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ABSTRACT

CONTROL OF NON-POINT SOURCES OF WATER POLLUTION
WITHIN AN ECOLOGICAL FRAMEWORK: THE CASE OF THE
TRI-COUNTY REGION, MICHIGAN

By
Peter Alphonsus Nortey

The United States is well endowed with resources of which water
ptayed a significant role in its early settlement. Its industriali-
zation and rapid urbanization have led to a deterioration of the human
environment. Of particular concern to the American public is water
pollution because of its adverse effects on human health, aquatic and
terrestrial ecosystems. In order to control water pollution from
both point and non-point sources, the United States Congress passed
the Federal Water Pollution Control Act Amendments of 1972. A point
source refers to any discernibie, confined and discrete conveyance from
which poliutants are discharged. A nohipoint is defined as any non-
confined area from which poliutants are discharged into a body of
water. Section 208 of the Act specifically addresses non-point sources
of pollution.

The study had two objectives: {1} To examine and suggest an
ecological framework for understanding water poliution from non-point
sources--primarily agriculture, silviculture, mining, and construction--
in the Tri-County Region of Michigan, and (2) assess the region's

institutions and institutional arrangements for planning water
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pollution control under the provisions of Section 208 of the Act,

Non-point sources of water pollution was examined within an
ecological framework. A conceptual ecosystems model was evolved
to illustrate the natural and man-induced processes and mechanisms
which caused water pollution. From this model, four principles were
established. The principles, based on ecosystem relationships and
interactions, dealt with regional considerations, environmental
quality, carrying capacities and tolerances, and sound management
practices. The principles were used as criteria to assess the approach
to Section 208 planning adopted by the Tri-County Regional Planning
Commission (TCRPC), the designated planning agency for the Tri-County
Region. '

The assessment indicated that the TCRPC's planning approach was
basically sound and would contribute effectively to the attainment
of the water quality goal set for 1983--water quality should be good
enough for the protection of fish and shellfish, wildlife and for
recreation.

It was recommended that the Tri-County Regional Planning Com-
mission should be made the coordinator of all citizen participation
activities pertaining to water pollution in the region, in view of the
TCRPC's significant present and potential role in Section 208 planning.
The identification of water pollution control strategies should be
based on ecosystem relationships. Close functional relationship
between the planning agency and the implementing agency/jes should be
established at the earliest opportunity.

Section 208 planning is essentially a new kind of water quaiity

planning which requires education of the public on its full implica-
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tions. Education of the public for involvement in the Section 208
planning process must embrace both formal and non-formal education.
Cne area which required greater attention in the planning
process of the TCRPC was the question of incentives to be employed
to persuade people to adopt management practices which are compatible
with water quality. Some incentives already exist but further research
is required to identify the best combination of existing incentives
and the creation of new ones,
Within the past few years, substantial progress has been made
in initiating programs for improving environmental quality. One such
program is the Section 208 program which has just began in the Tri-
County Region. The program is likely to have a major impact not only
on water pollution from non-point sources but also on land use and
aconomic growth of communities in the region. The Section 208 program
promises to be an effective means of solving the Tri~County Region's
water pollution problem. The challenge facing the inhabitants of
the region calls for continuing the Section 208 program and improving
it to ensure the attainment and maintenance of a high quality environ-

ment.
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PREFACE

Water pollution is a serious problem in the United States.

Since 1948, the U.S. Congress has shown concern about this
problem by passing laws to deal with various aspects of it. The
Federal Water Pollution Control Act Amendments of 1972 are the most
comprehensive legislation for controlling water pollution from both
point and non-point sources ever enacted by the Congress. A point
source refers to any discernible, confined and discrete conveyance,
including any ditch, channel, tunnel or well, from which pollutants
are or may be discharged. Any nonconfined area from which pollutants
are discharged into a body of water is described as non-point source.
Section 208 of the 1972 Act specifically addresses non-point sources
of pollution, such as runoff resulting from agricultural and silvi-
cultural activities.

The present study has a two-fold objective: (1) To examine and
suggest a framework for understanding water pollution from non-
point sources--primarily agriculture, silviculture, mining, and
construction--in the Tri-County Region of Michigan, and {2) appraise
the Region's institutions and institutional arrangements for plan-
ning water pollution control under the provisions of Section 208 of
the Act.

