscanennes 1,500
8. Miscellaneous 1inNCOME .cvereoacvsasosnesnconss 15,000
. 9. Operating TeSETVE ..evesserrorocesnsssssasos 739,793

The above funds are expended as follows:
1. Operations Divisions seeeeveesnscessonasvess $1,706,442

2. Special Accounts:

a, Retirement .cueeeesescsasonsensccsossosass 76,920
b. General Funds:
Other COSES ,iccossocasseassaossasoess 215,000
Engineering coevecescsssccessacanscnnse 100,000
IBM cnvcovnnanoanescnnoanssssossonsssss 35,000
Liabllity cseeocsosseccoscoseacsaaseses 5,000
¢, Reimbursement Contracts scocssasccecosas 29,789
d. Apply to Deb. Service sicevsssecocaonrsas 830,000
‘e, Contingency ceoeeessosacesscssncssancseas 150,000
f. Council reserve ....eeesvecsvossscnosaen 893,142

You will note that we give--not take--from the general fund. OQur finance
director says this is in lieu of taxes. We pay for 50 percent of the Central
Engineering Department's budget. The IBM costs are for financing and keeping
up with our records and processing the water bills. The reimbursement contracts
are for payments to subdividers that install oversized utility mains as required
by the city where they are located inside the city limits. When the areas out-

side the city limits install water or sewer mains larger than twelve inches in
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size, a reimbursement contract is entered inte with that party; and as the acreéage
fees are paid from that particular area served, they are reimbursed. In this way
we can follow a uniform pattern through our reimbursement process.

The Council Reserve Account is for major capital improvements not listed
item for item. For instance, for the last two or three weeks we have had an
area west of Raleigh desiring sewer mains. If developers in this area are willing
to advance their acreage fees approximately $70,000, this amount with funds from
the Council Reserve Account will aid in moving ahead on this $300,000 project.

We are working vefy hard toward participating with the County as Greensboro
has done. I like their arrangement. I think it is the best, and I wish that we
could get participation of this kind. We, too, in some special instances get some’
participation from the county. For instance, the Mallincredt Plant that came to
Raleigh about three years ago is some eight to ten miles north of Raleigh but close
to our new water plant then being constructed. Mallincrodt wanted to locate here
because they were able to get water from us. Neither the county nor the city had
the funds to install the water line. Mallincrodt, knowing that a fourteen-inch
main would meet their requirements, graciously contributed $181,000 for. the
twenty-four—-inch water main as recommended by the city. The county agreement was-
to.reimburse them over a three-year period. At the end of this time it becomes:
the property of the city, and acreage fees recéived from this water main in the
future goes for reimbursement to the county. The Mallincrodt Plant was to start
out with the consumption of one million gallons per day, and in five years it
would be approximately five million gallons per day. At -the present time they are
not using more than fifteen thousand gallons a day, and they have been in pro-
duction for three years. I think this is where in-plant processes have occurred
to cut down on their water use considerably.

Acreage fees have not been mentioned todaygb Raleigh was the first city in
North Carolina to set up an acreage fee for water and sewer. We charge each
service connection $175 per gross acre for tapping onto the water system and $125
for the sewer system. These charges are in the process of being updated; The
acreage fee is designed to pay for a larger size main in the area being served,
For instance, if we install a twelve~inch water main or a twelve-inch sewer main,
ultimately it is hoped that we shall be repaid for the cost of the oversized line
from the acreage fee as the area develops. If we install a twelve-inch water .
main or sewer main, we only assess the cost of a six-inch water main and an eight-

inch sewer main using the average cost method.
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The main objective of Raleigh in the design of their water and sewer rates
is to pay all of its obligations. It is not their intent to make a profit, but
the rates should provide reserve funds for bond indebtedness in the immediate
future. Ideally, the rates should be sufficient to do the above and set aside
a sizable amount for capital improvements. In other words, pay as you go.
This is very hard to implement or at least it is in Raleigh. With today's
interest rates on bonds it would be a tremendous savings. The last water rate
change in Raleigh was in January of 1964. At that time we were getting ready
to go into a bond program, for the construction of a new water plant costing
$8,000,000 and about $3,000,000 worth of sewer improvements. A rate was sug-
gested to pay off the bonded indebtedness plus the operating costs--an increase
of 29 percent. We have next to the lowest rate after Fayetteville. I would
like to see our total rate raised approximately 50 percent, but I know this
probably will not be done. We are in the process of making a study, but the
political or the practical side will enter, and we will probably get only a
25 to 30 percent increase. But for the sake of argument, let us say that our
rates were changed. Our present sewer rate is 50 percent of the water bill.

I would prefer it to be 100 percent. This is where our cost is going to be,
The average Raleigh resident now pays $4.40 per month. This yields an esti-
mated $2,800,000 this year. An additional 50 percent would yield an addi-
tional $1,400,000 per year. We could pay as we go for capital improvements

to a great extent. For the last fifteen years we have spent an average of
$1,200,000 per year from bond funds for improvement. With the present
expected capital improvement program which we have now made up for the next
fifteen years (except for waste treatment plants which would require approxi-
mately a $10,000,000 bond issue) we could pay as we go on this increased rate.
The new plant will require a bond issue of approximately $10,000,000 as stated
above, but this is much better than a $28,000,000 bond issue. The interest
alone would be in the millions of dollars. At present, as I've stated, our
sewer service charge is 50 percent of the water rate, and this is certainly
not satisfactory. It should be 100 percent. The largest increase in operat-
ing costs is for waste treatment, and in the future this is going to be a
larger portion because of the increase in the degree of treatment required by
the state and the Federal Water Pollution Control Administration.

At present we have a long-range study underway for waste treatment needs

through the year 2020. The report from our consulting engineers is due next
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April with an overall plan. This report will outline what is to be required over
this period of time and also what areas are to be served. In a preliminary report
a suggested sewer ordinance is recommended. This was proposed by the department .
as far back as 1958 but met with unfavorable political presgsure; and therefore,
we have not been able to adopt one. We are hopeful that it will be adopted soon. .
The proposed ordinance provides for permissive use. This has not been discussed '
here today. I do not think that it is anything new--maybe so. Maybe we are ask- ;
ing for trouble, but we feel that if sewage exceeds what is permitted, parties i
discharging wastes above this amount will be required to pretreat the wastes to.
bring it within the specified limits. This method is preferred because Raleigh
does not have a large number of industries, particularly "wet" industries
(approximately eleven or twelve). The majority of these are new. In the process
of building they were advised of the limits of our proposed sewer ordinance.
Most were outside the city limits, and this gave us better bargaining power.,
The proposed sewer ordinance was made a part of the contract. We could not get
the council to approve the ordinance in 1958 but the proposed ordinance is used
to govern new industry like the Westinghouse Plant. They pretreat their waste,
particularly for heavy metals. We do have limits on the B.,0.D. and suspended
solids. The Crown Zellerback Corporation recently located in Raleigh, and we f
met with their people before we would agree to accept their wastes. By setting
limits on the concentration of the wastes from industries, .the waste treatment
plant may be designed for certain B.0.D. and suspended solids lcading. We feel
sure that we are going to construct an additional sewage treatment plant. If
we pass this ordinance. for permissive use, we can design our plant for specific
loadings. This would save a considerable amount . of investment. and should insure
good operation of the plant.

I feel that a surcharge is good if the plant can treat the waste. But if
industry has to pay for it one way or the other, I feel that we should let them
invest in pretreatment. All of the above may work in Raleigh since we will soon
know whether a new waste treatment plant will be built. Restriction on the plant:
design can be based on these limits. Ordinances or no ordinances, they will be

no better than the enforcement provided. To me, enforcement is the key factor.

uestion: There are many facilities in Raleigh that are not subject to ad
y )
valorem taxation. Has there ever been any consideration to charging . “

the state institutions a premium utility rate?
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Answer:

Question:

Answer: .

Comment:

Well, the thought has entered my mind, but nothing as yet has been
done about it. No, this is something that is very true, not only
from utility standpoint but from the general fund revenue., We pro-
vide all the state government with facilities, garbage and trash
collection and everything. And, incidentally, our largest water
user is the State Unilversity.

