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SECTION II
INTRODUCTION
PURPOSE

The Environmental Protection Agency (EPA) was directed by Section 317 of
the 1972 Amendments to the Federal Water Pollution Control Act,l hereafter
referred to as the 1972 Act, to continue to investigate and study the
feasibility of alternative financing methods for preventing, controlling,
and abating poliution. Implicit in this directive is a responsibility to
examine cost-sharing programs for nénplant* control and treatment of

sewage as well as for conventional plant treatment techniques. The purpose
of this study is to provide EPA with an evaluation of alternative cost-
sharing programs both for plant and nonplant prevention, control, and

treatment, hereafter referred to as abatement.

The study will evaluate existing cost-sharing arrangements for their
national efficiency and equity effects and will recommend alternatiQe
practical cost-sharing programs that will lead to more nationally

efficient projects and more equitable dealings with communities seeking
assistance in water pollution abatement. Cost-sharing rules will be
proposed that (1) will promote selection by local communities of the
nationally least-cost techniques for providing pollution abatement,

(2) will promote selection by local communities of the nationally efficient
scale of abatement, and (3) Qill treat each local community in the same
manner with respect to certain defined conditions of fair treatment,

i.e., equity.

*Nonplant control and treatment here refer to all processes "outside
the fence" (see Figure 1).



SCOPE AND APPROACH.

Because EPA's Construction Grant Program is the major program through
which cost-sharing rules set forth in the 1972 Act are implemented, it is
the focus of this study. The incentive effects of cost sharing under

the Construction Grant Program are emphasized. '"Cost sharing" as used in
this report refers to the rules for sharing project costs between Federal
and nonfederal participants in a pollution abatement project. 'Incentive
effects" refers to the way in which cost-sharing programs might encourage,
or bias, local communities to pick one kind or size of abatement program

over another.

The incentive effects of cost sharing are examined from the standpoint of
two efficiency problems that might arise from a cost-sharing bias. One
problem is that nonfederal interests may be induced to choose a technique
for abating pollution that is not cost effective from the viewpoint of
society (i.e., the nation), although it may be least costly for nonfederal
interests. Another arises in terms of the scale of abatement to be
considered (regardless of the technique(s) chosen for a particular project.
Local communities will be influenced by cost sharing in deciding how large
a project to build. If Federalﬁgrants are too large, local communities
will be encouraged to opt for projects that are overdeveloped in the
national sense, i.e., too many resources are allocated to abatement at

the expense of other types of investment projects. ' If Federal grants are
too low, local communities will be encouraged to opt for projects that are
underdeveloped in the national sense, i.e., too few resources are ailocated

to abatement relative to competing investment projects.

In addition to the examination of biasing effects in the cost-sharing rules
per se, the report also examines user fee arrangements for their impact

on effective* cost shares. By changing the effective cost shares, user
fees are found to influence the community government's choice of abatement

programs.

*The effective cost share is the actual percentage of total abatement
costs that a project participant must bear after taking into consideration
the cost-sharing rule and other factors which affect the ultimate cost
share.
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The two types of efficiency issues--the least-cost technique(s) and the
efficient scale--are examined in the theoretical discussion. However, the
emphasis is placed on cost-sharing incentives as they relate to encouraging
the selection of the nationally least-cost technique(s), as this appears

to be the more prevalent problem and the one for which corrective measures

could be implemented most easily in practice,

In its chus on cost sharing, the study does not review other economic

tools which could be used to encourage polluters to control their wastes

in a particular manner. For example, selective payments to waste dischargers
for waste reduction, low-interest loans for pollution control equipment, and
grants for research and developmént are forms of subsidies which would
encourage desired behavior. Likewise, penalties in the form of effluent
charges, fines, excise taxes on polluting products, charges for discharge
permits, and required insurance coverage would discourage undesirable

behavior.

GENERAL _

Financial requirements to meet pollution abatement goals expressed in the
1972 Act are immense, The 1972 Act authorizéd $18 billion to be spent in
fiscal years 1973 to 1975 under EPA's Construction Grant Program.2 (of
the $18 billion authorized, $9 billion have been ordered by the President
to be spent; the remaining $9 billion have been impounded.)3 Costs of
waste treatment plants, pumping stations, and other facilities necessary
to meet clean water requirements through 1990 have been estimated at about
$60 billion by a recent survey,é but it is thought that costs may run much
higher.5 In any case, extensive Federal financial support to local

jurisdictions 1s expected to continue through the Construction Grant Program.

Given the large expenditures, both required and authorized, the importance
of an efficient allocation of resources to pollution abatement is apparent.
And, indeed, there are provisions in the 1972 Act which indicate legislative
concern for promoting efficiency in the abatement program.