Non-point sources of water pollution are examined within an
ecological framework. Using the river basin or watershed as a unit of

study, four principles are identified and used as criteria for
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assessing the approach to Section 208 planning adopted by the Tri-
County Regional Planning Commission. A discussion of the Federal
Act is presented to provide the necessary background information for
the above assessment. Recommendations for improving Section 208
planning in the Tri-County Region are presented. The planning ap-
proach of the Tri-County Regional Planning Commission (TCRPC) was
found to be basically sound. It is concluded that sound management
practices based on regional considerations and active public involve-
ment in the planning process are the long term solution to the
problem of water pollution from non-point sources.

The study has thrown considerable light on the processes and
mechanisms involived in water pollution and has indicated the useful
role which a regional planning agency {TCRPC) can play in attaining
the water quality goals of the region and the nation. The Section
208 program offers the Tri-County Region and the other designated
208 planning areas in the United States a means of controlling water
pollution and thereby contributing effectively to the attainment

and maintenance of a high quality environment on a continuing basis.
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CHAPTER I

INTRODUCTION

Water has long been a matter of great consequence to individuals,
to practical businessmen, and to governments. It is necessary for
human existence and survival. MWater is needed for the production of
plants and animals. It has a wide variety of domestic uses--for
drinking purposes, as a necessary ingredient in the preparation and
processing of foods and as a personal household cleaning agent.

Historically, water has served as a low-resistance medium on
which to transport cargoes. It has served man as a means of
disposing of wastes from towns and cities. It has served as a
habitat for wildlife on which man has fed and, more recently,
hunted for sport. Water has served as the setting, in many cases,
for gratification of aesthetic and recreational needs.

Water resources have also served as a form of mechanicail
power: first to liberate man from reliance on human and animal
energy in early industrialization; Tater as an input in operation
of mechanical steam engines; and finally, at the present stage of
industrial arts, either as mechanical poweg or steam to move
turbines in the production of electricity.

Man's need for water for the various uses mentioned above has always
made this resource a critical factor in land settlement and natural

resource development.

]John V. Krutilla and Otto Eckstein, Multiple Purpose River
Development (Baltimore: John Hopkins University Press, 1958}, p. 5.
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Concern for Water Pollution

The early settlers of the United States found a vast country
richly endowed with agricultural land, forest, lakes and streams, and
other resources. The waters were for the most part unimpaired in
quality by man's activities. The number of people inhabiting the
iand at that time was small, and a low level of economic activity
took place. With a sparsely distributed population and low levels of
economic activity, wastes could be assimilated by streams and other
natural processes with only minor damage to the environment, This
is no longer the case.

Many factors have contributed to the development of the United
States., The rich natural resources, high rates of investment in
technology and education, a large influx of skilled immigrants and a
fortunate political and economic history have all combined to yield a
bouyant economy and unequalled levels of material weaith. New tech-
nological developments have induced an ever increasing array of goods
and services. Although some inequities in the distribution of wealth
remain, on the whole the fruits of these developments have been widely
shared to provide a high standard of living to many Amer‘icans.2

In recent years, the notion that large scale degradation of the
environment is the essential ingredient for achieving higher levels of
economic production is being seriously questioned. Along with material
goods, the American public is giving a higher priority to the quality
of the natural surroundings. Protection of natural biological com-

munities, preservation of scenery, clean air and water, relief from

2U.S. Environmental Protection Agency, Legal Compilation-Water
Vol. V., January 1973, p. 2756.
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noise and congestion, and open spaces for recreation have all assumed
new importance. These changing desires stem from deeply rooted social
and economic factors which show every indication of becoming in-
creasingly pervasive. The public is Jjustifiably alarmed at the
deterioration of the environment resulting from man's activities. The
capacity of rivers, lakes and the atmosphere to absorb waste loads
is severely taxed, and all forms of pollution have reached or are
rapidly approaching intolerable levels. Modern technology has made
it possible for the massive alteration of the physical, chemical, and
biological quality of the land, water and air. New chemical sub-
stances are confronting the environment with materials which may prove
hazardous to living organisms including man. The public is beginning
to appreciate the potential danger posed by the persistence of some
chemical substances and their concentration in the food chain.