Do they pay?

They do pay for their water and sewer, yes.

If they do not, they are robbing industry.

Mr. Goodman: That is right. Anything that goes to general fund they do not

Question:

Answer:

Question:

Answer: .

pay. Anything that comes to public utilities they pay, except for
fire protection. We do not have a charge for fire hydrants,
éprinkler service or anything of this nature. Any of our city
facilities such as municipal auditoriums, fire stations, and parks
are all on no-charge services. We meter this use--we are 100 per-
tent metered--and we read the meters so that we will know our total
consumption, but we do not charge them for water and sewer service.
How do you expect to recover the cost of monitoring and reporting
of this use?

Well, that was the purpose of my saying that our sewer service
charge should be 100 percent--not 50 percent-—of the water bill.

We will have to put in what we will csll an industrial waste section
with personnel to monitor the wastes. This will be on a spot-check
basis. If the customer exceeds the limits of the permissive
ordinance, he will be given a certain length of time to correct it
or we will discontinue his service. It is pretty strong language,
and I hope it is going to work.

You have a very interesting little gimmick in your rate schedule
wherein water rates outside the city limits are double the inside
rate under 500,000 cubic feet and then drops dewn to one and one-
half times over that amount. Do you by any chance have any indus-
tries at about the 450,000 cubic foot level which waste water in
order to get into the lower cost bracket?

You must know the answer to that question the reason you asked that.
Yes, This has been solved now. How it got in, I do not know. I

questioned it a number of times, but we had the industry. When
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they got up to about four hundred and some:thousand feet, they

found it was better to open the valves and let the water run because
then they could save about six hundred dollars a month because they
were paying a double rate up to the 500,000, If they went above
500,000, they would pay only one and one~half rate for the total

amount. This is where the .ordinance is wrong in my opinion..
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Mr. Rebert F. Colemsn, Jr.
Director of Public Works
Wilmington, North Caroclina

In discussing rates, I think that regardless of the city, we come to more
or less the same general conclusion; but perhaps there are some specific points
that maybe I'll bring out that haven't been covered before. Let me give you a.
summary of our operations as far as the water and sewer division is concermed.

Our total budget runs about $1.5 million. About $1.36 million of that
comes . from water and sewer sales, the other $140,000 from miscellaneous revenue.
As many of you know, I've been in public works for twenty odd years or.so. I
did not come actively into management of the water and sewer division until
about . five or six years ago. There were several points. that disturbed me then.
These were that the water and sewer division was not operating so-as to pay for
itself. This, I felt, is a definite must in that in providing water and sewer
services we are providing to the customer a specific service for which a specific
charge can and should be made and that charge should be sufficient to cover the
entire cost of operation. By the entire cost I include all that goes into that
operation including the overhead, maintenance, and debt service costs. Maybe
some day it will also include a capital outlay fund into which annually certain:
amounts can be put to cover plant and system expansion. I, too, am very much
disturbed about the bond market which has Been mentioned.this morning. I feel
that the nearer we can get to a pay-as-you-go plan the better off we are going
to be in municipal financing. One of the crises which developed, of course, as
many of you knéw, is that we were "invited" to build sewage disposal plants in
Wilmington. So we went off into some rather heavy debts, and the bonded
indebtedness on these two plants will runm $5.5 million. It was.necessary in
setting rates to take a look at that factor, and I'm speaking now of the time
that the present rate schedule was adopted in 1966, My studies on rate schedules
began just prior to that time. We had to determine not only what was needed in
order to attempt to make the water-sewer division self-supporting but also to
provide for these additional charges. One of our principal items is debt
service, because of the $5.5 million plus $3.2 million borrowed by the council
to extend water and sewer lines without reimbursements into an annexed area.

We annexed an area which was larger in land area than our present city limits,

So we have these debts in addition to the others.

67



If you start with a definite amount of bonded: indebtedness to be paid off
within a certain time, you get this general parabolic shapec So in determining
the rate structure, what I did was to plot this for a pericd of ten years so as
to get an idea with the increasing debt locad of what we would have to provide at
approximately the mid-point of the time period with maximum debt load. I wanted
to keep even rates and pay off that debt service, As you know, it is politically
unpopular when you have to change a rate, and I certainly do not want to get into
the situation where we have to change it on a curve. I tock not only the debt
service but also the expected operating costs with their increases and plotted
them against anticipated gains in income and so on to arrive at the rate schedule
which would hold constant over & ten-year period and cover our needs. I was
successful in getting special bond reserve funds set up. Due to the face that
we didn't sell some of these bonds as quickly as we'd anticipated, we are some-
what ahead on that part of it. So I think it is going to work out all right.

This year, for instance, out of our total income, $1.5 million, I have $825,000

in debt service. You can see that this puts a tremendous constraint on us as

far as having any flexibility. Over half of the tetal income goes into debt.
service. What we proposed at that time was an increase in the water rates because .
that time we were not making ends meet: We went from a 50 percent sewer service

to 100 percent, and this was the way the rate was adopted. There was an additional
25 percent increase in water. As was said earlier, in order to get a program
across, you need some time to offer alternates. We worked up the 25 percent

water, 100 percent sewer, perxcentage of increase on water, ad valorem tax, and |

I think we had to finance the third alternate and let the council decide what
they,wanted.to do. In other words, this is the amount of money that we needed to
cover this situation; and if they wanted to include ad valorem tax in the rate,
that is their decision. I think that it should be entirely self-supporting, and
this is the way it came out. As all of you know, cost has spiralled tremendously--~
soméwhat higher than I had even felt might be possible. I don't know just how we.
will come out, but so far we have had some net gains in revenue that have offset

it so we are working toward that point.

I think the big problem in setting rates is the'political consideration.

In the municipality you don't just go out and do something, generally. It has
to go in and be discussed thoroughly. You may end up with a solution which is
net the solution you think is best and maybe‘not the solution that anybody

else thinks is best, but.you arrive at some sort of compromise. Generally,
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this is basically the way that rates are established. Now we do not feel .in
Wilmington that industry should be subsidized by water and sewer charges. It
has been my experience that you are in trouble if you permit any industry to
come into a community without paying its full share of the costs. If you
offer them a concession in any respect, they will be constantly trying to get.
other concessions. So it is my definite feeling that an industry should pay
its full cost for both water and sewer and that there should be no special
concession.

The thing I wanted to discuss just briefly is the matter of why just
break even, As I said, in ocur present circumstances this is about all we can
hope to do, and we are working to get to that point.. I would like to see,.
however, the water and sewer in time also include a capital reserve .account
to provide for expansion. It is somewhat dubious under the state statutes
whether you can make a profit., It fixes such uniform rates or rent for
services as will provide for the payment of the annual installment necessary
to be raised for the amortization of any debt, and the neécessary allowance,
for repairs, maintenance and operation. That's all it says. So, not being
a lawyer, 'I would think that the state statutes would restrict you from making
a profit on a water and sewer operation.. Now you justify, I think, a capital
improvement .fund because this would be part of the operating costs. But I
don't think that you could make a profit as such.

One of the other things that may be of interest in the matter of
establishing rates that hasn't been touched upon. this morning is that rates,
if they bear a relation to costs, will vary considerably as far as production
of water is concerned. Wilmington, of course, is on the lower end of the
Cape Fear River. All of the sewage that goes out of half of Durham is our
water supply, Chapel -Hill, back to Greensboro, and all the way down. So
consequently, when we get the water, it 1s in poorer shape than many of the
upstream people have to deal with. Consequently, our actual cost of treatment,
our chemical cest, will run higher. In comparing rates among the municipalities,
therefore, it i1s difficult to determine these variations in cost because water
will cost you more in certain locations than in another. In Wilmington we
increased our rates in 1966, It is almost improbably that we would go back
for a rate increase in less than five years. According to the way you set up
your rate schedules for the various municipalities, you should consider how

long it has been since you increased rates. . This is determined by political
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expediency. - Our costs are going up, and our authorization in the form of council
action will go up in steps. There has to be a reasocnable time between steps and
perhaps a few elections, etc. before you can get it.

