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I. INTRODUCTION

Objective and Scope

This study was undertaken by Resource Planning
Associates, Inc. under contract to the Environmental
Protection Agency. The purpose of the study was to
assist in the development and evaluation of federal
policies regarding the financing of solid waste facilities
and equipment. The focus of this report is on an
analysis of municipal needs for soclid waste capital and
the elternative methods of financing these capital needs.

The pesearch undertaken as part of this report
had several goals. First was to describe the solid
vaste system in the context of identifying the
requirements for capital. Second was to fully describe
the operation of all municipal financing techniques
presently used for solid waste projects so that they
could be evyaluated relaetive to particular applications.
This evaluation was based on & set of criteria developed
internally. The final goal was to describe and evaluate
several alternavive financial subsidies for stimulating
municipal solid waste investment.

The report contains the major findings of the
research followed by four chapters which describe, analyze
and evaluate capital financing mechanisms. Thirty-eight
case studies were prepared as part of the research effort.
These studies were a major source of date used in the
report.
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Methodology

The approach to the study was divided into three
phases. First, an analysis of the solid waste system
was undertaken to determine its technical components,
the cost of these components, and the cost of result-
ing systems. The results of this activity are pre-
sented in Chapter III. Second, a description and
evaluation of traditional financing mechanisms was
made. In addition, organizational arrangements used
primarily as financing alternatives were examined.
The results of this work are contained in Chapters IV
and V. Third, financial mechanisms that could be
used to stimulate investment were analyzed and eval-
uated. This analysis is contained in Chapter VI.

Chapter III1 deals specifically with the physical
components of the solid waste system. This section
is primarily descriptive and provides an examination
of the level of dollars needed if a system was to be
upgraded or a new system implemented. Three sources
were used to develop this data:

. Equipment manufacturers and distributors;

. Research reports on various solid waste
activities; and

. Visits to communities.

In determining the present stature of the solid
waste system, it became important to determine what
directions the systems may take in the future in
order to give perspective to future requirements for
capital in solid waste. Technical trends are dis-
cussed and followed by a forecast of capital expen-
ditures for the next decade. Several estimates are
made based on the likelihood of investment in dif-
ferent types of systems.

Chapter IV deals directly with financial mechan-
isms. It is divided in two parts. First is a des-
criptive discussion of traditional municipal financing
alternatives and the way they have been used to pro-
vide capital for solid waste systems. Information
for this area was developed from five sources:



. Literature research;

. Interviews with finance and economics
professors;

. Interviews with investment and com-
mercial bankers:

. Interviews with municipal financial
advisers and legal counsel; and

. Visits to communities.

The second part of Chapter V contains an evalua-
tion of each traditional mechanism based on a number
of criteria.

Chapter IV covers the institutional arrangements
developed to finance and manage solid waste systems.
It contains a discussion of the alternative organiza-
tions that may be utilized to finance and operate a
solid waste system. Data for this section was dev-
eloped primarily from field visits, including inter-
views with legal counsel, private firms, and city
and state officials.

Finally, Chapter VI discusses the applicability
of alternative government subsidy programs to stimulate
solid waste investment. This chapter is divided into
two parts. The first part contains a descriptive
presentation of several subsidy concepts along with
examples. The material used was developed from:

. Literature research;
Interviews with government agencies;

. Interviews tith investment bankers; and
Interviews with financial officers of
private companies in the solid waste

field.

Following the descriptions is an evaluative
discussion of each subsidy concept based on criteria.



II. SUMMARY AND CONCLUSIONS

The purpose of this chapter is to present an
abstract of the information contained in the report.
It also reports on conclusions associated with each
chapter and finally makes a recommendation for federal
policy. Naturally, the complete documentation and
evidence for each point cannot be presented. Instead,
the basic points are outlined and the conclusions
presented. Reading this section will provide a gen-
eral knowledge of what the report states and why,
without presenting in detail the evidence for its
conclusions.



Solid Waste Systems

1. System Description

Prior to the passage of the Solid Waste Act of
1965, an estimated 90 percent of all collected solid
wastes was disposed of in landfills. Approximately
94 percent of these facilities were open dumps rather
than sanitary landfills. The remainder of the col-
lected wastes were largely incinerated; a very small
fraction was either composted, recycled, or processed
in some other way. With the exception of rolling
stock, capital requirements for solid waste facilities
and equipment at that time were quite modest.

The combined factors of increased public awareness
of environmental quality and the need for resource
recovery and the passage of anti-pollution legislation
throughout all levels of government have given solid
waste management facilities a new priority. Specific-
ally, we can point to four changes in the climate of
solid waste investment:

1. There has been a significant investment
to upgrade open dumps and to install
pollution control equipment on newer
incinerators.

2. States have begun to encourage local
investment to provide solid waste dis-
posal facilities to previously unserved
areas. This investment has been almost
exclusively in sanitary landfills.

3. The high cost of pollution control and
risk of violations has caused a marked
decrease in new incinerator construc-
tion and thi closing of many older
facilities.

4. The need for non-polluting volume reduc-
tion technologies in urban areas has
generated some experimentation with other
forms of processing such as high pres-
sure compaction and pulverization.

lsee Chapter III, The Solid Waste System, page 36.

-5-



2. Trends

The increased scarcity of land available for
disposal sites, public anger over all types of pol-
lution, and the new enthusiasm for resource conserva-
tion have motivated government and industry to develop
innovative technologies for solid waste disposal.
Significant increases in capital expenditures will be
required for systems other than sanitary landfills.
Municipal investment in new solid waste facilities
has been slow, however, due to their cost and technological
uncertainty, and this trend can be expected to continue.

In support of this statement, we offer a fore-
cast of municipal capital expenditures in solid waste
disposal for the next decade based on assumptions
about different types of solid waste systems in the
planning stages. These ten-year cumulative expenditures
estimates range from $1 to $7.5 billion.l For comparison,
the most conservative forecast of aggregate municipal
borrowing for all purposes would yield a cumulative
figure in excess of $220 billion over the next ten years.
Thus, we cannot expect solid waste capital expenditures
for disposal to exceed even one percent of total
municipal capital expenditures.

Conclusions

There is a trend toward investment in more capi-
tal intensive and environmentally acceptable solid
waste systems. The passage of federal and state
regulations has done much to stimulate this trend and
continued enforcement should maintain this stimulus.
Based on observations to date, legislative pressure
seems to be an efficient mechanism for generating
capital investment in solid waste.

lSee Chapter III, Solid Waste System, page 44.



Financial Mechanisms/Traditional
Alternatives

Municipalities commonly draw from three basic
sources to obtain capital for facilities and equipment:
‘borrowing, current revenues, and private enterprise.
Each of these alternatives has particular advantages
and disadvantages that direct its use to specific
situations.

1. Municipal Borrowing

among all borrowing mechanisms available, general
obligation bonds provide the most flexibility to a
community. They can be used to fund any size project,
and the intended capital expenditure program has no
cffect on either the ability to use the mechanism or
the cost of using it. Further, several small projects
can easily be grouped together to obtain capital, making
general obligation bonds an ideal mechanism for funding
solid waste systems in small- and medium-sized communit-
ies. On the negative side, voter approval, when re-
quired, may delay the project and increase the costs.
An effective minimum bond size of $500,000 prevents
very small communities from employing municipal bor-
rowing; moreover, this source does not create incen-
tives for initial analysis or subsequent good manage-
ment of a facility.

Municipal revenue bonds provide an important
alternative to general obligation bonds for obtaining
large amounts of long~-term capital. Often they are
used to circumvent the constraints associated with
general obligation bonds. They are used for single-
project financing and are used for revenue~-producing
services. Because bond principal and interext pay-
ments must come from the net revenue generated by
the funded project, this source of funds necessitates
the preparation of extensive information about the
project's economic and technical viability. However,
these analyses are often performed in a perfunctory
manner. In many instances the revenue bond is struc-
tured in such a way that the project risk is trans-
ferred from the investor to the municipality, thus



reducing the interest cost. Finally, this mechanism
has been used relatively infrequently to fund solid
waste systems because of the effective minimum size
issue of about $1 million.

Municipal bank loans cannot be considered an
alternative to bond financing except in marginal
situations. Their most typical use in the solid waste
field has been to supply short-term funds for rolling
stock. However, since this is a relatively inexpen-
sive method for acquiring capital, bank loans are
likely to become an important means by which small
communities can finance solid waste processing equip-
ment for terms up to five years.

The final borrowing mechanism potentially avail-
able to a municipality is leasing. Leasing, like a bank
loan, can be used only for short-term capital require-
ments. This feature along with its high cost have
precluded its use by municipalities except for
very short time periods and unusual circumstances.

2. Current Revenue Financing

Historically, the most common method for obtain-
ing capital equipment for use in a solid waste system
has been the "pay-as-you-go" technique. The principal
advantage of this source of funds is its simplicity--
no institutions outside of the municipality are involved,
and no requirements for information, analysis or legal
conformity exist. However, the feasibility of revenue
financing depends on the surplus-making capacity of a
network of sectors in a municipal bureaucracy.

Further, each proposed program finds itself a competitor
with all other projects for funds, and no one program is
likely to receive its full request. In the solid waste

area, current revenue financing has been used mainly for
landfill disposal systems and collection vehicles.



3. The Non-Profit Public Corporation

The non-profit public corporation, like the
authority, enables a municipality to shift its fin-
ance requirements to an organizatin outside the
municipal bureaucracy. It is traditionally 100 per-
cent debt-financed and has no assets other than those
for which it was formed. Unlike the authority, the
non-profit corporation is not confined by geographical
boundaries. Thus, it can offer tax-exempt debt issues
without concern for the municipal debt deiling or
voter approval. However, the non-profit corporation
is removed from the public and is not controlled or
directed by the people it serves or the government
that formed it.

4. The Multi-Community Cooperative

The multi-community cooperative is a regional or-
gainization in which one community provides a single
solid waste system for itself and others. The multi-
community approach enables the centralization of waste
processing and disposal services, thereby expanding
the range of potential technical options that can be
efficiently considered. Small, inefficient and sub-
standard facilities can be eliminated. However, the
managing community must bear the risks of its members'
sometimes erratic support and participation.

5. Conclusions

The most significant value associated with al-
ternative organizational forms lies in their capacity
for use in regional solid waste facilities and equip-
ment. The potential economies of scale from merging
several municipalities often outweigh the political,
legal and administrative problems that can occur.
Individual states and cities are best able to judge
when the regional solution to solid waste problems
is feasible.
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Financial Mechanisms/Assistance
Programs to Stimulate Investment

The conclusion to Chapter IV provides a frame of
reference for examining the effects of different
financial stimuli on the process of allocating
investment dollars to solid waste projects. If national
goals are established which call for a greater annual
level of investment in this sector, the government
can provide investment stimuli in many ways. ' This
chapter deals only with financial mechanisms designed
to stimulate this investment. Three classes of
assistance programs are examined: grant programs,
credit banks, and interest subsidies.

l. The Giant Program

The grant program is a direct cash transfer pay-
ment from one organization to another providing a
percentage of the funds needed for a given project.
A construction grant program in solid waste, either
at the state or federal level, will be the most
direct method of stimulating investment in capital
intensive systems. Further, a grant program can
stimulate technological innovation and experimenta-
tion; more communities feel less risk-averse if another
agency is absorbing a large fraction of the initial
cost.

But many difficulties are built into grant pro-
grams. Foremost is the artificial encouragement
that is provided for construction of capital-intensive
systems at the expense of other methods. This dis-
advantage is intensified in the field of solid waste
processing, since the most efficient technology has
yet to be determined. Further, the processing of
grant applications leads directly to large administra-
tive expenditures. The administrative structure and
the procedures tends to protract the time from the
initial idea to construction; over time, costs rise
and projects frequently cannot be completed for the
proposed cost.
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2. Credit Banks and Loan Programs

Credit banks provide less of a stimulus to invest-
ment than grant programs because the absolute level of
the subsidy is lower. Credit banks are organizations
that combine the debt issues of many municipalities.
The credit bank offers a municipality a reduced inter-
est and transaction costs on a bond issue. Through the
credit bank, a small- and medium-sized community has
access to capital at less cost than it could achieve
alone. Some credit banks offer such ancillary serv-
ices as project review and system planning, thus making
available services that encourage efficient investment
decisions.

Credit banks in general do not benefit solid
waste any more than any other program unless the
bank specializes in environmental or solid waste
debt issues. Further, the credit bank alone, by
easing the difficulties of acquiring capital, does
not necessarily encourage good analysis and planning
of municipal investments.

3. Interest Subsidies and Loan Guarantees

The interest subsidy program requires that a
municipality negotiate for funds in the capital market
place. It makes a direct cash payment to the munici-
pality and the amount is a function of the loan size
and market interest rate. The subsidy is not tied to
the project, hence, no incentive for project analysis
is created. 1If the subsidy is program-oriented, as a
subsidy for solid waste loans would be, an incentive
to invest in a more capital-intensive system is created.
However, since the absolute amount of the subsidy pay-
ment is small relative to the capital requirement, it
is unlikely that the existence of the program alone
would stimulate much investment.
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4. Conclusion

Among the three investment stimuli there is little
doubt that the most rapid and efficient method is the
grant. It is not, however, the most desirable because
it stimulates capital intensive solutions in a field
where many other options should be evaluated.

The credit banks offer considerable value to
smaller communities and less populated states in
reducing the cost of capital and providing an access
to broader money markets. It is also possible to com-
bine this financing mechanism with the provision of
technical advice--an especially useful service to
smaller communities.
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Major Findings and Recommendations

An increased awareness of the environmental impact
of offensive solid waste disposal practices has
emphasized the insufficient level of capital invest-
ment throughout the nation. Essentially, two major
factors have been identified as potentially inhibiting
adequate investment expenditures. The first relates
to the municipal decision-making process that allocates
funds among competing public projects. The second
concerns the capacity of existing financing mechanisms
to supply capital for solid waste system requirements.
This study was commissioned by the Federal Environmental
Protection Agency to examine the second issue in ord.r
to assist its personnel in “"developing and evaluating
Federal policies relating to the financing of solid
waste facilities and equipment."

After much data-gathering and analysis, it became
obvious that the ability to raise capital for solid
waste has not been a constraint. The demand for
capital has not exceeded the capabilities of traditional
mechanisms and sources of capital. Thus the municipal
decision-making process appears to be the principal
obstacle to adequately-funded solid waste systems.

Data developed in this report indicates that to insure
progress towards environmentally sound systems, the
following constraints must be addressed.

. Despite recent public interest in environmental
quality, solid waste disposal continues to
occupy a low position on the list of municipal
investment priorities.

. Most communities have a limited ability to
evaluate technologically complex systems or
to perform sufficient economic analysis. Thus
investment spending is both retarded and
frequently misdirected.

. Furthermore, even economic and technical
advice provided by independent cors-lting
groups has too often been {nadequate.
Frequently the advice merely advocates a
point of view rather than providing a thorough
analysi. of the alternatives most appropriate
to fit community needs.

. Solid waste facility site selection problems,
stemming from limited land availability and
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. adverse public reaction, have caused
significant delays in facility planning
and construction. .

. Development of regional solid waste systems has
been hindered by the inability of local poli-
tical jurisdictions to cooperate.

The only ways to overcome these constraints lie
at the state and local levels. Hence the role of
the Federal Government should be to encourage
activity in these sectors. It is recommended that
future federal solid waste policies be developed with
this consideration in mind.

. Specifically, government programs which
subsidize investment costs are an inefficient
neans of assisting municipalities to
develop acceptable solid waste systems.

Other types of government assistance programs
should require less dollar outlay to achieve
the same results.

We suggest that potential programs for increasing
state and local activity can be found in these areas:

. Federal legislation to establish minimum
solid waste disposal standards, together
with enforcement procedures.

. Benefit-in-kind assistance to state and local
governments, including information exchange,
technical assistance and training,
procedures for technical and economic _
evaluation, and identification of financing
alternatives.
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III. THE SOLID WASTE SYSTEM

The objectives of this section are twofold:
first, to set forth the capital requirements for
solid waste facilities and equipment; second, to
discuss how trends in disposal technology affect the
amount of capital needed, and the risk associated
with this type of investment.

The section begins with a description of the
physical components of solid waste systems. Capital
costs for various types of equipment and components
are presented. This is followed by a description
of the capital requirements for four hypothetical
systems.,

The second part of this section deals with
trends in solid waste technology, and describes
how these trends may redefine the amount of capital
required for total systems and system components.
Last is a discussion of how these trends may influence
risk investment from an economic and a technological
standpoint.



System Description

Within the total set of alternatives for
handling solid wastes, certain activities may be
necessary or particularly valuable in a given area.
Furthermore, there are several valid methods for
performing each of these activities, as well as a
variety of appropriate equipment.

As a prerequisite to an examination of
total system costs, it is useful to discuss
how all of these various components inter-relate.
Thus, the solid waste management system will be
discussed in terms of: (1) activities, (2) methods,
and (3) equipment.
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Activities

Solid waste management usually includes the
following activities: storage, collection, hauling,
transfer, orocessing, and disposal. Discussion in
this study, however, will be limited to those
activities which have significant capital
requirements. These are:

. Collection;
. Transfer;
. Processing:;

. Disposal.

The term "collection" will be used to describe
all activities occurring between the point of refuse
pickup (usually some form of storage equipment) and
the transfer station, processing plant, or disposal
site to which refuse is delivered.

The term "transfer" will refer to the activity
of transferring refuse from collection vehicles to
larger-capacity, compacting or non-compacting
hauling vehicles, for the purpose of reducing total
travel time and costs.

The term "processing™ will refer to any
treatment designed (1) to reduce the volume of solid
waste, or (2) to recover resources. The latter
procedure can, in turn, be subdivided into

"materials recovery" and "energy recovery."

Finally, the term "disposal" will refer only
to the ultimate disposition of solid wastes. Federal
law currently limits disposal to sites on tand.
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Methods

For each of the activities listed above, there
are several possible methods for handling solid wastes.
The following is a representative list:

Collection

1. Manual.
Nearly all residential, commercial, and
industrial solid wastes are collected
by one~ to four-man crews operating
some type of compacting truck.

2. Pneumatic.

In this experimental system, refuse is fed
directly into pneumatic tubes that lead
to a centralized storage facility. One
system is currently in use in Disneyworld.

3. Liquid.
This system is still in the proposal
stage. Refuse is to be pulverized
and fed into a sewer system in slurry
form. Some residential garbage is
currently collected in this manner, vie
home garbage disposal units.

Transfer

1. Direct-dump, non-compacting.
Collection trucks dump refuse directly
into open-top, non-compacting transfer
trailers, or onto a temporary storage
area. These trailers usually have about
three times the cubic-yard capacity of
standard collection trucks.

2. Compaction.
Collection trucks unload refuse into
large, stationary compactors which then
reduce it in volume. Refuse is next
forced into closed transfer trailers.
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Processing

1.

Incineration.
Refuse is burned in excess oxygen, to
achieve 85-95 percent volume reduction
and 60-65 percent weight reduction.
Approximately 8 percent of all
municipal refuse collected in the
United States is processed in incinerators.

Shredding.
Solid wastes are ground up or pulverized
in order to achieve greater densities in
landfills. Shredding may also be used
to prepare wastes for the separation
process.

Baling.
Wastes undergo high-pressure compaction,
to achieve 90-95 percent volume reduction
and a doubling of the density in landfills.
Three such facilities are currently
operating in the United States.

Separation.
Refuse is separated mechanically and
basic materials are reclaimed. One
demonstration system built by
Black Clawson is currently in operation.

Composting.
This is the biological degradation of
the organic component in solid wastes
by grinding, conditioning and aerobic
decomposition into a sanitary, humus-like
material. As of 1971, two plants were
operating in the United States.

Pyrolysis.
In this process, chemical breakdown of
organic material results in 95 percent
volume reduction. Breakdown is achieved
by heating wastes to extremely high
temperatures in an oxygen-deficient at-
mosphere. Two systems are soon to be
built under EPA demonstration grants.
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Disggsal

l. Landfilling.
Solid wastes are dumped at a particular
gite. In "sanitary landfills", refuse
is compacted and covered daily with a
layer of earth by large earth-moving
vehicles. All current solid waste
systems must eventually use landfills
to dispose of some portion of collected
wastes.

2. Ocean Dumping.
The direct dumping of solid wastes into
the ocean is prohibited by federal law.

In this first section, only those methods whose
technological and economic feasibility has been proven
will be presented. Discussion of newer technologies
will be deferred to a later section.

In Figure III-1, one can see how the four activi-
ties may be combined according to the type of system in
use. Both the collection and disposal components
shown in this chart are essential to any solid waste
system. (The exception might be a system in which
100 percent recycling is achieved.) However, one notes
from the flow lines that the inclusion of transfer and/or
processing operations in any given system is optional.
Furthermore, there are a variety of ways to accomplish
each activity. And finally, each procedure can be
performed by several different pieces of equipment.
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Figure TII-1
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With all of these available options, there will
be a substantial difference between total capital
costs for the least complex and the most complex
systems. The selection of any given set of alternatives
is based on a trade-off among operating costs, capital
costs, land availability, conservation goals, and
public acceptance. Following is an example of the
interplay between these variables.

. A transfer station in a given system is
usually needed because collection vehicles
take too long to make round trips to the
disposal site. The decision to operate with-
out a tranefer station is, in effect, a
decision to invest in more collection trucks
than would otherwise be needed. This may
result in substantial increased8 in operating
costs. A decision to invest in a transfer
station also involves additional costs. In
oruer to be economically effective, the station
must be located near the sources of solid
waste, possibly in close proximity to residential
neighborhoods. This inevitably causes a community
uproar. To eliminate neighborhood antagonism,
considerable attention must be given to
landscaping, truck routing, and building
design. All this translates into extra dollars.
In fact, many municipalities have been unable
to purchase land for transfer stations at any
price.

In general, system capital and operating costs are
higher in urban areas than in rural areas. This is true
for absolute cost(s) and for per-ton of capacity (or per-
person) costs. In rural settings, several factors accaunt
for the relatively low capital investment requirement.
The most important is the abundance of relatively
inexpensive land. In rural areas, the use of sanitary
landfills is obviously the most economical disposal
choice. Consequently, one finds an almost exclusive
use of solid waste management systems incorporating
collection and direct delivery to landfills. Since this
arrangement calls for the least amount of capital
equipment of all refuse-handling alternatives, it
obviously requires the minimum investment per ton of
capacity. A case in point is rural Baldwin County,
Alabama, which contracts for its solid waste disposal
with a local earth moving firm. This firm operates a
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sanitary landfill in which it disposes of all solid
waste for a fixed fee of $1.42 per ton, exclusive
of property lease payments and utilities.

In addition to the characteristically lower costs
of rural disposal, the abundance of land in rural
areas often means there is little public or legisla-
tive pressure to upgrade disposal operations. In
some areas, this laissez-faire attitude often means
there is no attempt to prohibit open dumping.

This was found to be particularly true in the
plain states and rocky mountain states where mucn
of the land is geologically well-suited for landfills
and wnen population densities are particularly low,1

One finds almost the complete reverse in urban
areas: land is scarce and very expensive; public
concern is high; and local legislation has imposed
stringent restrictions on solid waste operations.
Under these conditions, there is a strong impetus
to use equipment that can improve operating effic-
iency, and reduce the volume of solid waste going
into the ground. The use of transfer stations and
large processing plants (e.g., incinerators, balers,
shredders) is considerably more commonplace, and
solid waste investment per ton of capacity is higher.
In Pittsburgh, Pennsylvania, an abandoned strip mine
is being landfilled under private contract for a
fee of $7.20 per ton (compared to $1.42 in Alabama).
Where incineration is found necessary total per ton
costs can go as high as $20 per ton, such as is the
case in Braintree, Mass. and investment per ton of
capacity can be in the $15,000 to $20,000 range.

lrthis information was developed in accordance with the
methodology described on Page 41.
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Eguigment

While dealing conceptually with combinations:
of activities and methods that may be incorporated
into a solid waste system, the decision-maker must
also determine what equipment is needed for each
combination, and its cost. In Figure III-2, there
. is a catalog of the most commonly used solid waste
equipment. List prices were obtained from equipment
manufacturers.

The table reveals a wide range of prices for
much of the equipment. These prices have increased
as specifications have become more stringent. In
recent years particularly, buyers have demanded
better performance and more sophisticated technology.
Prices have also been affected by steadily rising
construction costs. Perhaps the most striking contri-
bution of these two factors is illustrated in Figure
III-3, which shows the increase in the cost of incin-
erator installations.

Source: 1. Period '48-'68, American Society of Civil Engineers, Committee

on Sanitary Engineering Research. Unpublished data.

2. Resources Planning Associates. Unpublished data.
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Figure I11I-2

SOLID WALTL LQUIPMLHT COSTS

-LZ-

APPROX.
ACTIVITY METIIQD EQUIPMENT CAPACITY CAPITAL COST
COLLCCTION 3
Rear Loading  Body 16-30 yd. - § TK-12.5K
Chassais -- ] §12K-22K
Front Loading Body & Chassis 25-35 yd.?d $24K-34K
Side Loading Body & Chassis 10 ya.3 $15K
TRANSFER
Open Trailer 65 yd.3 $ 9K
. Tractor - $18K-20K
(DLEect Dumps  Scale - §10K-25K
Front End Loader - $28K-40K
Building -- $100K-1,5MM
Trailer 65-75 yd.3 $18K-24K
Tractor - $18K-20K
Compaction Scale - §10K-25K
Pront End Loader - $28K-40K
Building -- $100K-1.5MM
PROCESSING
Plant (including 470 ton/24 hr.* §532K
Baling conveyors, front- 1100 ton/24 hr.* $1.075MM
end loader & bldg.,) 1550 ton/24 hr.t* $1.690MNM
Plant (including ' 85 ton/24 hr.%e $100K-150K
Shredding shredder, 2 con- 260 ton/24 hr.*® $300K-400K
veyors, bldg.) 700 ton/24 hr.t* $000K
Entire Planf_ .
Incineration (w/o energy recov.) 12.5-600 $§75K-$6.2MM
(w/ energy recov.) 240-1600 $2,75M-2IMN
- tohs per
‘e, day
DISPOSAL
Building ~e $5K~20K
, Crawler Dozer 20-50,000 lbs. $45K-70K
Sanitary Scraper 24 ya,d $95K-105K
Landfill Wheel Loader 4.5 ya.3 $58K-65K
Scales - +ASK=25K

*APPROX.
USEFUL LITCE
years

5-8

LT B T Y]

20-30
20-30
20-130

20-25
20-25

5-1%
5-10
5-10

* 85 percent utilization
¢ 70 percent utilization (1 shift for maintenance)



ORLGLIIAL PLANT CONSTRUCTION COS57,

DOLIARS PER TON OF RATLD CAlncITY

*$000)

22
21
22
19
18
17
16
15
14
13
12
11

10

Figure III-3

INTINERATOR CAPITAL COST PER TON OF CAPACITY

' 1 ] 4 ['] [ ] A 1 ['® 1 2 2 1
[ v 2 T Ad I B 1] [ 14 ] .4 4 § )
8 50 52 54 5658 60 62 64 656 68 70 72 74

Year Completed

Source: 1. Period '48-'68 ASCE, Committee on Sanitary

Engineering Research
2. RPA Field Research
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Costs

Figures III-4 through YII¢7 show the differences
in total system costs and in arhual costs for altern-
ative solid waste systems. Four hypothetical cases
are presented with costs. 4+

Case 1l: Population 50,000.
Solid waste disposal system(s)
. Simple sanitary landfill

Case 2: Population 100,000.
Solid waste disposal system(s)
. Simple sanitary landfill
. Shredding and landfill
. Incineration and landfill

Case 3: Population 250,000.
Solid waste disposal system(s)
. Simple sanitary landfill
. Shredding and landfill
. Incineration and landfill

Case 4: Population 500,000.
Solid waste disposal system(s)
. Simple sanitary landfill
. Shredding and landfill
. Incineration and landfill

Calculations were based on the figures pre-
sented in Figure III-2. These figures are extra-
polations based on field researcn and the assump-
tions listed in Figure III-1ll1l in the appendix.

In Figures III-4 through III-7, only the land-
filling option is computed for Case 1. This is
because a community of 50,000 people would rarely
consider any other investment alternatives. The
size of the population and the likelihood that
adequate landfill sites could be located are tine
determining factors. In fact, areas in this popu-
lation size category that have abundant unused land
are inclined to use open dumps. In this way,
capital requirements can be reduced by $115,500 -
$142,500, or one-third of total system costs.

(See Figure III-4.)
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Figure III-4
HYPOTHETICAL SOLID WASTE SYSTEM
Case 1
POPULATION 50,000

SOLID WASTE GENERATION 100 Tons/Day

Facilities & Initial 1 Annual 2
Equipment Number Capital Cost Capital Cost
OPTION 1: Simple Sanitary Landfill (No Processing)
CCLLECTION
Trucks 10 $250,000 $50,000
DISPOSAL
+ Landfill (100 acres)

Y Site Development 15,000-30,000 1,500-3,000
! Building 1 8,000~10,000 800-1,000
Scales 1 12,500 1,250
Crawler/Dozer 1 30,000-40,000 3,000-4,000

Scraper (15 cu.yd.) 1 50,000 5,000
TOTAL INVESTMENT $365,500-~392,500
TOTAL ANNUAL COST $61,550-64,250
TOTAL INVESTMENT PER TON DAILY CAPACITY $3,655-3,925
1

Excludes cost of land.

2annual Cost = Capital cost #+ useful life



Pigqure 112-3
HYPOTHETICAL SOLID WASTE AYSNEN

Case }
POPULATION 100,000
SOLID WASTE GENERATION 200 Tons/Day
Pacilities & Initial 1
Equipment Number Capital Cost
OPTION 1: Simple Sanitary lLandfill (Mo Processing)
COLLECTION
Trucks 21 $523,000
DISPOSAL
Landfill (200 acres)
Site Development 20,000-40,000
Building 10,000~15,000
Scales 13,000
Crawler/Dozexr 1 60,000
Loader 1 50,000
Scraper (25 cu.yd.) 1 100,000
TOTAL INVESTMENT $780,000~80S,000
TOTAL ANNUAL COST
$3,900-4,028

TOTAL INVESTMENT PER TOM DAILY CAPACITY

OPTION 2: Shredding/Landfil

COLLECTTON
Trucks 21 ' $325,000
PROCESS ING
Shredder 300,000-400,000
TRANSFER
Tractor-Trailer Sets 2 70,000
DISPOSAL
Site Development 20,000-40,000
Buildang 10,000~15,000
Crawler/Dozer 2 100,000
TOTAL INVESTMENT 81,028,000~1,150,000
TOTAL ANNUAL COST
TOTAL INVESTMENT PER TON DAILY CAPACITY 33,12%~5,750

OPTION 3: Incineration/Lendfill

COLLECTION

Trucks 21 $32%,000
PROCESSING

Incinerator 3,750,000
TRANSFER

Dump Truck 1 15%,000-20,000
DISPOSAL

Site Development 10,000

Crawler/Dozer w .

TOTAL INVESTMENT
TOTAL ANNUAL COST
TOTAL INVESTMENT PER TON DAILY CAPACITY $16,650-16,725%

1Em:lutl.n cost of land.
2Annual Cost = Capital cost + useful life
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$3,330,000-3,345,000

Annual

Capital t:t'.!sl:2

‘108,000

2,000-4,000

1,000-1,%00
1,500
6,000
5,000

10,000

$130,500~131,.00

$105,000

15,000-20,000

14,000

2,000-4,000
1,000-1,500

10,000

8147,000-154,500

$105,000

137,500

3,000-4,000

1,000
2,000,900

$249,500-231,500



Pacilities &
Equipment

QPTION 1: Siaple Sanitary Landfill (o Processing)

COLLECTION
Trucks
IRANSPER

Site Development
Building

Scales

Whesl Loader
Tractor~Trailer Sets

DISPOSAL

Landfill

Qite Development
Building

Scales
Crawler/Doser
Wheel/Loader
Scraper (23 cu.yd.)

TOTAL INVESTMENT
TOTAL ANNUAL COST

TOTA . INVESTMENT PER TON DAILY CAPACITY

COLLECTION
Trucks
PROCESSING
Shredderx
TRANSPFER
Tractor-Trailer Sets
DISPOSAL
site Developnent
Building
Crawler/Doser
TOTAL INVESTMENT

TOTAL ANWUAL COST

TOTAL INVESTMENT PER TON DAILY CAPACITY

COLLECTION
Trucks
PROCESSING
Incineratorx
TRANSPER
Duxp Trucks
DISPOSAL

8ite Development
Crawler/Dozer

TOTAL INVESTMENT
TOTAL ANNUAL COST

TOTAL INVESTMENT PER TON DAILY CAPACITY

lgxcludes cost of land.

Annual Cost = Capital cost & useful life
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Flgure 11~y
RYPOTHETICAL SOLID WASTE SYSTEM

POPULATION

SOLID WASTE GENERATION

Number

© b s g

030004

OPTION 21

6=7

(™1

Case )
350:000
300 Tons/Day
Inicial

capital Costd

$1,300,000

20,000
230,000
15,000

30,000
280,000-315,000

100,000
$2,310,000-2,365,000

94,620-4,730
Shreddi £111
81,300,000
700,000-800,000
310:000'2‘5;000
30,000-50,000
30,000
- 180,000

$4,900-3,210

OPTION 3: Incineration/Landfill

81,300,000
7,200,000

40,000

10,000
30,000-40,000

$17,160-17,180

Annual
Capital Cost?