Water pollution is ane, but an important, aspect of the quality
of the environment. It is an indication that the environment is
deteriorating. Water pollution refers to the condition or quality
of water which makes it unsujtable for a particular use. The condition
can be created by natural processes or processes precipitated by man's
activities.

Damages from water pollutjon are tremendous and can be regarded
as costs to the American public. There are economic Josses as a re-
sult of contaminated fish and lost fishery rescurces. Lost amenities
and recreational opportunities are less tangible but no less real
economic and social costs. Industries must treat river water in order
to meet the boiler feed or water requirements for cooling. Water

hardness must be overcome by the use of more detergent. Farmers may
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reap low harvests because of increased salinity of the water used for
irrigation. The cumulative effect of these changes in the Lower
Colorado River Basin and Southern California Water Service Area was

estimated at $16 million annually in 1970.3

Objectives

Water pollution is a very complex subject and its control calls
for knowledge from many different fields. The biological and social
sciences can contribute immensely to the understanding of (1) the
nature and extent of water pollution and (2) the institutional ar-
rangements governing the use of water which provide a basis for con-
troiling it.

Previous efforts at controlling water pollution have been
directed at point sources of pollution. A point source of pollution
is any discernible and confined conveyance of water including but not
limited to any pipe, ditch, tunnel or well from which pollutants are
or may be discharged. HNon-point sources of pollution such as agri-
cultural runoff, urban runoff, and sedimentation from construction
sites have until recently been largely neglected.

The Federal Water Pollution Control Act Amendments of 1972 are
comprehensive legislation covering both point and non-point sources of
pollution. Section 208 of the Act deals specifically with non-point
sources of water pollution. The present study covers the various
aspects of Section 208 of the Act.

The principal aim of this study is to examine and suggest a

framework for understanding water poliution in general, but with

3bid.
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particular reference to non-point sources of pollution in the Tri-
County Region of Michigan. As a necessary prerequisite, the nature
and extent of non-point sources of water pollution will be identified
in connection with agriculture, silviculture, construction, mining and
urban development.

The subsidiary objective of this study is to examine the role of
institutions and institutional arrangements for 208 planning. Existina
public and private institutions are evaluated in terms of their present
and potential contribution to the attainment of the goals set by the
Section 208 legislation. Proposals for improving the performance of
existing institutions will be formulated.

In the final analysis, the success of the 208 program will de-
pend on how well the capabilities and authorities at all Tevels of
government are utilized in the plan preparation and implementation.
However, the critical element is the role of Tocal government and the
people and interest groups which the government represents. The local
government must ensure that the 208 program is relevant to their
problems and effective in providing solutions. Section 208 of the Act
makes provision for the involvement of the federal, state and local
levels of government, citizen groups and individuals in the planning
and implementation of water pollution control programs. Citizen

participation in the 208 planning process is required by the Act.

Problem
Water is one of the many resources without which a nation cannot
satisfy the fundamental wants of its people. Without water, Tife

itself cannot be sustained. Water is put to a number of uses which
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can be described as domestic, agricultural, industrial and recrea-
tional. These various uses require water of adequate quality.

Similar to other critical resources, the rate of use of water
in the United States is rapidly increasing. As a result of competing
demands upon water resources, resulting from increasing industrializa-
tion and urbanization, the mation {U.S.) has experienced deterijoration
in the quality of its surface and groundwater supp]ies.4 This condition
is charactertized as water pollution.

In order to make the problem of water pollution more explicit,
Russell Ackoff's method of defining a researchable problem is applied.
According to his method, the following conditions for the existence of
a problem must be present:

(1) An individual who has the problem: the decision maker;

(2) An outcome that is desired by the decision maker;

(3) At Teast two unequally efficient courses of action which have
some chance of yielding the desired objective ...;

(4) A state of doubt in the mind of the decision maker as to which

choice is 'best'; 5
{5) An environment or context of the problem.