As to the matter of the sewer surcharge, we presently do not have one in
Wilmington because of the fact that we presently do not have an operating plant. .
As you know, we are probably the last in the state to get an operating waste
treatment plant on line. I am in the process of‘studying'this entire matter for
the writing of a sewer ordinance, and there are a few alternatives that I'm faced
with, One is the matter‘of establishing a surcharge such as Charlotte presented
this morning. My present thinking is probably to go along with Raleigh and
establish a cut-off point.

I feel that we are badly off on our revenue with regard to the matter of
fire protection. 1In Wilmington, we make no charges whatsoever. On the other
hand, every time we extend a line or make a plant improvement one of our heavy
cost factors is providing plants and systems for fire protection.. My feeling is
that  this is the cost that should be borne by the people who benefit from it.
They are generally your industrial plants which get a lower insurance rate due.
to the fact that you are providing fire protection. This should be considered
rather than think in terms of increasing domestic rates. My feeling is that:
this is the route to go. I think that I'll try to tackle this and see where I
get. I might not get anywhere, but I feel this is what should be done to con-
tribute to the cost of just having that system in being. This would be the same
thing that .the power company does with the demand charge on your facilities,
and we pay enough of it. For every pumping plant or station you've got a demand
even if you don't use a nickel's worth of current. You've got to pay for it by
the mere fact that you are connected. To me fire protection is in the same
category.

One of the things Mr. Howells mentioned in his letter was the matter of peak.
pricing which I think deserves quite a lot of study. I think this would be a
very good approach because all of you know our consumption falls off very signi-
ficantly at night. If we could find, and it would have to be industrial firms,
etc. that work night shifts, then I think we could gear our plant to produce more
nearly at the same rate on a twenty-four-hour basis and perhaps affect some
other overall economies which could be passed on to the rate system. As far as
ordinary domestic use, however, I see very little possibility or pricing on and
off peak load, but it has merit and might be one way of keeping your overall

costs down.
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Question::

Answer:

Comment :

Would you comment on your: out-of~city policies toward water and
sewer service?

Our rate is double. Our present practice is that we do not extend-
outside the city. Except for some basic industrial applicatioms,
we do not want to furnish a domestic service at the present. time
outside the city, so we do not extend. This applies both to water
and sewer, We have some that are hold-overs, and they are charged.
this double rate. We cannot expand because of our debt load. We
can't borrow, so our attempt is to hold our supply as it is, know-
ing that we do have enough surplus so we can serve domestic custo-
mers within our city limits where we still have a lot of unoccupied
areas., In effect, we have an embargo against extension beyond the
city limits. .

You have no alternative.

Mr. Coleman: Right..

Question:

Answer:

Question:

Answer:’

Question:

Answer:

Question:

Answer:

There is no consclous effort to retain a certain size city?

No. It's the result of the financial situation and the secondary
point that a lot of undeveloped territory through which we have
extended water and sewer. If we can encourage somebody to settle.
in those areas where we already have facilities, this is fine..

Is it actually preventing development outside the city or are they
building out and providing their own facilities?

Not helping too much and we are getting into problems with regard:
to private water mains, which I don't think is a good approach.

But presently, this is about the only solution a development has.
You'll simply latch onto these?

That's right. ;

You have an unlimited supply of dirty watef from such upstream
towns as Fayetteville. - Have you given any consideration to separate
systems such as San Francisco uses where these waterfront areas are
found?

No, we have not. Historically, this is not done in Wilmington, and
it would probably be extremely expensive to do it now. This is a
possibility. Of course, in‘my naval experience in shipyards this

is the way it was done, You had a domestic system and a fire
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Question:

Answer:

Question:

Answer:

Question:

Answer:

Comment:

system. This relates back to the cost. of providing fire protection.
Now, whether it is less expensive to do it, I don't know. .

What's the source of water for these people outside the city limits
not. served by city mains?

Wells. We have a fairly good supply of water underground, sometimes
not of too good a quality. The shallow wells are of pretty good
quality, mostly rain water.

Isn't there a conflic; here with the septic tank systems and ground
water pollution?

Yes, there are very definite conflicts, and I have interest in .the

overall health picture. I am considerably disturbed about it, but

it is a lot better than separate wells and septic tanks on each lot.:

That's about all I can say for it.

You had stated earlier that the system should cover the entire cost
including some money for capital outlay. Would you comment on a
reasonable amount or equitable amount that should be carried in
capital outlay funds?

Really, I have not had time to figure that because in our .situation

it is too far off. Certainly, as was mentioned for Raleigh, if you

are going to have to build a new disposal plant for $10 million, you
will probably have to go to a bond fund for that. I think that a
capital program should provide enough for extensions to your systems
so that you could avoid using bond issues for anything except maybe
some of the larger investments. As for the amount, it would depend
upon the system requirement, but this business of borrowing money
even at the older rate is expensive,

I would like to add to what was said in connection with the capital .

reserve fund idea to just point out the fact that the cities and towns

in the state have the authority to create a capital reserve fund for
all types of capital improvement. Included in that would be the
authority even to levy a special tax for that. This has not been

fully utilized and has a lot of potential if you can. get the council

to go along with it to set aside money for capital improvement through

a capital reserve fund which can be invested and earnings can be had
on the investment. Also, it might help to point out with regard to

pricing in this state that cities and towns now have complete
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authority to extend all types of water and sewer lines, to assess
the cost and to develop the policy where the benefited property
owner pays the full cost of the extension without his consent.

This might not be familiar to some here.
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Mr. Stan Harris
Superintendent
Water and Sewer Division
Winston-Salem, North Carolina

The water and sanitary sewer systems of the City of Winston-Salem are
operated as a self-supporting utility-type enterprise. The operation of these
utilities is financed entirely by revenues derived from water and sewer charges.
The property owners participate in a portion of capital cost by paying for
direct benefits which improve their property by the installation of new water
and sewer facilities. There are no tax funds of any nature used for the opera-
tion and maintenance of these utilities. When water and sewer operations were
approved as a self-supporting enterprise of the city in 1952, it was agreed
that we would employ a consultant to make a study and report as to the design
of equitable water and sewer rate structures which would provide sufficient
income to sustain these facilities. The existing rate structure was what might
be termed a political rate structure, since it has been altered and adjusted by
previous administrations for political expediency without serious thought being
given to establishing an equitable rate structure based on costs incurred. Con-
sultants were employed, a comprehensive study was made, and a report rendered
to board of aldermen for their study and approval. The recommended rate |
schedule was approved by the board of aldermen and was effective as of January 1,
1964, That was the first water rate obtained since 1931. So you can imagine
what a problem there was. At that time all the water and sewer revenues went
into a single pot, and you got what you could out of the pot. That was the way
it was handled. It was all mixed up, and you didn't know where you were.

The water rate structure and the charges made for sewer service have been
reviewed and periodically sent to the board with definite recommendations as
to rate increases in order to provide adequate income. Since it is somewhat
more acceptable to the present consumers to have ocutside experts come in
periodically and restudy water rates and sewer charges, we felt it desirable
to again ask for a restudy of water and sewer charges by an outside firm. This
was approved by the board of aldermen. The rate study was made with the same
consultant making the first study in 1953. The report was submitted in
November of 1967, and the recommended water and sewer rates were adopted as

recommended effective January 1, 1968.
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On September 1, 1969, the sewer charge was increased from its previous level
of 80 percent of the water bill to 100 percent of the water bill. In that same
ordinance industries and commercial establishments discharging in excess of ten
percent of the input water to some point other than the sanitary sewer system in
a manner satisfactory to the city are charged only for the portion actually dis-
charged to the sanitary sewer system.

We have been given appreval in principle for establishment of a sewer sur-
charge to be formally adopted by the‘board,of aldermen in November of 1969. This
ordinance is applicable to strong industrial waste being discharged into the
public sewer system. The surcharge will be applicable to all industrial wastes
with a B.0.D. and suspended solids levels in excess of 300 parts per million. .

The rate will be $7 per thousand pounds of B.0.D. plus $7 per thousand pounds of

suspended solids. Based on guidelines furnished: to the participants of this work- .

shop by the WRRI and subsequent correspondence I received concerning this subject,
the following philosophy and objectives of the city regarding revenues and incomes
from water and sewer charges are hereby presented for your reaction, discussioen,
and comments.