3,000
15,000
1,500

3,000
$6,000-63,000

3,000-5,000
3,000
3,000
1,500
12,000
12,000

10,000

18,000

$361,000-375,000

260,000

360,000

8,000
L0gi-8000



Pigure 231~7
EYPOTRBTICAL $OLID WASTE SYSTEN

gone 4 -
POPULATION 301, 000
SOLID MASTE GEMEBATION 1,000 Ycnu/Day
Facilities & alclol 1
Equipment Wmber Capienl Coet
OPTION 1: Bisple Sepitary lardfill (Fo Processing)
COLLECTION .
Trucke 104 £2,603.000
TRANSPER
Site Dev, 50,600
Bui:ding ] $¢0,000
Scales ] 30,000
Wheel Loader 3 60,000
Tractor-T-aiier Sets 17=-10 $93,600=-¢30,000
DISPOSAL
Landfill (1,000 acres)
Site Development %0,000-75,000
Building 1 30,600
Scaleo 1 13,000
Crawle./Docer 3 160,000
wheel/Loeader 2 140,000
Scraper (25 cu,yd.) H 200,000
TOTAL 1WWESTMENT $4,65%4,060-4,524,000
TOT\L ANNUAL COST
TOTAL INVESTMERT PER TON DAILY CAPACITY $4,£84-4,514

OPTION 2: Shredding/iandfill

COLLECTION
Trucks 304 62,604,000
PPOCESSING
Shrodder 1,100,600-1,500,000
TAANSFER :
Tractor-Trairle: Sets 13=13 420,000-433,000
DI:L7SAL
Site Devclopmant . 50, 000-79,000
Build.nn 1 . 30,000
Crawlez/Dozer ] 300,060
TOTAL ISVESTMENT u.'sod.aoooo.uo.ooo
TOTAL ANKUBL €OST ’
T~~\! INVESTMENT PER TON DAXILY CAPACITY $4,308~4,964
C2TICR 3: Incineration/landfiil
COLLECTION
Trucks .04 62,604,000
PROCESSING .
Incinerator 15,000,000
Dump Trucks . [ £€0,000
DYSFOSAL
Site Development w1, U0D
Crawler/Dszec 2 60,0.5-00,000

TOTAL INVESTMENT
TOTAL ANNUAL COST
TOTAL INVESTMEND PER TUi! CAZLY CAPACISY

l.xcthrq enqt of land.
‘A1t wui CoBt = Canital cosu § useful Life

817,704, GOu=17,704,0C0

017,7C3=17 704

~-33=

Annual
Capital Coast¢

5,000
50,000
3,000

6,000
119,000~126,000

5,000-7, 00
3,000
1,500

18,000
14,000

20,000

$765,300-778,800

$520,800
55,000~-73,000
084,000-91,000

3,000-7,509
3,000

30,000

$697,800-727,300

$520,600
750,000
iG,000

2,000

$1,494,000+-2,2uw,000



System Trends

In the past seven or eight years, public and
legislative concern about the "solid waste problem”
has increased dramatically. As environmental legis-
lation is passed, setting minimum operating standards,
capital and operating costs of many disposal systems
increase significantly. Some installations have be-
come technically or economically infeasible.

For example: the Federal Clean Air Act of
1967 set particulate emission standards which are
being violated by 70% of the municipal refuse incin-
erators in the country. This act also prohibited
the open burning of solid wastes, a common method
of disposal in the country at that time. .

The Federal Water Pollution Control Act of
1970 made it necessary for a majority of munici-
palities to install (or upgrade) quench-water treat-
ment systems in their incinerators, or to close them
down. This bill also focused considerable atten-
tion on the leachate problems that are endemic to
most landfilling operations. The gravity of the
leachate problem is still being evaluated.

Finally, passage of the Solid Waste Disposal
Act of 1965 and its amended version, the Resource
Recovery Act of 1970, encouraged most states to
pass legislation specifically directed at solid
waste operations. Forty-seven states have already
passed solid waste legislation. In a majority of
the states, open dumping is now illegal.
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‘Equipment Investment Patterns

There have been two outstanding results of
this legislation: (1) some 16,000 out of a total
estimated 17,500 municipal }andfill sites have been
categorized as substandard;™ and (2) an estimated
70 percent of some 250 incinerators are operating
in violation of air pollution standards.2 To
meet federal and state standards, many areas have
had to invest substantial sums of money in new
equipment, additional site development, leachate
and methane control devices at landfills, and electro-
static precipitators or wet scrubbers for incinera-
tors. These investments would probably not have
been made had not legislation and public concern
forced compliance with minimum operating standards.

Some areas have chosan to replace existing
facilities with entirely differant systems. An
EPA survey3 indicated that only 193 incinerators
were still operational in May 1972 as compared to
250 irn 1967. That this trend is continuing is
supported by our own research: only 104 refuse
incinerators of over So-ton-ger-day capacity were
operational in February 1973

Solid waste legislation has alsdo been a factor
in determining which types of solid waste disposal
systems are being funded. As the movement toward
stricter standards continues to grown, communities
hawve an incentive to invest in solid waste treat-
ment systems which involve the least amount of

1The American Society of Civil Engineers defines a sanitary
landfill as '"a method of disposing of refuse on land without
creating nuisances or hazards to public health or safety,
utilizing the principles of engineering to confine the
refuse to the smallest practical area, to reduce it to the
smallest practical volume, and to cover it with a layer of
earth at the conclusion of each day's operation, or at such
more frequent intervals as may be necessary.'' (ASCE manuals
of engineering practice no. 39; sanitary landfill. New York,
1959. p.l.)

2These are 1969 figures, from Arthur D. Little, Inc. Systems
study of air pollution from municipal incineration. 3 v. Cam-
bridge, Mass., 1970. 920 p. (Distributed by National Tech-
nical Information Service, Springfield, Va., as PB 192 378,

PB 192 379, and PB 192 380.)

3Achinger, W. C., and R. L. Baker. Environmental assessment

of municipal-scale incinerators. Environmental Protection
Publication SW-111. [Cincinnati}, U.S. Environmental Pro-
tection Agency, 1973. 31 p. [Open-file report, restricted
distribution.]

4Telephone interviews with solid waste management offices
in all fifty states.
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technical risk. incertainty about the :=echnical
feasibility and the cost of sophisticatzd treatment
methods for air anrd water pollution control has
definitely reduced new investment in incinerators.
Since 1967, the number of new municipal ..efuse incin-
erators built annually has declined to 4 per year,

in comparison to 13 per year for the 1945-67 period.1

As a result of Mission 5000, various state pro-
grams, and other public relations efforts, some
3,155 dumps have been closed or converted to sanitary
landfills since 1967.2

To evaluate these investment patterns correctly,
it is important to remember the characteristics of
rural versus urban solid waste systems. Before the
passage of the three federal anti-pollution acts,
most rural areas had no solid waste services at all,
or were operating open dumps. Since that time,
many of these areas have upgraded their operations
and Have invested capital in solid waste, often for
the first time. As mentioned earlier, this capital
has been used almost exclusively for collection
trucks and sanitary landfill equipment.

On the other hand, even though some urban
cities of over 100,000 people have recently replaced
incinerators or composting plants with sanitary
landfills, a considerably larger number are seriously
in need of technologies for effective solid waste
volume~reduction. This need increases as land for
fill sites becomes more expensive, and more diffi-
cult to find or to purchase. Even where landfilling
is now an option in urban areas, refuse must- vfitea’
be transported over long distances. Thi§—can.1n-
crease oparating costs dramatically. With the ex-
ception of areas able to legislate home separation,
most urban cities will eventually require refuse
processing equipment. In fact, many cities are
exploring alternatives of this sort; some have reached
the negotiating stage; and some have already taken action.

1 .

Artﬁu; D. Little, Inc. Systems study of air pollution from
municipal incineration. 3 v. Cambridge, Mass., 1970.

920 p. (Distributed by National Technical Information

Sexrvice, Springfield, Va., as PB 192 378, PB 192 379, and
PB 192 380.)

2 ] L.
Correspondence with Mission 5000, Environmental Protection
Agency, Cincinnati, Ohio.

3 . .

See the following case studies: Braintree, Massachusetts;
Harrisburg, Pennsylvania; Nashville, Tennessee; New
Orleans, Louisiana; New York, New York.
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Processing and/or disposal methods developed
to meet this pressing urban need will have to satisfy
a numoer of criteria. First, they must meet air,
water, and noise pollution standards that have
already been set or that may be set in the foreseeable
future. Systems will have to achieve significant
volume reduction ratios; (e.g., 85-90 percent); they
will have to be environmentally acceptable; and thney
will have to achieve these goals at a cost that can
ve handled by most communities.

At the present time, there are some system com-
ponents in operation that achieve volume reduction
with some degree of efficiency. These include con-
ventional incinerators with or without steam recovery;
refuse balers; composting plants; and refuse shredders.
Two factors have limited the impact of existing
volume-reduction installations, however. First,
the total number of installations now in operation is
extremely small relative to the need. More importantly,
these particular technologies have not satisfied all
federal and state standards. For example, air and
vater pollution is still a serious problem with refuse
incinerators. In addition, the incidence of resource
recovery at existing incinerator installations has
been minimal.

Shredding and baling have the potential of
reducing the volume of solid wastes by a factor of
1.5 and 2 respectively.1 To achieve resource recovery
of substantial volume reduction, shredding would always
need to be followed by additional processing. Baling
makes additional processing impossible because of the
extremely high density of the refuse bales. Composting
plants have been constructed in eighteen cities since
1950. All but two have since been closed for economic
reasons or because of complaints over objectionable
odors.

lThese reduction factors compare the density of shredded
or baled refuse with that of unprocessed refuse in the
landfill. )
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System Directions

There is still an enormous gap between the
solid waste disposal needs of urban communities and
the capabilities of existing systems. In response
to these needs, the federal government, industry
associations, and private companies have launched
research and development programs. The following
is a partial list of ‘the systems currently being
developed, tested, or operated in pilot plants.

. Pyrolysis.

. High-temperature inacineration.

. Mechanical automated separation.
. Bio-oxidation.

. Fluidized bed incineration.

. Combinations of the above.

These new systems share an important charac-
teristic: they all involve expenditure of large
amounts of capital per ton capacity. Figure III-8
indicates the approximate capital requirements
that are likely to be associated with these systems.
One can see from the figures on investment per ton
of daily capacity that the incremental increase over
sanitary landfilling is substantial. (See Figures
III-4 through III-7.)

In many areas, this large incremental increase
in capital investment requirements combined with the
broader national goal of resource conservation
may mean that these systems will have to achieve same
form of resource recovery. Thus revenues from the
sale of these recovered resources can be used to
offset the higher per ton owning and operating costs.
To date, efforts at resource recovery have been
minimal - chiefly limited to steam recovery, magnetic
separation of ferrous metals, and production of
compost.

Another salient characteristic of these systems
is that all are presently classified as "new technology
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systems."” In other words, the technological as well
as the economic risk involved in these methods has not
yet been determined with any degree of certainty.
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Figqure III-8
Capital Costs of Solid Waste Developmental Systems*
Investment per ton
of daily capacity +

Pyrolysis (Monsanto Enviro-Chem) $15,000

High Temperature Incineration
(Melt-2it, American Thermogen) $15,000 - §12,500

Mechanical Automated Separation
(Black Clawson) $15,000

Bio-oxidation
(Fedi ay - Strobel and Rongved) $10,000

Fluidized Bed Incineration
(CPU-400) $10,000-$11,000

* Based exclusively on manufacturers' estimates

+ Exclusive of land and site development costs
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Capital Investment Forecast

In light of the previously mentioned trends towards
more capital intensive solid waste systems, an approxi-
mate projection of the aggregate capital requirements
for the next ten years was made. The projections cover
only processing and disposal equipment.

Because of a lack of existing data on which to
base future expenditures, RPA had to develop its own
case material. The methodology for data collection
included:

. telephone discussions with regional EPA
officials and solid waste directors and/
or planners in all fifty states;

. personal interviews with solid waste

directors and/or planners in thirteen
states:; and,

. examination of reports which surveyed
numbers of existing facilities.

During the discussions with state officials,
each was asked to provide an estimate of municipal
investment in solid waste for the next ten years. 1In
only fifteen states was this information available.
For the remaining states it became necessary to re-
quest certain population information, which when combined
with per capita capital investment figures, could be
translated into solid waste investment requirements.
This calculation was performed by separating state
population into the following four groups:

Group 1 - Population served by an inadequate
landfill.

Group 2 - Population served by an inadequate
capital intensive system.

Group 3 - Population served by an adequate
sanitary landfill.

Group 4 ~ Population served by an adequate
capital intensive systemn.
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Investment requirements could then be calculated
by multiplying each population category by per capita
capital costs developed in Figures III-3 through III-S8.

To project the base level investment into the
future three investment levels were developed:

Level I - Assumes that investment will be
made in accordance with current
state plans for Groups 1 and 2
and no additional investment will
be made for Groups 3 and 4. This
forecast was based on state esti-
mates, landfill and capital in-
tensive system costs from Figures
III-3 to III-8 and state popula-
tion estimates.

Level II -~ Assumes that Group 1l will be
served by a processing and disposal
systems such as incineration
rather than a landfill. The
remaining groups invest as in
Level I. This forecast was ob-
tained by multiplying the
Group 1 population by the pir
capita investment required.

Level III - Assumes that investment will be
identical to Level II except that
Group 3 will be served by pro-
cessing and disposal systems such
as incineration rather than
landfills. This forecast was
obtained by multiplying Group 3
population by the pei capita
investment required.

lpor the purpose of the forecast, the cost of $15,000
per ton of capacity was used increasing over the ten-
year period to $20,000 per ton of capacity. These
figures were based on processing/disposal costs in
Figure III-7, page 33 and Figure III-3, page 28

was used to estimate the ten-year cost trend.

2'.l‘he same approach as footnote 1 except that the $20,000

per ton of capacity cost is used because the investment
is estimated to occur in the later part of the ten-year
period.
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Figure III-9 presents the national investment
required for the ten-year period for each coumbinaticn
of systems investment. Figure 11I-10 presents this
data on & state-by-state basis.

It should be noted that these projections do net
include expected investment in rolling stock, which
at present levels substantially exceeds investment
in processing and disposal equipment. It is estimated
that some 90,000 collection trucks were in service
in 1971 of which abo&t 48,000 performed residential
collection services.t In order to maintain this level
of service, the fleet replacement cost over the ten-
year period was roughly 5 billion dollars.

lBased on data supplied by the Environmental Protection
Agency, Office of Solid Waste Management Programs and
Applied Management Sciences, Silver Spring, Maryland.
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Figure IIX-9

CAPITAL INVESTMENT FORECAST FOR
PROCESSING AND DISPOSAL EQUIPMENT
1973-1983 .
NATIONAL SUMMARY

Investment Level 1973-1983 Expenditure
Level I: (+0007
Group 1 257,960
Group 2 714,500
Group 3 0
Group 4 0
Total Level I 972,460
Level II:
Group 1 2,745,050
Group 2 714,500
Group 3 0
Group 4 0
Total Level IX 3,459,550
Level III:
Group 1 2,745,050
Group 2 714,500
Group 3 3,729,400
Group 4 0
Total Level III 7,188,950
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Iowa !
- .
Group % 2,500 5,070 87,500 87,500 v
3 1 - , - 12,000 b
¢ e —_— = = i
i
Total 2,.00 5,000 87,500 99,500 S
Kansas . .’
Group % 2,000 5,000 70,000 70,000 :
3 250 - - 10,000
4 - - - - "
— — ]
Total 2,250 5,000 70,00¢ 80,000 i
1
Rentucky
. Group 1 1,800 9,000 63,000 63,000
3 1,140 - - 45,670 |
4 260 - - - I
Total 3,200 9,000 63,000 108,600
Louisianna '
Group 1 2,300 3,200 80,500 80,500 :
2 600 20,000 20,000 20,000
3 470 - - 18,800 i
4 280 - - - g
i
Total 3,650 23,200 100,500 119,300 \
i
Hlilﬁ ||
Group 1 1,000 2,500 35,000 35,000 '
2 - - - -
3 - - - -
4 - - - = '.
4
Total 1,000 2,500 35,000 35,000 .
Maryland '_
Group 1 2,000 17,000 70,000 70,000 ﬂ
2 - - - - X
3 1,460 - - 58,400 .
4 440 - - - d
Total 3,900 17,000 70,000 128,400 ;;
Massachusatts 1
]
Group 1 - - - - i
2 2,000 60,000 60,000 60,000 !
3 1,100 - - 124,000 :
4 600 - - - .
Total 5,700 60,000 60,000 184,000 *;
Michigan [
Group 1 '
P 1 3,000 9,000 105,800 105,000
3 - -
s 5'338 - - 224,800
e —_— - |
Total 8,900 9,000 105,000 329,800
- - . 4.|
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Population Investment Level ($000) u
(000) I . 3 I11 j
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Group ! 32 10,000 11,550 11,550 '
Y3 - - - - ]
k] 670 - - 26,3800 ]
4 —— — = - ‘
Total Wh 1¢,000 1..530 38.350 !
New_ York :
Group 1 3,000 5,000 105,000 105,000
2 5,000 245,000 245,000 245,000
3 6,990 - - 278,000
4 3,300 - - -
Total 18,250 250,000 350,000 628,000
North Carolina
Group 1 2,500 5,000 ‘87,500 87,500
2 - - - -
3 2,600 - - ' 104,000
Il - - - -
Total 5,100 5,000 87,500 191,500
North Dakota
Group 1 300 2,300 10,500 10,500
2 - - - -
3 300 - - 12,000
4 -— - = —_—
Total 600 2,300 10,500 22,500
Ohio
Group 1 1,000 4,000 35,000 35,000
, @ 1,000 §,000 6,000 6,000
3 7,890 - - 315,600
4 760 - - -
Total 10,650 10,000 41,000 356,600
Ok lahoma
Group 1 1,000 2,500 35,000 35,000
2 - - - -
3 1,550 - - 62,000
4 - - - -
Total 2,550 2,500 35,000 97,000
Oregon
Group 1 400 2,000 14,000 14,000
2 - - - -
3 1,700 - - 68,000
‘ - - - -
Total 2,100 2,000 14,000 82,000
Pennsylvania
Group 2 9,000 20,000 315,000 315,000
3 2,020 - - "
3 *280 - N 80,800
Total 11,890 20,000 315,000 395,800
e v~y L7 -~ ~eam s c——————— —cl __L______ — l
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Figure III-10 (Continued)

ovastent teve) G000 |

Population ‘ Investment Level ($00
(000) I 11 111 u
Rhode Island
’I Group ; 950 1,000 33,250 33,250
| : = = - _—
; Total 950 1,000 33,250 33,250
South Carolina il
© Group 1 650 2,300 22,750 22,750
E 1,9;0 - - 7a.;oo
Total 2,600 2,300 22,750 100,750
South Dakota
Group 1 600 1,500 21,000 21,000
3 50 - - 2,000
4 _ — —_— =
Total 650 1,500 21,000 23,000
Tennessee
Group 1 2,000 3,800 70,000 70,900
:24 1,306 - - 75,500
4 —_— —_— = —_—
Total 3,900 3,800 70,000 146,000
Texas
Group 1 6,000 15,000 210,000 210,000
§ 5,535 - - 201,400
‘4 165 —_— —_— —_—
" Total 11,200 15,000 210,000 411,400
Utah
I Group 1 1,000 7,500 35,000 35,000
. 3 25 - - 1,000
4 25 - - -
Total 1,050 7,500 35,000 36,000
Vermont .
Group é 400 3,000 3,000 3,000
H I . - :
3 Total 400 3,000 3,000 3,000
, virginia
i Group ; 1,300 4,200 ‘2,200 42,000
3 3300 - - ns,éoo
Total 4,650 4,000 42,000 168,000
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FIGURE III - 11.

Assumptions used t. compute system costs in

Figures III-i, IXI-5, XII-6, III-7.

General
Per capita waste generation rate = 4 1bs. per day
Collection
1. Residential only via 25 cubic yard rear packer
trucks :
2. Twice per week curb side service
3. Cost of truck = $25,000
4. Pick-ups per hour = 85
S. One pick up = one householéd = 3.2 persons
(1970 Census)
6. One 8 hour shift per day: 6 hours for pick-ups,
2 hours for transportation and unloading of
refuse
Tranafer
l. Open top - non-compacting trailers
2. Cost of tractor-trailer set = $40,000
3. Capacity of trailer = 75 cubic yards
4. Average distance from refuse pick-up point to
transfer station = 5 miles
5. Average distance from transfer station to land-
fill site = 15 miles
6. One tractor-trailer set for every 6 collection
trucks
7. One station for every incremental 500 tons per
day of refuse
8. Transfer used when average collection cruck haul

distance exceeds 10 miles (Cases assume this
would not be true in communities of less than
250,000)
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FIGURE III-1l1l (Continued)

Landfill

1. One scalehouse/office per site

2. Site development costs include clearning, fence
construction, soil sampling, preparation of
drainage ditches, and minimal road surfacing

Incineration

1. One dump truck per 250 tons of incoming refuse
to haul resulting residue

2. Site development costs include fence construction,
and minimal clearing to obtain access to
dump area

3. All transfer and weighing performed at incinera-
tor facility

Shredding

l. Open top trailers used to haul shredded recfuse

2. No daily earth cover required - reduced lanuiili
equipment requirement

3. All transfer and weighing performed at shredding
facility
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Iv. FINANCIAL MECHANISMS/TRADITIONAL
ALTERNATIVES

Descriptive Analysis

Municipal capital financing of solid waste
processing and disposal systems has traditionally
taken place in the context of overall community
planning and financing. Interviews with investment
advisors, municipal legal advisors and community
financial officers reveal that a municipality's
solid waste system is only one of the many programs
competing for operating and capital funds. Thus,
any dcscription and evaluation of financing alter-
natives must be presented as part of a larger pic-
ture.

This is not to say that solid waste systems
are never independently financed. However, even in
those cases when a separate bond issue is used for
processing or disposal facilities, it is usually
developed and authorized within the normal frame-
work for municipal decision-making.

Municipalities commonly use three basic
methods to obtain financing for capital facilities
and equipment. The first is: borrowing funds to
pay for construction or to purchase equipment. The
economic justification for borrowing money to
finance capital improvements is simply this: if a
facility will provide a service now and into the
future, it should be paid for by those people who
will receive the benefits. In other words, the
project may be viewed as a community investment.
Ideally, the flow of receipts from the service
should match the payments for the investment. Bor-
rowing, and establishing a pay-back period roughly
equivalent to the life of the facility, allows the
community to accomplish this objective.

The second method for obtaining capital equip-

ment involves the use of current revenues. This
technique, of course, raises serious questions of
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equity, since future citizens of a community will
receive benefits at no cost. However, a community
may feel that the cost of borrowing capital, and
the problems of matching the repayment of funds
with the provision of service make borrowing an
unattractive alternative. In that case, if the
community expects approximately uniform expendi-
tures each year that the system is in operation,
the pay-as-you-go method may seem attractive.
Needless to say, this rationale breaks down if a
disproportionately large amount of capital funds
is required some years.

Finally, the third alternative is to allow
someone else to fund the capital project and to
levy charges for service. This approach relieves
the municipality of raising capital, and presumably
provides the most long-run flexibility. Of course,
then the problem becomes one of finding someone
else co provide the desired level of service at an
attractive price. For very capital-intensive pro-
jects, this may take a rather long time especially
if the technology is uncertain. Financing is often
a problem if the proposed contractor/operator is
either small or unwilling to pledge full corporate
credit to the project.
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Municipal Borrowing

A wide range of borrowing methods exists for
those communities that choose this alternative,
ranging from relatively short-term bank notes to
30-year municipal bonds. Each of these mechanisms
can be modified to fit special characteristics of
the project or the borrower. For example, loans
can be secured for equipment if it is relatively
mobile and can be resold should repayment problems
arise. Or, a community can borrow a substantial
amount of capital from a bank for a short period,
in anticipation of a future bond issue. The four
major categories of municipal borrowing that will
be discussed in this section are: medium-term bank
loans, general obligation bonds, municipal revenue
bonds and leasing. The choice of one particular
mechanism will depend on a variety of factors. 1In
making a decision, a municipality will often rely
on the advice of outside financial experts.

Financial Institutions

Before discussing the specific characteristics
of each financing mechanism, it is useful to out-
line the role of those parties outside the munici-
pal government who may become involved in the capi-
tal formation process. The exact role played by
each party is a direct function of the type of
borrowing method that is to be employed.

Financial Consultants

Frequently, an outside financial consultant
will assist the municipality in choosing a particu-
lar financing mechanism or the specific variations
most suited to the circumstances. This task may be
performed by independent consultants, cormercial
banks, attorneys, engineers, accounting firms, or
investment banking firms.

Sometimes an outside party is asked to wear
two hats, e.g., (1) financial advisor and (2) under-

writer. when this occurs, it may he difficult to
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provide completely objective analysis since the
underwriter/financial advisor stands to realize greater
fees by recommending certain types of financing
mechanisms. Many regional investment bankers make a
practice of calling on municipal officials within their
localities on a routine basis, in order to become involved
in the financial decision-making process as early as
possible. They hope to persuade the municipality to use

a negotiated underwriting (in those states where this is
legal) with their own firms serving as underwriter.

One example where something less than completely
objective advice was provided involved a large county
planning to finance a new disposal system with a revenu:
bond. Here the investment banker/financial advisor
attempted to dissuade the county from participating in a
state Environmental Bond Bank--which the county estimated
would save them over 1 percent in interest costs. The
firm also urged the county to use a negotiated issue--
even thiough the bond size is to be nearly $7 million and
could be expected to attract a good deal of interest
from underwriters. Fortunately, the county planners seem
knowledgeable enough to evaluate the full range of
options on their own. They are pursuing the bond bank
idea and should this fail, they plan to use competitive
underwriting.

A financial consultant is often hired to help a
municipality to prepare its bond offering, if this
mechanism is chosen. This means gathering all necessary
data, preparing the bond circular, advising on timing
and marketing methods, and recommending bond terms
(e.g., maturity schedules, interest payment dates, call
features and bidding limitations). In a competitive
offering, several underwriters are invited to submit
sealed bids, with the variable being the effective
interest rate. The municipality must in this case do its
own preparatory work or hire a financial consultant.

For a negotiated offering, most of this work is done by

the investment banker. In many small or medium-size
cities, no municipal official has the degree of specialized
financial knowledge required for this task. An outside
financial advisor is then a necessity.

There are many different ways to compensate a
financial consultant, primarily because there are many
different kinds of institutions that offer financial
services. When an independent firm or individual is
hired, the charges will generally be a direct function
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of time spent. If the consultant is to perform a

further role in the offering (such as underwriting, in

the case of an investment banker), it is not unusual

for the municipality to pay no direct fee for the financial
service. In this case, the consulting fee is simply
buried in the other charges, such as the underwriting
commission.l

Investment Banking Firms

The role played by the investment banking firm,

insofar as interaction with a community is concerned,

is rather straightforward. His function is simply as

a financial intermediary who purchases bonds from the
issuing city or other governmental unit and, in turn,
sells them to the ultimate investor. The underwriter
both assumes the market risk of price fluctuations
during this period and fulfills a distribution function.

The investment banking community's contact
with a municipality depends on whether or not the
bond uiderwriting is to be a competitive or a negotiated
bid. If competitive, it is not unusual for an under-
writing syndicate to submit a bid without any direct
contact with the municipality. On the other hand,
when the municipality chooses to negotiate the under-
writing, the investment banker acts as a financial
consultant.

An investment banker charges a fee which is
a percentage of the total bond underwriting. This fee
can vary, of course, but on small or medium-sized
issues, 2 percent of the total issue is a common
rate.

Bond Counsel

Another party to work for the municipality
during the process of bringing a bond to the capital
marketplace is the bond counsel. His main role is
to render an opinion regarding the validity of a
bond offering. This legal opinion is required on
virtually all municipal bond issues. The counsel

This is one reason that it is difficult to compare
rates on negotiated and competitive offerings.
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must determine whether the bond issue is in compliance
with all constitutional, statutory and charter
provisions applicable to the municipality issuing

the bond. The fee charged by the bond counsel, like
that of a financial consultant, is a function of

his time and Ehe size and complexity of the
underwriting.

General Obligation Municipal Bonds

General obligation municipal bonds are long-
term obligations secured by the "full faith and
credit" of a political jurisdiction. The fulls
faith-and-credit pledge is based on the general
revenue of the issuer, whose resources may include
property taxes, sales taxes, income taxes, unincor-
porated business taxes, personal property taxes,
taxes on gross receipts of designated businesses,

1 1t is somewhat misleading to present a formula
that can be used to estimate a bond counsel's
fee in a particular situation. In many communi-
ties, a legal firm will be on retainer to the
city and the yearly fee will cover at least some
of the service charges for a particular bond issue.
With this caveat in mind, a "typical"” fee for a
medium-sized revenue bond issue ($10 million to
$20 million) might be between .3 percent and .4
percent of the gross amount of the issue. Thus,
charges for a $10 million issue would be between
$30,000 and $40,000. For bonds smaller than
$10 million, the percentage would probably be
somewhat higher and, conversely, somewhat
smaller for issués above $20 million. Feec for
general obligation bonds are usually somewvhat less
than for a revenue bond of comparable size.



license fees and other charges, grants-in-aid from
the federal government, and tax-sharing distribu-
tions from the state. Interest paid on general
obligation bonds is non-taxable (both state and
federal). .

Uses in Solid Waste

A general obligation bond is used out of neces-
sity when a project does not generate revenue. It
is also used when a project's capital requirements
are relatively modest and hence would not justify
a revenue bond issue. The most important reason for
using a general obligation bond, however, is that
it is less expensive than any other method of
raising long-term capital. The interest rate on a
general obligation bond is the lowest a municipality
will be able to negotiate, in the absence of an
interest subsidy program.

The reason for this is that a potential bond
purchaser does not have to concern himself with
the projects to be financed with the bond issue.
The "risk" associated with the bond is basically
equivalent to the risk of the municipality as an
entity going bankrupt. Even should this unlikely
event occur, there is some precedence for the
state providing temporary assistance, to eliminate
or reduce bondholders' losses.

Primarily because of the favorable cost situa-
tion, then, a municipality frequently investigates
no other financing options for the bulk of its capi-
tal projects. There are, in fact, several other
valid reasons for using general obligation bonds.
For example, the municipality can lump several
smaller projects into one bond issue. Most general
obligation bond issues are an amalgamation of many
projects, because of the economies that exist in
the capital formation process. Part of the trans-
action costs are stable no matter how large the issue,
or they may vary less than proportionatel: as the
size increases. Also, a larger issue will probably
enjoy more favorable reception in the capital
markets, since more syndicates may be interested
in bidding. There is some evidence that
the effective interest rate is inversely
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related to the number of bids. Larger initial
issues can also be marketed more widely, to reach
those institutional purchasers who prefer to take
only substantial dollar amounts.

Capital for a solid waste disposal system,
when raised in a general obligation bond issue, is
almost always raised in conjunction with other pro-
jects. This has been the case for general obliga-
tion bonds in every city visited to date. Even
in Braintree, Massachusetts, where a general obli-
gation bond was used to finance a $2.8 million
incinerator, an additional $400,000 was raised for
sewer projects, and $285,000 for golf course improve-
ments--a total bond issue of $3,435,000.

It is not inconceivable, that a municipality
embarking on a project requiring very large amounts
of capital (e.g., an incinerator) would use a
general obligation bond for only one purpose. This
would be a rarity, however. For one thing, incinera-
tion is not a commonly used system. Landfill, on
the other hand, réquires relatively small amounts
of capital in relation to a community's overall
needs. It is natural, then, to raise the money in
conjunction with other projects.

This is a very important pcint. In discussions
with investment bankers, bond counsel and city fi-
nance officers, we learned that the inclusion of a
solid waste system's capital requirements in a
general obligation bond issue will have absolutely
no effect on the issue. Both the investment bankers
and the bond buyers are only interested in the
community's general financial standing, and not in
the specific use of the funds to be raised. Further-
more, the intended use of the funds is not even
mentioned--or perhaps only alluded to. For example,
the circular for the Knoxville, Tennessee bond
issue of $9.8 million indicated that $5.8 million
(of which $1.4 million was for solid waste) was for
"public improvements"--no further breakdown s.as pro-
vided. Even the Braintree, Massachusetts, ponds
mentioned earlier contained no project description
whatsoever. Only the single phrase, "$2,750,000
Incinerator Bonds" appeared in the circular. The
DeKalb County, Georgia, $15.2 million bond issue,
of which $6 million was for solid waste, was
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identified to prospective investors simply as
"various-purpose general obligation bond issue".

Characteristics and Legal Issues

A "typical" general obligation bond will
usually will be a serial bond issue: that is, the
principal will be repaid periodically over the life
of the issue. The longest-period of maturity is
usually thirty years. A "call" provision allows
the municipality to repay the principal early,
should market interest rates change to the point
where a refinancing will save on interest charges.
If this path is followed, the municipality is
usually required to make a penalty payment to the
bondholders.

Individual state legislative bodies and con-
stitutions have spelled out the terms and conditions
that a municipality may offer on general obligation
bonds. Many states, for example, have limitations
on the total amount of general obligation debt a
single taxing district is allowed to issue. This
limitation is frequently based on a percentage of
the total assessed property values in the district.
In Massachusetts, for instance, the limit is
5 percent. Occasionally, the limit is a function
of the general tax revenue being raised by the com-
munity. In any case, it appears that these limita-
tions have little impact on a municipality's ability
to issue debt, since several methods for avaiding
the restrictions are available.

For example, a municipality can bypass a
restriction based on the taxing district's total
assessed property value by adjusting the assessed
values upward, since property is seldom assessed at
a 100 percent valuation. A more complicated
method is frequently used when large capital pro-
jects are to be financed: a revenue bond is issued
with some form of long-term contract that e<fectively
endows it with the risk attributes of a general
obligation bond. (Debt ceilings seldom exist for
revenue bond financing.) This tactic will be dis-
cussed at length in the section on revenue bond
financing. The muni¢ipality may decide to seek
approval from the state legislature to exceed the
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debt limit for a specific project. Malden, Massa-
chusetts was successful in this regard when it pro-
posed to construct an incinerator large enough to
service surrounding towns.

A more important issue for a municipality is
whether or not voter approval is required before a
general obligation bond can be issued. 1In those
states where certain types of bond issues require
voter approval, the process of raising capital
becomes more cumbersome, and methods for skirting
the restrictions are often developed.l

Since solid waste systems are seldom financed
by themselves in a general obligation bond issue,
we did not find any case of a defeated bond issue
for a solid waste system. While the failure of
voters to approve municipal bond financing has
received publicity recently, most defeated issues
involve controversial financing requests, such as
school construction or airport runway extensions.

The actual percentage of general obligation
bonds receiving voter approval in the United States
varies significantly from year to year. (The over-
all percentage depends to a large extent on results
in large eastern states.) The record of the last
three years is striking. In 1970, 60 percent of the
total dollar amount of issues up for a vote was ac-
cepted. 1In 1971, over 65 percent of the total dollar
amount was defeated. In 1972, 64 percent was
accepted.2 Included in this total approved in 1972
was Dade County, Florida's general obligation bond
issue in the amount of $50 million, to be used for
funding a county-wide solid waste system.

1 .
As in the case of a debt ceiling on general obligation

bonds, revenue bonds with long-term contracts are often
used to evade the necessity of frequent voter approval.
Some states have several "classes" of bonds, some requiring
voter approval and others only city council approval.