The five conditions listed above were applied to the problem of the

water poliution: (1) The decision maker may be an individual, a gqovern-

ment agency, a local government, a private firm or an interest group.
This is so because, potentially, water pollution can adversely affect
the health of all people who live in a particular area and use the
polluted water for drinking purposes. Polluted water may destroy some

aspects of the environment cherished by the local peopie. In a sense,

4U. S. National Water Commission, Water Policies for the Future
(Washington: Government Printing Nffice, 1973), p. iX.

SRussell L. Ackoff, Scientific Method (New York: John Wiley and
Sons, 1962}, p. 30.
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every citizen who Tives in an area served by polluted water is a
decision maker. The following categories of decision maker were
identified: all government agencies, private organizations interest
groups and concerned individuals.

(2) In order to define a problem, it is necessary to be able to
find out what conditions currently exist and what outcome is desired.
Previous efforts by iocal government to control water pollution had
been concentrated on point sources of pollution. In many cases, the
only water quality plans that existed were plans for the construction
of individual treatment facilities. The major and in some cases only
water quality problems addressed were those caused by untreated or
undertreated municipal sewage. Virtually ignored were non-point
sources of pollution such as urban runoff and sediment from agricul-
tural and construction activities. Recognition of the shortcomings
of then-existing pollution control strategies led to the enactment
of the 1972 Amendments to the Federal Water Pollution Control Act.
Unlike previous federal water quality programs, Section 208 planning
provides for the management of non-point sources as well as point
sources of water pollution. The outcome desired by the decision maker
was to attain by 1983, " . . . water quality which provides for the
protection and propagation of fish, shellfish, and wildlife and pro-
vides for recreation in and on the water . ."6

(3) The problem of water pollution lends itself to sclution by
the adoption of measures for the management of wastes. One approach

might have been to allow the states and local governments to carry on

6U. S., Congress, Federal Water Pollution Control Act Amendments
of 1972, 33 USC, 1251, Section 101(a)(2).
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with whatever planning and management programs they were impliementing
prior to Section 208 planning until state and federal research institu-
tions came up with clear methods and standards for detecting and con-
trolling pollution.

Congress has chosen another alternative: enacting a comprehensive
law which coordinates all existing water pollution legislation, provides
for the control of water pollution from all conceivable sources, and
makes funds available for plan preparation and impiementation. The
local levels of government play a leading role in this approach, with
the Federal Government serving as a catalyst to facilitate regional
or areawide approaches to planning and management. The strategy is
to make the best use of existing knowledge about pollution processes
to control water pollution and to make the necessary adjustments or
changes in pollution contral in the light of new knowledge found
through research. This is the alternative which has been adopted by
the Tri-County Regional Planning Commission. This is the planning
agency which has been designated to do Section 208 planning in the
Tri-County Region.

(4) The states and loca) governments had some doubts as to the
most effective way of tackling the water pollution problem. In the
early stages of the implementation of the Section 208 legislation,
these doubts were expressed in the form of hesitation by the states
to designate Section 208 planning areas. Concerned citizens were
also not sure of what the effects of the Section 208 plan on existing
local plans and power structure would be.

(5) The context or environment of the water pollution problem

consists of all factors which can affect the decision maker's objective



and which are not under his control. For example, not all water
pollutants are generated by human activities. Some may result from
natural occurrences such as soil erosion and major floods. Soil
erosion can be minimized and its destructive effects on water quality
considerably reduced, but it cannot be completely eliminated. To con-
template complete eradication of soil erosion is to assume that natural
processes such as stream and sheet erosion will come to a stop. Major
floods are unavoidable and cause considerable damage to property and
vegetation in and adjacent to the flood plain. In addition, floods
transport large quantities of pollutants into streams and lakes,
thereby disturbing the aquatic ecosystems. Disruption of ecosystems
calls for changes and adjustments by the biological communities which
form each ecosystem. However, the reaction of the bioiogical com-
munities to such a changed situation cannot be predicted with cer-
tainty. This is beyond the influence of the decision maker and planners.
Also, citizen participation is required for Section 208 planning.
It is difficult to make predictions on the extent and degree of success
of citizen involvement. These and other uncertainties point to the
need for choosing an approach to planning and management which has the
best chance of solving the problem through an understanding of the
processes and mechanisms associated with water pollution. The applica-
tion of Ackoff's five criteria indicated that water pollution was a

reasearchable problem.