The city manager, the superintendent of water and sewage division and others
on the staff of the City of Winston-Salem have agreed that,our income from water
and sewer charges should be sufficient to not.only meet our needs as far as
operating costs are concerned but also provide an unappropriated surplus in the
water and sewer funds which could be used for capital improvement. Such capital
expenditures would be of a nature to benefit the community as a whole and to
justify the substantial capital costs which might be incurred by either the.water
or the sewer fund or both. This philosophy has proven to be of justifiable
benefit, although maintaining an unappropriated surplus of the size we have
attempted to maintain is considerably higher than the normal level accoxding to
experts in the field of water and sewer rates. We believe that the level of
unappropriated surplus which is thought to be adequate i1s in the order of 15 to# .
25 percent of the annual operating costs. We have attempted to maintain reserve
funds at approximately 30 to 40 percent of annual revenue in both water and sewer
funds. We often make the public‘statement that the;water'and sewer operation
of the city is a self-supporting non-profit cperation. I1f someone should want.to,
they could attack us for a statement of this type, but they would have to have
reasons to stdte that we could well afford to reduce water and sever charges to

such a degree as to maintain an unappropriated surplus in both of these accounts
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more in line with the 15 to 25 percent annual:operating costs. They could make
the statement that it is not a non-profit organization but that these surpluses
are in line of profit from utility operations. In one sense we would have to
agree, However, we could show that by having unappropriated surplus in the
order of 30 to 45 percent of annual revenue is a sound financial cushion in
order to adequately provide for unexpected needs for high capital costs to the
édvantage of the community which we serve, If unappropriated surpluses are
maintained at minimum levels, then to obtain required funds for unexpected
capital expenditures would necessitate the issuance of revenue bonds or general
obligation bonds to finance this capital cost. To do this is time consuming,
particularly regarding the issuance of the general obligation bonds which would
require a referendum approving the issuance of such bonds or higher interest
costs on revenue bonds which could be approved by the governing board of the
city and the Local Government Commission of the State of North Carolina.
We‘could‘illustrate this by referring to the new brewery which selected
a site immediately adjacent to the present city limits. This company is now
completing construction of the second largest brewery in. their chain-at a
capital cost approaching $70 million and offering job opportunities to some
500 to 700 employees of this community with pay scales established at or
above average wages and salaries paid by other industries in this area. The
City of Winston-Salem has a five-year planned program on schedule. The brewery
will be annexed into the city by 1972 or earlier. At the time this large
industry was considering location in this part of the nation, they required
a water supply of high quality and adequate quantity. They required a large
arterial water main designed as a loop system adequately valved for flexi-
bility. They also required that the local community provide for the collection
of their industrial waste and treatment in a public waste-water treatment
facility. The County of Forsyth did not have any funds available for this
purpose at this time, even though they were on the threshhold of starting a.
county-owned water system. By having reserve funds available in both the
water and sewer funds, we were able to finance approximately one~third of the
total cost of the water and sewer improvements required with the balance
being financed through the issuance of revenue bonds. These bonds are callable
bonds and will be called in the near future when we must ask the electorate
to approve a substantial water and sewer bond issue to provide for planned

expansion of both water and sanitary sewage systems.
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_ I have been asked tc comment on whethex or not' the city has considered using
peak~load pricing. We have not considered this methed of charges, since we do
not feel that it would be acceptable tc our service area customers, and we are
not completely convinced as to the merits of this method of pricing.

Another question which has been raised is why the average cost of water to
small water users is relatively high as compared to large water users. Actually,
this is not a correct .statement. Studies indicate that the ratios of cost of
service to domestic, intermediate and industrial consumers to revenues derived
from these sources are as follows: Domestic 2.34; intermediate 1.45; and
industry 1.00, If you add to that the adjustment for future debt service, then

the ratio for domestic consumers is 2.39, intermediate 1.40 and industry 1.00..

Question: Is this the study you conducted in Winston-~Salem?

Answer: Yes. From these figures it can be seen that the cost to serve the
domestic consumer is approximately two and one-half times the cost
to serve intermediate consumers. Water and sewer charges are then
adjusted to the appropriate ratio indicated as based en the cost to
serve the three classes of consumers. Our present rate structure
adequately distributes these charges. Under the present schedule-
the average water rate increase for domestic consumers is approxi-
mately 2 1/4 percent, and the average increase for industrial will
be ten percent. As for sewer charges, the increase up to 80 per-
cent and from there to 100 percent will derive an average of .about
9 1/2 percent for domestic and 16 percent for industrial systems.
We believe these are equitable methods of allocating charges made.
for water and sewer services based on the cost to serve the three
general categories of customers. In the study that was made, the
allocation of operating and.capital cost was done in a manner that
I think is widely accepted by the American Water Works Association
and other national organizations.

As indicated in earlier comments, we will be making a sewer
surcharge in the immediate future. . We subscribe to the philecsophy
that the establishment of a sewer surcharge has one of two benefits
or both. One 1s that the additional cost to the users of the sani--
tary system with strong industrial waste will encourage them to
reduce the strength of wastes by pretreatment, and they will probably .

find ways to reuse part of the input water thereby reducing the
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load on both. the watergand‘sanitaryfseWErage facilities.

Number two, if the industry or other users of the sewage system
do not find it feasible to reduce the strength of industrial
wastes, then we will be adequately compensated for having the
surcharges applying to strong iﬁdustrial'wastese Such addi-
tional revenues would help to amortize the capital costs and.
operating costs of the treatment facilities for handling strong
industrial waste and also provide for expansion of the sewer
collection system to take care of the hydraulic loading of the
system., These comments should be sufficient to create discussion.
This I believe to be one of the benefits and one of the objectives
of a workshop of this type. Thank you.

Question: You mentioned in these a county-wide water system. Would you com-
ment on that as far as your rate structure is concerned?.

Answer: I believe I have commented on this.

Question: Not from this standpoint--1 don't believe you have as far as the
rates are concerned.

Answer: Well, as we loock at it, they have adopted a very regrettable policy.
They are using what I call the '"Santa Claus" method which started.
off as an outgrowth. of the old FHA setup; i.e., Farmers' Home
Administration. Of course, that was an entirely different philo-
sophy. The FHA people wanted to serve just as many people as they
could in rural areas and not.charge them anything for it with the
government paying for 30 percent of it oﬁtright and financing the
rest for about nothing for the next fifty years. Of course, they
put in the most inexpensive type systems that could be built just
so long as it could hold water. That started in one of the areas 
outside the city which the city wanted to sell. They were pfoceed—
ing under FHA guidelines to get what 1s known as initial subscribers.
About that time the Federal Treasury established a metropelitan
participation district for our area, and it included Louisville,
Clemmons, and Vienna sections, three rural communities organized
for the FHA projectn That completely cut off the FHA participation
for any property that falls in the metropolitan participation area.
So they had some real problems as far as having water supplies.

They had nice homes out in the Louisville area, particularly, and-
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they didn't have any water. So they appealed to Board of County Commissioners;

and they, without thigking, met with them. The newest man on' the board, who had

no background whatsoever in anything related to utilities or utility charges or

operation (he was a used-car dealer) went out there as chairman of the county's

water committee and said just come to.see us, by george, and we'll take care of

you. Go on and get your customers. Go on and get them signed up just as fast as ‘
you can, the more the merrier. In the meantime, the county had applied and

received a federal grant through HUD for comprehensive study of the whole county

as far as their water system was concerned. That study has never been prepared

and wasn't prepared for almost a year following the time that they actually

started the wheels moving on this Louisville-Clemmons-Vienna system. Well, when

those statements, of course, became public, it spread like wildfire. They invited

any areas.in the county that wanted water to sign up. A lot of those areas were

immediately adjacent to the city and were already programmed. It had already

been publicized that they were scheduled for annexation into the city between

now and 1975, But, of course, that doesn't prevent the county frem running water -
lines inside the city, so they were accepting signers from those areas.