2 ‘s
Securities Industry Association. Unpublished data.
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Frequency of Bond Issues

The necessity of obtaining voter approval is
also an important determinant in a municipality's
decision on the frequency and size of general ob-
ligation bond issues. In those states where voter
approval is required, very large, infrequent bond
issues are the rule. The reason for this tactic is
to minimize the number of publicity campaigns that
the city need undertake to raise capital. It is pro-
bably also true that most voters cannot really eval-
uate the large dollar amounts and the individual cap-
ital projects involved in a typical financing. Thus,
the feeling in municipalities seems to be: "As long
as we are asking, we might as well ask for a lot."
Any effect this type of situation has on solid waste
expenditures is indirect. That is, insofar as all
capital intensive projects in a municipality are
affected, the solid waste processing and disposal
systcm will be affected also.

Where voter approval is not required, it is not
unusual for medium and large size communities (popu-
lation over 150,000) to go to the bond market quite
frequently. A community groups capital projects into
combined issues and tries to time the issuing date to
coincide with favorable market conditions. For ex-
ample, finance officers in the cities of Memphis and
Knoxville, Tennessee, told us that general obligation
bonds are usually issued twice yearly =-- with no attempt
made in the bond circular to identify projects for:
which the funds will be spent.

Obviously, a municipality has a tremendous amount
of flexibility in this type of situation. However, the
ease of raising capital; once it becomes a "habit",
may induce community officials to authorize projects
without relying on in-depth analysis.

Observations

The user of a general obligation municipal bond
is the simplest and most flexible way for a community
to raise long-term capital. The amount of funds that
can be obtained with this mechanism is only limited
by the ability of the municipality to raise general
revenues. Only the amount of transaction costs esta-
blishes an effective minimum of about $500,000. Even
at this low end, a knowledgeable financial adviser or

-64-



bond counsel can minimize transaction costs by arrang-
ing a private bond placement with a bank.

It is important to emphasize here that the projects
for which the funds raised from the issue are to be used
do not affect the ability to raise capital with a general
obligation bond. Thus, capital for a solid waste system
can be obtained as easily as for any other municipal
purpose if general obligation bonds are issued. Investors
are concerned with the ability of the community to repay
its obligations and not with the specific details of any
one capital project.

Two issues remain. First, if for some reason a
municipality cannot use a general obligation bond, wha“
options for raising capital remain? And, second, sinre
the ability to obtain capital does not mean that cap-
ital will be allocated to those projects that are "most
needed"”, what mechanisms exist for stimulating muni-
cipal‘ties to commit capital to certain projects --
and, specifically, solid waste systems? Both of these
igsues will be examined later in this section.

Municipal Revenue Bonds

Municipal revenue bonds, like general obligation
bonds are long-term obligations issued directly by muni-
cipalities, authorities, or other quasi-public agencies.
Unlike general obligation bonds, they do not contain a
"full-faith-and-credit" clause which pledges the issuer's
general tax revenue to guarantee the schedule of interest
and principal payments. Rather, they pledge the net
revenue generated by the project to guarantee payment of
the funds obtained in the issue., Whether or not this
difference is truly significant depends very much on
the projected level and stability of the project's
source of revenue in relation to expenses. It is im-
portant to note that the circular required for a muni-
cipal revenue bond must describe and analyze the project
in detail. This is not true, of course, for a general
obligation bond.

Before examining the potential sources of revenue
available to a municipal project, and the concomitant
effect on project risk and bond risk, it is useful to
discuss the other factors that differentiate a revenue
bond from a general obligation bond.
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Use of Revenue Bonds

Perhaps the most interesting difference is the
singularity of purpose associated with a revenue bond.
Earlier, it was emphasized that most general obligation
bonds are used to raise capital funds for several
project simultaneously. This would never be the case in
a revenue bond issue. In addition, it would be unusual
to find a revenue bond used to finance anything other
than a "significant" project (in terms of dollar amount).
The ten instances of revenue bond financing encountered
in this study were devoted specifically to solid waste
projects and had an average size of $5.9 million.

As a result of the size and selective nature of
revenue bhonds, they are issued only irregularly. The
mechanism is used only (1) when a major project, re-
quiring long-term capital, is to be managed by an in-
dependent authority or a distinct city agency; and (2)
when the service provided will generate enough revenue
to operate and maintain the facility and retire the bonds.

The legal power enabling a municipal government to
issue revenue bonds must come directly from the state.
In many jurisdictions, the use of revenue bonds results
from the legal restrictions placed on general obliga-
tion bond financing. ©Usually these restrictions involve
a ceiling on the municipality's outstanding general
obligation debt. The ceiling is based on a percentage
of assessed property value. Normally, this limit does
not apply to revenue bonds.

When a municipality is nearing its "ceiling" on
general obligation bond debt, it may turn to a revenue
bond as a means of circumventing and restriction. This
rationale is even occasionally used by communities that
are nowhere near their general obligation debt ceilings.
They wish to retain their flexibility for future general
obligation debt.

Revenue bonds are also used in many communities
as a result of tradition rather than for any "practical"
reason. This seems to be the case, for example, in many
Pennsylvania communities. Barrisburg has a number of
authorities that have been financed through revenue bonds.
When a project is large enough to justify a revenue bond,
and when it will provide a revenue-generating service,
this financing mechanism is usually chosen. The reason
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given may be the limitation on general obligation
debt, but the real reason is often to separate
general tax revenues from project revenues. The
municipal agency operating the project is often able
to increase total municipal revenues by instituting

a direct "service charge" for the new facility, with-
out an offsetting decrease in municipal taxes. Ap-
parently a new charge is less harmful politically
because it gets less puhlicity than a raise in general
taxes (which at the local level are virtually synon-
omous with property taxes).

Finally, revenue bonds can be used by institutions
unable to use general obligation bonds because they 4.
not have the requisite taxing power. 1In the area of
solid waste, the organizations without taxing power
are regional authorities and non-profit public corp-
orations. These institutions were discussed in the
prev:ous chapter. It is enough to say here that since
they provide essential community services, the com-
munity or communities sponsoring them will make every
attempt to reduce the risk of project default and thus
of bond default. Thi$ reduction in risk will trans-
late into a reduction in interest charges, or cost of
capital.

Procedures

For the most part, the institutions and proced-
ures associated with a revenue bond issue are essenti-
ally the same as those reguired for general obligation
financing. An investment banker and a bond counsel are
always needed. If the bond is to be negotiated, the
investment banker will handle all procedural require-
ments. Otherwise, the municipality will require either
in-house expertise or the services of a financial con-
sultant. The typical revenue bond is more likely to be
negotiated (rather than thrown open for a competitive
underwriting), since the added complexity of assessing
the revenue and cost stream will reduce the potential
number of bidders. Competition will also ir~crease the
time required between final clearance anc ‘ssue date.l

lThe question of whether interest rates are higher or lower

on a negotiated issue is not easily answered. Much depends
on the investment banker chosen to negotiate the rate.

On balance, for medium-sized or small issues (less than

$20 million), negotiating the rate with a large investment

banking firm is unlikely to result in higher interest ra‘tes
for the bond issue.
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Revenue and Risk

Finally, the primary difference between a
general obligation bond and a revenue bond is in
the way that revenue is generated to meet the schedule
of interest charges and debt repayment. 1In ordeI
to meet the schedule, the project's net revenues
must be greater than, or equal to, the payment
schedule.

The greater the probability that net revenues
will exceed scheduled charges, the lower the risk
of bond default. The risk of bond default has a
direct effect on the bond rating and interest
charges. For this reason, a municipality attempts
to prepare a financial framework for its project
that will maximize the probability that revenues
will exceed all expenses, including repayment charges.

A typical revenue bond circular will contain
a great deal of information about operating costs
and estimated revenues. Usually, the municipality
will hire an outside consultant to confirm its
own estimates. It often takes many months to pre-
pare an acceptable circular. This is one important
factor that lengthens the time required to complete
a revenue bond issue.

Many municipalities which use revenue bonds
are able to maximize the probability of the project
achieving a satisfactory net revenue by signing a
contract or lease with the managing organization
that guarantees the bond payment. This vpractice
is especially prevalent when a city is committed to
providing the service.

There are several legal methods for designing
a revenue bond so that it has the risk attributes
of a general obligation bond. One of the simplest
was used by Harrisburg, Pennsylvania in funding an
incinerator project. Here, the city government
created a "paper" solid waste authority whouse only
function was to hold legal title to the incinerator
and to be directly responsible for the bonds. The

1 Net revenue in this context means gross revenue

less operating and maintenance expenses.
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city then signed a non-cancellable contract with

the authority that stipulated payments to the authority
in the exact amount of the bond payment schadule.

The city operates and maintains the incinerator,

and it must pay the authority (and hence the bond
holders), whether or not the incinerator is ever used.

Discussions with both the bond counsel who
rendered the opinion and the investment advisor
who handled tne underwriting revealed that the
capital markets thought of the Harrisburg Incinerator
Revenue Bond as a Harrisburg General Obligation Bond.
Further confirmation of this was provided by the
bond rating agencies. They rated the revenue bond
in the same category as the city's general obliga-
tion issues. The investment banker also indicated
that the negotiated interest rate would not have
been any different had the bond been a general
obligation issue.

Observations

The fact that a muncipality can design a
revenue bond that has the risk attributes of a
general obligation bond is an extremely important
comment on the methods actually used in raising
capital. For, in fact, the ten "revenue" bonds
examingg for this study all had risk characteristics
closer to those of a general obligation issue than
a true revenue bond. If a municipality is willing
to use this approach, it is obvious that an effective
alternative to the general obligation bond will
often be available if general obligation financing
is impossible or impractical.

Other options also exist. Four will be dis-
cussed in the following sections. Recall, however,
that no financing mechanism by itself will ensure
that capital is allocated to specific projects.
This requires the establishment of direct in-
centives by the institution desiring change.

1 In fact, as of this writing, the city has made

several payments to the authority. The incinerator
is still in the shakedown stages and has not yet
burned any significant amount of refuse.
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Bank Loans

The third category of municipal borrowing is the
bank loan or note. This mechanism can usually be put
to work much more quickly than either form of bond.
However, in general, it can only be used for relatively
modest amounts of capital and, except in rare instances,
is of relatively short duration -- e.g., less than five
years.

Most municipalities use bank loans mainly to stab-
ilize cash flow. For example, the municipality may
have a line of credit which it draws upon periodically
in anticipation of tax receipts.

Occasionally, large cities use bank notes in enti-
cipation of a bond issue. Sometimes the notes -- which
can be relatively substantial if arranged with a large
bank -~ are "rolled over" as they expire. In this sense
they provide a medium-term source of capital funds.

The use of bank notes has generally been limited
to financing collection vehicles in small municipalities
(less than 100,000 people). In this use, the loan is
quite similar to a conventional automobile loan: it is
paid back in equal installments over two or three years
and the bank retains title to the equipment as collateral.

Bank loans are used occasionally to finance other
types of equipment for solid waste systems in a small
community, e.g., processing equipment to be used prior
to landfill. These loans may be arranged by the equip-
ment supplier, who is likely to have bank .connections
in a major city. An example of this occurred in Great
Falls, Montana. The city was buying a shredding system
from the Heil Manufacturing Company at an installed cost
of $700,000. Rather than try to arrange a bond finan-
cing for this relatively small amount of money, Great
Falls included a stipulation in its project specificat-
tions that each bidder be able to supply financing for
five years. Heil simply arranged for its Chicago bank
to provide Great Falls with the loan. Since interest on
a bank loan to a municipality is tax-free to the bank,
the city was charged an interest rate which compared
favorably with the rate it might have been charged on
a general obligation bond. This underscores the common
features that different borrowing methods share.
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Leasing

There is one borrowing mechanism that does not
involve the immediate cash outlay required for an out-
right purchase: a lease agreement.

Under the lease agreement, the leasing company
(the lessor) purchases and holds title to the equipment
during the lease term, and the lessee pays rentals for
the use of the equipment over a specified term. Lease
terus rarely exceed five years.

In solid waste, lease agreements have usually been
arranged by local equipment representatives who place
the financing with either a bank or leasing company.
Normally, interest rates on lease agreements average
between 12 and 18 percent of the capital cost, with

10 percent of total cost required at the end
of the term if the equipment is to be purchased.

The use of leasing for financing solid waste equip-
ment has been extremely limited because of the high
interest rates compared to other municipal sources of
capital. This alternative is used only for interim
fina&cing that requires relatively small capital out-
lay.

We only encountered one case of municipal leasing
of solid waste disposal equipment in our field studies.
In Memphis, Tennessee, certain pieces of landfill equip-
ment were leased for a period of two months. At the
end of the two months, a new appropriations budget was
approved and the city was able to purchase the equip-
ment.

The use of leasing by private solid waste com-
panies on the other hand, is quite prevalent. Small
private collection companies that are trying to expand
their businesses may find themselves in a cash-flow
bind. They use this source of firancing extensively.
However, even in these cases, leasing is still only
considered when less expensive sources of private capital
are not available.

Since lease-rental payments are not tax deductible for
the lessor as bank loan interest payments are, leasing
companies do not offer a reduced rate to municipalities.
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Current Revenue Capital Financing

Historically, the most common method for obtain-
ing capital equipment for use in a solid waste system
has been the "pay-as-you-go" technique. This has been
especially true in medium and small sized communities
and even today is the most common approach to acquiring
equipment.

As discussed previously, collection vehicles are
relatively short-lived and are usually replaced on a
scheduled basis (except when an entire system is to be
replaced at one time). For example, a community might
purchase enough new vehicles each year to replace one-
fifth of its fleet. Money for this purpose will be
budgeted from the city's general revenue receipts.
Whether the collection equipment will appear in a cap-
ital or an operating budget will depend on the communi -
ty's accounting system.

Processing and disposal equipment is often paid
for out of current revenue for a somewhat different
reason. In many areas; very little money has ever
been spent for disposal equipment. Those communities
with open dumps, or even marginal "sanitary" landfill
operations often uge little more than a bulldozer at
the disposal site. Needless to say, very few of these
communities have transfer stations or other capital
intensive processing equipment. Their capital expendi-
tures for equipment can easily be financed out of current
revenue.

Even some medium-sized municipalities use the "pay-
as-you-go" mechanism to finance their solid waste systems.
San Diego County, California, with over 700,000 people
(excluding the city of San Diego), finances all solid
waste expenditures from general revenues. The county
is committed to landfill as the primary means of disposal.
It requisite capital expenditures are not large in re-
lation to the overall budget and are spread out over time.

It is interesting to note that, of the twelve "pay-
as-you-go" municipalities studied, several (including
Ventura County, California) were planning to use funds
from federal revenue-sharing programs to finance solid
waste expenditures.

1as noted previously, it is estimated that over 70 percent
of municipal disposal sites do not qualify as "sanitary
landfills"”.
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Observations

Municipalities that have been able to take care
of solid waste disposal through the use of a sanitary
landfill will be able to maintain the system efficiently
by financing out of current revenues. Equipment re-
placement is not likely to be a major expense and can
be taken care of on a periodic basis. Land can be
leased or purchased as an investment.

On the other hand, municipalities requiring either
an extensive upgrading of their present systems within
a short period of time, or a capital intensive, e.g.,
incineration, solution to solid waste problems, will
have to raise capital either by borrowing or by contr: rting
with a private firm.
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Private Financing of Municipal Solid Waste Systems

The third alternative for a community seeking
to obtain capital equipment for use in a solid
waste system is to contract with a private firm
to raise the capital, purchase the equipment, and
operate the system. This approach relieves the
municipality entirely of having to devote capital
funds to solid waste treatment, and presumably
provides the most long-run flexibility, since a
commitment to a specific system exists only for
the length of a signed contract.

In this section, only the financial
mechanisms available, and potentially available,
for funding private solid waste firms will be
discussed. There is strong evidence that an
indvrstry growth pattern is emerging that could
lead to a much greater involvement for the private

sector in the provision of solid waste treatment
services.

Traditional Mechanisms

Historically, solid waste management firms
have financed their businesses with one or more
of the three "traditional" corporate financing
mechanisms: (1) internally-generated funds;
(2) debt (loans from banks or other institutions);
and (3) common stock or variations. Before the
emergence of large solid waste management firms,
(e.g., Waste Management, Inc., and Browning-Ferris
Industries), nearly all financing was accomplished
through internally-generated funds and occasional
local bank loans for trucks or other individual
items of equipment. The equity financing for
these firms camc- primarily from the initial cash
investment of the owner(s), with occasional
additions from close friends or members of the
owner's family. Most of these firms were, thus,
"closely-held", small businesses.

The larger solid waste management firms added
a new dimension to the financing picture -- public
equity. 1In addition to using traditional funds
sources, the larger firms turned to the public for
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the relatively large-scale financing they needed
to build their businesses (primarily through
acquisitions of the smaller, closely-held firms).
These are "widely-held" firms, with a broad base
of public ownership holding millions of dollars
worth of common stock. Browning-Ferris Industries,
for example, is traded on the New York Stock
Exchange.

To date, these traditional financing mechanisms
have provided adequate capital for developing the type
of systems that most communities have wanted to
install. Privately-operated disposal has almost
always taken the form of landfill. Even those trans-
fer stations operated by private firms have usually
been simple in design, and have frequently been
installed on community property. All of these
installations have had the common characteristics
of being "low cost", in terms of initial capital
required. This allowed the local firm, and often
even the national firm, to raise the minimum level
of requisite capital with relative ease.

Minneapolis, Minnesota provides an example
of a major private investment in solid waste
facilities. The city's contractor was a newly-
formed firm which was capitalized with private
equity funds and a bank loan. The initial capital
investment of approximately $1 million covered
transfer stations, tractor-trailer units and land-
fill equipment. The private firm posted a $2 million
performance bond with the city.

Existing Mechanisms with Potential Applicability
to Solid waste

The picture for the future, however, is less
clear. Capital intensive solutions to solid waste
problems are becoming more popular, and perhaps
more necessary. Systems such as simple incineration,
incineration with resource recovery, pyrolysis, and
other forms of technically advanced resour.e
recovery options, are being discussed in many areas.
The current EPA grants program, which has funded
several prototype systems, is providing incentives
for more technologically sophisticated systems. New
Orleans, for example, needs to use more sophisticated
systems because the state discourages incineration

~
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and the city's high water table limits the use of
landfill.

If these systems are to be built and owned
by private firms, it is possible that the routine
capital financing mechanisms in use today will not
suffice. Any innovative system involves much
more risk than basic sanitary landfill. But during
our interviews, large solid waste firms indicated
their unwillingness to commit the relatively large
amounts of capital necessary for construction
without some assurance that the systems will work
and that an adequate risk-adjusted rate of return
is projected. They also expressed some doubts
regarding their ability to raise the requisite
capital through their normal channels.

New ventures will undoubtedly have difficulty
with initial financing, not only because of the
amornts of capital required, but also because of
the technology involved in new approaches to solid
waste disposal. So, ownership of capital intensive
solid waste systems by private firms may require more
widespread use of financial mechanisms that can
raise the projected rate of return (or lower the
cost of capital) for a given capital investment.

In addition to the financing problems of more
capital intensive, technologically risky private
systems, there are often legal restrictions imposed
on municipalities by the state that act to deter
private investment. One example, which will be
discussed in more detail in the section on industrial
revenue bonds, concerns restrictions on the
community's ability t6 sign long-term contracts
with a solid waste system operator. This inability
to insure a long-term commitment to the project
increases the private firm's risk, and may render it
impossible for the firm to obtain financing at a
reasonable cost.

In the rest of this section, mechanisms for
increasing the flow and reducing the cost nf capital
funds to private firms in the solid waste field
will be discussed.

Industrial Revenue Bonds

Perhaps the most easily understood new

-76-



mechanism available for assisting a private firm in
financing a solid waste system is the industrial
revenue bond. The basic device is issued by the
municipality for or on behalf of a private
enterprise. It combines important aspects of
municipal and private debt financing.

Industrial revenue bonds are issued by the
municipality that, technically, will own the
facility or equipment to be acquired with the funds.
The private corporation then leases the equipment
from the municipality. The lease payments are just
sufficient to allow the municipality to make
scheduled payments of debt and interest. The
municipality acts as a vehicle throuch which a
corporation can obtain low cost financing. (An
example of the proposed use of an industrial
revenue bond is provided in the Saugus, Massachusetts
case study.) If the payment arrangements between
the corporation and the community are structured
as an "installment sale", the corporation may
claim ownership for tax purposes. This gives the
corporation a tax benefit in the form of accelerated
depreciation and/or the investment tax credit.

To the corporation, the most important feature
of industrial revenue bonds is the tax-free interest
provision, similar to that for municipal general
obligations bonds. The interest rate required on
these bonds may be a little higher than for general
obligation bonds, however, because of an important
difference in the security behind the bonds.

Whereas the general obligation bond is backed by

the "full faith and credit" of the issuing community,
the industrial revenue bond is secured only by the
assets of the corporation. It is not backed by the
"full faith and credit" of the community. The credit
rating of the particular corporation has a direct
bearing on the cost to that corporation of an
industrial revenue bond issue.

Although it is very difficult to generalize
about interest rates, it is likely that the
difference in interest rates for a corporation going
the taxable route, as opposed to the non-taxable
industrial revenue bond route, might range from 1 to
2 percent. Information available from the First
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Boston COrporation_1 indicates that during the
second half of 1971. municipal general obligation
bonds sold at interest rates 2.45 percent lower
than comparably rated corporate bonds. During the
same period, industrial revenue bonds used for
pollution control facilities sold at interest rates
0.66 percent higher than municipal bonds.
Accordingly, during this period, the interest rate
on industural revenue bonds was l1l.79 percent less
than the corporate rate. For a bond issue of several
~million dollars, this could represent a very
sizable savings over the 1l0-to-30-year life of the
bonds. (Over the life of a 20-year, $10 million
issue, the total interest savings, with a 1.79
percent spread, amounts to about $3.6 million.)

The non-taxable interest provisions for
industrial revenue bonds have come under extremely
heavy pressure from the Treasury Department in recent
years, and, in fact, many categories within this
type of financing have been denied tax-free status.
In the environmental area, industrial revenue bonds
are tax-free for air and water pollution facilities
installed by a private corporation, as long as
these facilities do not "result in an increase in
production or capacity, or in a material extension
of the useful life of a manufacturing or production
facility or a part thereof."2

In the solid waste area, the picture is less
clear, primarily because the mechanism has_received
little, if .any, use. Interoretations of 81.103 of
the Internal Revenue Code regarding industrial
revenue bonds indicate that municipal solid waste
disposal facilities qualify for tax-free status, 3
notwithstanding the fact that they operate at a profit.

1The First Boston Corporation. Tax exempt pollution control

financing. Boston, [1972]. 55 p.

2Rules and Regulations pertaining to § 1.103 of the Internal
Revenue Code, July 5, 1972.

3Rules and Regulations pertaining to § 1.103.
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Discussions with officials of the Internal
Revenue Service, and with members of investment bank-
ing firms who have dealt directly with the solid
waste/industrial revenue bond question reveal that
the administrative complexities and too broadly
defined guidelines are responsible for an unduly
protracted IRS review/approval process. Most projects3
must be submitted to the IRS for a ruling before
tax-free stacus is granted; this ruling procedure may
take as long as three to six months.

The IRS is concerned with two restrictions
in its ruling process.l The first is that the solid
waste which is entering the proposed system must
have no significant realizable value at the point
of input. Secondly, if the IRS decides that the
use of tax-free bonds will give a particular company
an unfair competitive advantage in its principal
line of business, it may hand down a negative ruling.
If the profits from the solid waste system are
incidental to the company's principal business, the
project stands a better chance of approval.

The ability of a municipality to issue an
industrial revenue bond is dependent on state
enabling legislation. In a recent survey?, it was
found that, of 37 states which allow industrial
revenue bonds, 36 allow them to be used for pollution
control.

Another aspect of industrial revenue bonds
concerns the need for communities to sign long-term
contracts with corporations, to guaranteec a minimum
supply of solid waste (and a minimum profit).

1Rules and Regulations pertaining to 8 1.103 of the Internal
Revenue Code, July 5, 1972.

2Revenue bonds: a low-cost incentive to clean up. Industrial
Development and Manufacturers Record, 141(6):8-9, Nov./Dec.
1972.

3The municipal board counsel involved must determine that the
issue will qualify for tax-free status. Except in obvious
situations, he does this by asking the IRS for a ruling.
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Security for these bond issues requires that long-
term agreements be completed between the parties.
However, many states do not permit communities to
enter into long-term (e.g., 20 years) service
contracts, so here, too, special legislation is
required.

From the corporation's point of view, the need
to provide security for the financing, in the
form of long-term contracts, is a major stumbling
block. In the Sauqus, Massachusetts case, for
example, the corporation (THESCO) wanted to
negotiate twenty-year solid waste supply contracts
with fifteen to twenty communities in Boston's
North Shore region. Many of these communities
were reluctant to commit themselves to a
relatively high per ton cost for a long period of
time.

Leveraged Leasing

Another potential mechanism through which a
private solid waste firm might, in theory, acquire
capital funds is leveraged leasing. 1In brief,
the method operates by interposing a financial
intermediary from a high tax bracket between the
corporation requiring capital and the source of
capital. The intermediary's main purpose is to
hold legal ownership of the equipment. He is,
therefore, entitled to the tax benefits of owner-
ship, such as the investment tax credit, accelerated
depreciation, and the tax-exempt status of bond
interest. In short, a "tax shelter" is created for
the intermediary because the operating corporation is
not eligible for tax benefits. The intermediary
passes on his tax savings to the corporation in
the form of reduced charges for the equipment
lease.

A typical leveraged-lease structure might
look like this:
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Long-Term Capital
Source

.Supplies 60-80%

Financial
Intermediary

.Owns equipment

Operating
Company

.Obtains equiprent

of capital at Loan .Equity interest= Equip- at capital ccst
market or tax- an 20-40% ment below market
free rates .Gets depreciation rate
expensae for tax .Committed to
purposes long-tern lease
. Debt .Services debt with | _ Lease
Service lease payments ayments
Payments .Return on equity=

tax benefits and
excess of lease
payments over
debt service

The long-term debt is either guaranteed by the
operating corporation, secured by a lien on the

equipment, or both.

The financial intermediary

uses the lease payments as a source of funds for
servicing the long-term debt.

In addition, the excess of lease payments over
debt service provides a cash flow which is used to

reduce the intermediary's equity investment.

This

cash flow, together with the equipment's residual

value at the end of the lease -- it is usually

bought by the corporation -- and the tax benefits,
can provide an attractive rate of return to the
intermediary.

Leveraged leasing has ordinarily been used to
finance individual pieces of capital equipment,
More recently, several deals
involving pollution abatement installations nave

such as airplanes.

been arranged.

equipment has yet been made.

As mentioned earlier, no attempt
to use this mechanism for financing solid waste

However,

it does

have potential in this area, especially if all or

a portion of the long-term capital were to be
raised through a tax-exempt industrial revenue bond,
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issued by the municipality where the equipment is to
be installed.

Recently, Boston, Massachusetts requested a
number of private firms to submit proposals for a
new solid waste disposal system. In the request,
leveraged leasing was discussed in the
"financing” section of its "background data":

Should the Corporation be unable to avail
itself of the full utilization of the
depreciation and investment tax credit, it
may be possible, subject to State Law and tle
IRS rulings, to pass these benefits to a
third party ... and substantially reduce the
overall interest cost. This concept is
generally referred to as "leveraged" leasing.

Accelerated Depreciation

Section 169 of the Internal Revenue Code pro-
vides that pollution abatement facilities may be
amortized for tax purposes over a 60-month period,
thereby providing significant tax write-offs for
qualifying £irms. If a firm chooses to use
accelerated depreciation, it may not use the 7 percent
investment tax credit at the same time. On the
other hand, firms may choose to use regular deprecia-
tion schedules. 1In this case, the investment tax
credit may also be used. Although circumstances vary
for each firm and for each equipment installation,
the use of the investment tax credit and reqular
depreciation will probably yield greater tax write-
offs for the firm than will accelerated depreciation.

Section 169 refers specifically to air and water
pollution control facilities; solid waste disposal
facilities may qualify as well. Discussions with
investment banking firms and the Internal Revenue
Service indicate that as long as the firm is con-
sidered to be the "owner" of the facility, a
favorable ruling can be anticipated. As with
industrial revenue bonds, however, a rather complex
IRS-ruling procedure is required.

It should be noted that accelerated deprecia-
tion (or the investment tax credit and regqular
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depreciation) may be used in conjunction with the
industrial revenue bond mechanism. These devices,
which serve to lower the tax payments of the
corporation, may be very important in stimulating
private investment in solid waste systems.

The mechanisms available for private firms
that have been discussed here are all aimed at
reducing tax payments, thereby increasing after-
tax profits for the firm. Thus the mechanisms
are designed for firms which are now, or stand a
reasonable chance of becoming, profitable.
Marginal firms, either new ventures or ongoing low-
profit enterprises, may not fully benefit if their
pre-tax income is not sufficient to absorb the
additional tax deductions. This inequity is mitigated
to an extent by provisions for loss carrybacks
(three years) and carryforwards (five years).
Firms which are sure to benefit from these mechanisms
are of two types: the enterprise which can provide
a solid waste service at a profit; or, a larger
corporation which operates a solid waste subsidiary
on a marginal or loss basis. The parent company,
in the latter case, can use the tax losses to offset
income from so0lid waste or to "shelter" income from
another, unrelated, subsidiary.
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EVALUATIVE ANALYSIS

The remainder of this section will present an
agssessment of those financial mechanisms that have
already been described in the context of their
usefulness for providing investment capital for
solid waste facilities and equipment. The evaluation
that follows is made from the point of view of
municipalities that need long-term capital.

The analysis will be presented within the
framework of six major issues and criteria.

l. Complexity of application. This issue involves
an analysis of the degree of difficulty in raising
capital associated with the usage of each mechanism.
Factors to be discussed include: an estimate of the
amount of calendar time that can be expected to
elapse between the initiation of a request for
funds and the receipt of the funds; the amount of
data that must be compiled and any indirect planning
and management effects that may occur; the need
for outside (consulting or legal) advice or certi-
fication, and the effect this may have on system
planning; and, finally, an estimate of the degree
of project evaluation that might be encouraged
by a particular mechanism.

2. Ability to raise capital. This issue involves
an estimate of each mechanism's efficiency in
(a) raising specific dollar amounts, and (b) obtaining
capital for specific kinds of projects.

3. Cost of capital. This discussion will include
both the direct and indirect costs of capital that
are associated with each mechanism. Not only will
the interest rate be considered, but, in addition,
an analysis of other costs that may be unique to a
specific mechanism will be presented--costs that
are often ignored in evaluating options.

4. Constraints on use. Included there will be
a discussion of the legal, technical, and economic
constraints associated with each mechanism.

5. Effect of subsidy level. All of the mechanisms
involve an :ndirect and, frequently, a direct amount
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of federal financial assistance. The analysis will
include an estimate of the amount of solid waste
investment that isstimulated by each mechanism, as
well as a discussion of the potential impact that
would be associated with a change in the level of
the subsidy.

6. Disruptions in the solid waste system.
Essentially, what will be discussed here 1is the effect
each mechanism has on the existing public/private
system mix.

The table on the following page summarizes the
financial mechanism analysis.
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General Obligation Bonds

Complexity of Application

General obligation bonds are essentially the
least complex mechanism available to a community
needing long-term capital from sources other than
its general revenue pool. This is so because the inform-
ation requirements of the bond circular are minimal.
The community pledges to pay both principal and interest
from ad valorem tax revenues that can be assessed
against all taxable property without limit as to
rate or amount. Community officials can assuage any
investor's concern about risk by describing the
community's tax base, and all debt commitments. It
is nouv unusual for a general obligation bond circular
to be no longer than three or four pages. Oc¢casion-
ally, a more detailed description of the municipality
will be included, but only for cosmetic reasons.
It is unusual to include in the circular anything more
than a general indication of what the proceeds will
be used for.

Because of the minimal information requirements,
the amount of time necessary to arrange for a general
obligation issue is rather short. Actual calendar time
in different jurisdictions may vary because of differ-
ent legal requirements (e.g., the need for a referendum),
but, essentially, the only important economic reason
for delay of more than a few days or weeks is to
allow more potential underwriters to become aware
of the pending issue. This extra time may increase the
number of bids, and , theoretically, reduce the
interest cost.

Finally, the need for external advice or certifi-
cation is minimized when a general obligation bond is
used. Frequently, the circular can be prepared by
a municipality's finance department. If not, a
financial consultant can prepare one with ease. A
bond attorney will be needed, but his role will also
be minimal, since no unusual situations are likely to
be encountered. His function is merely to confirm
that the municipality has fulfilled all legal require-
ments for debt obligations.
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Perhaps the most important fact about a general
obligation bond is that prospective investors require
no extensive technical or economic analysis of the
proposed projects. This has its advantages and dis-
advantages. The advantages are clear:

. Reduced cost, since thorough technical and
economic analysis is usually expensive.

. Increased flexibility since risky projects
may be initiated without concern for the
opinions of investors. Delays due to an
in-depth risk analysis need not occur.

The offsetting disadvantage, however,is very
important:

. Since a careful project evaluation is not
required to obtain funding, it may never
be conducted, even by a municipality's own
personnel. Thus, the decision-makers may
be unaware of the technical and economic
risks *hey are asking the area's taxpayers
to assume.

It becomes apparent that the minimum amount of "complexity"

associated with a general obligation bond issue is
not without some disadvantages to a municipality.

Ability to Raise Capital

General obligation bonds can be efficiently used
to raise capital of _ virtually any amount above a
reasonable minimum. The fact that a minimum exists
at all is due mainly to the existence of fixed
transaction costs. These would make the per-dollar
cost of small issues prohibitive. This matter of
"transaction cost" has two dimensions. The first is
the obvious cost to the borrower: e.g., bond counsel
fees, circular preparation, and administrative time.
Second is the less obvious cost to the lender. In
other words, the bookkeeping expenses, investigative
expenses, and minimal liquidity associated with a

1 Most investment bankers generally use the figure.SSO0.000
as the lowest amount for which a general obligation
bond shoulc¢ be considered.



few bonds from one source would deter an institutional
lender from purchasing a very small bond issue.

General obligation bonds can also be used
efficiently to raise capital for virtually any
project or combination of projects. Investors are
not concerned with the use of capital when the
principal and interest payments are guaranteed by
the full faith and credit of the issuing community.

Another feature of this type of financing is
that many projects can be grouped together into one
bond issue. This makes general obligation financing
ideal for most small and medium-sized communities.
Smaller communities cannot be expected to float a bond
issue for a solid waste system when the system's total
costs fall below the minimum necessary for a bond
issue. By combining the solid waste system's capital
requirements with other projects, however, the
community may be able to raise capital that would
otherwise be impossible to obtain for the solid waste
project alone. 1In fact, this is a very common practice.
It can be arcued that general obligation bonds make it
possible for a community to take care of waste needs
that might otherwise be neglected.