Sec. 212 (2)(c¢c) of the 1972 Act, for example, requires that grant applica-

tions be made for '"the most cost-effective alternative o o« « "



Nevertheless, the existing cost-sharing rules have been criticized for

inefficiently allocating resources to abatement.*

The central problem of existing rules examined here -- that of biasing selection
against the most efficient abatement techniques -- results from the variation

in Federal cost sharing among abatement techniques. Although the legislation
implies that Federal cost sharing for construction costs is now available for

a variety of techniques, historically there has been little Federal cost sharing
available for nonplant techniques. Moreover, some nonplant techniques con-
tinue to be ineligible for construction grants (see Section IIT). In additionm,
for those techniques which are eiigible, grants vary as percentages of the

total costs (i.e., capital plus operation and maintenance (0 & M) plus land
costs) associated with the different techgiqﬁes;‘.ﬂence, the share of total
costs assumed by the Federal government may vary considerably‘depending upon

the abatement technique adopted by the municipality. Other things equal,

grant recipients will favor those techniques which cost them the least.

The importance of considering a variety of techniques has been demonstrated

by studies of river basins** which have shown that nonplant techniqﬁes and
combinations of plant and nonplant techniques may offer improvements in
efficiency over conventional plant approaches alone. Consider, for example,
Table 1, which shows the costs of alternative abatement techniques analyzed

for water quality improvement in the Potomac estuary. To meet the dissolved
oxygen performance objective of 4ppm, combinationé of plant and nonplant
processes (shown under item 2 of the table) areyless costly than plant processes
alone (shown under items 3 and 4 of the tablé). _But while there may appear to
be a number of viable alternatives from both a technical and cost standpoint, from
the standpoint of implementation under existing cost-sharing and inst;tutional

conditions, there may be few alternatives.

With respect to the kinds of alternative abatement techniques which are

available, two general categories are delineated in this report: plant,

*Some efficiency defects of existing rules have been documented in other
studies, among them, Richard Raymond, "The Impact of Federal Financing
Provisions in the Federal Water Pollution Control Act Amendments of 1972,"
Public Policy, Vol. XXII, Winter 1974, pp. 109-110, and Urban Systems
Research and Engineering Inc., Methods for Financing Water Pollution
Abatement from Point Sources, a research paper prepared for the Water
Quality Office of the Environmental Protection Agency, August, 1971, p. 39.

**See, for example, Robert K. Davis, The Range of Choice in Water
Management (Baltimore: The Johrns Hopkins Press, 1968).
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Table 1. COSTS OF SOME ALTERNATIVE TECHNIQUES FOR MEETING
THE DISSOLVED OXYGEN OBJECTIVE OF 4 PPM IN THE POTOMAC ESUTARY

(million)
b
Abatement Techniques Cost
1. Single Process (Nonplant) Solutions
Reoxygenation $ 29
Effluent distribution $ 85
Low-flow augmentation $115
2. Multiple Process (Combination of Plant and Nonplant) Solutions
Various combinations of low-flow augmentation, reoxygenation, ' $22 to $35
polymer precipitation, step aeration :
Combinations using effluent distribution or microstraining or step $35 to $47
aeration with low-flow augmentation and/er reoxygenation
Combinations using lime-alum coagulation and higher degrees of $48 to $78
low-flow augmentation or effluent distribution
3. Plant Systems Using Powdered Carbon Adsorption $79 or more
4. Plant Systems Using Granular Carbon Adsorption $127 or more
5. The Complete Range of System Costs $22 to $146

aKneese, Allen V. and Bower, Blair T. Managing Water Quality: Economics, Technology, Institutions
(Baltimore: The Johns Hopkins Press, 1968), p. 222.

b : .
Costs are present value (1965 dollars) of capital, operating, and routine maintenance discounted
at 4 per cent for a fifty-year life. Costs of processes other than low-flow augmentation are
based on 2.5 months operation per year.



those techniques concerned with waste treatment in a plant facility; and

nonplant, those techniques concerned with waste control, prevention,

reduction, or treatment outside the plant. Waste treatment in plant

facilities is the conventional approach to abatement of pollution of

our rivers and streams from inflows of wastewater. However, the nonplant

techniques for treating wastewater, for preventing its generation, for .
eliminating some of its detrimental characteristics, and for controlling

it, may be used in lieu of or in conjunction with plant treatment to .
combat water pollution from wastewater. Examples of nonplant techniques

are wastewater—-flow-reduction programs, active use of the sewage collection

system, in-stream aeration, community septic systems, and low-flow

augmentation. Exhibit 1 lists these and additional pollution abatement

techniques which are considered in this study. A description of each,

as well as an indication of the type of pollution problem to which they

may be applied, is provided in the Appendix.

The term "alternatives'" is not meant to imply that these techniques are
necessarily equal to plant treatment or to'éach other in their cost or in
their ability to reduce or treat a specific kind of sewage, nor that all

are suitable in every situation. These alternatives are simply a nonexhaus-

tive list of technologically viable teéhniques for reducing water pollution.