The thing that worried me was that they could all be independent outside. i
They had one well located right at the end of a sixteen-inch water main teo the
city. I am for pointing out to these urbanized areas immediately adjacent to
the city that our water system already existed all the way through the 0ld Town
system. We have a sixteen-inch alterial main that runs right through the heart
of it. The first thing that came up showed an eight-inch main paralleling the
sixteen-inch main. There were just a lot of things that were inconceivable .as
far as design and so forth, But,it was done because of the tragic enterprise of
the local commissioners and their decision to have nothing to do with the city.
There was no communication whatsoever between anybody of the county with the city
on this thing.

Until I raised my ugly head and started telling my people and talking up to
top brass, you'd better get off your haunches and start doing something, you've
got a monster coming up on your hands if this is allowed to keep on like it's
going. It doesn't make any sense. So that'skwhen all the hearings started, and

it finally, to make a long story short, wound up that the city, more or less,
gave them the water by charging only 5 1/2¢ 'a hundred cubic feet. Of course,
you can see that is an outright gift. That was done by the city,administration.

They could see so well that it would be such a horrible mistake to allow these
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four independent businesses to be billed contrary to our current specifications
and standards as far as the materials or design standards are concerned. It
was awfully hard to just see the light at all, and this was just a confession
made to kill the well system because sooner or later all this money would be
down the drain, would be wasted. We annexed them and they wanted to get lower.
rates by being in the city.

The contract between the county and the city was kind of a loose thing.
They wanted general language that didn't pin them down to anything. When we
annex these areas, which we will be doing, you'll be amazed to see what
happens. The contract says the county can sell the water system to the city
if the city wants to buy it or they can continue to maintain it. If they do,
they've got to provide water service to people imside the city at the same
rate and at the same cost that the city provides those services. If the city
would permit the county to keep on operating those facilities inside the city,
with the 1959 annexation law being what it is, the city would be in vielation
because they would be allowing taxpayers within the city to bear a higher cost
for water service than the people in the older parts of the city. So‘we‘ve
got a rocky road ahead of us. ‘

Under our policies we have tried to design our system looking toward
overall extension throughout the county. They're going to have to have some
help, and we're headed that way down one highway with a twenty-four-inch
main, down another with a twelve. The way we finance these lines outside
the city normally is, of course, by developers. They pay the total cost of an
equivalent six-inch water main and an eight-inch sewer main, and we pay any
oversize costs brought about by these arterial mains since we have a sort of
overall expansion program. The city will act as a collection agent. for
developers. Anybody that wants to tie onto those‘lines that they build will
be charged the current front footage charge which is now $3.25 per linear foot
for water, $3 for sewer: That will be refunded annually to the original
developers over a period of fifteen years or until they get their money back
out of it. ‘ ‘

One of the best buys we ever got was a reservoir up on the Yadkin where
we have exclusive water rights, We were first in that thing and that was
another rather trying experience with the federal government. That was the
first part of the construction after that law was enacted in 1958 by the

Congress whereby the . Corps of Engineers allocated local benefits and costs
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for water supply to be paid by the local community. ' In' this case everything

in that geographical direction of the city was predominantly rural except when -

you got to the towns of Wilkesboro, North Wilkesboro and Elkin. They were, of

course, extremely anxious to get that dam built because of its multipurpose

nature, and they were interested primarily in flocod contrel. It has features

for a flood control pool, water supply pool, and conservation pool. Local

sponsors have gone together in ownership and use of the water supply pool.

Since the counties of Yadkin and other counties had no towns except for the

little town of Yadkinville, we just couldn't get anything through there from

them. The County Commissioners of Wilkes County asked the City of Winston-

Salem if it would join them as joint participants in this local allocation of

$1.2 million; and if we would do that, they had no interest in the water supply

pool. They'd be happy to enter into a contract whereby they'd give the

exclusive rights and ownership to the City of Winston-Salem,

Questicn:

Answer:

Question:

Answer:

Comment:

Have you paid any yet?

We haven't spent a penny yet; no, sir. We don't have to pay them
any money for a period of fifteen years unless during the interim
we instruct the Charleston engineer's office to open the gate and
run so many cubic feet per second down the river. Then we would
start making our payments. We've got fifty years tc pay it in at
only three percent interest.

How long a distance will the water be delivered from the reservoir
to the city through an open channel?

About sixty miles.

The private utility system is one of the larger problems in North
Carolina at the present time. We have about a thousand and eight
hundred public water facilities with around 1300 of these serving
populations of less than 1000 people per system. So we have come
to the point where there are not enough technical personnel in the
state to operate this number of water systems nor are there enough
people in the State Board of Health to insure the security of the
water service. The state has a joint study underway at the present
time between the Board of Health, the Department of Water and Air
Resources, and the North Carolina Utilities Commission to look at
this problem and see if legislation can be brought to bear to

correct it. It is a terrible problem.
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Comment:

We have in one county about a hundred to a hundred and fifty public water
supplies. This is intolerable. Our main problem when we annex an area where
they claim to have a water supply is that you find it's not sufficient, par-
ticularly for fire protection. We are faced with this and have been faced with
this several times in the past when we annex these areas. I don't know whether
anything can be done toward this. We don't have the authority unless they ask
us our advice. We may tell them our overall plans, but they just don't want

to do it.

Comment : ,

We would like to see legislation proposed that would prevent just anyone
from poking up a water system that wanted to--that he would have to show
financial responsibility and the system would have to be planned to be inte-
grated into a larger system in the future. As long as the owner does not
impaif the health of the people the system was originally designed to serve
or so long as his extensions are in accordance with his design, the State

Board of Health would be outside its authority to prohibit it.

Comment:

Another problem that we also have in this regard is this: Regardless of
whether we have a proper design or not, when we annex (and we went through
this specifically three different times) they won't reimburse us for what
they have. Now they say, according to the Public Utilities Commission, they
can't throw away this cost that they incurred initially, because . if they do,
they'll be out of business.. You've got to go in there and replace it, and
you are stuck with these costs which they probably have already paid origi-~
nally in the lot cost. This is not fair to the poor "Joe Blow' who buys a
lot or a house in this subdivision without the facts. I don't know if you
can see what I mean here for health and security reasons. I .really don't
know how many people are faced with this problem, but we have been faced
with it; the city ended up buying a number of these but the general popula-
tion, the residents of Raleigh, are helping to pay for it, teoo. This is

not fair.

Questien: Could the Public Utilities Commission refuse to issue a certifi-
cate if the property owned by the system didn't provide fire

protection?
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Answer: .

I don't think their present statutes under which they issue a cer-~
tificate are sufficient to deny it on the gr@unds that we are talk-

ing here. Legislation is needed.
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BETTER USE OF AVAILABLE WATER SUPPLIES THROUGH RATIONAL"PRICING POLICIES

Dr. Charles Howe
Director
Water Resources Studies
Resources for the Future

This particular meeting comes at a happy time for me since Resources for
the Future has recently taken on the obligation to do a study for the new
National Water Commission regarding the impact of future technological changes
and policy changes on water demand patterns. My particular baliwick within
this study is to deal with municipal water systems rather than technological
and policy trends, so this is very much an educational experience for me to
meet with all of you here today. I intend fully to get a lot more out of my
being here than you will. With the fine background paper that Don gave this
morning and the thorough discussion we've had, 1 am going to try to condense
my .comments in the hope that we will spend our time fruitfully in the discussion
periods that are to follow,

I'd like briefly to discuss the critéria‘we'use in benefit cost analysis
and what goes into the measurement of benefits and cost.. The economist would
say that the criterion he is capable of dealing with is that of economic
efficiency, which means that when we look at a system or consider how we should
price water or make management decisions, we want to try to maximize the
difference between some concepts of benefit and cost. Now what I don't mean by
this is illustrated by a story that is told by Sol Resnick which I am sure some
of you know, perhaps because I have told it before.

A fellow was saying he had an economist friend, a neighbor I think, who
used to go from Tuscon down to Nogalas, Mexico, to drink beer. The guy was a
great beer drinker, and he did this quite frequently. Someone asked him why,
for heaven sakes, do you go clear down to South of the Border to drink beer,
and he pointed out that beer was a nickel a bottle cheaper down there. This
is a hell of a kind of economics to use, a nickel a bottle cheaper, and you
go clear to Nogalas roundtrip to drink beer. What kind of economics is that?
Well, the principle is simple--I just drink until I show a profit.