In summary, general obligation financing undoubt-

edly gives a municipality the most flexibility--insofar
as the ability to raise capital is concerned.

Cost of Capital

General obligation bonds have the lowest interest
rate obtainable among mechanisms covering financings
over comparable periods of time. This is true simply
because the risk of default is lower than with any
other financial mechanism.

In addition, indirect costs associated with
raising capital are also relatively low when general
obligation financing is chosen. As noted earlier, the
community can forego extensive outside technical or
economic analysis,and the necessary legal and financial
advice will be relatively inexpensive, since a
minimum of work is required. On the other hand, if
voter approval is required, the costs of holding an
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election must be attributed to this mechanism. The
need for voter approval may delay the financing and
may result irn higher construction costs for the
project.

Constraints on Use

Three potential constraints exist that can restrict
the use of gerneral obligation bond financing. The first
two are essentially legal in nature; i.e., they are
restrictions that have been placed on municipalities
by a local charter or by state law.

First, and most important, is the need in some
states to obtain voter approval for any proposed
general obligation bond issue. This requirement can
severely limit the use of the mechanism: projects
that are planned are "conditional" until they have
voter approval. Often, elaborate publicity campaigns
are prepared prior to the scheduled vote. 'These are
expensive and may actually contribute to "superficial"
analysis of solid waste needs, since officials must
spend time in "advertising" rather than analyzing.
Even if thorough analyses were prepared for dissemination
voters cannot be expected to evaluate all of the complex
technical and economic issues involved in solid waste
processing and funding.

The second, and far less important constraint that
may exist is a state-imposed debt ceiling for general
obligation debt. A community that wishes to issue
general obligation if it has reached the ceiling has
two alternat.ves. First, it can have the debt ceiling
increased. In those areas where the ceiling is a
function of assessed property value, this is easily
accomplished by a simple reassessment. If the ceiling
is a function of a variable that is less easily changed,
the second alternative is to have the ceiling raised
by the legislative body that established it. This
is the route frequently followed for specixl projects
that a community could not otherwide undertcie.

The third constraint is perhaps the most obvious:
general oblication:bonds can only be used by political
jurisdictions that have the power to levy property
taxes. This means that management of the project or system
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to be financed must be undertaken by an arm of the muni-
cipal government.

Effect of Subsidy Level

Many of the financial mechanisms currently being
used or being considered for use, by a municipal
government are subsidized to some extent by the federal
governmenti In the case of general obligation bonds,
the direct* subsidy is the reduction in interest
charges that occurs as a function of the tax-exempt
nature of the interest paid to the institution
supplying the capital. The bank passes on its savings
in taxes to the community in the form of lower
interest charges. Thus, the interest charges on
municipal bonds are lower than comparatively rated
corporate issues.

It is generally estimated that the subsidy is in
the neighborhood of 2 percent. The impact of the
subsidy is to stimulate investment in capital projects
above what would otherwise occur. This can be seen by
simply noting that the demand for capital funds is
a downward sloping function of the interest rate.
Municipalities can "afford" to invest in projects that

1Municipal governments also receive an indirect subsidy,
since local taxes are considered deductible expenses
for those individuals who are directly involved in
paying the local taxes. Thus, for each dollar increase
in local tax receipts, federal tax receipts should fall
by, approximately, the average marginal tax rate of
individuals in that community, multiplied by one dollar.
This subsidy has an equally beneficial effect on
municipal expenditures for operations and for invest-
ment. However, it is interesting to note that
communities inhabited by individuals or corporations
with large incomes receive benefits at the expense

of poorer municipalities, since the average marginal
tax rate, and hence the subsidy level, will be larger
in the former case than in the latter.
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are marginal in an economic sense, projects that
would in most cases be rejected or deferred if
interest rates were higher.

It is interesting to note that this subsidy does
favor municipal expenditures, and puts private corporations
at a disadvantage. A private firm that might wish to
compete with a municipal agency is in a less favor-
able situation with regard to capital, except in those
instances where a corporation is given the rights to
raise funds through tax-free bonds.

The general obligation interest subsidy does not
give a community more of an incentive to invest in
solid waste facilities than in other municipal pro-_
jects. Of course, solid waste will receive more
capital funds than if no subsidy existed, but this
is so only because all municipal projects receive
more funds at the margin.

Because the federal subsidy to municipal general
obligation bond financing is non-discriminatory, a
change in its level will have only an indirect effect
on investment for solid waste facilities and equip-
ment. For example, if the non-taxable interest feature
of municipal debt were to be eliminated, as in the
proposed Proxmire Bill, it is easy to predict that
all municipal borrowing, and hence investment, would
be reduced. (However, the Bill itself does carry a
provision that would institute a direct interest
subsidy to municipal governments that would be
calculated in such a way as to restore the balance
that now exists.) However, investment in a community's
solid waste system would only be affected insofar
as a general reduction in capital formation would occur.
Changes in the level of this subsidy would affect only
indirectly the type of projects and systems being
funded.

Disruptions in the Solid Waste System

The relative ease of raising capital with general
obligation bonds is a deterrent to change in the existing
public/private management mix. Since a municipality can
raise nearly any amount of money, at subsidized interest
rates lower than those available to corporate borrowers,
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there is little incentive growing from capital

needs alone for officials to consider the use of
private system operators. This effect is reduced

by the existence of mechanisms which subsidize

the private sector, such as industrial revenue bonds.
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Municipal Revenue Bonds

Complexity of Application

Municipal revenue bonds are among the most
complex borrowing methods a community can use to
obtain long-term capital funds. This is the case
because the information requirements of the bond
circular are extensive. Essentially, the community
is pledging only the net revenuesl from the
facilities to be installed as a means of paying
both principal and interest charges. For this
reason, a great deal of effort must be expended to
prove to potential suppliers of capital that the
propoied system will be technologically and
economically viable. It is not unusual for
municipality to prepare a revenue bond circular
that contains fifty pages of text and tables, in
an attempt to describe every aspect of the system,
the exact usage of bond revenues, the economy of
the service area, all contractual agreements that
have been entered into, projected revenues, expenses
and earnings, and any other information that might
be relevant to the project. Obviously, the more
convincing this information is, the lower the
perceived risk of the project, and the bond will
be, and hence the interest rate.

Because of the complex information require-
ments, arranging for a municipal revenue bond can
be a rather lengthy procedure. Actual calendar time

1. The discussion on municipal revenue bonds
assumes, in the first instance, that "true"
revenue bonds are involved. It has been
emphasized earlier in the text that most
"revenue" bonds, as issued by municipelities,
are more like general obligation bonds than
true revenue bonds, especially when the funds
are to be used for solid waste facilities.
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will generally be a function of the amount of informa-
tion that has been prepared during the early phases

of project planning. Fortunately, much of the analysis
that must be presented in the circular will already
have been prepared for project planning, so prepara-
tion of the circular can be started during the project
planning stage. Nevertheless, much time can be lost

if the community's financial consultant feels that
financial schedules should be prepared in more detail,
in order to facilitate the offering.

Finally, it is absolutely essential that
extensive technical and economic analysis of the
project be performed by experts outside the municipal
government. The reasons for this are obvious. Any
potential supplier of capital would certainly require
that a disinterested party evaluate the project's
viability and whether the numbers and projections
being presented are reasonable. Thus, one would
expect that the municipality would call in both
engineering and business consultants to "verify"
the circular, much as a public accountant attests
to a corporation's financial statements.

A very important finding in this report is that
independent analysis is rarely provided or only
performed superficially for those "revenue" bonds
that are used to raise capital for solid waste
facilities and equipment. There seem to be two
somewhat related reasons for this state of affairs.

First, and perhaps most important, the bonds can
be structured so that there is little or no financial
risk to the investor, thus obviating the need for care-
ful analysis. A wide variety of methods are available
to do this, ranging from a simple statement that
revenue deficiencies will be made up from general
municipal revenues, to more complex long-term contracts
or leasing arrangements. The important result, however,
is that the risk associated with the project is
shifted from the suppliers of capital to the muni-
cipality's taxpayers. Thus, investors become con-
cerned more with the ability of the community to
repay than with the technical and economic analysis
of the project.
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The second reason for the lack of impartial
technical and economic analysis seems to be, simply,
that most municipalities can get away without it.
Generally, a project feasibility study is performed
by a consulting engineer. This study is often
deemed adequate for inclusion in the bond circular.
If this study does not include a reasonable amount
of economic analysis, whatever is missing is often
prepared by the municipality's financial advisor.

The fact that the engineering consultant who prepared
the feasibility study will almost always be asked to

"design" the project and _presents a clear possibility
of conflict of interest.

In summary, it must be concluded that although
municipal revenue bonds should generate extensive
technical and economic analysis, this is often not
the case. While the presence of this analysis
may ke important, it often seems to be prepared to
satisfy "tradition," and may be worth less than
nothing if it lulls municipal officials lnto a false
sense of complacency.

Ability to Raise Capital

Municipal revenue bonds can only be used
efficiently to raise capital for specific projects
that (a) require substantial amounts of long-term
capital, (b) will be managed by an independent
authority or distinct city agency; and (c) will
provide a service that will generate a segregated
revenue source large enough to operate, maintain,
and retire the bonds. Within these limits, however,
a municipal revenue bond seems perfectly capable
of obtaining sufficient capital for nearly any
project.

In recent years, revenue bonds have
increased in use much more than general obligations,

1. The typical fee for engineering design is 10
percent of the final cost.
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reflecting the growth of municipal departments and
of special commissions and authorities to operate
utility, toll-road, airport, bridge, and other
facilities. Authorities are sponsored by both
state and local governments, and, in some cases,
jointly by two or more jurisdictions.

At the end of 1968, revenue bonds constituted
over 40 percent of total "municipal®” long-term
bonds outstanding -- as contrasted with less than
14 percent in 1950. In 1972, 41 percent of the new
municipal issues were revenue bonds.l unfortunately,
there is no way to estimate the percentage of revenue
bonds that are more or less guaranteed by the state
or municipality. However, conversations with
investment bankers and legal counsels give the
general impression that a very large percentage
are structured in this manner.

Perhaps the main distinction between municipal
revenue and general obligation bonds is the some-
what narrower range of dollar amounts for which a
municipal revenue bond is a realistic option. For
example, at the lower end, a general obligation
bond of $500,000 would be possible, but a revenue
bond of anything less than $1,000,000 would be
unrealistic. This is true primarily because of the
transaction costs involved. In general, it is not
economical to prepare a detailed circular for a
small amount of capital.

Typical size differentials between revenue
and general obligation bonds can be understood by
examining the average issue sizes. For example,
of the bond issues reported in 1972, to the
Securities Industry Association, 1,342 revenue bonds
were used to raise $9.3 billion -- or an average of
$7.0 Million per issue. %nis is in striking contrast
to the figures reported for general obligation
bonds: 4,114 bonds raised $13.3 billion, or an
average of $3.2 Million pecr issue.

This difference i1s quite significar.c in the
area of solid waste system financing. Recall that

1 Securities Industry Association.

-97-



the largest number of solid waste disposal systems
can at best be classified as sanitary landfills.
This can be largely attributed to the high percen-
tage of small communities -- relative to the total
number of communities in the country -- which find
landfilling to be the only reasonable system from
an economic point of view. The point has also been
made that the installation, or upgrading, of most
sanitary landfills would require expenditures well
below $1 million. Thus, 'the use of revenue bonds
for solid waste system financing will be a
realistic option in only a small percentage of all
communities.

It should be noted, however, that although
only a small number of communities have planning
facilities more capital intensive than landfill,
this still accounts for a large dollar volume --
over $600 million, as noted in the first section
of this report. If a significant trend toward
regionalization should develop, with attendant
increase in independently-managed solid waste
disposal organizations, the revenue bond concépt
will likely become a more frequently utilized
financing mechanism.

Cost of Capital

There is little doubt that the cost of obtain-
ing long term capital with a municipal revenue bond
is greater than the cost of using a general obliga-
tion issue. The exact amount of differential in the
interest charges will vary as a function of many
variables. Public managers can obtain estimates of
the differential, under any given circumstances, by
soliciting bids from an investment banker on a
negotiated basis. The investment banker can make
these estimates on the basis of a municipality's
typical bond rating, the size of the issucz, the nature
of the "guarantees", and credit market conditions at
the time.

The most significant inderendent variable is
the security of the issue. Whenever a municipality
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chooses to structure a specific revenue bond to
give it the risk attributes of a general obliga-
tion bond, the interest differential will be
small or non-existent.l

Even when a municipal revenue bond is made
as secure as possible, however, its total costs
will be higher than a general obligation issue.
This is so because of the greater indirect costs
associated with a revenue bond issue (i.e.,
those costs not reflected in the interest rate).
For example, if an outside consultant is retained
to evaluate the project, the cost of this service
should be attributed to the cost of capital.

Even if outsiders are not involved, the cost of
preparing the more complex circular will certainly
be higher than what must be expended for a

general obligation bond circular.

1 During the final preparation of this report, it
came to the attention of RPA that the Michigan
State Supreme Court had recently ruled on a tax-
payer suit questioning the legality of a munici-
pal government pledging general revenues to make
up any deficit in project revenues. The case has
not yet been published; thus, it was not possible
for RPA to interpret the issues. However, it
appears that the decision may be quite specific
and limited to projects involving use of a
municipal facility by a private person. The
actual case involved a guarantee of bond payments
by Wayne County, Michigan, in connection with a
local sports arena. In the absence of county
intervention, the project revenues were tied
to attendance figures for sports activities.

The court ruling seemed to be limited to the
issue of municipal support of a facility to be
used by a private concern, without prior voter
approval -- which is required of all general
obligation bonds in Michigan. Nevertheless,
even if the ruling is limited, the issue of
circumventing the need for voter approval may be
questioned in other contexts. If this should
happen, there can be little doubt that the
interest differential between "revenue" bonds
and general obligation bonds will begin to rise
as the "gquarantee" begins to lose value.
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Of course, municipal revenue bonds seldom
require voter approval and this can be considered
a cost saving in relation to those general
obligation issues that do require voter acceptance
since it is expensive to conduct an election. It
should also be pointed out that if a project is
delayed while awaiting a favorable vote, increased
project construction costs, due to rising construc-
tion costs over time, might also be attributed to
the financial mechanism. Thus, revenue bonds may
actually have some favorable cost attributes in
comparison to general obligation issues.

Constraints on Use

The most important reason for using a revenue
bond, rather than a general obligation issue can
be understood in terms of the different set of
constraints governing each mechanism. A general
obligation issue may require voter approval, may be
restricted because of an existing debt ceiling, and
can only be issued by a political jurisdiction
with taxing power; a municipal revenue bond has none
of these constraints. In fact, municipalities most
frequently list this difference as their reason
for using revenue bonds. (But see footnote on
preceding page) For example, many municipalities
use a revenue bond simply to avoid the necessity of
obtaining voter approval for a proposed project.
Several examples of this have occurred in the solid
waste field. In these cases, there doesn't seem to
have been any special concern that voter approval
could not be obtained. Rather, the attitude was
simply: "Why bother to ask?"

The most significant constraints that exist
with regard to a revenue bond are essentially
economic:

* It can be used only for specific projects.

. It is useful mainly for generating
significant amounts of long-term
capital.
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* It must be managed by an independent
authority or distinct city agency.

« It must have a reasonably stable source
0of revenue.

« It is normally used for projects of
relatively low perceived technological
risk.

Effect of Subsidy Level

The federal subsidy to municipalities associated
with the use of revenue bonds has an impact on
invescment in solid waste systems identifcal to
the suhsidy to general obligation debt.

To summarize:

* Municipal investment in all capital
equipment is stimulated. This, of course,
effects solid waste expenditures.

« Increasing the level of the subsidy will
have only an indirect effect on expendit-
ures for solid waste facilities and
equipment.

- Changing the level of the subsidy will

have only an indirect effect on the type
of projects and systems that are installed.

Disruptions in the Solid Waste System

As with general obligation bonds, the relative
ease of raising capital with municipal revenue bonds can be
viewed as a deterrent to any significant change in
public/private mix in solid waste management. Revenue
bonds are often used specifically in those situations
where general obligation debt cannot be issued.
Without the availability of revenue bond financing as
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an effective alternative, the community would be
more inclined to consider the private sector.

For example, if a community has reached its
general obligations debt ceiling, and has no
realistic method for having it raised, it might
very well consider, were it not for the existence
of revenue bonds, contracting with a private firm
for a solid waste disposal system. Revenue bonds
give the community the alternative of retaining
management control. Or, in the case of a regional
authority which might otherwise have considered a
private contractor for system financing, revenue
bonds now encourage the authority to retain control.

Of course, it has been pointed out that
revenue bonds are used only by relatively large
cities, or regions, for large projects and the
absolute number of these cities using revenue
bonds may not be significant. However, it is
precisely these larger areas and regional govern-
ments that hold the most interest for private
operators, who want to put their management skills
to work in areas where large-scale economies are
possible.

However, no attempt is being made to place
a value judgment as to the most efficient public/
private mix. This discussion has been presented
merely to indicate how different financing
mechanisms might influence the situation.
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Municipal Bank Loans

Municipal bank loans must be evaluated in a
somewhat different context than the two bond mecha-
nisms. Bank loans and bond issues are not usually
viewed as alternative sources of capital for the
same project. A bank loan can essentially be
considered only as a source of short-term capital,
and will be reviewed in this framework.

Complexity of Application

It is difficult to generalize about the com-
plexity of obtaining a bank loan because of the
wide variety of specialized circumstances that
may surround a loan application. For example,
many communities have established what can be con-
sidered as a "line of credit” with one or more
banks in their area. Thus, if a project
suddenly requires funds on short notice, it can
simply turn to this credit account. The bank that
deals with a community on a continuing basis will
not have to compile much new informaticn at the
time the loan is being processed. Also, if the
loan is to be secured by what amounts to a “"full
faith and credit" clause, the bank will be accepting
only a minimal amount of risk, and will not be
expected to require a great deal of information.

Since so little information is required, it
takes a relatively short time to arrange fcr a
bank loan. If the bank and the community have an
ongoing relationship, additional financing might
be arranged in a matter of days. If, on the other
hand, a new bank is being brought into the picture,
a period of several weeks might be required to
prepare and process the necessary information.

Finally, it is unlikely that a municipality
will have any need to obtain external advice or
certification during the process of obtaining a
bank loan. Since it is dealing directly with the
supplier of capital, it will not have to "guess”
what information is most relevant. The bank will
simply ask for whatever it needs and no formal cir-
cular neads to be prepared.
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In this regard, it is also very unlikely that
any external technical or economic advice will be
required. A bank loan would not be used for "risk"
capital and, therefore, technical advice would be
meaningless. Also, since a bank would not wish to
make a "revenue" loan, where repayment would be
tied to a specific source of revenue, economic
analysis would also be superfluous.

Ability to Raise Capital

As mentioned above, bank loans can be used
efficiently to raise short-term capital of a
relatively modest amount. There is essentially no
minimum, and the maximum would be a function of
the bank involved. Thus a large New York, Chicago,
or other major city bank could supply several
million dollars, whereas a smaller local bank
might have a maximum of several hundred thousand
dollars.

Bank loans have found their greatest use in
the solid waste field in financing collection
equipment. For this purpose they are a very efficient
capital source, since they are usually written like
a typical automobile loan, with a minimum of
complexity. Bank loans, however, have been used
very infrequently for financing solid waste dis-
posal equipment. There seem to be two reasons
for this.

First, those smaller communities that might
consider a bank loan (because their proposed
system would not require enough capital to justify
a bond issue) have either financed with pay-as-you-
go, or, perhaps more typically, have not financed
anything. And second, larger municipalities have
needed either more or longer-~term capital than a
bank would wish to supply. These larger areas
have typically utilized general obligation bond
issues to obtain capital.

In summary, then, bank loans as a source of
short-and medium-term capital may give smaller
communities the opportunity to finance certain kinds
of solid waste disposal equipment and facilities
when pay-as-you-go or bond financing must be
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ruled out. However, except in isolated instances,
such as the Great Falls, Montana shredder, they
are unlikely to become a significant source of
capital funds for solid waste.

Cost of Capital

It is difficult to generalize about the cost
of capital associated with municipal bank borrowing
because of the wide number of circumstantial
variables reflected in the costs. For example,
since the risk of a bank loan is essentially
similar to that of a geoneral cbligation bond issue,
the interest charges attributed to this factor
would be similar to those prevailing on a short-
term, general obligation issue -- if such a
mechanism existed. However, other variables will
also be reflected in the interest rate; e.q.,
the toxrm of “he loan, the loan size, and the
bank involved.

In addition, some of the indirect costs that
would be separately charged in a bond financing
will be subsumed in the int:eraest rate of a bank
loan. For e:ample, if the bank provides legal
assistance, and helps the community to prepare the
loan application, this will be reflected in the
interest charge.

In general, though, it would not be unfair
to say that a municipal bank loan is a relatively
inexpensive capital-forming mechanism -- essentially
comparable to a general obligation issue.

Constraints on Use

Bank loans, like municipal revenue bonds,
have only economic coastraints on their use. Voter
approval is generally not required; there are no debt ceil-
ings; and they can be used by authorities and public
corporations that do not have general taxing powers.

The meaningful economic constraints that
have already been mentioned are the relatively low
maximum for loans and the reiatively short term for
which a loan can be engineered. Since these
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economic constraints are so significant, bank loans
are simply not an effective alternative tn either
general obligation or municipal revenue bonds.
Their use in solid waste financing will undoubtedly
continue to be limited.

Effect of Subsidy Level

Interest on bank loans to municipalities,
like that on municipal bond issues, is tax-free
to the supplier of capital. The effect of
this federal subsidy on bank loans, insofar as it
impacts on municipal investments, is undoubtedly
much less than its effect on bond issues. This
is true because bank loans to municipalities are
only rarely used for investment spending. 1In
other words, since the economic constraints on
bank loans preclude their use as a substantial
source of funds for investment, the federal subsidy
involved is less effective in encouraging invest-
ment than is the subsidy to bond issues. To put
it yet another way, one dollar of federal
subsidy to bank loans encourages less investment
than one dollar subsidy to a bond issue.

Beyond this fact, it can be argued that the
secondary effect of the subsidy on solid waste
spending is relatively insignificant. Municipalities
do not generally use bank loans for funds to invest
in solid waste processing and disposal equipment.
So increasing the level of the subsidy would have,
at best, only a minor and indirect effect on ex-
penditures made for solid waste facilities and
equipment. TFurthermore, changing the level of the
subsidy could not be expected to have a measurable
effect on the type of projects and systems (for
example, the labor-capital ratio) that would be
installed. :

Disruptions in the Solid Waste System

In contrast with municipal general obligation
or revenue bonds, bank loans do not seem to have
much effect on the existing public/private manage-
ment mix. Since a bank loan would rarely be used
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to finance long-term investment in solid waste
equipment, its use does not discourage a munici-
pality from utilizing a private contractor. 1In
fact, in those larger communities where private
firms would be most interested in entering the
solid waste field, bank loans are not a meaning-
ful capital financing option.
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Leasing

Leasing, like bank loans, must be viewed strictly
as a short-term source of financing. It is rarely
used by a municipality except to provide interim
financing for equipment needed before appropriations
or long-term capital arrangements can be made.

Complexity of Application

Generally speaking, the negotiation of a
lease agreement is an extremely simple process, requir-
ing only a few days time at the most. Typically, in
negotiating a leasing agreement, the community first
informs a leasing agent of its intention to acquire
a certain piece(s) of equipment. A proposal, including
terms, lease documents, and credit requirements, is
then sent to the municipality. A very small community
might be required to supply financial statements, and
perhaps a bank reference. In a larger community,
however, where the typical case would involve only a few
Pieces of equipment to be leased, the amount of the
least payments relative to total community cash flows
would be so insignificant as to obviate the need for
a credit check.

When the forms are returned to the lessor, a purchase
order is prepared, sent to the municipality for endorse-
ment and then forwarded to the equipment supplier.

Payment is then made by the lessor to the supplier upon
acceptance of the equipment by the municipality. These

transactions may take a few days, even as little as one
day, depending on the amount of the lease and the size

of the community.

Because the lessor will retain ownership of the
leased equipment, the transaction requires no
certification, other than an assurance of the muni-
cipality's general credit standing. From the com-
munity's standpoint, any technical or economic
evaluation of the equipment being leased will
probably have been performed prior to the lease
transaction, but only if plans are being prepared
for a large expenditure program. The reason for

-108-



this is that leasing is usually considered a
financing source of last resort. Consequently,

it would be rare for a municipality to prepare an
expenditure program with the intention of substan-
tial lease financing.

Ability to Raise Capital

Leasing is almost exclusively used to finance
specific pieces of equipment over the short term-
normally five years or less. In the case of solid
waste, the equipment would include rolling stock
and perhaps some moderately priced compaction
equipment. It would be unusual for a leasing
company to consider financing pieces of equipment
that could not be resold, if need be, or that might
cost more than a few hundred thousand dollars.

Consequently, leasing has been used primarily
to finance collection and transfer trucks, and to a
lesser extent, landfill heavy equipment. However,
because of the high cost of leasing, relative to
other sources of capital available to a municipality,
its use has been extremely limited. It is antici-
pated that leasing's primary attraction will con-
tinue to be its ability to provide a flexible
interim source of capital to finance equipment
needs.

Cost of Capital

Unlike most other sources of capital, lease
agreements have fairly uniform rates which the
leasor will apply to any piece of equipment, pro-
viding it satisfies certain minimum criteria. These
rates may vary, however, depending upon the amount
involved in the transaction and the credit risk.

The effective annual interest rate is high,
typically 12-18 percent. This rate would apply to
either private or public leasees. Since the mun-
icipality could normally borrow from a bank at
considerably lower rates, it is understandable
that this mechanism is used only as a last resort.
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Constraints on Use

The significant constraints on the use of
leasing appear to be as follows. Leasing can normally
be used only to finance equipment which could be
resold during the lease term. Furthermore, lease
terms are usually limited to a maximum of five years.
Finally, the amount of capital that can be lease-
financed is limited.

In addition, some states impose a legal
constraint on the use of lease financing, by prohibit-
ing municipalities from entering multi-year, non-
cancellable contracts. Thus, in some areas, the
use of leasing would have to be limted to one-year
terms, or to cancellable leases only.

Effect of Subsidy Level

Since the interest charged to a municipality
as part of the lease rental payment is treated as
ordinary taxable income to the lessor, there i§ no
direct subsidy for use of leasing. This is the
prinary disadvantage of this mechanism from the
municipality's viewpoint, and this also helps
explain why leasing is such a high-cost alternative,
relative to other sources of capital.

Disruptions in the Solid Waste System

Leasing would not be expected to have any
direct effect on the existing mix between public
and private solid waste management. Because leas-
ing is available to both public and private organ-
izations at essentially the same interest rates,
it can be construed as essentially a neutral
mechanism.
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Current Revenue Capital Financing

Complexity of Application

The pay=-as-you-go technique for financing
municipal capital investment is the least complex
financial mechanism available--since money already
in the community's possession is used for the
facilities and equipment. Thus, no formal, or even
informal, financial documents need be prepared.
Further, no external advice from consultants or
certification by a legal advisor would be required.
Thus, the mechanism does not, by itself, encourage
either technical or economic analysis. However,
there is some evidence that in cities that
maintain specialists to review program requests,
capital requests from current funds may receive
at least as thorough an analysis as a program
requiring debt financing. This type or review is
dependent, however, more on the management practices
of the municipality than on a requirement established
by the pay-as-you-go method.

Of course, the expenditure would have to be
approved at some level in the municipal government.
Usually this would be a city council and the mayor.
However, this same level of approval would be
required for whatever financing mechanisms were to
be used. Thus, the financing of capital investment
with current revenues is clearly the simplest
process for a municipality to follow.

Ability to Raise Capital

Unfortunately, it is in the ability to raise
capital that the pay-as-you-go technique is lacking.
In fact, it is precisely because this mechanism is
inadequate that others exist.

The absolute amount of capital investment that
can be funded from current revenue is obviously a
function of both the general wealth level and the
size of the community. Typically, the amount of
current revenues that municipalities budget for solid
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waste is less than their respective capital require-
ments. This is true even in wealthier communities--
where tax dollar receipts per capita are higher--
because such communities often have a higher level
of service standards and thus, proportionately
larger capital requirements. Even the wealthiest
communities would normally not be able to fund all
of their investment requirements from current revenues.
What seems to be true is that most communities
can fund some investment activities from their
general revenue fund. Of course, if they do raise
capital with other mechanisms, the activity which is
supposedly funded from general revenue is rather
arbitrary. In other words, the community investment
budget is really funded from several sources, only

one of which is general revenues.

Clearly, this form of budgeting is the only
one which makes economic sense. As mentioned
earlier, it would be inequitable to current tax-
payers to expect them to pay for a system that
will be used far into the future, and in some sense
at no cost to the future residents. When invest-
ment capital is borrowed, and receipts from the ser-
vice provided by the system match the system cost,
this inequity is removed.

Additional analysis of this issue is nearly
impossible, owing to the wide variety of community
sizes, wealth levels and requisite solid waste
systems. Suffice it to say, that although pay-as-
you-go has been the most prevalent form of solid
waste capital financing, this is essentially
because so little capital has been spent. Two
reasons can be indicated. First, there has not
been a large demand for capital equipment in the
vast majority of communities; and, secondly, where
capital expenditures have been made, they have been
spread out over time.

Cost of Capital

Obtaining investment funds from current
revenues requires no community involvement with
external suppliers of capital. In this sense, then,
there is no "cost of capital" that can be compared
with the costs of other financial mechanisms.
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Nevertheless, capital is never a free good.
In this case, the cost of capital may be thought
of as an "opportunity cost." In other words,
what is the return on investment that could have been
earned on the funds if the municipality did not
choose to make the investment. The opportunity
cost may be expressed in terms of foregoing social
benefits that could otherwise be provided to members
of the community.

For example, at a minimum, the municipality
could return the funds to its taxpayers in the form
of lower taxes. These individuals could "invest"
the money in a savings account. Thus the munici-
pality could compare the rate of return on savings
accounts with the next alternative borrowing method--
e.g., a general obligation bond.

In fact, then, it might be said that pay-as-
you-go capital is more expensive than certain forms
of borrowing. This is so because the federal
government directly subsidizes municipal borrowing;
the pay-as-you-go process gets no direct subsidy.

Constraints on Use

Obviously, the one major advantage of current
revenue financing is that there are essentially
no outside constraints on its use. Whatever funds
a municipality has available can be invested in any
way it chooses. Of course, the internal constraint
of capital availability and competing demands for
funds is significant.

Effect of Subsidy Level

As already mentioned, there is no direct
federal subsidy associated with the use of pay-as-
you-go capital financing. There is a second-order
subsidy to the extent that individual tax payments
(i.e., property taxes) to municipal government are
deductible expenses from federal tax returns.
However, this subsidy would operate even when
outside capital is obtained.l Thus, there is a net

l1n contrast, if solid waste revenues are collected
via user charges instead of through general tax
receipts, this subsidy will be eliminated, since
user charge payments are not tax deductible.
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financial disadvantage to the inhabitants of a
municipality when pay-as-you-go capital financing
is used relative to more highly subsidized mechan-
isms such as general obligation or revenue bonds.

Disruptions in the Sclid Waste System

Financing solid waste systems with capital from
the general revenue fund is essentially a neutral
mechanism insofar as its effect on the public/private
mix in the management of solid waste systems is con-
cerned. Since there are no direct federal subsidies
involved, there is no financial reason for a community
to feel committed to installing and operating the
system itself.

In fact, if a municipality that has used pay-
as-you-go financing for several years suddenly is
faced with the necessity of a large capital outlay,
it might be inclined to use a private operator rather
than borrow funds. This is strictly a psychological
effect, but nevertheless could be quite significant.
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Private Financing

Complexity of Application

The use of a private firm to construct, own,
and operate a municipal solid waste system is, in
reality, not a financing mechanism at all, since
the municipality does not have to invest capital
as such. Nevertheless, it is useful to analyze
it as a financial option, since it clearly is an
alternative to municipal borrowing or general-
revenue financing.

In this context, the complexity associated with
the mechanism does not involve information require-
ments or external technical and economic consulting.
Rather, problems may develop in locating an acceptable
firm, negotiating a contract, overcoming public dis-
satisfaction with a proposed site, dealing with
public employees who may be displaced, or meeting
a host of other organizational/management issues.

There is some reason to believe, however, that
the use of this mechanism will actually result in
more technical and economic evaluation of any proposed
system. This analysis will generally not be performed
by the city or its consultants, but by the private
firm itself. The reason is obvious. If a private
firm is being operated for profit, and, in addition,
must compete with other firms for a system contract,
there is a strong incentive for efficient planning
and management. Unfortunately, there is little hard
evidence in this area since few disposal operations
have been financed and managed by private firms
(except the ownership of dump sites in some areas).

Ability to Raise Capital

Here, too, there is little evidence that can
be cited. Where disposal systems have been financed
by private owners, the system cost has rarely gone
above $1 million. This should not be construed
to mean that private firms could not raise much
larger amounts of investment capital.
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However, the ability of a private firm to raise cap-

ital is restricted by more constraints than would be
faced by a municipality.

This is simply because the risk associated
with mechanisms available to a private firm is
higher than that associated with a general obliga-
tion bond. This risk will be reflected, at a
minimum, in higher interest rates and, under certain
circumstances, the cost associated with the risk
would result in a total inability to raise the
necessary capital.

In summary, to date there has been only
limited experience with the use of private firms
to finance and operate solid waste disposal systems.
The private sector is becoming more interested in
this area, however. If financing mechanisms
involving both a private firm and a municipal govern-
ment prove viable, it is likely that more private
companies will become involved in the field.

Cost of Capital

Since municipalities are not raising capital
as such, this issue is not relevant to the evalua-
tion. Suffice it to say, however, that the cost of
capital to a private firm will undoubtedly be higher
than the subsidized cost to a municipality. This
higher cost will certainly be reflected in the system
charges.

However, there are other subsidies (e.g.,
depreciation, investment tax credits) which do
operate in favor of private firms ana which tend
to reduce operating charges. On balance, the
absolute cost effect is dependent on the specific
situation.

Constraints on Use

Private firms are not used more frequently to
finance solid waste disposal because of the legal
constraint that prevents many municipalities from
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signing long-term contracts. No firm could afford
to risk installation of capital equipment unless
it were sure that its revenues would continue for
a period long enough to insure capital recovery.
Negotiations between municipalities and private
contractors often break down over this point.