Attention should perhaps be called to the Aistinction between plant and
nonplant techniques. The distinction is somewhat confusing because many

of the treatment processes used in a plant could also be used outside the
plant. Making the distinction on the basis that plant treatment is

capital intensive, whereas nonplant abatement is not, is also confusing,
because nonplant techniques may likewise involve large capital exﬂenditures.
Thus we have chosen a classification scheme based on whether the abatement
technique is applied inside or outside of the treatment plant and the main .
interceptor sewer leading into the plant, i.e., '"inside or outside the

fence."

The distinction made here between plant and nonplant techniques is illustra-
ted by Figure 1, which shows two versions of a typical municipal sewer system.

To the left of the river on the figure is a 'combined system,"” and to the
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Exhibit 1

Alternative Techniques for Abating Wastewater Pollution

I. Wastewater Prevention, Control, and Reduction Techniques

A.

B.

Prior to Discharge into Waterway

1,
2,

3.

5.

Reduction in Water Use

Active Control and Modification of the Sewer Collection System

.a, Injection of High Molecular Weight Polymers into the

Collection System

b. Selective Retention and Control of Flow in the Collection
System

c. Pretreatment in the Collection System

d. Controlled Flushing of Sewers

Enhancement of New and Rehabilitation of Existing Collection

Sewers

a. Enlargement of Sewers

b. Separation of Storm and Wastewater Collection Systems

c. Design and Construction‘of Collection System to Prevent
Infiltration and Inflows

Control of and Restrictions on Release of Certain Substances

into the Sewer System (

Influence on Decisions of Households and Industry to Connect

to the Municipal Sewer System

During and After Discharge into Waterway

1.
2,

Selective Routing of Effluent Discharge

Low-Flow Augmentation of Receiving Waters

ITI. Wastewater and Effluent Treatment Techniques

A,  Prior to Discharge into Waterway

1,
2.
3.
4,

Treatment in Conventional and Advanced Waste Treatment Plants
Land Treatment of Wastewater
Community Septic Tanks

Raw Sewage Lagoons

During and After Discharge into Waterway

1.
2.

In-stream Aeration

Treatment of Overflow
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Figure 1. Combined and separate municipal sewer systems

N River

J

COMBINED SYSTEM SEPARATE SYSTEM

Storm
Submain

Separate Storm Sewer

Storm Overflow: Laterals

Mixed Sewage &
Combined Submain | Storm Water

Trunk
Sewer

Laterals "Outside the fence"

AN

Trunk Sewer

"Outside the fence'

Note: The sewer system, in general, consists of a network of lateral sewers into which buildings
in the municipality are linked via individual connection pipes. The lateral sewer network
collects sewage (wastewater) from the buildings and carries it to a system of larger trunk
lines. These in turn pass the sewage to a major pipe--the interceptor sewer--which then
transmits it to the treatment plant, At the plant, solids are removed and the resulting
sludge 1s disposed of by incineration or deposition on land. Treated wastewater (effluent)
is usually discharged via the outfall system directly into a waterway. The difference in
the two systems shown in the Figure is that the combined system (to the left) has only one
system of pipes to collect both storm and sewage flows, whereas the separate system consists
of two separate systems of pipes which handle the storm and sewage flows separately.




‘right is a "separate system." For either system, techniques or processes
which would be épplied within the interceptor sewer and/or the treatment
plant (i.e., "inside the fence," as shown in Figure 1), are here defined
as "plant techniques," Those techniques which would be applied "outside

the fence" are here defined as "nonplant techniques."

Figure 2 illustrates the application of some of the techniques listed in
Exhibit 1. Note that the nonplant techniques include actions taken
completely outside the municipal sewage collection system and treatment
plant,

ORGANIZATION

A description of existing cost-sharing programs is given in Section III.
The proce@ure for obtaining grants from EPA is outlined. The eligibility
for and size of EPA grants are discussed, both in terms of legislative
authority and in terms of actual practice. In addition to EPA, the
programs of other Federal agencies which provide cost-sharing assistance
to municipalities for collection and/or treatment of wastewater are
briefly described. These other agencies are the Farmers Home Administra-
tion, the Department of Housing and Urban Development, and the Economic
Development Administration. Legal, administrative, and other institutional
conditions affecting the selection of nonplant techniques are also
evaluated in Section III to see what changes might be made to provide
additional 1néentives for local interests to select techniques that are

nationally efficient,

In Section IV the theoretical relationships between cost sharing and the
selection of techniques are derived and discussed, The demand for pollu~
tion abatement is shown to depend on the level of Federal cost sharing.
Necessary conditions for encouraging local communities to select the
nationally least-cost technique(s) for pollution abatement and the
nationally efficient scale of pollution abatement are derived. Charac~-
teristics of equity; i.,e,, fairness, of cost-sharing rules are presented

and applied to existing rules,

In Section V the efficiency implications of exiéting and alternative

cost-sharing programs are considered. Case examples are given of
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