Here, we ought to restrain drinking until we show a profit. At least,
perhaps that would be more in the spirit of the approach to optimum pricing

from an economic point of view. Anyway, usually when an economist approaches-
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a problem, he is interested in designing a system so that the difference between

benefits and costs in the very broad sense is made as large as possible. Keep x
in mind that among benefits and costs we usually mean not simply things which

show up on the books of account of water utility in terms of revenues incoming

or .costs which have to be paid cut in the form of cash disbursements to some , *
other party. We would be talking in general about cextain kinds of benefits
which might not at all be registered on the books of account. For example,
certain developments may yield aesthetic benefits.” We develop water systems.
Reservoirs permit recreational participation and use of that water surface.

We generate benefits which may not generate any cash flow at all which, none-
theless, are benefits to society and can certainly be counted among the bene~
fits of projects and can certainly be taken into account in sizing that project
and determining what characteristics it is going to have. In a similar way,

the cost item should, from a social point of view, register items which don't
necessarily appear in the form of cash outflow. This would cover some of the
external facters that were discussed this morning where you may very well be
establishing a waste disposal system which may involve various costs to outside
parties in terms of downstream effects. Some of these downstream effects, of
course, will show up as benefits, but theére may be downstream effects in the
form of cost externalities imposed on other parties. This criterion of economic
efficiency should, if properly applied, transcenfi just the cash flows that are
generated in and out.of the water utilities. I would point out that much of
the current work in water resource systems and, in fact, in environmental sys-
tems in general i{s aimed at trying to expand those elements of benefits and

cost which can be measured so they can be explicitly taken into account in
planning processes. For example, a lot of work has gone ahead on various
methods of measuring recreational benefits. Many federal facilities, for
example, don't charge any fees for access for recreational purposes. Yet,

we know that they certainly generate recreation benefits. We know effectively
as we look at new reservoirs, for example, that they will become in general -
important recreational facilities, but there probably won't be any market
admission. There won't be‘any realistic sort of charging what the traffic

will bear kind of thing. If the recreational feature of the reservoir is
supposed to be incorporated in the planning process, there has to be some *
measure, preferably g monetary measure, with comparable.water supply benefits

and comparable to the monetary costs of the recreational resource. So a

86




great deal of work has gone into measuring recreation and different ways of
measuring the recreatiocnal services yilelded by reservéirs. More and more

the public at large, I think, is concerned with loocking at the different uses
to which all of our natural resources can be put.

Very frequently in connection with reservoir building, there is the
question of whether the benefits of not building a reservoir are being ade-
quately considered--at least not building in.a particular area and preserving
the valley and the river scape for purpeses of recreation and aesthetic pur-
poses, if it were a fine wilderness area or a,lovely river valley like the.
Potomac which has been promised all kinds of dams which haven't yet material-
ized. Frankly, I'm happy they haven't materialized. We may end up without
water some summer because they haven't materialized, but that's to be taken
into account. But the kinds of benefits, for example, that come from the
preservation of an area rather than inundating it for a reservoir side
Becomes increasingly important as such areas become scarcer. As population
grows, people like to have some of these areas retained. A question comes up
as to how you measure a benefit from these areas since there is no market
for them. There aren't people out there bidding for the use of these places,
and yet we have an inherent feeling that they are quite valuable and increas-
ingly so as population grows and as the number of such sites decreases. These
are areas in which economic research and related areas are trying to expand
the measures of benefits and costs that we are able to get, if not a direct
market measure, then something which sort of duplicates what a market .
process must do in evaluating these resources.

It is from this idea of maximizing these benefits, the difference between
benefits and cost, that we get these ideas of marginal costs pricing or similar
notions where we have some quantity ‘of output of the system that may be a
quantity of water being delivered or it may represent the service area being
served by a utility. We may be talking about the problem of sizing a trans-
portation system or highway, for example. If we look at a schedule of the
incremental benefits from increasing the size of this system, almost every
_ system one can think of will over some range exhibit some decreasing schedule
of incremental benefits. Generally, we find after some point is reached,
increasing marginal or incremental costs for developing the system further.
When you have .to take more and more right-of-way for roads, you encroach on

increasingly costly alternative uses that get reflected in the land costs.
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If you're increasing in size of water systems, you may have to be developing

more costly sources of water or transmitting it into areas that require more
intensive investment because of the low density or gradients to overcome. So

the idea of maximizing the.diffetence between some set of measurable benefits

and costg leads to the rationale of determining the size of the system or the
quantity of water delivered, at which the incremental benefits for coming prob-
lems or some simple change in the system is just equated by the incremental costs.
of carrying out that last expansion. You can see the rationale of this in terms
of having benefits exceed costs at all sizes less than that.

Water systems have geographical dimensions, quantity dimensions, and quality
dimensions. But it is from this criterion that we get this apparent desirability
of equating at the margin benefits and costs, When we are talking about munici-~
pal water systems, if we had an appropriate schedule of benefits for some class
of users and can determine the relevant long-run incremental costs that are
occasioned by serving additional members of this class of users, economic
rationale itself leads us to a point where marginal or incremental costs are
equated with incremental benefits. If we are talking about the delivery of water
to customers, one of the instruments of control the water utility has over the
amount the customer uses is.the price charged.

If we know what the schedule of benefits is and with some degree of approxi-
mation where the incremental costs lie, the way we get customers to behave in a
desirable fashion here is to charge a highexr fee representing the value of
marginal costs and presumably the value of marginal benefits to the beneficiaries
of the system.

This' is just a bit of background, certainly in part a repetition of our
background. paper this morning, I just want to mention at this peint that not
only is work going ahead to increase the scope of actual benefit and costs which
can bebmeasured in some fairly objective sense, but a good deal. of thought is
also given to multiple-objective planning. Lots of people have felt, and I think
with certainly some justification, that economic efficiency as the difference
between measurable benefits and cost in the wider sense isn't in itself a suffi-
cient criterion, and society has other objectives. Now lots of people have said
this, but now a good deal of thought is being given in various water planning
agencies at the federal level to how one might broaden the criterion to take inte
account objectives other than economic efficiency. In particular, this might.

include considerations like income distribution, considerations of environmental
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quality beyond the point where you.could quantify specific benefits in water
quality and particular benefits accruing to the region or regional development
impact. I am.talking about an expansion of the criterion as it is looked at
by federal regional authorities. Discussion about looking at things other than
economic efficiency is taking place in the federal water agencies under the
auspices of the Water Resources Council. In these larger systems, of course,
the external effects, a real impact on regional development, substantial
changes in inéome distribution or the income generating capacity of different
classes of people may be affected by the larger scale plans which are made at
the river basin level and state level. Perhaps I'd probably argue that this
new thinking about multiple-objective planning in which we take into account
things other than economic efficiency may not be applicable to much at the
local level. But the federal agencies certainly are exerting a lot of effort
to think through how objectives other than economic efficiency may be incor-
porated in their plamns. It would be my own judgment that economic efficiency
is already temperated by many factors at the local level, at least as I
reflect upon.the morning's decisions. So I think many of these other objectives
get into the line of reasoning that ultimately results in the decisions that
actually get made., It would be indeed very difficult to see how local water
utilities could take into account some of the price impact that may be of
interest to planning at the regional level.

If we stick for the moment to economic efficiency as a criterion, we get,
in order to maximize the difference between benefits and costs, a prescription
we ought to price our output at a point equal to the marginal incremental cost
of providing that service. If we are talking about urban water utilities,
this particular schedule of benefits 1is repreésented by the demand function for
water as exhibited by different classes of users. Agaih, I think certainly
from an economic.point of view we do have to distinguish among the‘differentk
classes of users because the benefits that accrue to these users from different
quantities of water certainly will differ, and the cost of serving different
classes of users will differ considerably as:we have heard in the discussien
here very recently. Ideally anyway, we would distinguish among different
classes of customeré and charge them,essentiallyvsomething‘equal to the incre-.
mental cost including facility expansion; and if it doesn't require a specific
investment in new sources, you at least hasten the day when you have to bring

in new sources facility systems. So the long-run incremental costs would be
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an appropriate way. of pricing water, and this schedule of benefits is represented
by the demand function for water.