Other less important constraints that occas-
ionally arise in some municipalities involve the
potential displacement of city employees, and a
perceived risk of service interruptions. This
latter issue involves the problems that could arise
should a private firm be forced into bankruptcy.
Finally, there is the economic constraint that might
exist if a municipality wished to have a capital
intensive, technologically risky system installed
and the private firm could not obtain capital for
such a project.

Effect of Subsidy Level

As mentioned earlier, a municipality choosing
to use a private firm as an alternative capital
investment mechanism will not now receive any
direct federal subsidy to assist the capital forma-
tion process. 1In raising capital, then, the private
operator will have two disadvantages, in comparison
with a municipality issuing a general obligation
bond. The first is the higher interest rate that
must be paid because the interest payments received
by the lender are considered taxable income, whereas
the payments on a municipal bond are tax-exempt.
The second is a function of risk. It is virtually
impossible for any private firm to acquire invest-
ment capital with the same risk as would be associated
with funds raised by a general obligation bond. 1In
other words, a community's "full faith and credit"”
clause, backed by unlimited ad valorem taxing power,
is better security than a private firm's net operating
revenue,

Since private firms must pay higher costs for
capital, they will probably install less capital
intensive systems than a municipality might choose
if it were to invest its own capital. In this con-
text, it is interesting to note that there are few,
if any, privately owned incinerators operating in

»
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the United States. Where private solid waste dis-
posal systems have been installed, they are almost
exclusively landfill--with a minimum of capital
equipment.

There is some reason to believe that a
municipality may be able to pass its federal sub-
sidy along to a private operator under certain
circumstances. This would be done, for example,
by issuing an industrial revenue bond, which essen-
tially permits a private firm to issue tax-free
bonds. It would then be much easier for a orivate
firm to acquire investment capital. This subject
will be discussed in greater detail later in the
report.

Disruptions in the Solid Waste System

A municipality's decision to use a private
firm rather than to finance its own solid waste
disposal system is itself an alteration in the pub-
lic/private mix.
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V. ORGANIZATIONAL ALTERNATIVES FOR FINANCING
AND, MANAGEMENT

In the competition for municipal or state
dollars, many approaches are used to secure funds
for solid waste services. This section will discuss
one such approach- the establishment of a special
organization to raise money to finance the service.
Not all institutional forms involved in the field
of solid waste management will be considered.
Rather, discussion will be confined to those
organizations created solely to raise new, or
"seed," money, or to increase the level of funds
already used for solid waste management. Several
individual organizations will be examined as will
the reasons for their selection.

Decision-makers at the municipal or state
level can improve an existing service, or start a
new service, in two ways. First, they can raise
capital by working through the normal approval
process established by law, and can then assign the
capital and the new work to an existing municipal
department.

Second, they can develop a new organization to
provide the service, and can then meet the capital
requirements of the service through the new
organization: This method is normally more complex
than working through an established organization
because of the legal activities involved in forming
the organization; e.g., the selection of staff, the
development of administrative and operational
procedures, and planning and budgeting activities.

All this preparatory work must be completed before

the organization begins to provide service or invest

its capital. Despite the work involved, however,

many municipalities and states select this alternative.
They are motivated by reasons such as the constitutional
debt ceiling which would prohibit financing by the
municipality. Frequently, the requirement for voter
approval becomes an additional constraint because it

is time consuming and risky. Also, when municipalities
establish new organizations they gain the attention

and publicity that surround a new operation. On the
other hand, a new operation also suggests the possibility
of creating new jobs.
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The types of organization that have been created
expressly for financing, as well as management,
include the following:

. Public authorities.
. Private corporations.
. Non-profit public corporations.

. Multi-community cooperatives.
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Public Authority

Historically, authorities have been estab-
lished as a means of separating goverament enter-
prises that are commercial in nature from more
traditional government services. States and
cities have been using the authority form since
1945. At that time, rapid industrialization and
economic growth brought about a need for increased
public services. Since state and local government
debt ceilings made it difficult to expand serv-
ices, and since many of the new services were
revenue producing, it seemed more appropriate to
establish new organizations than to rely on
traditional government agences. Publicly-held
corporations had become, (in the late 1940's)
the dominant form of business organigation. The
general operational effectiveness of the corpora-
tion was considered a desirable model for a
commercial type of government service. By the
1940's, nearly all states had passed enabling
legislation, and established the legal procedures
necessary for the formation of authorities.

Authorities have been defined as:

.. .corporate bodies authorized by
legislative action to function out-
side of the regular structure of
government in order to. finance and
construct and usually operate revenue
producing public enterprises.l

Considerations in the Formation of Authorities

Most municipalities establish an authority
to provide a revenue-generating service when con-
fronted with one or more of the following problems:

The constitutional debt ceiling
. prohibits financing by the
municipality.

Gaining voter approval for financ-
. 1ing is either too time consuming or
too risky.

1 state Public Authorities, The Council of State
Governments (Lexington, Kentucky), July, 1970,
p. 2.
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. Political activity related to the
service has hampered previous programs.

. Multiple political ertities will be
served by the authority.

« Greater autonomy and freedom from
municipal budgetary and administrative
control will mean a more efficient
delivery of service.

|

The authority is well suited for financing and
managing solid waste services. The authority can
raise capital dollars from short- and long-term notes
and from revenue bonds. It cannot, in most states,
raise capital or operating dollars from taxes. With
the exception of Colorado, where a new law provides
certain types of authorities taxation powers, the
authority normally has no power to tax and cannot rely
on the tax base of a given political jurisdiction
unless officials of that jurisdiction allocate funds.
Therefore, the operating funds and a portion of the
capital funds, are raised by levying charges on the
users of the authority's service, even where the user
may be the municipality itself.

During our field research, two existing and one
proposed solid waste authorities were studied. Of the
two studied, one is primarily a financing vehicle; the
other has developed, financed, and managed an
incinerator.

In Pennsylvania special purpose activities which
generate revenue are traditionally financed through an
authority.l When Harrisburg decided to invest $12 million
in an incinerator, its financial advisors suggested
that an authority be created. In this instance, the
authority is a "paper" organization established to issue
revenue bonds. It has no employees and no place of
business. The city leases the incinerator from the
authority, operates the facility, keeps the authority's
books, and pays its financial obligations.

Harrisburg's financial advisors, consulting
engineers and bond counsel told us that two factors

1 Interview with Mr. Benjamin Shoemaker III, C.C. Collings
& Co., November 16, 1972, Philadelphia, Pennsylvania.
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influenced their decision to finance solid waste :
services through an authority: the city's debt ceiling
and doubts over' voter approval of the incineration
project. Their concern about the debt ceiling seems
unrealistic, since the remaining debt capacitv of the
Ccity at the time of the bond issue was 82 percent.

This would have been reduced &0 39 percent if the bond
had been a general obligation issue. Voter aporoval
for the project as a whole was passed by establish-

ing the authority, but three taxpayer suits were

filed which kept the incinerator project in the courts
for one year. When citizens do not have the opvortunity
to influence a decision affecting their community

they often appeal to the courts.

The Incinerator Authority in Harrisburg does
not provide a revenue-generating service. Its purposé
is to© arrange for funds that are quaranteed and will
be paid for by the city. In essence the authority is
a mechanism to create a de facto general obligation
bond outside the normal g.o. process.

The Southeast Oakland Incinerator Authority in
suburban Detroit is quite different. Initially,
it was formed with a specific job to do, incinerate
and dispose of the refuse from fourteen communities.
The Authority provides several communities with a
disposal service that none of the communities could
have afforded individually. F¥urthermore, the
Authority's regional coverage solved the common
urban problem of limited availability of disposal
space.

To start service in Southeast Oakland County,
capital had to be raised to develop the facilitv.
The authority used regular revenue bonds, not the de
facto g.o. type used in Harrisburg. The Authority
has issued three such revenue bonds since its inception.
Bond payments are totally dependent on the charges for
service. The income is guaranteed by the commitment
of the fourteen communities to use the service. To
insure that each community has the opportunity to
voice its opinion on policy matters, a representative
from each community forms the Authority's Board of
Trustees. Ostensibly, service charges can be requlated
by the Board to cover any charges in capital and
operating costs.

-123~-



A third and quite differen” type of authority has
been developed in Colorado. At the urging of the
Municipal League, the state leyislature passed an
enabling act which permitte . municipalities to form
regional service authorities. To create such an
authority, the largest county in an area must appoint
an "originating commission". This commission prepares
a voter resolution to go on the ballot. The voters
must approve the authority by a simple majority and
must select up to. sixteen services they wish the
authority to provide. One of the sixteen services can
be solid waste collection, processing and disposal.

The regional authority is granted the power of
taxation if voters approve a mill levy. With this
tax power, the authority can issue general obligation
and revenue bonds, can receive grants, use bank loans,
and share in the taxes of its member communities.

The authority also has the right to contract with .the
private sector for the provision of services.

This authority provides one unusual safe-
gquard- for its member communities. If one community
is dissatisfied with a service, it can vote on
whether or not the service should be continued.

If just one community rejects the service, it is
cancelled for all member communities. This puts the
authority under greater pressure to perform more
responsibly than the traditional authority.

The Denver region is interested in the authority
concept and will put the matter to a.vote in the
next election. It is not yet clear whether there is
strong voter support for including solid waste as
one of the sixteen services to be provided by the
authority.

Observations

In summary, public authorities can provide a
useful management and financing alternative if an
area needs a special organiztion to provide solid waste
services. The objective of an authority is to establish
an organization to perform a given service and, in
most cases, generate sufficient income so that the
service can be self-supporting. The difference
between the Harrisburg and Southeastern Oakland County
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authorities is in their purpose. 1In Rarrisburg,

the objective was to provide financing. In South-
eastern Oakland County, the objective was to provide
the service. The financing was a means to this

end.

The evaluation of authorities as a financing
vehicle is difficult, because, in most cases,
authorities are established to provide services.
Financing takes place only when the organization
needs major amounts of capital that it cannot raise
internally. The issuing of bonds and the acquiring of
bank loans are generally the same financial mechanisms as
used by any public body. Thus financing by an authority
is normally one of the many important activities in which
the organization is involved. However, authorities
can be evaluated in the light of how well they facilitate
the financing activity.

Financing through an authority is administratively
complex because the authority must be designed and
approved by another governmental body. The ability of
the authority to raise capital depends on the debt
provisions of its charter. Also, its ability to raise
capital will depend on the performance of its manage-
ment on day-to-day operation and on meeting all the
authority's financial obligations. The cost of capital
to an authority will depend on what type of debt
issue is used, plus how well the authority has performed.

Authorities are used in solid waste and there are
no important constraints to their use in this field.
Although authorities per se are not subsidized, their
debt issues are. Hence there is no particular positive
or negative monetary stimulus on authority formation.
Authorities, basically, should not provide any disruption
in solid waste systems.

Most states and many communities have experience
in using authorities, so the learning curve is not
steep or lengthy. Despite the potential advantages of
an authority, there is a danger that it can become
remote from government or public control. Separated
from the municipal bureaucracy, protected by a board of
directors, the authoiity can, and, in some cases, does,
become self-serving.

This is a general observation made of authorities by such
noted political scientists as James C. Charlesworth, James Q.
Wilson, Aaron Wildausky, to identify but a few. The author
made this observation also based on studies of over 100
municipal government operations.
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+ Private Corporations

Private corporations offer the community the most
dramatic financing opportunity, to "get out" of the
business altogether. 1In this light, many communities
pass complete financial and performance liability for
solid waste services to an outside contractor. The
contractor raises the capital, purchases the equipment
and operates the community's solid waste system.
Hence, the municipality is relieved of the need to
devote capital for solid waste facilities or equipment.
The community's financial responsibility is limited to
paying for the service through contract vayments or
paying through direct charges to users.

If the municipality allows the private operator
to bill individual households and firms directly,
it can reduce the city budget. 1In addition, user
cHarges may achieve a mori equitable distribution of
solid waste system costs.

Reliance on contractors, in theory, also provides
the greatest long-term flexibility. The community is
committed to a specific system only for the length of
the contract.

Considerations in User of the Private Sector

Several factors that influence a municipality to
turn to the private sector are:

. The cost of service is less than an
alternative approach.

. Political influence on the service is
minimized.

1a user-charge system related to the amount of waste
genarated is theoretically preferable, in an equity
sense, to funding the solid waste system from tax
receipts.
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. Municipal budget1 and municipal
bureaucracies are decreased.

. The quality of service is improved.

Contract Considerations

To secure a stable revenue base in solid waste
management, private firms usua}ly prefex long-term
contracts (five years or more)“with the ability to
escalate charges as their costs increase. Most long-
term contracts have an escalator clause that is tied
to the area's price index. Cities, on the other
hand, seem to prgfer contracts that coincide with
political terms. These terms typically range from
one to four years. They may also be constrained by
legal limits set on length of contract terms.

Contract fees usually fall into two categories:
the fixed fee, and the fixed fee with an escalator
clause. The length of the contract usually influences
the fee arrangement. One-year contracts normally use
a fixed fee, and longer-term contracts usually include
an escalation clause that allows the company to
make fee changes if they experience cost changes.

The contract generally provides the municipality
with power to set rates and regulate the performance
of the service.

1 ;

Budget reductions are possible if users are charged
for service instead of having the city pay for the
service from a budget allocation. Further reductions
are possible if the city has employees in this service
who will be discharged.

2Interview with Roger Ramsey and John Vanderveldt,
Browning-Ferris Industries, Inc., Houston, Texas,
December 13, 1972. Discussions with Combustion Engineer-
ing, American Thermogen, Combustion Equipment Associates,
Carborundum during March, 1973.

3 . .
This is the concensus of opinion in the forty-five
cities visited during the study.
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Use of Private Sector

In Minneapolis, Minnesota, the city govern-
ment assisted 50 private haulers to form a private
corporation to collect approximately 60 percent
of the city's trash. Minneapolis also granted a
five-year contract to a second private firm, for
operation of two transfer stations and one landfill
site. All residential refuse must pass through the
two transfer stations to the disposal site. The
firm receives a per~-ton rate from the city of
$4.65. This rate is fixed for the five-year period,
thus ensuring cost control. This creates risk for
both the city and the corporation. If costs
exceed the per-ton rate, the corporation is placed
in financial jeopardy. This will affect the service
provided.

Wheh one firm is given a regional collection
contract, the private operator will often provide
the disposal services too. This is especially true
in semi-rural and rural areas, where land is
relatively plentiful and disposal site location is
less controversial than in densely populated urban
regions.

In Baldwin County, Alabama, a single private
company was able to negotiate a five-year contract
with the county to provide a sanitary landfill
operation. The firm charges a flat rate of $1.42
per ton, with a 20,000 ton per year guaranteed
minimum delivery clause. Collection in this rural
county is provided to 35 percent of the population
by an association of ten private haulers. The
remaining 65 percent either deliver to the disposal
site personally, use a landfill on their own
property or dispose of their trash illegally.

Before the late 1960's, firms providing
either collection or disposal services were almost
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always small and limited to operating in a few
communities. 1In the past few years, however,
several large national solid waste management
firms have developed. Mergers have accounted for
the growth of these firms. The two or three
largest have systematically purchased independent
scavenger firms in widely separated localities.

In so doing, they have inherited contracts already
in effect with municipal governments.

Even these large national firms have not
installed capital-intensive disposal systems.
They use only sanitary landfill for disposal, and
often own their own sites. Brief discussion with
principals in two of these firms has revealed two
reasons for this situation. First, landfill is
almost always the least expensive alternative.
Even if transportation over long distances is
required, it is usually cheaper to use a landfill.
Second, the technological risk associated with incin-
eration or resource recovery is so large that no

private operator can afford to innovate in this
area.

Financing Considerations ,

These major firms -- no matter how sophisticated
their service -- depend on standard corporate
financing techniques: internally-generated funds,
debt and equity. When a private firm secures a
municipal solid waste contract and requires finance,
the banking community generally studies several
features of the situation:

. The capital structure of the firm.

. The capacity of the city to pay for the
service,

. The length, adequacy and soundness of the
contract.

. The quality of company management.
. The condition of the equipment to be used.
. The political stability and administrative

practices of the municipality's local
system. :
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There are disadvantages in the use of private
contractors. The most important is the loss of
control over the operation. This problem was
acute in Hot Springs, Arkansas, where poor
equipment, inconsistent service and constant street
litter characterized the private system. Hot
Springs is now attempting to regain control of its
system through purchase of new equipment to lease
to the contractor, ownership of the disposal site,
ownership of the processing system, plus increased
regulation of service frequency and quality.

Chicago was particularly concerned with its
capacity to guarantee service. City officials
believe that the city must exercise complete
control over the system if they are to provide
this guarantee.

In the cities visited during this study,
contracting for disposal is viewed with considerable
caution. If a contractor fails in business, or
cannot settle a price dispute with the city, the
closing of his site or processing facility can
leave the community with major problems. It
usually takes more time and more money to solve a
disposal problem than a collection problem.

Observations

Use of a private corporation enables the
municipality to transfer the economic and admin-
istrative burdens of solid waste management from
the city to the firm. The corporation takes on
the responsibility of raising capital. If the
city is dissatisfied with results, it can change
contractors.

The evaluation of private gorporations as a
financing vehicle is actually an evaluation of the
ability of that corporation to raise capital to
finance a solid waste system. The complexity of
using corporations is mainly in the time required to
draft and agree on a contract. It becomes more
complex if a city's system must be discontinued
and the employees discharged or reassigned. The
ability to raise capital through a corporation
depends on the corporation's financial strength. It
is more difficult for a small firm like American
Thermogen to raise capital to construct an incinerator
than it is for a billion dollar firm like Combustion
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Engineering. Nearly any amount of capital for a
. system can be raised by a large credit worthy
corporation.

There appears to be no constraint on the use of
corporations in this field. Corporations receive no
subsidy for work in this field unless they finance
their’ facility with a tax-exempt industrial revenue
bond. This subsidy will encourage more corporate
activity and perhaps more capital intensive systems
because the cost of capital will be lower than the
corporation's normal debt issues.

The corporations should not disrupt any investment
or operational activities in solid waste, but rather
should be a force to increase programsg.
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Mon-Profit Public Corporations

The non-profit public corporation is similar in -
many respects to the authority as a means of financing
and managing a solid waste system. Using this form of
corporate body, the city can shift its financing re-
quirements to an organization outside the immediate
municipal bureaucracy.

The similarities between a non-profit public
corporation and an authority include:

. Financing outside government debt limits.

. Avoidance of legal restrictions, such as the
need for voter approval.

. Coverage for more than one political jurisdic-
tion.

. Management flexibility.

Considerations in the Formation of a Non-Profit
Public Corporation

The major reasons for a community to create a non-
profit corporation rather than an authority to perform
solid waste services are ease of administrative and legal
approval and a long-term commercial interest in the service.
The administrative and legal hurdles are less formidable
and less formal than the formation procedures for an
authority. The non-profit corporation can be established
by the city or by a group of private individuals. The
important consideration is that the organization is tax-
exempt and can issue tax-exempt bonds. To gain tax-
exempt status, the corporation must satisfy the following
Internal Revenue Service criteria:

. The city council must approve the project and
accept the assets after bonds are paid.

. The corporation must agree to give its assets
to the city after bonds are paid.

. The city must provide all easements to the corp-
oration at no cost.
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. The Directors of the corpotation must be city
or state officials.

. The corporation must provide a public service.

The non-profit public corporation provides a less
risky means to test a commercial idea than does a
commercial operation. Using a tax-exempt bond issue,
the public corporation can raise capital more easily,
and at less cost, than could a private corporation
using a taxable issue for the same project. If the
service works effectively, the public corporation can
organize its next service as a profit-making corporation.

In Nashville, a non-profit public corporation was
formed to build an incinerator that could burn solid
waste and sell energy generated in the processing.

The venture is commercial in nature but it was formed

as a public non-profit corparation in.order to increasée
‘the saleability of securities in the market. Without
‘the power to tax and thus use general obligation bonds,
the most attractive issue for the non-profit corporation
is the revenue bond. Por a new system operated by a
new company the revenue bond is the most reasonable
method to acquire the needed capital.

Observations

A municipality has more control over a non-profit
public corporation than it does over a profit-making
firm. In Nashville, the mayor and several other local
and state officials comprise the board of directors.
The non-profit corporation does nQt pay real estate
or federal taxes, and its capital financing can be
offered as tax-exempt.

The disadvantages of this type of financing and
management are that political influence may be exerted
and flexibility lost. Members of the board of directors
may take actions that are politically motivated, whereas
in an authority, the board is frequently comprised of
private citizens. The community may also lose flexi-
bility once the institution is established. It is
difficult to dismantle a public corporation even if
a better service is available to the community from
other sources.
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The evaluation of non-profit corporations as
a financing vehicle is quite similar to the evaluation
of authorities because the non-profit corporation is
established normally to provide services. Only when
large amounts of capital are needed does financing
take place. The establishment of the non-profit
corporation is a complex process. The organization
must be approved by another governmental body, and
a staff must be hired to do its work.

This study did not uncover any non-profit
corporations that were strictly "pass-through"
financing vehicles like the Harrisburg Incinerator
Authority.

The ability of the non-profit corporation to
raise capital depends on its ability to secure con-
tracts for its’services, its performance of the
sexvice as well’as any provisions in its charter
which limit theitype of debt or the amount of
debt. The cost ‘of capital to a non-profit corporation
will depend on the type of debt issued and the per-
formance of the ‘hon-profit. In theory the cost of
capital to the non-profit corporation should reflect
the degree of risk perceived in realizing revenues
because it will not have the security of the full
faith and credit of a community behind it. Hence
there is incentive to make investments that are quite
certain to work technically and to insure that services
are covered, at least to the break-even point, by
contracts. -

Non-profit corporations are not widely used in
solid waste, but there does not appear to be any con-
straint on their use. While non-profit corporations
are not subsidized, their debt issues are. Hence
there is no particular financial stimulus to form a
non-profit corporation because authorities, city
agencies and corporations (under present IRS rulings)
as well as non-profit corporation, can arrange tax
exempt financing.

The non-profit corporations should not provide
any disruptions in solid waste systems.
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Multi-Community Cooveratives

The multi-community cooperative is a system devel-
oped by one community to provide service to itself and
several other communities. Harrisburg, for example,
developed an incinerator with sufficient capacity to
handle sixteen surrounding communities in Dauphin Countv.
The purpose behind a multi-community cooperative is to
achieve economies of scale because equipment is in con-
'stant use. It enables member communities to provide
services nopt otherwise financially possible.

For this type of regional service, one city pro-
vides the leadership. The ‘concept offers several at-
tractive features. It centralizes waste processing and
disposal, reduces the number of small, inefficient,
environmentally unsound systems operating in the area,
and offers options in solid waste handling not other-
wise available to member communities.

But there are also drawbacks for some member
communities: .

. Loss of control over site locations.

. Loss of control over charges for use of gystem.

« Increased interest costs when the leading com-
munity is less credit-worthy than other members.

. Loss of autonomy in solid waste systems
may expand to other government services.

In addition, many communities have long histories
of mutual distrust that make cooperation in a regional
effort difficult

There are also risks for the leadership community.
In the Harrisburg, Pennsylvania, and the Braintree, Mas-
sachusetts programs, the surrounding communities decided
not to take part in the project. In each case, the
sponsoring community is carrying an incinerator with a
capacity that greatly exceeds its needs. This means
that the taxpayers in these communities are carrying
a financial burden originally intended to be shared
with other communities. Residents will continue to
pay for the excess capacity until the surrounding
communities use the system.
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Observations

The multi-community approach, while not as popular
as other types of operations included in this study,
has sound application in solid waste management. First,
urban communities with no landfill area and with limited
opportunities for incineration would benefit from a
regional arrangement where the options are broader.
This approach enables one political jurisdiction to take
the lead, while contractually~bound supporting
communities indicate to the financial community that
the service will be used and sufficient revenues
generated.

The persistent problem in the multi-community
approach is where to locate the sites for the landfill,
the incinerator, or any major equipment. Disagreements
on this point often undermine potentially sound
regional schemes. This problem has occurred in New York
State, in Westchester County, in the area surrounding
Braintree, Massachusetts, in Memphis, Tennessee, and
Harrisburg, Pennsylvania.

The evaluation of the multi-community approach as
a financing mechanism is really an analysis of the
community who-will issue the debt in behalf of the
other communities. The complexity of organizing several
communities together is time consuming because each city
council must approve the concept and the working
agreements. The ability to raise capital will depend
on the lead community's debt capacity and financial
strength. When one community is raising capital for
itself and other communities, its debt capacity can
be strained. 1In Massachusetts, special legislation
providing for general obligation bonds outside the
municipal debt ceiling is available for any community
that desires it. The community must apply to the
state legislature to have an amendment to their
financing laws enabling this expansion of their debt
capacity. In one case, this activity regquired two months.

The cost of capital will depend on the community
issuing the debt if it is a general obligation, or it
will depend on the project if it is a revenue bond.

The constraints on use of the multi-community
approach are dependent on the willingness of independent
communities to work together and, in particular, to let
one community take a dominant role. There is no
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subsidy presently that would stimulate use of this
approach. The tax exempt financing available under
this approach is also available to individual
communities. This approach should not disrupt solid
waste systems, but should encourage more efficient
and better quality systems.
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State Activities in New Organizational Patterns

We have presented the four types of organization
used by municipalities for financing of solid waste
facilities and equipment. While these organizations
have been used exclusively by local governments it is
possible that states may also be able to use them.

The state of Vermont, for example, is considering
the construction and financing of regional solid waste
facilities. The state could establish its own organi-
zation, regional authorities, regional non-profit
corporations, and specific regional districts to be
served by private corporations. Whether Vermont will
actually move into construction and financing for
regional facilities is not yet known. This activity
has traditionally been the function of municipal gov-
ernment in the state. The legislature will act upon
this proposal during its current session.

The concept of state construction, financing,
and assistance in establishing operations is a sound
idea, particularly for a state with a sparse population
and no major cities (population 100,000 or more). The
state has a broader tax and revenue base than any com-
munity. It can use its greater financing power and
combine its financing requirements into a large issue
than can one municipality. Individual communities
benefit from the use of more technical skill and a
lower cost of capital.

In Florida, the state chose another path for
upgrading solid waste facilities. Brevard County
plans to construct two transfer stations, purchase a
shredder, and establish a landfill for the combined
cost of $7 million. With considerable foresight, the
county encouraged the state to pass a law in its be-
half five years ago requiring all waste generators in
the county to use the county's solid waste facilities.
This requirement provides a quarantee of waste volume
to the Brevard County operations and hence a predictable
revenue flow. From this base of revenue, Brevard County
will be able to use a revenue bond to finance the con-
struction of the new facilities if they decide this would
be effective.

In this case a state by enacting legislation, has
provided the basis for improvement of a local transfer,
processing, and disposal facility. The law guarantees
usage, which facilitates financing. The state determined
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that it was best to work through the existing county
government because the county has a broad geographic
spread and is a logical region for solid waste service.

When counties decide to combine to make service
more efficient, as in the Denver area, the state can
pass appropriate legislation and can establish a
separate organization to provide the service.

Summarx

The establisliment of separate organizations for
solid waste has been primarily a local government
effort. The communities have the solid waste problems
and have traditionally organized to handle their
problems. In Vermont, Colorado, and Florida, state
legislation and state activity provided local govern-
ments with alternatives that had previously not been
available.

Thus, organization for financing can be done at
the municipal or the state level. There is little
doubt that special organizational arrangements are
quite valuable for combining municipalities into
regional solid waste areas. The question of when
regional approaches are needed is best addressed by
the communities in that region or state. The
question of who should initiate regional approaches,
the municipality or the state, is best left to the
political decision-making process in the state.
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VI. FINANCIAL MECHANISMS/
ASSISTANCE PROGRAMS TO STIMULATE INVESTMENT

The results of this study indicate that most
communities have not found it difficult to obtain
funds for solid waste expenditures from capital
markets, even for relatively innovative systems.
Capital may be obtained in conjunction with other
municipal capital needs. There seems to be a
very efficient market for general obligation bonds,
and especially tailored revenue bonds. Funding may
also come from general revenues, or in the form
of loans fr¥om banks or private firms. In short,

a community. is almost always able to raise invest-
ment capita% for solid waste systems.

It seems worthwhile to point out once again
that in raising capital funds, the nature of the
project for which money is to be used does not
necessarily determine success in the market.
Rather, it is the way in which the financing mechanism
structures the financial risk. The capital market
place is only concerned with the "price of money” or
interest rate, and the risk involved.

Nevertheless, there are two issues that deserve
attention. The first is specific: the risk of
investing in new technological systems. The second
is more general: the efficiency of the overall
municipal capital allocation process; and in particular
the trade-offs that are made among capital projects,
usually to the detriment of solid waste systems.

Research in both the public and private sectors
reveals that in most municipalities the capital
allocation process has short-changed the solid waste
system. This is not surprising: investment in solid
waste disposal has low visibility. Since most city
managers prefer to invest in projects that are in
the public eye, solid waste is usually low on the
list of priorities. A new hospital generates more
publicity and public approval than a sanitary
landfill.
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The federal government can, and often does,
play a significant role in the allocation process
of individual municipalities. Many current federal
programs are specifically designed to stimulate
municipal capital expenditures in certain "chosen"
,areas. The question is whether a more direct
program for stimulating solid waste expenditures should
be established at the federal level. This is obviously
an important policy decision.

In the remainder of this chapter, several
financial mechanisms will be examined in order to
evaluate their potential for use if such a program
should be deemed desirable. Many of these mechanisms
wouldstimulate general municipal, expengditures, and
thus, indirectly, solid waste expenditures; others
could be used directly for solid waste systems.

The criteria used to evaluate each new mechanism
will be very similar to the criteria used in the
evaluation of existing financial mechanisms. Some
of the new mechanisms have only recently been intro-
duced, some are still in the proposal stage or
have never been used in the so0lid waste field.

The criteria have been adjusted to reflect differ-
ences between existing and new mechanisms. For the
most part, the difference is a matter of emphasis
rather than kind. The analysis will be structured '
in the following way.

. Direct Investment Encouraged
How effective is the sGSsidy? Does it stimulate
investment? What are the benefits of this

investment? (Negative investment incentives
will also be examined.)

e of System Encouraged
Does the i1nvestment stimulus direct dollars
toward labor, or toward capital intensive
systems? Will the investment affect the
public/private mix? Will new or traditional
technologies be favored? Will efficiency in
system capacity be promoted?

. Planning and Management
Will the investment vehicle stimulate
comprehensive analysis? Will it provide
incentives for efficient project management?

-141-~



. Administrative Complexity
What is the administrative process? What
controls are provided project management?
How does administrative complexity affect
the investment decision?

. Equity
What biases are created by each subsidy?
Does a particular subsidy discriminate in
favor of urban versus rural communities, or
poor versus wealthy areas? How does the
subsidy affect communities with and without
systems?
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Grant Programs

One of the more traditional financial mechanisms
that could potentially be used to stimulate capital
investment in municipal solid waste systems is the
federal cash grant. Cash grants may be non~categor=~
ical, as in revenue-sharing, or may be used to
subsidize specific aspects of capital and/or
operating expenditures.

In this section, only categorical capital grant
programs, funded by the federal or state government,
will be considered. These are programs which provide
cash transfer payments to municipal governments)
for use in financing specific capital investment
programs.

There are many ways to structure a grant
program. The simplest, perhaps, would involve the
government transferring to a municipality an amount
of money equal to a certain fraction of construction
and purchase costs of equipment and facilities,
assuming they meet certain criteria. 1In this case,
the municipality would not need to have approval
from a federal administrator before purchase or
construction, but would have to present evidence
that an acceptable installation had actually been
built. A more commonly used structure requires that
a federal administrator approve a proposed project
before funds are granted. In this situation, the
responsible agency would have the opportunity to
review, and perhaps to restructure, a municipal
project.

Both types of grant programs have advantages
and disadvantages. It is virtually impossible to
evaluate these or other grant structures without
first establishing the goals of the grant program.
For example, requiring prior approval would be
necessary if a successful program required inter-
municipality coordination. On the other hand, if
implementation speed is a high priority goal, the
simplest grant system would be preferred.

In this section, several examples of existing
governmental grant programs will be presented.
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Although there are hundreds of such examples, the
range of possibilities is covered in those selected
here. An evaluation of the advantages and dis-
advantages of each grant program will then be
presented. This discussion will focus on the
potential impact that a grant program might have on
municipal investment in solid waste processing and
disposal systems.

The grant programs discussed in this section
are:

. New York Environmental Quality Bond Act of 1972;
. Tennessee Annual Per Capita Grant;
. Federal Construction Grants: Water Treatment;

. Hill-Burton Grants.
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New York Environmental Quality Bond Act of 1972

New York State, according to the terms of its
1972 Environmental Quality Bond Act, will invest
$1.15 billion in water, air, and land resource
development and protection programs. Of this amount,
$175 million is to be used to "help municipalities
bridge the dollar gap between current disposal
methods and resource recovery systems." Grants will
cover up to 50 percent of the capital cost of
proposed systems, and applicants will be judged on
the following criteria:

. Amount of solid waste generatad.

. Extent of resource recovery, and market
potential for recycled products.

. Urgency of the air/water pollution prob-
lems associated with currant solid waste
systems.

. Environmental soundness of the proposed
program,

. Regional "fit" of community's resource
recovery proposal.

. Potential for direct relationships with
other public facilities; e.g., treating
sludge from a sewage treatment plant.

Communities which are too small to support resource
recovery operations can apply for 25 percent grants
towards the purchase of "equipment or devices needed
for environmentally sound land disposal systems."

The goal of this grant program is to foster the
development of resource recovery systems. In this
regard, however, it is interesting to note that the
information circular distributed by the state in
support of the proposed bond issue states that
"...it is not known which recycling processes will
prove to be the most economical and efficient for a
given municipality..." It further states that
"lcommunities] can choose from a number of resource
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recovery systems being developed or come up with a
system of their own."

Obviously, the structure of this program requires
a great deal of interaction between the grantor and
the grantee. The state has provided a specific goal
(resource recovery systems) and a set of criteria
by which it plans to judge specific plans. Distribu-
tion of funds depends on the soundness of each
municipality's plan.

As of this writing, no grants for solid waste
have yet been made. In fact, no actual proposals
have been submitted since not many months have elapsed
since the voters approved the state bonds in 1972,
Evaluation of this program, therefore, will not be
possible for several years. On the basis of the
program structure alone, however, it appears that:

. The program should result in significant
capital investment, but the approval process
may cause long delays. Many communities
may defer all major solid waste investment
until more information on "acceptable"
systems is available.