Significance of the Problem

Total land area in the United States (50 states) is 2,263.6

miliion acres. The breakdown of this area according to major use
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categories is shown in Table 1.

TABLE 1
MAJOR LAND USES IN THE UNITED STATES, 1970

Land Use Million Percentage
Categories of Acres of Total tand
Area (50 states)

Cropland 370.6 16.4
Pasture and Grazing 827.0 36.5
Forest and Woodland 726.0 32.1
Miscellaneous Farm Areas 45.0 2.0
Non-agricultural Uses 295.0 13.0
Total 2,263.6 100.0

SOURCE: R. Barlowe, Land Resource Economics (2nd ed.;
Englewood Cliffs, N. J.: Prentice Hail, 1972}, p. 43.

Non-agricultural uses include urban areas, highways and roads, railroad
rights of way, airports, state and national parks, state and national
wildlife refuges and national defence areas. About 90 percent of the
land, in the 50 states of the United States, comprises managed eco-
systems. Urban areas occupy only about 60 million acres (about three
percent of the total area). Therefore, almost 97 percent of the land
area is rural in nature. In essence, all rural land and a substantial
portion of the urban land area are potential non-point sources of
pollutants.

In cities where secondary sewage treatment is provided, storm-
generated discharges account for between 40-80 percent of the annuai
total of oxygen demanding materials. During heavy storms, 94-95 percent
of the biochemical oxygen demand is directly attributed to surface
runoff. Large quantities of heavy metals are transported by sotrm

water. It has been estimated that a medium-sized city in the United
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States will discharge 100,000-250,000 pounds of lead and 6,000-
30,000 pounds of mercury each year into surrounding lakes and streams

through storm water runoff.7

About 400 million acres of land are in cropland which accounts
for two billion tons of sediment annually discharged into streams and
lakes. The sediment includes approximately 440 million pounds of
pesticides used annually in agriculture. Animal wastes from live-
stock alone are estimated at about two billion tons which is equivalent
to 10 times the amount of human wastes.8

Silvicultural activities also pose water pollution problems.
Approximately 10-12 million acres of commercial forests are
harvested annua11y giving rise to sediment load of 5-10 percent of
the total sediment load generated by ali land uses.9

Fertilizer is used on a large scale in agriculture in the
United States. About 41 million tons of commercial fertilizer are
used annually. It has been estimated that 10-15 percent of the

nitrogen which enters agriculture through fertilizer is Tost to the

nation's waters, and the total phosphorus emissions from non-point

7Mark A. Pisano, "Non-Point Sources of Pollution: A Federal
Program," (A paper presented at the American Society of Civil
Engineers Convention, at New Orleans, Lousiana, April 14 - 18, 1975).

8J. M. Rademacher, "Animal Waste Pollution -~ Overview of the
Problem," Proceedings Animal Waste Management Conference, Federal
Water Pallution Control Act, Missouri Basin Region, Kansas City,
Missouri, February 1969.

9U. S. Environmental Protection Agency, Methods for Identifying
and Evaluating the Nature and Extent of Non-Point Sources of Pollutants
(Washington: Government Printing Office, 1973}, p. 4.
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sources amount to .8 million tons per _year'.]0 Both nitrogen and
phosphorus are capable of accelerating lake eutrophication when they
are discharged in large quantities.

Surface mining has disturbed over three million acres of land
and an equal area is devoted to the storage of mineral wastes from
mining activities.ll In some parts of the United States, such as
Appalachia, non-point pollution associated with mining presents more
serious water quality problems than does sediment. The affected areas
are normally related to mining activities. While the area of in-
fluence of the mineral poliution is more localized than that of sedi-
ment, it is a serious water quality problem in the localized regions
where they occur.

Estimates made in 1972 showed that approximately 35 percent of
the nation's waterways violated water quality standards, and about
40 percent of these violations were attributable to non-point sour'ce's.]2
These estimates present a very bleak picture of the future of water
quality in this country and thereby stress the need for additional
action to control water pollution beyond point sources of pollution.
Unless effective measures are taken to alleviate the effects of
non-point sources of pollution upon the nation's waters, a steadily

worsening situation could well wipe out the gains made through large

investments in the control of municipal and industrial wastes.