Now, let me give you some illustrations of these demand functions. Some of
the various studies,were mentioned this morning by Don Ethridge. My own personal
experience has been mostly with the measurement of demand functioné for resi-
dential water use. I can give you various references to these studies; but
Linaweaver and I, using the data that was generated by the:Johns Hopkins resi-
dential water use study, which was done for the Federal Housing Administrationm,
have looked at the various characteristics of demands exerted by residential
water users. We found with respect to in-house uses of water that people don't
respond very much to price. This gives a rather inelastic demand function, mean-
ing that you'don't get much response to changes in price for in-house uses. This:
is not surprising, because the structure of the house, the number of pieces of
water-using machinery and so forth are the basic determinants. You .can be a
little more careful and button up leaks, etc., but in-house you get very littlé
play. We found very little flexibility in response to price change for in-house
uses. I1f's a different stary, indeed, if you look at the sprinkling application
where there seems to be, particularly in the eastern United States where we have
a good. deal of summer rainfall and an option to sprinkle or let thé yards go dry o
and green up the next time it rains, a good deal of responsiveness to prices.
Here we find that the demands for sprinkling are sensitive to price and people
tend to respond by much more careful application of irrigation water, watering
less frequently, paying much more attention to the conditions of the grass and
gardens before deciding to water. All of these factors lead to varying degrees
of sensitivity in lawn sprinkling and in-house uses. This is of interest, I
think, because it's the sprinkling demands that are primarily responsible for
tremendous peak loads that are exerted by residential areas. The in-house peaks
are completely overshadowed during the summer months by sprinkling demands. We
find that it is the sprinkling demands that respond most to changes in price.
More about that in just a moment. I meant to characterize sprinkling demands
here in terms of the average daily use during the sprinkling season. During the
irrigation period--largely June, July and August or into September--the average
rate of application responds rather substantially to change in price from what
7e can learn about it by looking at a crossection of towns in carefully metered.
ireas, But even more interesting and rather surprising, if we look not at the

mnual rate of applications in sprinkling but at the maximum day demands by
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various areas, we find that even these respond to the level of pricing charged.
In fact, the elasticity (measuring the responsiveness of the quantity demanded
with changes in price) of peak maximum day demands has a value of -.7, meaning
that if you increaée‘pricing by about ten percent yaﬁ can expect a decrease in
maximum day demands by roughly seven percent. If the price of water is raised,
one has some motivation for conserving water in general; but since the price is
the same whether you water day, night or independent of the day of the week in
which you water, there is no particular motivation to drive you toward watering
on some days and not on others. If it is a drought day and everybody else is
already sprinkling, where our moisture is depleted, you don't get any particular
extra points or money savings by avoiding watering on those days. Yet, there
seems to be responsiveness to the general level of pricing. I could pursue

this further because the same kind of behavior appears with regard to peak-
hour demand which is in a way even stranger if there should be peak hour
relationship between the unit price of water and one peak hour demand. The
peak hour demands are, in neighborheoods that are otherwise exactly the same,
more in areas that have higher water prices. This is particularly perplexing
in the sense that you certainly don't have any particular motivation to avoid
watering six hours a day. Whatever the price, you don't save anything extra

by avoiding watering at the time of day when everybody else is alsc on the line.

Let me mention two other empirical facts with regard to the effect of
pricing. The first, a rather interesting observation, is that within the same
study -areas that constituted the basis of the Johns Hopkins University study,

. there was a distinct relatiomship between the level of water charges and the
amount of land devoted to irrigatable areas. Where water is expensive people-
find ways of getting around water, and they have larger areas given over to
concrete or gravel or plants not requiring irrigation. So there are different
ways in which people can, in fact, adapt their watering behavior to the price
of water. Here we are talking, of course, about metered areas where there

is a charge that varies directly with the amount of water used.

The difference, as you know, between flat-rate areas and metered areas is
very, very marked.  The most striking differences occur between the metered
areas and non-metered areas and occur in peak rates of use., The peak demands
of flat-rate areas are much, much more than in metered areas reflecting the
responsiveness of peak rates of use to the existence of a positive price for

water. I have heard the argument made against metering that the impact of
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metering is temporary. I think we probably all-know that this isn't the case from
our our own experience. I have heard it argued that you don't have to put in
metering in order to conserve water, that perhaps this saving is just temporary
and that people are careful for a while but then they slip back into the old
habits. There's a recent study by some people at the University of Colorado
concerning what happened in the City of Boulder. Over about an eight-year span
the city limits of Boulder were unmetered, and in a very short period of time,
about two years, the whole city was metered. There was an opportunity over about
a ten-year period to ocbserve water use in unmetered and metered cities. By
metered I am referring to residential meters because commercial and industrial
users had long been metered in the city. Here there was a very dramatic refutation,
‘the claim that metering doesn't, in fact, having a lasting impact on water-use
practices. In many of the residential areas there was even a continuing down-
ward trend after metering as people were finding other ways of conserving water,
So it appears that this jumped from a zero price to some positive price, and
there is no measurement of how people will respond further if you cranked the
price up higher because that initial jump from non-metered to metered status is
certainly a big one. What do you get out of this? What can you accomplish
through appropriate pricing? One thing, of course, is an immediate saving.

Since most people are faced with growing systems, you-gain the advantage of
deferring the necessity of invéstment and further expansions of your basic source
and, in fact, of the entire system. You defer the day when you have to reach

out to new sources, when you have to put in new transmission facilities and so
forth.

If you're dealing with new areas, the impact of pricing can be more profound

than it can be in an.area whose characteristics are already established. 1In a
new area with residential use, the characteristics of the house and character-
istics of the lawn and so forth can still respond to the rate schedule
astablished by the water utility. 1In new areas we are in a position to save

in the amount of investment that has to be made to serve these additional areas
recause we do get a response to higher prices of the amount of water used. We
jet a response in peaks. If we can pull down those peak rates of demands through
irices that more accurately reflect the increased costs necessitated by meeting
hese high peaks, substantial savings can be had in system investment. Now just
o toss out a few very, very approximate figures-~I don't profess to be at all

ell versed in water utility cost figures, but some of the cost figures given in
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the Journal of American Water Works Association would indicate that it might
cost an expanding town something in the neighborhood of $300 per capita to
serve new areas; new residential areas could run as much as $300 per capita.

Does that seem like a reasonable figure? The figure worked out to $275,

Comment : It is low if you provide fire protection.
Dr. Howe: All right. This is really from this national aggregate of the
investment made in recent years by water utilities divided by the increased
population served. I think I was wrong in saying that it was just residential.
It is sort of an averagé of the entire expenditure per capita as the popula-
tion has been growing, dividing that increment of population growth into the
investment undertaken by water utilities. ‘There's nothing sacred about the
figure anyway. I1f, however, you pick a more appropriate figure in this part
of the’country, 50 percent of system investment may very well be in local dis-
tribution and storage facilities. A large part of the capacity of local dis-
tribution and storage'facilities clearly relates to the meeting of peak
demands, If the peak’itself were reduced by a third and we can save a third
of the $150 invested in local distribution and storage by appropriate pricing,
we arrive at a $50 capital savings per capita in new areas to be served.
This is a fairly substantial amount. It may be multiplied by a factor or
divided by a factor or something to make it more realistic, but it indicates
some of the possible saving on system investment through more appropriate
pricing. The responsiveness that I mentioned with regard to maximum day and
peak-hour rates of use all occurred under’pricing systems that don't involve
any peak~period pricing. These are systems that had the usual kind of
declining step rate structures and certainly no particular rewards forbsaving
during peak hours. It raises the question of whether or not one should, in
fact,‘give further thought to types of peak=period pricing or peak-season
pricing‘which we: mentioned earlier. If there is, indeed, a responsiveness to
peak-hour demands  and maximum day demands to the level of prices, then a
higher pitice during the summer season may, in fact, (1) reflect the actual
cost involved in serving those irrigation peaks, and (2) suffice to cut down
in existing areas and the peaks in new areas for which we will have to be
making investments in the future.