. Capital intensive resource recovery systems
will be constructed at the expense of
other -methods.

. Efficient system planning and management
will be a direct function of the state's
review capabilities.

. The program will be very expensive, and
difficult to administer.

. The program is weighted in favor of urban

areas that can plan and support resource
recovery systems.

. Municipalities will be less likely to
consider private firms.
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' Tennessee Annual Per Capita Grant

In 1970, the state of Tennessee passed a law
that prohibited open dumping and required a state
permit for any proposed disposal method. 1In
conjunction with this permit system, the sState
appropriated funds so that it could provide an
incentive for compliance with the law. The
incentive is in the form of a state grant, paid
each year to all municipalities that have been
given up-to-date disposal permits. The amount of
the grant is a function of the number of people that
are being served by the solid waste disposal system.
It is currently set at $.75 per capita, but the
state solid waste office has indicated that an
increase to $1.00 per capita is expected to pass
the current session of the state general assembly.
The amount is intended to cover approximately
one-half of a community's disposal costs, and the
use of funds is unrestricted within the solid waste
disposal area.

This type of program structure minimizes the
differences between grant applicants, since it does
not aim to encourage construction of a specific
type of facility. Each municipality is free to
evaluate its own problems and to arrive at the
most acceptable solution. Once this has been
accomplished, receipt of funds is only dependent on
continued operation of an environmentally-sound
system. Of course, there is no requirement that
the funds be spent specifically on solid waste
capital investment. The funds could be used tu meet
a revenue bond interest and principal payment
schedule, however, and thus would serve to guarantee
a certain level of revenue flow.

Although the program has only been in operation
a short time, municipalities in the state have an
excellent compliance record with the permit system.
State solid waste officials attribute this in large
part to the grant program. The program has other
characteristics as well.

. It has been relatively effective in

stimulating investments in solid waste
systems.
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It does not encourage the development of
particular types of systems, has a neutral
effect on public/private mix, and offers no
incentive to municipalities to invest in
new technology.

. It offers no spacial incentive for efficient

and effective management.

It will probably not be difficult to
administer or implement.

It has no preference between urban and
rural systems.

Money goes to systems that were already
in compliance as well as to those which
have raised their standards. It is thus
less efficiently used than if aimed only
at noa-compliers.

pH
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‘Federal Construction Grants: Water Treatment

For many years, the federal government has had
programs under which grant funds were awarded to
municipalities to assist with the construction of
water treatment plants. As of April 30, 1970,
federal grants of about $1.4 billion had been
disbursed under these programs. State and local
governments and interstate commissions receiving.
these grants had constructed about 9,600 waste

treatment projects at a total estimated cost of $6
billion.

To attempt an evaluation of a saries of
programs of this magnitude is far beyond the scope
of this report, and fortunately, program evaluations
‘have already been prepared by governmental agencies,
private consultants, and congressional committees.
These reports indicate that the programs have had
both successes and shortcomings.

For example, the U.S. General Accounting
Office (GAO) has made several reports to Congress to
the effect that the programs have helped to abate
water pollution. Without the construction of the
projects funded by the grants, according to the
GAO, water pollution problems would have been far
more severe in the areas served than they are.
However, the GAO also points out several short-
comings. |

. Many waste treatment facilities have been
constructed in waterways wheré major
polluters locatad nearby -- industrial and
municipal -- have continued to discharge
untreated and inadequatelﬁ treated waste.

. The grants have been awarded on a "shotgun'
basis: i.e., on a first-come-first-served
basis, or as a function of readiness to
proceed. !

1Report to the Congress. In U.S. General Accounting Office.
Examination into the effectiveness of the construction
grant program for abating, controlling and preventing water
pollution. Washington, Comptroller General of the United
States, Nov. 3, 1969. 164 p.
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. No comprehensive programs have been designed
to achieve specific objectives on individual
waterways. -

. A project dollar limitation was part of the
program. This served as a negative incentive
for the construction of regional facilities.

. Operation and maintenance problems have been
widespread for many years in plants
constructed with federal funds. As a result,
these plants have operated at low levels of
efficiency.

. Many of the funds awarded to municipalities
were used for the construction of facilities
to treat substantial quantities of industrial
wastes.

All of these problems are characteristic of
governmental grant programs. In order to carry on
programs that do not have these deficiencies,
great care must be taken to devise plans that fulfill
concrete goals. Praising a program because without
it things would be worse is at best misleading, and
at worst a sad commentary on the nation's capacity
to solve its .environmental problems.

To attempt a reasonable analysis of the
effectiveness of any program would require that the
costs of alternative solutions be investigated.

For example, ,in the case of water treatment plants,
one alternative to the construction grants program
would have been a program similar to the Tennessee
"compliance" grant. Perhaps the same level of
federal funding would have produced a greater level
of municipal investment, had it included a compliance
incentive. Before a comprehensive analysis can be
made, however, it is necessary to establish the goals
of a particular program. This question is especially
relevant in the area of solid waste, where capital
investment may not be synonymous with

environmentally sound solid waste systems.
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Hill-Burton Grant Programs

The Hill-Burton Program was established to assist
states and municipalities in providing hospitals, public
health centers, and out-patient and other health facili-
ties. Two forms of assistance are provided: direct
grants and guaranteed loans.

The federal share of an approved project may
be as much as two-thirds of total eligible costs.
With the exception of public health centers, land
is met considered an, eligible itgm fog, federal
assistance. Some $3.8 billion of Hill~-Burton grants
have been distributed to nearly 11,000 hospitals
and other kinds of health facilities since 1946.

‘State and local governments, hospital districts
or authorities, and private non-profit organizations
are eligible for funding. Funds are dllocated among
the states on the basis of population and per capita
income. Private profit-making corporations are not
eligible. Those regions with high population and
low per capita income receive the highest priorities
since it is the intent of the program to reduce
the costs of health care for those who need it
the most.

Grants are made after the state Hill-Burton
agency and the regional HEW office make detailed
reviews of applications. Applications include plans
and specifications, which are reviewed in depth by
the Hill-Burton technical staff for technical
adequacy and conformance to regional plans. The
applications for a grant must be filed before
construction commences.

Discussions with the Massachusetts Hill-Burton
office indicate that no attempt is made to discriminate
among the types of agencies that submit applications.
In other words, a private, non-profit organization
is as likely to be funded as a public authority.

In allocating funds to specific projects, the
Hill-Burton office attempts to provide relatively
thin coverage to a number of projects, rather than
full funding for a smaller number of facilities.
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As in most federal programs, a great deal of
disagreement exists about its effectiveness.
Critics have pointed to half-empty hospitals, in
smaller cities, built by local officials as show
places and as an inducement to local doctors.

Also, like most programs, once started it develops
a constituency of vested interests that are
resistant to change. The recent federal budget,
which provided a zero budget for the program, noted
that there is currently an oversupply of hospitals
with too many empty beds. For example, the average
hospital occupancy rate is down to 73 percent,
whereas 85 percent is considered optimum in big
hospitals.

Furthermore, the General Accounting Office
concluded in review of the program that:

. Projects were often conceived in a crisis
atmosphere, with little or no attention
given to advance analysis of specific
health care needs.

. Cost estimates were deficient and alternative
sources of funds were not identified early
in the planning process.

. Projects were delayed by federal review
procedures, with the result an increase in
constiuction costs.

. Grants stimulated construction of high-cost
hospital facilities but did not encourage
lower-cost interim or convalescent care
facilities, or more efficient or more
innovative forms of medical care.

. Projects were funded inefficiently, without

attention to national health care needs by
state and region.
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!

Evaluation

Direct Investment Encouraged

Dollar for dollar, there is little doubt that
a capital grant program will be more effective in .
stimulating municipalities to invest in a solid waste
system than any other type of assistance program.
This is true because when federal (or state)
grant funds are available, a municipality believes
it can get "something for nothing." In this context,
it will undoubtedly attempt to get the largest grant
it can reasonably expect.

Construction grant programs provide a cash payment
equal to some fraction of total program cost. Thus,
a dollar of municipal capital expenditure will buy a
proportionately greater amount of investment. Generally
speaking, a construction grant program will generate
more absolute dollar investment than would have been
the case if the municipality was not subsidized.

To understand this, imagine that a municipality
has decided to invest in a solid waste processing
and disposal system. The actual amount to be
invested can be thought of as being an amount that
will equate the marginal benefits to be obtained
with the marginal cost. 1In other words, capital
will be invested up to the point at which an extra
dollar investment would be expected to yield less
than a dollar's worth of output over the years.
Now add a construction grant program. For each
dollar invested by a municipality, perhaps .two
dollars will be invested in the solid waste system
if it is a matching grant program. The municipality's
effective cost has been cut in half. To put it
another way, the benefits for every dollar invested
have been doubled. Under these conditions, the
total capital invested in a project will increase.
If the municipality reduces its own dollar investment
by less than one-half, the total investment in
solid waste capital will rise.

However, there is another side to the issue

of direct investment. This involves timing. From
a theoretical point of view, a grant program should
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not influence the speed with which a municipality
implements investment in a project. Yet much
experience with grant progrars indicates that the

very presence of the program does cause long delays
and continual postponements in municipal project
initiation. There seem to be several reasons for this.

First, every region close to the point of making
an investment will wish to take advantage of the grant
program. Thus, as soon as they suspect that a
federal grant program is underway, they will delay
planned projects until funds are available. This
may take several years, of course. For example, the
" General Accounting Office in an evaluative report on
the waste water construction grant program concluded
that federal funding had not been adequate to meet
the demands of municipalities. Most areas refused
to start their project until they had received a
grant, resulting in the delay of many construction
grants.

Second, grant programs usually require applicants
to submit extensive engineering, technical, financial
and social data to justify the project. These admini-
strative procedures not only increase direct costs, but
also result in delays in project implementation. Delays
occutr on both sides--in preparation of the grant
application and subsequently in its review and modi-
ficagion_when necessary.

One of the most unfortunate aspects of the
timing problem is that construction and land costs
tend to rise over time. When the project is finally
funded, the facility may be no larger than initially
planned but significantly more expensive. What also
may happen if inflation has not been accurately
predicted is that the planned system may have to be
cut back during construction. When this happens,
the reduction in expenditures may reduce the usefulness
of the system. Often when construction has started
there is little choice as to what aspects of a
particular project can be dropped. Careful preliminary
planning goes out the window.

To summarize: federal capital construction
grants may prove effective in stimulating dollar
investment in solid waste systems, but the impact of
the factors described above should be carefully
weighed against this effectiveness.
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Type of System Encouraged

One of the main disadvantages of a capital
construction grant program is that an artificial
incentive is created that affects the choice of a
system. Because the municipality's share of federal
funds is a function of the capital cost of the proposed
system, it is obvious that an incentive to build
capital intensive systems exists.

This characteristic might manifest itself in
the solid waste area by causing an increase in the
number of incinerators installed. A communitv will
be able to build an incinerator for perhaps 50 percent
of its "real value." Since a typical incinerator
might be expected to last for 20 years, a community
would favor this long-term investment over equipment
that might have to be replaced within a shorter period.

Depending on how a construction grant program is
structured, the subsidy may discourage regional solid
waste solutions. If grants are awarded with no
requirement for a regional approach, there will be
a tendency for each individual municipality to construct
its own facility. This tendency already exists and
will only be augmented by the subsidy since it would
either reduce the municipal capital investment
required or, conversely, enable them to purchase a
larger or more elaborate system with the same invest-
ment. This particular effect was characteristic of
the Hill Burton grant program. It was found that
the existence of the large capital construction subsidy
encouraged many small towns to build their own
hospitals when it was clear that a regional solution
would have been more economically efficient. Of course,
this does not necessarily have to happen. If grants
are awarded so that only regional approaches are
acceptable, as is the case with the water treatment
facility grant program, the subsidy could be used to
expressly encourage regionalization.

Another serious disadvantage of a construction
grant program is the incentive created to invest in
systems that are too large for one municipality.

A municipality may be anticipating either population
growth or an increase in waste generation per capita.
It would like to construct a system large enough to

handle the expected load now, when federal funds are
available. It is very difficult for an administering
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agency to control this tendency. Planning an
efficient system, in terms of future needs, is
difficult at best. There is no way to eliminate

a municipality's bias. This problem is also
aggravated by the fee structure used by the engineering
profession. When fees are a function of dollars

spent, there is certainly a strong motivation to design
the biggest and most expensive system that can be
justified for an area. In fact, it has already been
pointed out that most recently installed capital
intensive systems seem far too large for the area
served. A construction grant program may augment

this tendency. .

It is also clear that the availability of funds
from a construction grant program deters a
municipality from utilizing a private firm for
solid waste processing and disposal. Unless there
were a grant program available to private firms,
municipalities using a private contractor would
realize increased costs compared to a grant supported
system. The municipality would be passing up
potential grant funds unless it built the facility
and then leased it to a private concern for operations.

There is one advantage to a construction grant
program: a community is more likely to invest in
new technology when federal funds are available. The
risk to the community is reduced to the extent that
the project is funded with outside capital. Of course,
it is also possible to tailor a grant program so
that certain kinds of systems will be built. The New
York State Grant Program, aimed at resource recovery,
is a good example of this level of system specificity.
This approach has a major disadvantage, however. Many
areas may decide to install the type of system specified
in a grant program simply to get their share of grant
funds, although the system is not suited to their
needs. Thus, a disincentive for an efficient
system is actually created.

Planning and Management

Construction grant programs stimilate system plan-
ning at the local level more than other state or
federal assistance programs. The incentive is
essentially the grant itself. 1In order to qualify for
most programs, it is usually necessary to submit a formal
proposal that spells out the municipality's problems
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in detail and tells how the proposed system will deal
with them. Unfortunately, however, moré effort may
be expended to sell the project to the controlling
agency than is spent on hard analysis.

Because of the artificial incentives that
exist for specific capital intensive systems, the
municipality is inclined to pick the system and then
attempt to justify its choice. If the controlling
agency wishes to "push" one system, it will actually
encourage the type of “"analysis" in which the
conclusions are pre-ordained.

It is rather difficult to comment on the
incentives established for systems management once
the construction phase of a grant program is over.
There is some evidence that poor management and
inadequate maintenance are characteristic of projects
that have been financed with federal grants. It is
cheaper for a community to build a system with excess
capacity and to provide minimum maintenance, than to
construct an optimized system and follow up with
adequate maintenance. For example, one study of
federal transportation subsidies found that the optimal
lifetime of a bus in Chicago and Cleveland was cut in 1
half by the existence of a 66% purchase grant program.
Much undoubtedly depends on the specific system and
the opportunities for capacity-operating expense trade-
offs. An example of this problem in solid waste might
be an incinerator with enough excess capacity to allow
a furnace to be held in stand-by. Rather than provide
regular maintenance, the municipality might wait until
a furnace breakdown occurs and then switch to the
stand-by furnace while repairs were made. There are
many other examples.

Administrative Complexity

A construction grant program is undoubtedly the
federal assistance program that requires the most
complex administrative control system. Most federal
program structures would require the preparation and
review of elaborate system proposals. If a regional,

1Tye, W. B. The capital grant as a subsidy device: the case
study of urban mass transportation. In The economics of
Federal subsidy programs; a compendium of papers. pt. 6.
Transportation subsidies. Washington, U.S. Government
Printing Office, 1973. p.796-826.
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state or national goal is to be encouraged, the way
that individual systems interact must carefully be
evaluated. It is in this respect that many grant
programs have been considered lacking.

Further, unless grant funds are unlimited it
must be expected that a queue of project proposals
will develop. When this occurs, unless an efficient
method of project ranking is available, the allocation
of funds may be made on a first-come-first-served
basis. Certainly this method of allocation is inconsistent
with efficient resource allocation.

Equity

Two kinds of equity issues are associated with
a construction grant program. The first is the
distinction that must be made between urban or semi-
urban systems, on the one hand, and rural systems,
on the other. For solid waste disposal systems, it
seems clear that only urban or semi-urban areas would
benefit from a facilities and equipment construction
grant program. Only in these areas are capital
intensive systems cver needed. The per capita cost
of a solid waste system is a function of the density
of the area to be served. So federal assistance per
capita will clearly be higher for densely populated
urban areas than for smaller, or rural, communities.

The second equity issue centers around the
practice of giving assistance to communities which
have done little or nothing to complv with federal
and state laws. In this instance, municipalities
that have already installed environmentally sound
systems are penalized. Of course, this type of
grant program may be favored, since more money can
be directed to problem areas than in other types of
programs.
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Credit Banks and Loans

Another method for stimulating municipal ex-
penditures in the field of solid waste is the use
a governmental, or quas1-governmenta1,.1ntermedia:y
to do the financing. The intermediary (e.g., a
credit bank) collects the debt requirements of a
numper of communities and goes into the market with
one large issue. After the bonds or securities have
been sold, the intermediary distributes fundg to
the municipalities.

The major advantage to the communities involved
is that the interest rate is lower for participants
than it would be if each municipality issued its
own bonds. An additional advantage is the avail-
ability of financing to municipalities who, through
lack of experience, are not familiar with the
methods of raising investment capital.

The average interest rate is lower when one
agency holds a portfolio of bonds because the risk
is less than for a single community's issue. By
being able to issue a large number of bonds at
each maturity, the credity bank's issue will appeal
to a wide spectrum of potential investors. Large
institutional investors usually do not like to buy
just a few bonds of one maturity. Of course, each
municipality will also realize a savings in trans-
action costs, since it will not need the services of
an individual bond underwriter.

The intermediary that performs the financing
can be a state agency, a federal agency, a regional agency, or
a quasi-public agency like the Féderal National Mdé¥tgagé )
Association. B6nd banks, credit banks, and loan programs are
the most prominent sources of this type of financing.

In this section, several different institu-
tional approaches to this form of financing will be
described. Each financing method will be evaluated
in terms of its usefulness in providing funds for
solid waste facilities and equipment.

The credit banks and loan programs to be
discussed as examples of this concept are:
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Vermont Bond Bank.
New York Environmental Facilities Corporation.
Federal National Mortgage Association.

Environmental Finance Authority (Department
of the Treasury).

Urban Development Bank.

Farmers Home Loan Program.

This is not an exhaustive list of financial
intermediaries, but it represents the major types.
An analysis of the accomplishments of each program
will focus on the type of investment stimulation
each brings to the solid waste field.

-160-



Vermont Bond Bank

]

The Vermont Bond Bank was established to pool
municipal debt issues from a number of small com-
munities. Generally, the debt issue of small
municipalities had been of interest only to local
banks. The bond bank combines local issues into a
single state-sponsored issue. The bonds are backed
by the tax power of the local government, and by
a reserve fund maintained by the bond bank. Although
state bank bonds are not the obligations of the state
of Vermont, the state legislature has the power to
fund any deficits in the debt reserve fund. This
legislative power' provides a "good faith," or moral,
guarantee for the bonds, and most investment bankers
believe that deficits would be covered by the state.

In December 1970, the Vermont Bond Bank issued
$46 million in general obligation bonds, the
proceeds of which were used to purchase the securi-
ties of 48 small towns and local districts. Half
of these municipalities were borrowing $500,000 or
less. The interest cost for the issue, compared
with average interest costs for fifteen individual comm-
unity issues in Vermont for the same time period,
represented a savings -of 50 basis points, or about
$3 million over the life of the issue.l

The Vermont Bond Bank has three primary
characteristics.

. Its issues provide a cost-of-capital
saving for all participating munici-
palities.

. It provides capital formation for
small towns with limited access to, or
knowledge of, capital sources.

. It is completely neutral in the program
investment of the funds; .it does not en-
courage or discourage investments in
solid waste.

lResults of bond sales. Daily Bond Buyer, 214(23516):23,
Dec. 22, 1970.
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Figure III-1
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New York Environmental Facilities cagggration

The New York State Environmental Facilities
Corporation provides financial, technical, construc-
tion, and managerial services to communities needing
help with their solid waste systems. The corporation
can issue its own revenue bonds, or can secure bank
notes which enable it to purchase the bonds issued
by municipalities. The municipality must pledge
its full faith and credit in support of the bonds
purchased by the Corporation. Neither the state
of New York nor the communities themselves specifi-
cally guarantee the bonds issued by the corporation.
There does exist an implicit understanding that the
state will back the bonds by making up deficiencies
in the debt reserve fund.

The EFC has assisted in the design, construction,
financing, and management of three projects. They
have also provided technical consulting services to
many communities. These services are paid for by
the community, at a rate negotiated with EFC which is
generally in line with the rates charged by private
consulting firms. In this area, the EFC is in
competition with consulting engineers and other legal
and financial firms in the private sector. Frequently,
the EFC contracts with corporations for these services.
Pope, Evans, and Robbins, a firm of consulting
engineers, designed the landfill/recreation area for
Brookhaven, Long Island.

EFC has not issued any bonds nor has it ever
purchased any municipal bond issues. Its major
method of financing is the use of short-term notes
which are "rolled-over" to provide medium-term
financing. These notes provide financing for a
specific solid waste or other type of environmental
project in a given community. They are arranged by
EFC's director of finance.

The EFC has established a network of banking
relationships throughout the state and can place
notes in any one of a number of banks. A note is
placed with a particular bank after the EFC has
called several to determine the most favorable
interest rate obtainable for the ¢ommunity in question.
In raising money for a large project like the Brookhaven
landfill, most banks are only willing to accept
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short term notes issued in anticipation of a
later bond issue.

The complete package of services provided
by the EFC is impressive. If a community accepts
EFC's approach, the corporation will take over the
solid waste problem, solve it, and manage the
operation. Furthermore, the service carries the
implicit support of the state.

One advantage EFC has over a general bond
bank like Vermont's is its specialized program for
environmental systems. Its financial and service
activities are available to assist a community in
the complete solution of an environmental problem.
The very existence of the EFC should stimulate
communities to initiate projects and improvements
in solid’ waste facilities and equipment.

The EFC selects those projects it is interested
in supporting so state control can be exacted through
this organization. With its specialized knowledge
in solid waste and other environmental concerns,
the EFC is well suited to invest capital wisely and
more efficiently than an all-purpose bond bank.

Although the EFT provides Financial and
technical support to a community, it is not a lender
of last resort. If several communities desired
assistance from EFC, and the corporation did not have
the funds or services to serve all requests, the
marginal projects would be excluded.

In review, EFC has some very interesting
features.

. It stimulates investment of environ-
mental facilities through its promotional
work, technical advice, and financing.

. It is neutral in stimulating expendi-
tures; solid waste is not preferred
over other environmental investments.

. It can organize and provide technical and

financial services not otherwise avail-
able to smaller communities.
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. Through the range of its services,
it is likely to encourage efficient
use of municipal resources.
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Federal National Mortgage Association (FNMA)

The Federal National Mortgage Association is
a public corporation, wholly owned by holders of
its common stock. Chartered in 1938, FNMA provides
support for the secondary mortgage market by buying
and selling residential mortgages originated by
mbrtgage lenders. Its major purpose is to broaden
the market for mortgages by enabling primary
mortgage makers to clear portions of their holdings
periodically, thus making a continuous supply of
money available for mortgages.

FNMA provides added liquidity to the mortgage
market in two ways: (1) by purchases and sales of
existing mortgages, and (2) through efforts to
standardize mortgage documents to aid development
of a national mortgage market. The first function
is similar in intent to the function of a market-
maker in securities, with an important exception.
FNMA buys much more than it sells, due to its concern
over adverse effects on interest rates of large-
scale mortgage selling. FNMA has engaged in heavy
selling in only one of the last eight years. Thus,
FNMA does not really provide a full secondary mar-
ket mechanism.

In the four years since the 1968 Housing Act
transformed FNMA from a governmental agency into a
private iorporation, the association has tripled
in size. As a public corporation, whose stock
is traded on the New York Stock Exchange, FNMA
has been regarded as a very volatile ("hot") stock,
primarily because of the tremendous financial
leverage allowed the corporation. The allowable
ratio of debt to equity, recently raised to 25-1,
far exceeds that _of any other major financial com-
pany in the U.S.2 The major source of its profits
is the difference between the long-term mortgage
interest rates it charges and the low interest
rates it enjoys in the capital market (low because
it has the borrowing status of a government agency).

1Breckenfeld, G. Nobody pours it like Fannie Mae. Fortune
Magazine, 85(6):88, June 1972.

2Breckenfeld, Nobody pours it like Fannie Mae.
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It is interesting to note that its borrowing status
is a market perception only, because FNMA's notes
and debentures are not actually guaranteed. To
further enhance the FNMA credit rating, Congress
authorized the corporation to borrow up to $2.25
billion from the U.S. Treasury in an emergency.

Although there are similarities between the
problems of the housing mortgage market and the
municipal securities market, there are significant
differences which render an FNMA-type mechanism
impractical and unlikely to receive legislative
support, either for municipal bonds in general or
solid waste financing in particular.

The major source of profit which contributes
to FNMA's "swinging” image and growing public sup-
port is not available with municipal securities.

If an FNMA-type organization were to purchase
municipal securities at tax-exempt interest rates,
as opposed to housing mortgage rates, the sgpread
between interest received and paid out would vanish
and quite likely result in a loss.

In review, the FNMA "concept"” may be assessed
in the following manner, in terms of its applica-
bility for solid waste:

. FNMA purchases debt from primary holders
of debt and not directly from debtors;
hence it is a market-maker rather than
a credit bank.

. The concept, then, only applies to the
municipal bond market, This market is
well organized institutionally. It has
primary and secondary markets and has
substantial new-issue dollar volume
(over $22 billion in general obligation
and revenue bonds in 1972). The insti-
tutions have a known capacity for mar-
ket making.

. The adaptation of the FNMA concept to
solid waste would require a cash subsidy
to cover losses, or expenses not covered
when purchasing municipals with yields
that are lower than or equal to the
FNMA cost of capital.
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. FNMA does not serve the same function
as a credit bank, thus the concept is not
applicable in that role and the market
in municipal bonds has proven capacity
to do what the FNMA can do.

. If the goal is stimulation of solid
waste investment, or greater market access
for solid waste municipal bonds, the
FNMA concept does not provide the
best mechanism for achieving this end.
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fEnvironmental Financing Authorit Department
of the Treasury)

The Environmental Financing Authority, created
by the Federal Water Pollution Control Act of 1972,
is a federal refinancing mechanism to assist states
or municipalities with the financing of the non-
federal share of waste treatment works. With certain
stipulations, the authority is empowered to purchase
obligations of states or municipalities at interest
rates which approximate current market yields
on Baa municipal bonds.

The Authority 1is envisioned as a "lender of
last resort." It exists to assist communities who
cannot obtain long-term funds at reasonable intérest
rates. Acceptable projects are those which are
eligible for federal financial assistance under the
Federal Water Pollution Control Act. Before any
commitment is made by the Authority to a state or
municipaiity, the administrator of the EPA must:

(1) certify that the community is unable to obtain

credit on reasonable terms; (2) approve the project
as eligible under the Federal Water Pollution Con~

trol Act; and (3) agree to guarantee timely payment
of principal and interest on the obligation.

Although the Authority is still in the develop-
ment stage, officials have stated that interest
charges will vary with the market at the Baa rate.

It is expected that approximately 20-25 percent of
federally-approved waste treatment facilities will
be refinanced through the Authority.

To finance its operation, the Authority, with
the approval of the Secretary of the Treasury,
may issue bonds at taxable rates. Losses, resulting
from purchasing at tax-free rates and selling at
taxable rates, are made up from the U.S. Treasury.

Under the proposed Federal Financing Bank Act
{(S.3001), a Federal Financing Bank would be established
to purchase the obligations of federal agencies, such
as the Environmental Financing Authority. This would
relieve the Authority of taking its securities to
the market place. The Federal Financing Bank would
provide a coordinating function among all federal
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agencies, to facilitate refinancing at the: lowest
possible costs. The Bank would be empowered to
issue its own obligations in order to cover pur-
chases from the participating federal agencies.

The EFA concept is better suited to municipal
solid waste financing than other refinancing
mechanisms, primarily because it is designed to
help only those communities which cannot get
financial assistance from any other source. This
places maximum responsibility on individual
municipalities to finance their own projects, and
results in more efficient decisions relating to
individual systems. (See Figure III-2 for a
generalized flow diagram of the EFA.)

The main characteristics of the EFA in the
Department of the Treasury can be summarized as
follows:

. It stimulates investment in environ-
mental facilities by insuring municipal-
ities of access to capital for environ-
mental projects.

. EPA will provide a review and certifica-
tion process prior to EFA financing
thus providing a greater likelihood
of sound investment; and

It supports projects in smaller, more
"credit-risky" municipalities, thus
providing disincentives toward more
efficient regional projects.
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|
' Urban Development Bank

The Urban Development Bank (URBANK), as pro-
posed in July, 1968, would be a non-federal corpora-
tion owned by states and cities. Urbank would issue
taxable bonds backed by the full faith and credit of
the U.S. Government and would use the proceeds to
make loans to states and municipalities. These loans
would be made at one tax-exempt rate, thus encouraging
communities with lower than average credit to apply.

An annual appropriation from the U.S. Treasury would

make up the capital loss the corporation sustains by
lending at a lower rate than it borrows. In addition,
Urbank would provide technical and planning assistance,
and perhaps investment banking services, to some communit-
ies, Fees charged for these services would be used

to cover operating costs. (See Figure III-3 for

a generalized flow diagram of the URBANK financing
mechanism.) '

URBANK would meet a broad range of municipal
financing needs and would thus provide capital for
major investments in any municipal program area.

Although URBANK is an interesting concept,
a review of its services reveals the following
limitations, in terms.of its applicability . . ., ..
to solid waste:

. The subsidy provided by URBANK is non-categorical.
There is no impact on the municipal capital
allocation process.

. URBANK's low cost of capital will appeal
to poorly credit-rated municipalities.
It may tend to encourage, capital inten-
sive investments and to discourage regional
projects.

. To the extent that URBANK stimulates
capital intensive projects, it is
likely to create operating problems
of a technical and financial nature
for poorly-managed communities.
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.Farmers' Home Loan Program

The Farmers' Home Administration1 makes loans
and grants for the construction and/or improvement
of water and waste disposal systems which primarily
serve farmers, ranchers, farm tenants, and other
rural residents. In this section, the discussion
will concentrate on the lozn program which
constitutes 72 percent of total fiscal year 1972
disbursements.

Eligibility for this program is limited to
municipalities with less than 5,500 residents, or
quasi-public bodies which serve residents of these
towns.

The loans are repayable over periods up to
40 years, with annual interest not to exceed 5 percent.
There were 1,327 loans made in fiscal year 1972,
totalling $261,703,930.

The loan program has the following features
that can apply to solid waste:

. Small municipalities have access to
capital at low interest cost.

. The Farmers' Home Loan Program stimulates
investment in waste disposal for small
communities and encourages regional
arrangements.

. The application and award process is not
more difficult and time-consuming than,
for example, a revenue bond issue.

. The loan program does not encourage
extensive analysis, nor do small
municipalities have the ability to
perform sound analyses.

lAt the time of this writing, the 1974 federal budget
contains no appropriations for this program.
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i
' Evaluation

Credit banks and loan programs are analyzed
together because they perform similar services 'for
eligible municipalities. The community turns its
request for funds over to the credit bank or loan
agency, and this intermediary raises funds that are
distributed to the municipalities. The municipality
never directly enters the market nor does it examine
alternative financial mechanisms. The intermediary
performs this function in behalf of all participating
communities..

Direct Investment Encouraged

The credit banks, and loan programs of this type,
provide a direct subsidy to municipalities. 1In all
cases small-sized municipalities are likely to acquire
lower interest costs for their project, hence
encouraging more program investment. However, the
incentive ,to invest is not directed to any specific
program area. In the case of the Vermont Bond Bank
or URBANK, the incentive is spread across the full
range of municipal services. Solid waste does not
have a higher, or lower, priority than any other
municipal program.

The situation is somewhat different in EFC,
EFA, and Farmers' Home Loan Program. The subsidy
(in the form of lower interest costs) is directed
specifically to environmental projects. Thus, competition
for funds is reduced, although some still exists.
Solid waste investments will be a direct function
of their priority (versus air, water, and other
environmental needs) in a given political jurisdiction.

It should be noted that the pooling of projects
does not always guarantee a lower interest rate for
all participating municipalities. For example,
large and wealthy communities like Westchester County
in New York may issue their own debt at an interest
rate equal .to, or less than, the rate of an EFC
revenue bond. The Vermont Bond Bank and EFC do not
have the full-faith-and-credit backing of their
respective states, while a high gquality community
issuing general obligation bonds does have this added
security.
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Type of System Encouraged

The subsidy lewvel provided by credit banks and
loan programs is so small as to have very little
impact on municipal solid waste investment. However,
among the various types of credit banks and loan
programs, those that provide a project screening and
review process may encourage better system planning
at the local level.

It is also unlikely that credit bank or loan
programs will directly affect the public/private mix
in solid waste. A municipality must first decide
whether it prefers a public or private system.
During this deliberation, it is unlikely that an
interest savings of .5 percent of 1 percent would be
the major incentive to shift from a private system
to a public system.

It seems more likely that once a community
decides that a public system better meets its needs,
the use of a credit bank is then viewed as a simpler
and less costly way of raising funds.

Finally, the credit bank or loan programs would
not have any particular effect on designing and
building efficient capacity systems or for stimulating
investment in new technology. Capacity decisions
(from the field survey) are dependent more on
population projections and other community usage than
on incremental dollar cost of per ton added cawmacity.
Also, the subsidy level is too small to significantly
reduce the risk of experimental technology.

Planning and Management

Credit banks and loan programs, in and of them-
selves, do not provide incentives for sound planning
and management. On the other hand, if a particular
subsidy mechanism provides planning assistance in
addition to reducing the cost of capital, a community's
planning process will be enhanced. Of course,
technical assistance could be provided in the
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absence of either a credit bank or loan program.
Essentially, the financial subsidy provided by these
programs is too small to appreciably influence the
quality of the management process.

Administrative Complexity

A straight loan program like Farmers' Home Loan
Program offers some advantages if ease of administration
is the most important goal. When a community determines
its need for capital, it applies for a loan. Within
30 to 90 days, it will have the money. Beyond a
preliminary screening, the municipality need expect
little intervention in the management of the project,
unless payments are not made. Farmers' Home Loan
Program legal and analytical activities are minimal.

Credit banks involve a little more administrative
complexity. When a municipality desires to work
through a credit bank, it must wait until other
communities have a need for a bond issue. The time
it takes for a credit bank to collect enough debt
issues to warrant a bank bond issue ranges from a few
months to a year. Whatever the time, it is out of the
municipality"s control.

The actual time needed to process the request
for issue is minimal: it is the time required to
pool a sufficient number of requests to make a
viable bond issue that is the procedural albatross.

The amount of direction given to the individual
community after the bond is issued is minimal. A
schedule of payments is set up, and only if payments
are missed will the credit bank become actively
involved with the community.
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EFC will becompe more involved with ‘he project
and with community payment if it manages the project.
But, this service activity is in addition to
financing. The financing itself does not prescribe
this form of control.

Equity
|
The workings of credit bank programs tend to
avoid any form of discrimination in terms of pref-
erence toward certain size cities, or urban versug
rural areas, or municipalities with systems or
municipalities without systems.

The credit bank enables small communiti@s e¢o
pool their capital needs, so obviously tRe colicept
works in their favor. In fact, the Vermdnt Bond
Bank stresses this point. In New York State,
with its mixture of large and small communities
that are rich and poor, urban and rural, the EFC
does not appear to prefer any particular type
of community. .

The only-form of bias is towards municipalities
that require equipment-intensive programs. Communit-
ies wanting to finance landfills are not likely to
use the credit bank, simply because pay-as-~you-go
can generate the needed cash. The interest subsidy
provided by a credit bank tends to favor the com-
munity that needs a more capital intensive soiution.
In practice, this form of inequity appears to be
very minor. The Vermont Bond Bank experience
points out that very small communities need to use,
and do use, the services offered by a bond bank.
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i Interest Subsidies and lLoan Guarahtees

A third set of mechanisms that could be used
to encourage municipal investment in solid waste
are interest subsidies and loan guarantees. Since
they have similar characteristics, they will be
treated together. Loan gquarantees
are designed to reduce the risk of default to the
lender, and, as a result, to lower the interest rate
to the borrower. An interest subsidy, obviously,
lowers the effective interest rate to the borrower
nmore directly.

There are five generic forms of interest
subsidies that can be used to stimulate municipal
investment. Two of these have been discussed in
the credit bank section. One is the direct loan at
below-market interest rates (e.g., Farm Home Adminis-
tration loans, which are available to all small
communities regardless of risk). The second is
the type of program which makes loans to municipali-
ties having difficulty getting capital because of
credit problems (e.g., EPA). This section will
focus on the three remaining interest-subsidy options.

First, the subsidy can take the form of a
simple cash payment from the governmment to either
the lender (s) or to the municipality. The cash
payments may be equal to part or all of the interest
charges. Control over project selection may be
achieved by requiring the borrower to submit his
capital program plans prior to authorization of the
subsidy. An example of a cash payment interest
subsidy is the interest reduction payment program
administered by the Department of Housing and Urban
Development.

A second form of subsidy is provided by the
government when it guarantees all loans made to
municipalities. This form of subsidy has less impact
than direct cash payments. Here, the effect is
to bring interest rates charged to municipalities
to the level of equivalent-term, tax-free government
securities. It is doubtful that rates would adjust
by more than 1 percent and, in the case of Aa
rated municipalities, perhaps .5 percent, at most.
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Finally, the interest subsidy may take the
form of a fund to insure lenders against default.
One or both parties contribute to such a fund. If
premiums are set sufficiently high to cover all
settled claims, the net effect on interest rates
is similar to that of a loan guarantee.

Many variations are possible in the design
of interest subsidies, under these three generic
forms. This section will discuss three representa-
tive examples of the interest subsidies. Each
subsidy program will be evaluated in terms of its
usefulness in the financing of solid waste facili-
ties and equipment.
The subsidy programs to be discussed are:
. Municipal Capital Market Expansion Act (S.3215);
. Government National Mortgage Association; and th

.» Hill Burton Progran.
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’Municipai Capital Market Expansion Act (S.3215)

In February 1972, this bill was introduced in
Congress to provide a federal interest subsidy to
any state or municipality choosing to issue taxablé
securities. To offset the higher cost of these
securities (compared to tax-exempt bonds), the U.S.
Treasury would make a direct cash payment to the
issuer equal to one-third of the interest cost.
Thus, a municipality could choose to issue a
taxable or tax-exempt bond, depending on which
offered the lowest cost of capital. The additional
tax revenues realized by the federal government from
the issuance of the taxable securities would be
used to cover the costs of the subsidy.

Under this program, the subsidy rate of
33-1/3 percent is designed to bring taxable bond
interest rates equal to those on tax-exempt bonds.
However, supporters of this bill estimate that
additional federal tax revenues could produce a
net gain for the Treasury. This could be transferred
to the states and municipalities in the form of
increased subsidies. Whether or nét this gain is
realized will depend upon the average marginal tax
bracket of those investors who switch from tax-exempt
to taxable securities.

The overall objective of this legislation,
as stated in the Senate Report No. 92-836, is to im-
prove the municipal bond market in four ways:

. to expand the market for municipal bonds in
order to attract funds required by state
and local governments in years ahead,

. to reduce the amount of cyclical instability
in the market occasioned by periodic credit
shortages,

. to increase the cost-effectiveness of the
Federal subsidy, and

. to provide a comprehensive alternative to
" the proliferation of Federal credit programs
without increasi&g Federal control over local
decision-making.
1U.S. Congress. Senate. Municipal Capital Market Expansion
Act. S.3215, 92d Cong., 2d sess., June 6, 1972. [Washington,
U.S. Government Printing Office.] p.2.
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Although this bill provides for a federal
interest subsidy in the form of direct cash pay-
ments, its main effect is the removal of the tax-
exempt subsidy to bond buyers. At any rate,
from a review of the bill it appears that:

. The interest subsidy provision is in-
tended to restore the cost of municipal
capital at the level of tax-exempt
bonds; thus municipalities would be in
no better or worse a position than they
are now. Municipalities are given no
new incentives to make investments.

. The subsidy is non-categorical, hence
it will not benefit solid waste directly.
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Government National Mortgage Association (GNMA)

The Government National Mortgage Association
(GNMA) is a wholly-owned government corporation
within the Department of Housing and Urban Develop-
ment (HUD). It was formed in early 1970, to
attract additional capital to the home mortgage
market. GNMA enables private securities dealers to
purchase individual home mortgages and to package
these mortgages into guaranteed securities, attrac-
tive for resale to individual investors. The law
enables GNMA to place the full faith and credit
of the federal government behind the principal
and interest of the mortgaged-backed securities.

The mortgages themselves are already in-
sured or guaranteed becasue each "pool" consists only
of FHA or VA mortgages. Mortgages must be in-
sured or guaranteed to qualify for the program.

This program was established to broaden the
housing mortgage market by attracting investors
who wished to invest directly in mortgages, but
had no other convenient means of doing so. Private
dealers provide the refinancing mechanism in this
program, with support from the GNMA guarantee.

The "mortgage-backed"” securities issued by private
dealers are known as "pass-through" securities,
enabling investors to receive a direct pro-rate
share of all monthly principal and interest pay-
ments made to the "mortgage pool." A "pool" must
have a minimum value of $2,000,000 to qualify for
GNMA backing.

Since early 1970, when the program began, more
than $4.3 billion of pass-throughs have been floated.
As recently as June 1972, they were carrying the
highest return of any actively traded, full-faith
government obligation, with a yield of 7.15 percent.

The GNMA concept is primarily one of
broadening the mortgage market to enable the partici-
pation of the individual investor. The value of this
concept to solid waste is limited because a well"

1Breckenfeld, G. Nobody pours it like Fannie Mae. Fortune

Magazine, 85(6):86-89,136,140,145-147, June 1972.
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organized market for municipal bonds already exists,
that includes individual investors.
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' Hill Burton loans and Loan Guarantees

In 1970, HEW began a direct loan and mortgage
loan program to augment assistance provided to states
under the Hill-Burton Grant program. The loans
have the same purpose as the grants; namely, to
provide health care facilities to regions needing
construction and modernization of facilities. State
and local governments, hospital districts, and
authorities are eligible for direct loans; private
non-profit organizations are eligible for mortgage
loan guarantees.

The holders of federally-guaranteed mortgage
loans are paid direct cash subsidies sufficient to
lower the interest rate by 3 percent. Direct loan
borrowers will automatically receive the lower rate,
calculated at 3 percent less than the market rate.
In fiscal year 1972, $170,000,000 was obligated
under this program and an estimated $605,000,000
will be obligated in fiscal year 1973.

Commitments are made prior to construction
and the loan terms are not to exceed twenty-five
years.

To date, this program seems to have the
same weaknesses ag the Hill-Burtoft Grant progtafi.
A review of the program reveals that:

. Project planning is inadequate, with
little attention given to needs
analysis.

. Cost estimates are deficient,

. Below-market interest rate loans give

applicants little incentive to examine
alternative sources of financing.
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. Evaluation

Direct Investment Encouraged

Interest subsidies and loan guarantees will
stimulate investment as long as the capital is at
an effective interest rate that is less than that
of the municipality's general debt. The level of
investment stimulated will be a direct function of
(1) the level of .interest subsidy and (2) the
markets' perception of the project risk.

A loan guarantee, on the other hand, is
limited somewhat in its effect, because once the
guarantee i{is made, the interest subsidy is estab-
lished. For communities with "high-grade" bond
ratings, the guarantee will not represent much of
a subsidy, perhaps less than 25 basis points.

Since an interest subsidy can be set at
whatever level is necessary to stimulate investment,
it can clearly be far more effective than a loan
guarantee.

For example, a loan guarantee providing full
faith and credit backing for solid waste investments
would be more effective in reducing the interest
rate for Ba municipalities than Aa communities. If
one assumes that Ba municipalities are more likely
to be rural areas with small populations, the invest-
ment stimulus is for these municipalities rather
than larger, more credit worthy communities. The
benefits then tend to-acerue to communities that do
not have the most severe solid waste problems.

On the other hand, an interest subsidy pro-
gram that provides a percentage interest reduction,
like the Municipal Capital Market Expansion Act, will
distribute the benefits more evenly.

An interest subsidy tends to stimulate capi-
tal intensive solutions. For example, an interest
subsidy may push communities attempting to choose
between an incineration and a landfill toward the
more capital intensive investment. Of course, it
is generally true that any capital subsidy encourages
greater capital investment, hence more capital in-
tensive projects.
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To be effective in the field of solid waste,
an interest subsidy or a loan guarantee must be
available solely for solid waste projects. The
Municipal Capital Market Expansion Act, as proposed,
will do very little for solid waste. It affects
solid waste investments only in that it affects
municipal investment in general. In general, an
interest subsidy would be far less effective as an
investment stimulant than a grant program. An
interest subsidy that provides a greater interest
rate savings than a credit bank will offer a greater
stimulus to investment than a credit bank.

Type of System Encouraged

Interest subsidies and loan guarantees can be
expected to generate investment in capital inten-
sive systems, as do any capital subsidies. Unlike
a grant program, which could be designed to en-
courage any community to invest in capital inten-
sive solutions, an interest subsidy would only
influence investment decisions in those communities
which are already on the verge of installing capital
intensive facilities.

This type of subsidy would do little to pro-
mote investment in new technology systems. An
interest subsidy would have to be designated
specifically for new technology investments to
make any difference. Otherwise, it is neutral on
new versus existing technology. Given the operating
risks of new technology in solid waste, an interest
subsidy would do nothing to overcome municipalities'
hesitance to support innovation. 1It is doubtful
that this type of subsidy could significantly
reduce the overall risk associated with a new
technology project.

If an interest subsidy or loan guarantee
could be applied to any solid waste bond issue, then
there would be a slight tendency for municipalities
to build systems somewhat larger than necessary.
This might happen simply because of the reduction
in cost of capital to the community. Any subsidy
which makes it easier for individual communities
to raise capital will reduce the incentive toward
a regional approach. This will create inefficiencies
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in some areas. This could be avoided if intensive
project review procedures were established, as for
Hill-Burton subsidy awards. But this would increase
administrative costs. Judging from programs such

as Hill-Burton, the review process does not nec-
essarily increase management efficiency.

Finally, to the extent that this type of sub-
sidy reduces the cost of capital for a municipality
but not a private company, it obviously discriminates
against the latter. As it stands, however, many
municipalities are inclined to perform their own
solid waste services simply because of the differences

that already exist in cost of capital between the
tWO. . i & pee e ?—

Planning and Management

One of the arguments made against the use of
loan guarantees and interest subsidies is that,
without costly project review procedures, there
is no incentive for applicants to improve the
quality of project evaluations. Because the sub-
sidy is so readily attainable, as in Hill-Burton,
the investment is made in more capital intensive
projects, which often turn out to be oversized,
or which have proportionately higher operating
costs. If this occurs, the manager discovers that
without operating subsidies, he cannot afford to
maintain the system after it is built,

From the Harrisburg and Braintree cases, it
can be observed that municipal decision-makers may
invest in technically risky, oversized systems even
without subsidies., These experiences underline the
thought that subsidies can provide incentives for
a risk taking investment at a time when a cautious
approach to new technology is needed.

Although an interest subsidy does not stimulate
analysis during the planning process, it could be
expected to provide incentives for better project
management than would a grants program. This is
true because the municipality is still liable for
all of the bond principal payments, and perhaps
some portion of the interest. A grant reduces
this liability, and thus removes some of the incen-
tive for good management. 1
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Administrative Complexity

The administrative complexity of a subsidy
program depends largely on the machinery of the
review process. If there is extensive project
review before a subsidy is granted, the process
involves a bureaucracy, hence increased complexity
and an annual cost that generally is in the millions.

A subsidy program does not need such complex
review procedures if it is a flat rate, or is based on
a formula, and is available to all municipalities
or to all capital projects (e.g., the S$.3215 bill).
Here, administrative simplicity reduces administra-
tive cost, but, at the same time, foresakes project
review and control over ongoing operations.

Since solid waste has traditionally been
handled by local governments, or their contractors,
project control by a state or federal agency is
out of the guestion, unless hundreds of new solid
waste specialists are added to the subsidizing
agency's staff.

Equity

As mentioned earlier, a loan guaranteé prograin
would discriminate in favor of smaller, rural com~-
munities. These communities frequently have lower
bond ratings than larger cities, or, no rating at
all. Thus, full faith and credit backing from the
government would have a significant impact on the
risk premiums associated with their bonds. 1In
contrast, the incremental risk reduction on bonds
issued by the larger municipalities would be slight.

A direct interest subsidy for solid waste
projects may be either neutral or discriminatory.
For example, if the subsidy were designed to reduce
the net interest rate to a fixed percentage, {e.qg.,
a rate equivalent to a Baa rated bond), communities
with higher ratings would be subsidizing those with
ratings lower than Baa. If on the other hand, all
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communities were to receive a fixed-percent interest
reduction on any solid waste bond issue, regardless
of their effective interest rating, the subsidy
would be essentially neutral.

Even in the latter situation, however, any
community which did not issue a solid waste bond
would, in effect, be subsidizing those that did.
Thus, one could argue that most communities would
be inclined to issue bonds, rather than depend
on pay-as-you~go financing, to take advantage of
the subsidy.
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CASE STUDIES
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EXPLANATION

The following thirty-eight case studies were prepared
as source data for the report. The cases are sequenced
alphabetically within three categories, cities, counties
and regional systems, and states, and each is organized as
follows:

. introduction and key features

. solid waste system background

. recent developments

. financing

. observations
To the extent possible, the write-ups follow a parallel
development, with primary focus on the description of the
capital formation process. The majority of the cases
cover specific cities or communities. However, in several
areas where there was a high degree of similarity between
community solid waste practices, "state" cases were
prepared.

On the immediately following pages are five case
summary tables. The first is a general summary of
pertinent facts about each case. The remaining four list
the cases according to selected variables.

1. by population
2. by financial mechanism used |
3. by organizational form

4. by processing/disposal system type.
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CASE SUMMARY INFORMATION = GLNECRATL

l Refuse Tonnage Size Recent Solid System Managimunt
Population Gencrated Transfor/Processing/ | (Tons Por | waste System rinancial Organizational
Location Si1ze Por Dayeee Disposal Equipmont Day' ‘| Investment Mechanisn Fora

Allegheny 1,654,26) 2,480 Landgill Unknown 4,000,000 Genoral Obliga~ County
County and Transfer Station tion Dond/Pri- *
Pittsburg, vate Financing
Pennsylvania®
(Ragional)
Arbuckle 14,500 20-30 Landfill Unknown 110,000 Farmers Home Regional Author-
Regional Adninistzation ity
Development Loan
Authority,
Oklshoma
Atlanta, 497,421 1,000 Unknown Unknown 1,000,000 Revenue Bond Cicy
Gaorgiat® (eatimate)
Baldwin 59,382 76 ‘ Landfill 40-50 27,000 Cuzrent Revenus Privats
County,
Alabama
Braintrea, 36,000 90-133% Incinerator 240 2,750,000 General Obliga- Toun
Massachusotts tion Bond
Bravard 230,000 600 Shredding and 600 6,520,000 Reovenue Bond County
County, Landfilling 250,000 EPA Grant
FPlorida*
Brookhavan, 235,000 590 Lanafill 1,000 Unknown Bank Loan New York State
New York {estimata) Environmental
Pacilities
Corporation (non-
. profit public
corporation)
Broward 620,000 1,200 Incinerator 800 2,600,000 Revenus Bonds Céunty
County, {estimate) Shredder $00 500,000 Private Capital Private
Plorida
Cheyenne, 40,000 100 Open Dump - NHone - City
Wyoming
Colorado 2,210,000 5,857 Landf£ill - None - -
DeXalb 414,000 1,330 Shredding and 2,000 921,000 General Obliga- County
County, Landfilling tion Bond
Georgia
Transfer Sta- 600 281,000
tion
Denver, §15,000 578 Landfill Unknown - Current Revanue City
Colorado
Des Moines, 282,330 750 Landfill Unknown 2,000,000 Revenue Bond Regional Author-
Iowa (estimate) {$1,500,000)/ ity
Pari Passu Bond
1§500,000)
Great Falls, 60,091 100 Shredding and 560 686,000 Bank Loan City
Montana Landfilling
Harrisburg, 73,000 140 Incineration 720 12,500,080 Revenus Bond City/Authority
Pennsylvania (estimate)
Hot Springs, 35,000 90 Incinerators 100 1,100,000 Revenue Bonds City
Arkansas
Idahe 713,000 1,400 lLandfill - None - -
{estimate)
Kansas City, 507,000 1,600 Landfill Unknown 8,450,000 General Obliga- Private
Missouri ¢ (estimate) tion Bond
Knoxville, 174,587 480 Landfill Unknown 975,000 General Obliga- City
Tennessee Transfer Station 750-800 425,000 tion Bond
Malden, 58,000 100~150 Incinerator 1,650 16,000,000 Undetermined Private
Massachusatts®
(Regaional (1,000,000 (2,000 TPD .
System) estimate) astimate)
Memphis, 624,000 2,000 Landf£ill } | unk Current Revenus /| City
Tennessee (estinate) Genezal Obliga-
tion Bonds
Minneapolis, 430,000 510 Landfill Unknown 925,000 Private Capital Private
Minncsota Transfer Station Unknown ’
Nn‘;hvlue, 440,000 1,200 1ncinerator 720 16,500,000 Revenue Bond Non-Profit Public
Tennessee - Corporation

*Potential systems not yot implcmented.
"Pastl 11y implemented sys

sear,

culated on tl

ho Bad1aY 20 a1x day weck.
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CASE. SUMNARY (INFORMATION - ULNERAL

(CONTINUVER)

I ARy
Refuse Tonnage Size Recent Seoliad yatas Management
Poputation Generatcd Transfer/Processing/| (Tons Por | wasta Systea Pinancaal Ozganizational
Location Size Pcr Day*** Disposal Equipment bay) Investment Machanism Form
New Orleans, 593,471 2,000 Resource Rocovery 1,000 Hone Pederal Grant or | City/Privato
lLouisiana*® System (estimate) Private Capital
. Incinerator and 1,000
N Dump (estimate)
New York, 8,000,000 26,000 Incinerator 7,000 10.000;000' General Revenus 41' Cicy
New York * Bonds
Landfills imknown
Orange County 344,000 700 Lanafill Unknown 1,700,0 Bond 3
Plorgd. ’ ’ (ostimate) »700,000 Tavenus County
Transfor Statione* Unknown
Portland, 382,019 | 750 (estimate) | Landfill Unknown 143,000 Current Revenue Cley
Oregon (*72-'73)
(Regional) (800,000) | (1,600 estimate) . " .
‘g -t -
Sacramento 930,000 1,600 Landf£ill 1,000 968,000 Current Revenus County
County, (estimate)
California Transfoxr Station 120 - - \ -
(entimate)
Transfer Station*® $0-75 968,000 168 U.B. Air County
Poxce
648 Current
. Bsvenue
St. Louis, 572,000 1,000 Incinerator 1,000 3,370,000 General Obliga- City
Missour: tion Bond ‘
Utility Boiler 600 2,300,000 Pedazral Grant/ Public Utilicy
General Obliga-
tion Bond/Private
Capital
San Diego
County, 1,500,000 2,000 Pyrolysis 200 4,000,000 734 Pederal Grant County
California * 25% Current Rev-
ence
Saugus, 25,000 $0-75 Incinerator 1,200 30,000,000 Private Capital Private
Massachusetts®
{Regional (1,000,000 | (2000 TPD
System) estimate) estimate)
Seattle, 531,000 1,000 Landagill unknown 820,000 cuzrent Revenus City
Washington
Tranafar Station 2,000 3,700,000 - -
S.E.Oakland 360,000 a0 Incinazrater 600 1,400,000 Revenus Bonds/ Authority
County, Curzrent Revenue
Michigan Transfer Station 1,800 1,500,000
Ventura County, 361,000 1,200 Landf£ill unknown 1,1%0,000 38 Peceral Grant County
California 970 Current Rev~-
enue, including
[ Rowvenue Sharing
Vermont* 464,732 1,000 Resource Recovery 300 Unkaown State Bond Bank/ StatefTowns
(estimate) Landf£ill Current Revenua
Washington® 3,400,000 10,050 Landfill Unknown -— 6tate Grants/ -
(estimate) Other
Transfer Statione Unknown —_
Weber County, 120,000 230 Incinerator 300 487,000 Current Revenue County
Utah
Bxpansion Incin- 150 624,000 $68¢ U.S. Dept. of
arator Defense
428 Current Revenuq
including Revenus
Shazing
Wyoaing 332,416 664 - | open pump - None - - "

epotential systems not yet implemanted.
*¢partially implemented system.

e*secalculated on the basis of a six day week.
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Arpuckle Regional
Development
Authority, Okla-
homa
Braintree, Massa-

ciiusetts
Cheyenne, Wyoming

Hot Springs,
Arkansas

Saugus, Massachu-
setts (Regional
Ponulation -
1,000,000)

CASE SUMMARY BY POPULATION

R m M e am M. L e eGMe 0b G o mdm 6 as 4 sme o aEaas S Gree Al it & sy =

——— oo

50,904-103,00°

Balawin County,
Alabama

Great Falls,
Montana
Harrisburg, Penn-
sylvania

Malden, Massachu-
setts (Regional
Population -
1,000,000)

F

100,500-500,000

500,000-1,000,000

1,000,000-Up

Atlanta, Gecrgia

Brevard County,
Florida

Brookhaven, New
York

DeKalb County,
Georgie
Des Moines, Iowa

Knoxville, Tenn-
essee

Minneapolis,
Minnesota

Nashville, Tenn-
essee

Orange County,
Florida

Portland, Oregon
(Regional Popu-
lation - 800,000)

S.E. Oakland
County, Michigan

Ventura County,
California

Vermont

Weber County,
Utah

Wy OrLing

D RO,

Broward County,
Florida

Denver, Colorado

Idaho

Kansas City,
Missouri

Memphis, Tennessee

New Orleans, Louis-

iana

Sacramento County,
California

St. Louis, Missouri

Seattle, Washington

Allegheny County
and Pittsburg,
Pennsylvania
Colorado

New York, New York

San Diego County,
California

Washington
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Allegheny County and

CASE SUMMARY BY FINANCIAL MECHANISM USED

= =

General Obli-
gation Bond

Pittsburg, Pennsyl-
vania

Braintree, Massa-
chusetts

‘DeKalb County,
Georgia

Kansas City,
Missouri

Knoxville, Tenn-
essee

Memphis, Tennessee
St. louis, Missouri

Revenue
Bond

Atlanta,. Georgia

Brevard County,
Florida

Broward County,
Florida

Des Moines, Iowa

Harrisburg,
Pennsylvania

Hot Springs,
Arkansas

Nashville, Tenn-
essee

Orange County,
Plorida .

8.8B. Oakland
County,
Michigan

New York, New YorM

Bank
Loan

Brookhaven, New
York

Great Falls,
Montana

Current
Revenues

Baldwin County,
Alabama

Denver, Colorado
Memphis, Tennessee
Portland, Oregon

Sacramento County,
California .

San Diego, Cali-
fornia

Seattle, Washing-
ton

S.E. Oakland
County, Michigan

Ventura County,
California

Vermont

Weber County, Utah

Private
Capital

Allegheny County
and Pittsburg,
Pennsylvania

Broward County,
Florida

Minneapolis,
Minnesota

New Orleans,
Louisiana

St. Llouis,
Missouri

Saugus, Massa-~
chusetts

Other

Arbuckle Regional
Development Authors
ity, Oklahoma

Brevard County,
Florida . !

Des Moines, lIowa
Malden, Halaachﬁseth

New Orleans, Loﬁia-
iana :

Sacramento County,
California

St. Louis, Missouri

San Die Coun
Callforgga .

Ventura counkj:
California

Vermont
Yashington

Weber County, Utah




CASE SUMMARY BY ORGANIZATIONAL FORM

Non-Profit Public

Town/City County Authority Corxporation Public Ttility Private
Financial Financial Financial Financial Financial Pinancial
Location Mechanism|Location | Mechaniam|Location | Mechanism| Location | Mechanism|Location | Machanism|Location | Mechanism
Atlanta, Revenue JAllegheny| General Arbuckle | Parmers |Brook- Bank Loan|St. Louis| Federal |Baldwin | Current
Georgia Bond County & | Obliga- Regional { Home Ad- |haven, Miseouri ] Grant/ County, Revenue
Pittsburg] tion Devalop. | mnistra~-| New York Gensral |Alabama
Braintree,| General Penn. Bond/Pri-|Author., | tion Loan Obliga-
Mass. ©Obliga- vate Fin-|Oklahoma Nuhvul.:l Revenue tion Browaxd | Private
b tion Bond ancing Tennessee| Bond Bond/ County, Capitai
Das Revenue Private |Florida
« Cheyenne, {Brevard | Revenue (Moines, Bond/ Capital
f ¥voming - County, | Bond; Ilowa Pari Kansas General
Florida | EFA Grant Fassu City, Obligation
Samer e, Current Eond Missouri | Bond
7 +lo-ado | Revenue |Broward | Revenue
County, Bonds Harrig- Revenue Malden, Undeter-
Great Bank Florida burg, Bond MasB . mined
Falls, Loan Penn. (Region-
Montana DeKalb General al Sys.)
County, |Obliga- |S.E.Oak=- | Revenue
Hot Revenue Georqia tion land Bonds/ Minneap~ | Private
Springs, | Bonds Bord County, | current olis, Capital
Arkansas Michigan | Revenus Minnesot
Orange Revenue
Knoxville | General County, Bond New Or- Private
Tennessee | Obliga- [Florida leans, Capital
tion Louisian,
% Bond Sacra- Currxent
1 mento Revenue; Saugus, Private
 Memphis, Current County, 168 U.S. Mass . Capical i
* 1 :nnessrc | Revenue/ |Cal, Arr Forece (Region~- \
) General 843 Cur-~- al Sys.) :
Obliga- rent Rev. 3
' tion Bond
i San Diegoj 758 Fed.
v . ~aderal Califor- | Grant
A R B~ 13 nia 25% Cur-
R I 1 Y rent
Revenue
New York, | Genexal [}
New York Revenue Ventura 3% Ped- H
Bonds County, | eral H
Califor=- | Grant
Portland, | Current (nia 97% Cur-
Oragon Revenue rent Rev-
(Region=- enue,
al) inecl.
Revanue
§t. Louis | General Sharing
Missouri | Obliga-
tion Bond|Weber Current p
County, Revenue;
Seattle, Current Utah 58% U.S.
Washing- Revenud Dept.
ton - Defense
428 Cur-
Vermont State rent Rev-
Bond enue inc.
Bank/ Revenue
Current Sharing
Revenue




CASE SUMMARY BY PROCESSING/DISPOSAL SYSTEM TYDE

shredding Resource

Landfill and Lardfill Incineration Recovery
Allegheny County and Brevard County, Braintree, Massachu- | New Orleans,
Pittsburgh, Pennsyl- Florida setts Louisiana
vania* . ‘

. . DeKalb County, Broward County, San Diego, California**

Arbuckle Regional Georgia* Florida (inc. shred- )

Development Author- ding) :

ity, Oklahoma Vermont (inc. landf£ill)
Creat Falls, Harrisburg, Pennsyl-
Montana vania

Baldwin County, .

Alabama
Wyoming Hot Springs, Arkansas

Brookhaven, New York :

Cheyenne, Wyoming Malden, Massachusetts

" Colorado,
’ Nashville, Tennessee

Denver,- Colorado
. Naw Orleans, Louis-

iana

Des Moines, Iowa

New York, New York
Idaho

St. Louis, Missouri
Kansas City,
Missouri

Saugus, Massachusetts

Knoxville, Tenn-

essee"* S.E. Oakland County,
. Michigan*

Minneapolis,

Minnesota® . Webexr County, Utah

New York,

New York

Orange County,
Florida*

Portland, Oregon

Sacremento County,
California*

Seattle, Washing-
ton* !

Ventura County,
California

washington?

*Includes Transfer Station
*#*pyrolysis



.Atianta, Georgia

Atlanta, the capital of Georgia and the county seat of
Fulton County, is the largest city in the state, with a
land area of approximately 132 square miles. The population
of the city has increased slowly over the past decade, from
487,455 in 1960 to 497,421 in 1970.

Atlanta has traditionally financed solid waste capital
expenditures through the use of revenue bonds. As with many
other cases we examined, however, the sanitation department's
budget runs an annual deficit which is subsidized out of
general tax revenues.

Solid Waste System Background

The city's sanitation department currently provides
refuse collection and disposal services to all residential
units and to the majority of commercial and industrial
establishments within the city. Apprgximately 1,000 tons
of solid waste are disposed of daily.

Most of the operating costs for providing these services
are paid for through user-charge revenues. Currently, the
annual rate is $12 per residential lot, plus $8.00 per 25
feet of street frontage, with a maximum of S$44. Commercial
service is provided on a fixed-rate-per-container basis.

At current rates, the department incurs about $2 million
annual deficit, which the general revenue fund covers.

Efforts to increase rates or to change the type of servica--
€.5., to less expensive curbside pickup--have been politically
unsuccessful.

In 1968, the city disposed of all refuse in two large
municipal incinerators. When federal and state air pollution
standards became more stringent, however, a major capital
investment was required to bring both incinerators into
compliance. An independent consultant was hired to estimate
the cost of the modifications, and in October 1968, Atlanta
went out for bids on Sanitary Department Revenue Certificates
worth $4 million. Of this amount, $2,433,349 was to be
used to upgrade the older Mayson incinerator, built in 1942,
and $1,186,000 was to be spent on the Hartsville Incinerator,

1This is a rough estimate, based on population and a refuse

generation rate of 4 lbs. per person per day. The city was
unable to provide actual tonnages.
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built in 1965. The remainder would cover engineering
inspections, tests, and contingencies.

City officials were somewhat skeptical about the
proposed modifications. They decided, therefore, to install
air pollution control equipment on only one of the two
Mayson furnaces, and to test the results before making
further expenditures.

In 1970, capital improvements to the Mayson incinerator
were completed and tests were initiated. After one year of
trial operation, it was determined that the new system .
would not be able to meet the particulate emission standards.
The city was forced to close the facility.

Since that time, Atlanta has continued to operate the
1,000 ton per day Hartsville facility, without modification,
as well as six landfills which handle the 50,000 cubic yards
per month of refuse which formerly went t6 the Mayson
facility.

Recent Developments

Currently, Atlanta faces considerable pressure either
to upgrade or to stop incinerator operations. If a decision
to close the Hartsville incinerator is made, approximately
three sites are available within the city limits for new
disposal facilities. However, Atlanta's Department of Fin-
ance believes that issuance of an additional revenue bond
would be too costly given the sanitation department's cur-
rent deficit operations and has limited the project to a
maximum capital expenditure of $2 million ($1.8 million
remaining from the 1968 issue, and $200,000 out of subse-
quent operating budgets).

Five alternatives appear to be under consideration.
First, Atlanta can install air pollution control equipment
on the Hartsville incinerator. The consultant who conducted
the Mayson incinerator study estimates that the minimum
costs would be $990,000, and that once incorporated, addi-
tional operating costs will amount to $60,000 annually.

But, it is probable that the state will require that waste
water treatment facilities be added to the incinerator.
This will create an additional capital and operating expense.

A second alternative is an offer from the Southern
Railway Company to bale, rail haul, and dispose of the city's
refuse for $6.97 per ton. The city sees certain disadvan-
tages built into this proposal, namely, the location of the

<03
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baling station, the automatic escalation clause in the
contract fee, and the relatively high cost of the opera-
tion.

A third possibility involves a private firm willing
to contract for a recycling operation at fees comparable to .
landfill disposal costs. The company had firm commitments
for sale of recovered materials and was willing to dispose
of all refuse, provided the city would sign a long-term
contract. Since the city charter prohibits long-term
arrangements, no such contract was possible.

The fourth and fifth alternatives both include some
form of municipally-run landfill--one with pulverization
and one without. Despite public pressure against landfill
the city finance department believes this the most economi-
cal solution. Nevertheless, the public works department,
which makes the final selection of disposal technology,
currently favors maintaining the existing incinerator.

The final decision on these alternatives is being deldyed.
The issue is a politically sensitive one, and 1973 is an
election year.

Financing

Atlanta is governed by a mayor and a board of aldermen
composed of 17 members and works under a strict budget law
which limits anticipated appropriations to 99 percent of
the previous year's revenues. Since 1937, the city has
ended each year with a cash surplus. With the exception
of the sanitation, airport, and water and sewer services,
all city departmental operations and capital improvements
are supported by the general revenue fund and general obli-
gation bond issues.

Nearly all G.O. bond issues require voter authorigation
in a special-purpose referendum. The exception is a $4 million
bond issued each year for general city purposes without voter
approval.l oOn December 31, 1967, the city debt limit on
general obligation bonds was $176,843,000.¢4 At that time,

lA 1968 Constitutional amendment makes this exception.