There are some interesting problems on a regional and national level

that involve the pricing of water. Water pricing has played a big role in
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the patterns of expansion in the whole country, particularly in the expansion
of the West. In agriculture we certainly have a unique system of pricing of
irrigation waters, which clearly affected the way in which the West expanded.
Because of that, it affected this part of the country, too, through a displace-
ment of agriculture to other parts of the country. One could drift off without
too much difficulty into some larger scale problems that tie in once again to
the pricing of water because it continues to have a tremendous influence on
locational decisions particularly within the field of agriculture.

I don't want to pursue the pricing of water supply any further at this
point. I will just say a closing word on user charges or effluent charges--
whatever you want to call it in the waste management area. It has been very
exciting to me to listen to the different procedures that are followed by your
cities in monitoring and charging for waste loads, charging for some of these
peaks and enforcing various standards for those that tie in with municipal
systems. The question, of course, of regional stream quality standards has
been a big topic recently, and effluent charges have gotten some play as a
device‘fcr bringing about stream standards regionally. Of coﬁrse, a lot of this
has come from my organization, or people in my organization, on the grounds that
rather than just setting arbitrary stream standards in terms of dissolved oxygen
and perhaps other constraints, one ought to try to do some explicit benefit-
cost analyses to determine what these stream standards should, in fact, be.

Then comes the question as to how to follow through to enforce these standards. .
Do you do it by requiring some fixed percentage of cutback from existing

indusfry and enforcing new effluent standards on new industry? Why not.use pric-
ing as a tool to achieve this? Where we are dealing with water quality standards
in larger regional systems the effluent charge hasn't taken hold the way it has
‘n municipal water and waste systems, but it may. I don't know what its probable
faté will be, But the same motivation--a continuing spur to improvement on the
art of industry and muniéipalities——is a strong argument in favor of the .
ffluent charge, with that you leave it up to the individual, the city or the
ndustry contxibuting to stream pollution, whether it's cheaper to pay down-
tream parties or whether they will have to reduce their own waste loads within
1eir own systems,

Ideally, a system of effluent charges would be patterned after municipal
arges. The regional water authorities could: apply the effluent charges to

inicipalities and industries that are discharging waste effluents to streams
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in an area. We could have an integrated system of effluent charges for both
local and regional water quality manageménta This ties in with some of the
other problems in the waste management areas. What we have to begin looking
at are all the parts of the system you may be affecting, including waste dis-
posal as a matter of trade~offs among different forms of waste., If we impose
stringent water quality standards and effluent charges, we may very well induce
other forms of pollution and find ourselves facing cther problems. We can,
after all, convert many water-borne wastes either to solid or gaseous wastes.
This may generate new sets of problems so that the time is upon us when waste
managers will have to consider the implications of their policles for the
other forms of waste disposal., For some parties solids or gaseous wastes :

represent alternatives to water-bornme waste disposal.

Question: We looked at several closed systems in Wake County, and it seemed
to us that the major difference in water use was the social-
economic status of the area. I just wondered how this fits in
with some of your work. The question pertains to the effects of
raising the price in affluent neighborhoods on lawn watering as
compared to the in-house or the domestic use.

Answer: A very good question, and I can answer on the basis of the studies
I am aware of. Clearly, there's a very definite pattern of
water use according to social-economic status--very, very
definitely. Increased economic status clearly leads to greater
water use, greater peaking in sprinkling and so forth.

Question: Is that the most significant factor you found?

Answer: I think probably it .is. That's the big thing. What does
increasing affluence have to do with the growth of water demand?
Well, I think there are two kinds of behavior that you can look at.
Affluence has its major effect in determining characteriStics
of subdivisions. We'll think of it for the moment in térms of
residential demand. The economic status really determines what
kinds of homes you are going to build, how many water using imple-
ments you have in them, and what your irrigable area is likely to
be.. Once we get that established, it is clear you wouldn't expect
increased incomes of the cccupants to have as profound an impact
thereafter as they do in terms of determining what kinds of houses

are built and how big the lawns initially are. Sprinkling is clear
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much more responsive to price than in-house use. The studies that
have been carried out so far are not particularly good at isolating
the difference in price responsiveness, let's say within sprinkling
uses, according to income levels. One would expect wealthier people.
to be less responsive to change in price. They have that additional
flexibility and don't have to worry so much about an increase in
price. The way these things were measured in the study I am familiar
with doesn't really shed too much light on that aside from the
sprinkling and in-house use, and there you do have a distinct

difference.
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PROPOSED RESEARCH AND EXTENSION ACTIVITIES

Dr. James Seagraves.
Department of Economics
North Carolina State University

In the interest of time I think that we should try to concentrate on items
Aand B on, the first page of the attached outline--research related to water and
sewer. charges.

1 am very grateful to Dr. Howe for having explained so carefully the topic
of peak~demand pricing and using price to ration water. As a result, I don't .
need to say very much about what we have in mind under A for water. Here, the
question we are asking is whether you directors of municipal utilities think
that it is worthwhile for North Carolina State University economists and engi-
neers to study projected demand at different prices. What prices would we use?
As Dr. Howe has explained, we would want to use prices near the expected future
cost. Are your cities really interested in knowing the, quantity of water that
would be demanded in the future at prices around the prices we expect the water
to cost? It's a question of how this curve is shifting over time. 1Is it worth
very much to you to have the numbers that pertain to expected future quantity
demanded?

Question 2 refers to the projected water costs by sources. I have a
feeling that you already know a lot about this, and the accumulated experience
is what helps you minimize costs in the future. That is the main thing--plus
your work with engineering firms to help minimize cost.
| The third question is the important one that Dr. Howe helped clarify here.
Should we raise the water rates or do we want to ask for authority to raise
water rates in periods of drought or excessively high demand? ~What would the
effect of that be on the required reserves? If we can focus attention on the
cities that are going to have the highest water costs in the future, what can
we do in the way of easing water demands by implementing systems of peak-load
or peak-demand pricing?

I was very glad that Mr. McRorie from High Point mentioned the question of
fire systems, If the capacity of water systems are specified with fire pro-
tection in mind, then there is a question as to whether or not we are using
prices to charge the people who buy that protection. Maybe fire standards are

based on much more congested living than we are used to today or building code
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that made serious fires of the type that they had in Chicago in 1875 possible.
Maybe we are not costing that protecticn to the extent that we should be.  So
the fourth question is: 1Is there a need for research with respect to safety
factors and the maximum permissible risk of running dry?

With regard to item B, I think Don Ethridge explained quite well this morn=
ing what we had in mind. Most of you have thought about sewer surcharges here and
know the issues and the political difficulties of these. Briefly, is it worth~
while to you to have publications that compare and evaluate existing surcharges
and the possible alternatives? Under question 2, would it be worthwhile to you
to know more about optimum response by industries? In other words, in talking to
specific industries, is it worthwhile to have studies that show how other indus-
tries have responded? What are the best combinations of in-plant waste reduction
and municipal treatment? Another question that is very interesting from the
standpoint of welfare economics is whether or not it is worthwhile to have the
estimated savings to society clearly laid out from this kind of pricing.

Referring to the figure at the énd of the attached outline, the same one
that Don Ethridge had on the board this morning, we can distinguish two things.
One. is the social return to better information. That is the return from making
industries more aware of how they can reduce waste. The other question is the
social return from the surcharges. These curves for the added costs of waste
reduction are often drawn so there is an area of profit indicating that it pays
the firm to change its practices even with no surcharge. Firms may be out of
rquilibrium or away from their most efficient point right now. Mr. Brown said
‘hat just talking about surcharges and monitoring wastes had considerable effect.
. think his point was that Durham accomplished a lot-~they got a lot of movement--
. lot of cleaning up simply by doing some monitoring and by explaining the need
or surcharges. Well, returning to this diagram, area A represents the returns

o an information program which this firm can capture for itself simply by moving

> the optimum position which is QE without surcharge.

ymment:  Just to reinforce your statement there, one interesting example of
the value of information of this sort was discovered as a result of
the drought——the 1962-66 drought in the Northeast, studying the
impact of droughts on cities in the Northeast, Russell and others
looked at a bunch of industrial plants, and they found that the

drought created investments which at first appeared to be costs
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