2This is 12 percent of the assessed valuation of taxable
property. Assessed valuation is 40 percent of the esti-

mated true market value.
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the outstanding general obligation debt was $117,113,617,
or 66 percent of the debt limit. 1In addition, the city had
outstanding obligations on revenue bonds in the amount of
$72,522,860. 1Included in this amount was $2,815,290 worth
of outstandlng Sanitary Department Revenue Certif;cates
issued in 1949 and 1961.

Since 1949, Atlanta has financed major capital improve-
ments in its solld waste system by the use of revenue bonds.
The original rationale for using this mechanism appears to
have been the similarity of solid waste operations to water
and sewer services. Specifically, the Georgia Constitution
authorizes the city to make special assessments (i.e., user
charges) for both services+ which can be used to cover both
operational and capital expenditures. At the time of the
first such issue, it was believed that general obligation
bond financing should be reserved for those municipal
services which are unable to generate direct revenues.

The use of revenue bonds for solid waste operations has
been continued because of tradition.

In 1968, Atlanta was unable to raise solid waste
service charges to a level where total revenues would be
equal to expenditures. Based on cash flow projects prepared
at that time, the 1968 Sanitary Department Revenue Certifi-
cates received AA rating from Standard and Poor's (identical
to the city's rating), and were sold at interest rates
ranging between 4.3 percent and 4.75 percent. These rates
were comparable to municipal general obligation -interest
rates at that time.

It is interesting to examine the terms of this issue,
since it certainly does not appear to be a true revenue bond.
For example, the city pledges a "continuing direct allocation
from total service-charge receipts [0f] the sums required to
pay principal and interest on [the certificates'] respective
maturity dates." These allocations have first claim against
departmental revenues. Furthermore, the city must "revise
and adjust such charges to the extent necessary to produce
funds sufficient at all times...to provide revenues for
the maintenance of the Revenue Fund, which shall be suffi-
cient to discharge the payment of the principal and interest
on said Series." Finally, no new certificates are permitted
unless the "principal and interest requirements on all
outstanding certificates and those proposed to be issued do
not in any one year exceed 33-1/3 percent of the total
sanitary service charge receipts in the following fiscal year."

lrhis became effective in 1937.
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Thus, since all county residents must pay the service
charge, the risk of default to bond holders appears
equivalent to that of a general obligation bond issue.
Unlike a true revenue bond, debt repayment need not be a
function of net revenues. In fact, operating costs have
continually increased since 1968 while the user-charge
rates have remained constant. As a result, the city now
finds itself with an annual operating deficit of around
$2 million. Since this amount is appropriated from the
general fund, there is no risk of default on bond repay-
ment.

Observations

Atlanta, like most major metropolitan areas, faces
the problem of upgrading and expanding disposal services
at a time when disposal sites are becoming increasingly
more difficult to obtain. The city appears to be limited
to a total expenditure of $2,000,000 for this purpose.
Since no effort has actually been made to issue additional
certificates, however, it must be concluded that this
constraint is in terms of internal allocation rather than
the capital market.

The final decision on system selection and financing
is likely to be some time in coming. The city finance
department is responsible for controlling the cost of any
change, and currently favors exclusive use of sanitary
landfilling with pulverization. On the other hand, the
public works department, which decides how money is spent
, favors restoring the incinerator. Complicating the
devision is a strong public concern about potential pollu-
tion problems, and "aesthetic" reservations about either of
these two alternatives.
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Braintree, Massachusetts

The suburban town of Braintree is located approximately
twelve miles south of Boston and has a population of 36,000
people. It occupies an area of 14 square miles. Braintree
has a representative town meeting form of government, with
administrative control vested in a board of three selectmen.
The community is primarily suburban/residential in nature,
although there are a limited number of manufacturing facili-
ties.

Braintree efforts to set up a municipal refuse disposal
system illustrate the risks of using untried technology,
particularly when financing presents no particular problem.

Solid Waste System Background

Before 1966, Braintree disposed of its municipal and
commercial waste in a large open dump located in the center.
of town. In 1966, the town learned that a large portion of
this dump would be displaced by a rapid transit station
and a 2500-car parking lot. Since there were no other
available sanitary landfill sites in the town, the community
was faced with an impending crisis, particularly because
solid waste tonnage was expected to increase over the
years. The only solution was to design another type of
disposal system.

A Town Refuse Committee had been established in the
early 1960's to cope with Braintree's growing solid waste
problem. In 1966 this committee was asked by the selectmen
to survey other communities in the South Shore area, to
determine whether or not a joint or regional landfill/
incineration effort might be undertaken. According to the
Town Refuse Committee's report in 1968:

None of the local municipalities were willing to
consider any firm“commitments with Braintree. It
is becoming very apparent that no town wants to
have another town's rubbish hauled through its
streets and disposed of within its boundaries.l

As a result of its survey, the Refuse Committee decided
that Braintree must solve its own problems. They looked to
incineration as a possible solution.

1City of Braintree, Massachusetts. Report of the Braintree
Refuse Committee. 1968.
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In 1966, Braintree' paid '*ﬁe.r 1.
engineering consultantsyx a fee of $200,000 to design an.
incinerator.l The engineers formulated a design of waste
heat recovery through steam generation. Steam would be
sold to a nearby industrial facility. In 1966, this was a
rather sophisticated solid waste concept, particularly
for a community with Braintree's population. The proposed
plant would utilize two continuous-flow, traveling grate
and water wall furnaces, each with a 120-ton per day
capacity. In consideration of air pollution problems, it
would employ electrostatic precipitators. As stated by the
project engineer, "At the time of design ... no plants in
the United States were using electrostatic precipitators.
However, several of the European plants had records of
very satisfactory performance ..." The cost for the entire
facility was estimated at approximately $2,750,000, with
annual operating costs of $169,000. It was also estimated
that annual steam revenues would be $160,000.

Despite the existing regional coordination problems,
the engineers estimated future regional needs as between
350 and 570 tons per day, and they designed the facility
to serve as a regional operation at some future date. To
accommodate expansion the engineers provided for the
incorporation of a larger furnace equipped to incinerate
400 tons vper day.

Financing

The capital cost of $2,750,000 was financed by a general
obligation bond issue approved during a special session of
the 1968 Town Meeting. The town has an A-l general obliga-
tion bond rating, with approximately $27 million in bonded
debt outstanding. The assessed property value is approxi-
mately $150 million, and the tax rate decreased from $103
per $1000 assessed valuation in 1970 to $85 per $1000 in
1971.

Witn the assistance of a bond counsel and the Municipal
Service Department of the National Shawmut Bank of Boston,

1Heaney, F. L. Air pollution controls at Braintree incinerator.
Journal of the Air Pollution Control Association, 22(8):617-
620, Aug. 1972.

2Heaney, Air pollution controls.
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the town solicited proposals for the purchase of the bonds.
The bond issue was $3,435,000 - $2,750,000 for. the incin-
erator and the remainder for unrelated projects (a golf
course and a sewer system). Since the financing was to be
accomplished with general obligation bonds, the financial
advisor made no attempt to assess the economic and technical
feasibility of the incinerator. The prospectus for the
$3,435,000 issue made no attempt to describe any details
about the technology, economic feasibility, or risk of the
new incinerator system.

Recent Developments

The town of Braintree began burning all refuse on a
regular basis on May 10, 1971, when construction of the
facility was virtually complete. The project was officially
completed and accepted on August 18, 1971. The facility is
operated by town employees, on a two-shift basis, five days
per week. The boilers operate continuously, using gas fuel
on the third shift and on weekends. Staffing requirements.
are five men per shift, plus a chief engineer, a scale man,
and a night operator.

The town now faces three crucial problems: air pollu-
tion, high operating costs, and a lack of buyers for the
steam. The incinerator does not meet current iMassachusetts
emission standards, and Breaintree faces pressure from the
state to "clean up" the facility. The extent or cost of
corrective measures is not know, but town officials believe
that expenditures,in the $500, 000 to $1 million range
will be requlred'f_

Figure 1 summarizes operating cost information for the
incinerator. At the current disposal rate of 102 tons per
day, the average operating cost per ton is about $21.00.
Costs other than depreciation and interest are running
approximately 72 percent above the cost estimates of the
consulting engineer. On a percentage basis, utility costs
in particular differ sharply from the original estimates.
This is due primarily to the facility's heavy gas utilization
at nights and on weekends. The town expects the situation
to worsen as the price of natural gas escalates. Maintenance
expenses are also running higher than anticipated, and these
are expected to remain at a high level.

Current revenues come from industrial user charges, and
it is hoped that these will eventually be augnmented by steam
sales. The firm which had agreed informally to purchase the
steam is now unwilling to do so because it considers the cost
excessive.
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Observations

Today Braintree officials regret their decision to buv
the incineratay . _ _ . {

High operating costs and air pollution have
resulted from the program. Furthermore, the town did not
realize that steam production requires near-capacity use
of the system. This is not now possible. Although the
facility was designed to accommodate regional solid waste
disposal needs, thers is some doubt that adjacent communities
will ever want to become involved.

Despite the fact that the Braintree incinerator was
embodying botn technological and economic risk, the
community experienced no real problem in financing the
project through the general obligation bond. It is often the
case that investors in these bonds, backed by "the full
faith and credit" of the community, are more concerned with
the town's credit rating than with the risks of the particu-
lar project being financed.

-
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Brookhaven, New York

)

Brookhaven, one of ten towns in Long Island's Suffolk
County, is located about 50 miles east of New York City.
Essentially suburban-residential, Brookhaven has a large
number of individual family homes and many apartment build-
ings. The population of Suffolk County in 1970 was 1,125,000.1
This represents a 67.5 percent increase from 1960. Brook-
haven itself had a 1970 population of approximately 235,000,
more than twice the 1960 figure. These large increases in
population have brought with them a number of problems--in-
flated land value, suburban sprawl, and unmet solid waste
disposal needs.

The Brookhaven case illustrates the efficient and smooth
take-over of a municipality's solid waste disposal operation
by a state run public benefit corporation. It also provides
a model for reaching a feasible solution to the solid waste
problem without totally relying on voter approval.

Solid Waste System Background C T

Before the mid-1960's, the town of Brookhaven disposed
of its solid waste in open dumps. In the mid-1960's, the
Holtsville dump, long used for open burning, was converted
into a sanitary landfill, in conformance with state law.
Today, Holtsville is the only site in use.

Between 30 and 40 privately run firms provide collec-
tion services in Brookhaven. It is up to residences and
commercial and industrial facilities to contract independently
for solid waste collection. Many other residents haul
their refuse to the landfill site where they pay a dumping
fee. Because competing private collectors have overlapping
routes, high costs have resulted from this system of
individual alternative.

About 5 percent of Brookhaven has been organized into
three or four collection districts. Each has contracted
with one collection service. The town pays the contractor
and the families pay the town. Billings to residents are
made on regular tax bills.

11970 Census, Bureau of Census, Department of Commerce.
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In the mid-1960's, Brookhaven was forced to begin look-
ing for new disposal sites or alternate methods of disposal
for solid waste materials. As the population grew and
state regulations became more stringent, the sanitary
landfill at Holtsville replaced the open dumps. This method
was both inexpensive, and was technically feasible.

According to the New York State Sanitary Code no open
burning is permitted in sanitary landfills; its working
face must be covered daily; leachates must not enter the
water table; and plastic membranes must be used for leachate
control.

Recent Developments

In planning for change, the town board selected a
potential site and submitted it to a referendum, but their
proposal met with heavy opposition from neighborhood people.
The town board tried on two other occasions to select sites,
but again encountered such resistance that it did not hold
a referendum. In 1967, a committee of various town and
county and representatives of special interest groups began
to study the situation and make recommendations. This
committee met frequently over a two-year period. Its find-
ings indicated that a sanitary landfill was the least
expensive and most feasible disposal alternative. The
committee also recommended specific landfill sites.

Again, neighborhood residents vigorously opposed site
locations. Officials felt that the issue would be defeated
again if sent to referendum. It was then that the town
sought help from the Environmental Facilities Corporation,
the EFC, which had the resources to plan, finance, construct,
and operate solid waste disposal facilities.

At this point it maybe helpful to digress for a moment
and briefly explain EFC's background and modes of operation.
EFC was set up as an independent public benefit corporation
in 1967 by the State of New York, with its own board of
directors. 1Its capital structure is supported by income
earned from planning, operating, and construction contracts
negotiated with individual municipalities. The corporation
has been active mainly in water supply and sewage treatment
projects.

ERC enjoys a wide range of powers, both financial and
technical: to borrow money; to issue negotiable notes, bonds
or other obligations; to invest funds in obligations of the
federal government; to deposit money in banks; to acquire
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municipal bonds and notes, and make loans to municipalities;
to sell municipal bonds, notes, or other securities. EFC
also has the power of eminent domain.

Along with these capacities, EFC 'has another unique
feature. Once a town and the EFC reach an agreement, and
voters register their accord in a referendum, the EFC is
free to operate without further voter approval. After a
program is underway only action initiated by a group or
individual would void the contract.

In this last feature lay the solution to Brookhaven's
site location problem. The EFC was formally requested to
work for the town in 1969. On January 21, 1970, EFC hired
the engineering consulting firm of Pope, Evans and Robbins
(PER) to prepare a comprehensive solid waste management
program and PER presented its formal report to the EFC in
July 1970. On September 11, 1970, EFC produced its own
report entitled, "Parks from Solid Waste."

PER and EFC recommended a system of four sanitary
landfills. To reach their conclusions, they had considered
a variety of dimensions, among others, growth, site locations,
transportation costs, land costs, and operating costs.
According to PER and EFC, landfill offered the best alterna-
tive when compared to other methods of solid waste disposal -
(low cost, the availability of adequate sites, sufficient
capacity at the sites).

Of particular note, the EFC plan also recommended that
three of the landfills be developed into parks and recrea-
tional facilities.

PER prepared the design for the landfill facilities.
Availability of landfill space was predicated on a popula-
tion base of the 1970 figure of 235,000, with a projected
increase to 650,000 by 1995. With approximately 5 pounds of
solid waste per day per person, PER estimated that 215,000
tons of solid waste would be generated in 1970, and 610,000
tons in 1995. Over the 25-year period, PER further calculated
that some 11.5 million tons of solid waste would be generated.

The unit cost of operation for the sanitary landfill
system, in 1970 dollars, was estimated to be $3.05 per ton.
Broken down, this figure includes $0.42 for land, $1.12 for
operation equipment, facilities, and administration, and $1.51
for park and recreational development.
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In Fall, 1970, after the report was submitted, the town

of Brookhaven transferred control of its Holtsville site

to EFC. The EFC is currently operating Holtsville with
twenty-one full-time and eleven part-time workers, on a
two-shift operation seven days a week. On weekdays, 1,000
to 1,100 tons of solid waste are received. There is no
dumping fee, but private haulers must buy a $100 license
each year for each truck.

Financing

In Brookhaven's earlier attempts to find landfill

. facilities, the town board needed voter approval of capital
funds. At the board's discretion, financing might have been
requested either specifically for solid waste disposal, or

as part of a larger budget for service facilities. In either
case, financing would have been through general obligation
bonds pledged by the "full faith and credit" of the town.

Instead, EFC undertook Brookhaven's financing, follow~
ing the signing of a 20-year contract. Through a series of
short term bank notes, the EFC borrows against the contract.
The "roll-over" of short-term notes is less expensive than
bonds. Short-term notes usually_cost about 3 percent;
bonds cost about 6 to 7 percent. However, this short-term
roll-over is a temporary measure, pending a bond issue
when costs will be known and plans will be firm.

The contract calls for the town of Brookhaven to pay
the EFC a $3.05 per ton fee to cover all capital, operating,
and management costs, as well as a $.30 per ton fee to pay
for administration, planning, and management. The contract
also includes provisions for renegotiation of the payments,
should actual costs change.

Observations

Solid waste financing is not a problem for Brookhaven,
since the town has transferred full responsibility for
raising capital to EFC. EFC procedures are sound, and its
ability to borrow seems strong. ’

The EFC/Brookhaven relationship reduces the political
problem of establishing landfill sites for the next 20 years.

1Short-term notes, in general, have lower interest rates
than bonds.
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The fact that EFC can plan, finance, conatruct, and
operate the landfills without further approval from
the voters is crucial to the success of the venture.

The overall costs of disposal and recreational
facilities are low in comparison to other alternatives,
such as incineration or pyrolysis. To date, the
disposal costs are within estimated budget figures and
it appears that the long-term capital outlay will
also proceed as planned. .
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Cheyenne, Wyoming

Cheyenne, the capital of Wyoming and the major popula-
tion center of Laramie County, is a city of 40,000 people
set in the midst of vast open spaces.

Cheyenne's citizens seem to prefer a limited govern-
ment. The community generally resists governmental ex-
penditures and the addition of any new services. The debt
structure of the community reflects this conservative
attitude: the low debt allowance (about $3 million) makes
even modest capital projects difficult to implement.

Rather than plan for future needs, the community tends to
respond only to crises., Without a crisis, there is little
community concern about solid waste collection and disposal.

Solid Waste System Background

The city of Cheyenne has an open dump which is called
a landfill. Laramie county has no disposal site. Residents
outside the city limits must dispose of their own waste
either on their own property or at the city site. The city
generates approximately 100 tons of refuse per day; the
surrounding county area generates an additional 50 tons per
day. Private collection in the city is provided by two
operators, each with two dump trucks. Citizens who do not
take care of their own solid waste negotiate contracts
directly with the private operators for collection and
disposal. Many citizens of Cheyenne have "backyard"
incinerators and burn their own refuse. Although burning
is prohibited by state statute, only a local ordinance
would enforce this law, and Cheyenne has shown no interest
in passing such an ordinance.

The city makes no expenditures for solid waste, except
for highway department maintenance at the open dump. The
county has no solid waste expenditures or facilities.

Recent Developments

There is currently a debate over whether Cheyenne needs
an expanded program of solid waste management. While the
Model Cities Agency and the County Planning Board believe
that at least some strategy should be formulated both
city and county sanitation services continue to resist

change in the status gquo.

Recently, litter from uncollected trash and from the
open dump has bothered at least some of the townspeople.
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The Model Cities Agency and the County Planning Board have
applied to the state, to two federal agencies, The Develop-
ment of Housing and Urban Development (HUD) and the
Environmental Protection Agency (EPA) for a grant to plan
a solid waste program. Although the Cheyenne city council
and the city's sanitation department may believe that

some action is necessary, they do not have any faith in
"paper studies." The planning grant application has
received little support from the city. The community has
actively resisted every new service and all bond issues
for the last five years.

Financing

Cheyenne's debt profile reflects the prevailing
government philosophy. Cheyenne's debt ceiling is $3,000,000
and rarely has the town had general debt in excess of
$1,000,000. Outstanding debt is presently $783,000.

The city believes its.solid waste obligations begin .
and end with making space available for an open dump. There
is at this time no capital financing being used for services.

Observations

The state of Wyoming and the city of Cheyenne do not
give so0lid waste service a high priority. No significant
money is allocated for solid waste services within the
state or city.

Public education in solid waste is being promoted by
a few local organizations which foresee major problems.
arising within the next decade. A number of residents in
Cheyenne, and particularly the county planners and the
Model Cities staff, believe the growth of the mining
industry in the state will double the state's population in
the next ten years and that this population expansion may
create -environmental prablens previously unknown in the state.
However, these issues are ignored by the majority of
citizens in the city and in the state.

lMoody's Municipal § Government Manual, 1972, p.3132.

-217-



Denver, Colorado

Denver, the capital of Colorado, is also a county.
It encompasses an area of 100,000 square miles and has a
population of 515,000.

The case of Denver illustrates a forward-looking regional
approach to solid waste management despite the fact that no
pressing environmental problems exist at this time.

Solid Waste System Background

Denver's five County Commissioners are responsible for
the planning and maintenance of county roads, county
hospitals, county recreation facilities and solid waste
disposal sites. The level of services is commensurate
with anticipated income. The Solid Waste Disposal Act
of 1967 gave them responsibility for designation of
solid waste disposal sites and facilities.

Denver's Public Works Department provides a municipal
collection service for about 129,000 households--single
and multiple dwellings and apartment buildings with up to
seven units. Municipal disposal takes place in public
and private landfills in and around Denver. Private haulers
collect refuse from commercial and industrial buildings,
as well as apartment buildings with eight or more units.
They use the same landfill sites as the city.

Normal residential pickup services are performed five
days a week. The city uses about 90 compactor collection
vehicles, most of which have a capacity of 20-cubic-yards.
Crews work on assigned routes and the normal work day is
eight hours. Each crew consists of a driver and two
helpers.

Denver pays both the operating and capital costs for
its municipal solid waste collection and disposal activities,
using monies derived from general funds. Hourly operating costs
are approximately $3.25 to $3.75 for the equipment and about
$11.00 to $11.50 for the three-man crew.

Collection costs in the 1972 budget amounted to about
$3.5 million; disposal costs, about $542,000. Disposal
costs included the operation of two city-owned landfills,
and the fees paid to two privately-owned sites. Denver
budgets $22.00 to $23.00 per ton to collect its annual
solid waste pile of 180,000 to 185,000 tons.
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City officials are optimistic about Denver's future
solid waste management. Operations are well-financed and
landfill life is long. One site has a life expectancy of
more than 35 years.

Recent Developments

Two major developments have affected solid waste
management in Denver: the establishment of the Denver
Regional Council of Governments (DRCOG), and the Colorado Service
Authority Act of 1972.

The DRCOG is a voluntary association of elected officials
from local governments and political subdivisions in Denver
and the aurrounding area. It includes five counties and
twenty-three cities. The population included within the
DRCOG was 1.2 million in 1970. This is expected to grow
to 1.5 million by 1980.

DRCOG is a regional planning agency whose responsibilities
include collecting, coordinating and disseminating planning
information; guiding regional planning efforts; and
assisting local jurisdictions in obtaining federal and
state aid for urban problems. In 1968, DRCOG set up a
Solid Waste Management Advisory Committee (SWMAC).

Through SWMAC, DRCOG sponsored a comprehensive solid
waste management analysis and report for the region,
called Project REUSE (Renewing the Environment Through
Urban Systems Engineering). Also participating in
Project REUSE was the Urban Drainage and Flood Control
District (UD & FCD). Project REUSE took place between
August, 1970 and August, 1972. DROG contributed $40,000
and UD & FCD, $60,000. In addition, the Urban Systems
Engineering Demonstration Programs of the U.S. Department
of Housing and Urban Development provided a grant of $200,000.

In its report, Project REUSE examined two major urban
systems-~-solid waste, and storm drainage and flood control.
For each system a 20-year plan and an implementation program
were prepared. To support the program and related
recommendations, the proposal also includes a regional over-
view; the urban system concept; description of existing
solid waste management responsibilities, criteria, assumptions
and problems; six technical and five management alternatives;
and an evaluation of the concepts upon which the program is
based. The program covers short-range activities for
1971-1975, and a long-range program to achieve maximum
recycling and/or energy and resource recovery.
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Project REUSE's'objectives fall into two basic categories--
minimum environmental pollution and a phasing-out of landfills
by 1990. More specific goals include the following:

. The conversion of solid vaste management into a
contributor, rather than a cost, to the economy;

. The enhancement and conservation of environmental
and ecological values through beneficial use of
solid waste and by elimination of its pollutant
effects;

. The ultimate disposal of less than 25 percent,
by weight or volume, of collected solid waste
materials in landfill sites;

. The beneficial use of 75 percent, by weight or
volume, of collected solid waste materials,
through reuse, recycling, or energy recovery;

. The meeting of current air and water quality
and other solid waste related standards of local,
state and federal agencies;

. The offsetting of solid waste management costs
by revenues from sale of materials for reuse or
recycling, or from sale of heat or energy
derived from processing.

The project's "Final Reports" for solid waste are
supported by several other "Supplemental Publications".

The Colorado Service Authority Act (SAA) of 1972 was
signed into law by the governor on May 22, 1972. It
authorizes the establishment of authorities to provide
specific services on a regional basis. Potential service
authorities include: solid waste collection and disposal;
water collection, treatment and distribution; urban drain-
age and flood control; public surface transportation:;
housing fire protection; hospitals; and cultural facilities.
An SAA Authority can recommend that it provide any or all
of these services. The voters will choose one or more.

Formation of a service authority may be initiated by:
(1) a petition signed by qualified electors within the
area to be served, numbering not less than five percent of
the total votes cast for all candidates for the office of
Governor in the preceding election; or (2) a resolution
adopted by the majority of the governing bodies of the area's
municipalities and counties.
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Financing

Denver uses general funds to pay the capital and
operating costs for solid waste collection and disposal.
No significant expansion in operations or in capital ..
expenditures is currently planned. In 1970 the city set up
a reserve fund for depreciation of equipment used for
public works, and by 1972 this account held $6.3 million.

Once the Service Authorities are in operation their
Boards of Directors will be regional, and authorized to
draw from a variety of fiscal resources--ad valorem taxes,
service charges and fees, inter-governmental grants,
shares in state-collected taxes that may be established in
the future. Provision is made for the establishment of
special taxing districts, so that assessments and fees will
be charged only to those citizens covered by the authority's
services.

The board is also authorized to issue revenue and
general obligation bonds for the acquisition, construction,
installation and completion of improvements or facilities.
Any indebtedness of this type will require approval from
the voters.

Observations

Together, Project REUSE and the Service Authority Act
of 1972 provide the city and the region with a solid
base for a comprehensive regional solid waste management
operation. Even if a regional solid waste authority is
not established, Denver should have no problem in maintaining
an effective collection system and relatively low cost
disposal to private and/or public sanitary landfills.
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Des Moines, Iowa

Des Moines, the capital and largest city of Iowa, has
a metropolitan area population of 286,000.

This case illustrates the problems, advantages and
financing mechanisms involved in the transference of solid
waste operations from city government to an autonomous
regional agency.

Solid Waste System Background

Before 1969 Des Moines provided residential collection
and disposal services. The city operated its own trucks
and dumps. Commercial and industrial collection and dis-
posal were handled by private firms. Since land had been
plentiful, sites for solid waste disposal were easily ob-
tainable. State laws on sanitary controls were seldom
enforced. 1In 1967, two counties and most of the cities
and towns in the Des Moines Metropolitan Area realized that
the management of solid waste within their political juris-
dictions was becoming a major problem.

Officials in the area were awarded a federal planning
grant of $100,000 to assist in the financing of a compre-
hensive engineering study of the problems, to explore poten-
tial solutions and develop a common plan of attack, if
feasible.

In 1968, after a year of study, the firm of Henningson,
Durham and Richardson, Inc., consulting engineers, issued
a report entitled Collection and Disposal of Solid Waste
for the Des Moines Metropolitan Area.

The firm found that there were ample technical, legal,
financial and political reasons to support a joint approach
to the solution of regional solid waste management problems.
It recommended the formation of a metropolitan area solid
waste agency. The report proposed that an "...agency be
operated in a manner similar to a public utility, responsible
to the Agency Board rather than any one municipality or
county. It should have authority to operate independently
of city limits or county lines provided the city or county
is an agency member."

It was also proposed that the agency provide two types
of service to its members: solid waste disposal alone, and
a combination of solid waste collection and disposal. The
first was to be financed through a gate fee. It would be
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open to any person or company wishing to dispose of
solid wastes. The second service was to be financed
by a user fee contract with the individual agency member.

Recent Developments

On June 1, 1969, the Des Moines Metropolitan Area
Solid waste Agency, called simply, Metro, was established
to provide efficient collection and disposal services for
Des Moines and neighboring Polk County. At the present
time, only the city of Des Moines uses Metro's collection
and disposal services. Most of the other communities
still depend on private collection services.

The Metro concept is a relatively new one in Iowa.
A 1970 Iowa law permits two or more state and local govern-
ments to provide joint services and facilities.l Metro
was created as a public body corporate and politic, and a
separate legal entity by a majority of the local govern-
mental jurisdictions comprising the Des Moines Metropolitan
Area.

To aid in the establishment of Metro, Des Moines
received a demonstration grant of $200,000 from the U.S.
Public Health Service. 1In addition, under.a program ex-
tended to August 31, 1971, Metro received funds from the
Environmental Protection Agency.

Thus, Metro officials anticipated that the agency
would be fully funded and operational within two years.
It took somewhat longer, however, because Metro had to
defend itself before the Supreme Court of Iowa on two -
separate occasions, before being able to undertake full
operations. The first court action was a test of the
constitutionality of the basic enabling legislation. The
second action concerned the operation of a sanitary land-
£ill facility.

The initial report raised two questions that had to
be settled in court: (1) Did the city have the right to
delegate authority to an agency created for the express
purpose of collection and disposal of solid wastes; and
(2) Did Metro have the legal right to issue revenue bonds.
The court ruled that Metro did have the authority to acquire
land and buildings by negotiation or purchase, as decreed

1Chapter 28E, Code of Iowa, 1966, entitled, "Joint Exercise
of Government Problems."
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in the aforementionéd law on "Joint Exercise of Government
Problems."

Today, Metro collects solid waste from 60,000 residences
in Des Moines. Collections are made by 75 men using 38 trucks
on a total of 24 routes. Thirty of the trucks have a .
16 cubic yard capacity; eight, a capacity of 25 cubic yards.

Metro discards of its solid waste at its 400-acre
landfill thirteen miles from downtown Des Moines. The
site was purchased for $240,000 and opened in October, 1971.
It has an estimated life of twelve to fifteen years. The
landfill operates ten hours for five days of the week,
and eight hours each on Saturday and Sunday. It receives
between 250 and 325 trucks per day. Another Metro landfill
site of 160 acres, located ten miles outside of Des Moines,
is being contested in a law suit.

In 1972, Metro handled 240,000 tons at the landfill
from city collections, private haulers of commercial and
industrial waaste, and residential collections in non-
participating towns.

Financing

Since the establishment of Metro, financing has been
undertaken on a step-by-step basis rather than through a
long-range strategy. Some 108 Des Moines employees and
$206,000 in equipment and facilities were transferred
from the city to Metro.

The original report preceeding Metro's establishment
recommended that basic capital funds for the agency be
raised from revenue bonds. Annual operating costs and
debt service would be generated from the user-fees charged
for collection and disposal. In November 1970, however,
Metro was thrust into the collection and disposal
operation prematurely, before it could complete its
negotiations for the necessary start-up capital. Temporary
financial arrangements had to be made. Metro negotiated
an open line of credit with the city of Des Moines. On
October 19, 1970 under a "Temporary Solid Waste Agreement,"
the city agreed to pay for truck parking, vehicle mainten-
ance and employee wages until April 1971, when Metro would
be in a position to assume responsibility for its own
finances. In addition, the city agreed to act as Metro's agent
collecting user-fees with its regular billings for water
and sewage services. Des Moines pays Metro on a monthly
basis.
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Metro was set up so that solid waste collection and
disposal would be self-maintaining functions. The initial
charge to a householder for the collection and disposal
of his solid wastes was set at $2.00 per month for once-a-
week collection. The dump fee had been set at $.50 per cubic
yard. As noted earlier, many other haulers dump at the
site and disposal operations produce a "surplus". Metro
has, therefore, been able to finance all organizational
costs, equipment and facilities expansion.

Since its inception, in fact, Metro has bought
$684,000 worth of equipment. About $200,000 of this was
in purchase and lease-~back arrangements and another
$200,000 was provided by bank loans. The balance was
the $206,000 paid for city equipment, mainly trucks.
Costs included $80,000 each for 2 bulldozers; $82,000
for a compactor, $50,000 for two used scrapers; and
$230,000 for fifteen new compactor trucks.

A period of three years was allowed for repayment of
capital for the equipment. As of December 31, 1972, Metro
had about $140,000 in outstanding long-term debt.

This payment system has proved equitable and feasible
for Metro. Recently, the agency paid off the remainder
of its debt to the city as a condition of the issuance
of revenue bonds for the disposal division.

To guide Metro through the intricacies of marketing
the revenue bonds, a financial consultant and a bond
counsel were hired. The financial consultant prepared the
bond prospectus and conducted the sale of $1.5 million in
revenue bonds in November 1972. (However, legal authority
for the use of these bonds was not approved until March,
1973.) The bond counsel assisted in the preparation of
all legal documents necessary for issuance of the bonds.
Metro has also employed an accounting firm- to audit its
books and to assist in general accounting procedures.

A city resolution authorizes Metro to issue revenue
bonds in the aggregate principal amount of $1.5 million,
and provides for an additional $500,000 in pari passu bonds.
The original bonds ($1.5 million) may be use or equipment,
facilities and landfills; the pari passu bonds may only
be used for additional 1andfi1§s. The bonds are denominated
in $5,000 units and have maturities of $70,000 to $135,000,
in the years 1973 through 1987. They bear interest of
between 4.0 and 4.7 percent, the lowest level in the sealed
bids at the time of offering.
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The uses of proceeds of the revenue bond issue are
specified:

Land Cost (Metro Park East) $240,000
Initial Site Development 700,000
Equipment Fund 225,000
Headquarters and Shop 135,000
Reserve Account 200,000

$1,500,000

Since the agency cannot tax residents of the areas
served, .these bonds are only secured by the ability of
Metro tc collect user fees for solid waste collection and
disposal. The resolution setting up the revenue bonds
calls for the establishment of a sinking fund with three,
subordinate accounts: the interest account, the principal
account and the reserve account. Metro must make monthly
deposits into these accounts to cover the next due pay-
ment (semi-annual interest payments and annual payments
on the principal).

Observations

Metro has not implemented most of the proposals that
were recommended in the original engineering report, but
it provides collection for the city of Des Moines only.
There are several reasons for the reluctance of member
communities to avail themselves of collection services.

The primary reason is that the men transferred from
the Des Moines City operation to Metro have a poor work
reputation. The Metro labor-management agreement provides
for a "parking lot vote" system; this allows truck crews
to decide whether or not to work on any given bad-weather
day. This provision has been exercised about ten times.
The men are required to make up the "weather holiday" on
the following Saturday.

Secondly, the private firms have had success in
promoting their services over those of Metro. Since Metro
absorbed the Des Moines operation, smaller communities
apparently feel that Metro is an instrument of the city,
rather than of the region.
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Metro, as it exists today, has been given no specific
standard-setting or enforcement powers, except through its
individual municipal entities. 1Individually, the community
or county may enact any ordinances necessary to enforce
rules and regulations that are beneficial to the agency or
its members. This is hard to do at times. Many factors
influence council decisions. For example, it is hard for
ane community to enact ordinances that might benefit a
neighbor. Even environmental issues, such as anti-burning
or litter control, are unpopular items on council agendas.

As a result of its recent revenue bond issue, Metro
is in a good position to continue its consolidation and
growth. Additional financing will be used mainly for
equipment, and can be supported by long-term debt, which
in turn can be redeemed with proceeds (prof