W01hid., p. 12.

]]Mark A. Pisano, "Non-Point Sources of Pollution: A Federal
Program," (A paper presented at the American Society of Civil En-
gineers Convention, New Orleans, Louisiana, April 14 - 18, 1973),
p. 3.

2Ipid., p. 5.
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The land use picture in Michigan is similar to that of the

nation as shown in Table 2.

TABLE 2
MAJOR LAND USES IN MICHIGAN, 1967

Land Use Categories Thousands Percentage of

Acres of Total Land Area
Agricultural tand 10,940 30.1
Forested Land 18,846 51.9
Outdoor Recreation Land 677 1.9
Transportation Land 1,110 3.1
Urban and Developed Rural 1,539 4.2
Other Land 3,192 8.8
Total 36,304 100.0

SOURCE: Michigan State University Cooperative Extensijon Service,
Land Use in Michigan, Extension Bullietin No. 610, Tst ed., January
1969, pp. 10-16.

It is assumed that the share of urban and developed rural land and
outdoor recreation land is increasing at the expense of agricultural
land. Nevertheless, a large percentage of the Tand continues to be
used for agriculture and forestry which are non-point sources of
pollutants. Urban lands and rural developed land have been used for
residential, commercial, manufacturing or processing purposes. These
developments are concentrated in the southern half of the Lower Penin-
sula of Michigan where the Tri-County Region is located. This is an
area of rapid urbanization, and of industrial and commercial develop-
ment. The great changes taking place in the southern half of Michigan
together with the present and potential impacts of these changes on
water quality make a serious consideration of non-point sources of water

pollution one of prime importance.
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Approach

In studying non-point sources of water pollution it can im-
mediately be established that water pollution may come from natural
or man-made sources. It is however assumed that water pollution
caused by human activities tends to be more serijous to the environ-
ment and man himself than that due to natural processes. This as-
sumption does not preclude pollution induced by natural processes.

In fact, a clear understanding of non-point sources of water pollution
requires an examination of both natural and man-induced processes, The
method of this study, therefore, is to examine non-point sources of

water pollution within an ecosystem framework. Within this framework
natural processes such as weathering and erosion together with their
transport mechanisms are examined. The ecosystem approach helps
establish the relationships among natural processes and human activities
such as agriculture and silviculture.

The river basin or watershed is taken as the unit of study. This
unit of study is considered appropriate because of its potential useful-
ness in evolving a conceptual ecosystems model of the mechanisms and
processes involved in water pollution. Within the river basin exist
many ecosystems which under natural conditions interact harmonjously
with one another and are in a state of dynamic equilibrium.

The Section 208 planning program is intended to be regional in
scope, and the planning area must cover a whole region. Different
criteria can be used to define a region, depending upon the type of
problem the region is intended to solve. The Tri-County Region is made

up of the Counties of Clinton, Eaton and Ingham. The boundaries of this
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region were determined by the rectangular survey system.13 Under this
type of land survey, principal meridians running north-south, and base
tines running east-west, have been established in various parts of
the United States. Working out from the intersection of these two
lines, additional meridians and paraliels have been surveyed at six
mile intervals. The intersections of these lines form a huge grid of
six mile squares (36 square miles each) representing a township.
Sixteen townships are normally combined to form a county. The Tri-
County Region ijs delimited by county boundaries which have no ecological
basis. The boundaries are useful for administrative and political pur-
poses.

An ecosystems model was developed and parameters essential for
understanding the natural and man-induced processes were identified and
discussed. The major components of the model are terrestrial and
aquatic processes, land-water interactions, land-water-man interactions
and instjtutional arrangements governing man's use of land and water
resources. Human institutions determine how the various natural re-
sources including land and water are used by man. Institutions can
therefore enhance or mar ecosystem relationships.

Based on the ecosystems model, the Section 208 planning process
as it is carried out by the Tri-County Regional Planning Commission
was examined and evaluated. Planning under Section 208 of the Federal
Water Pollution Control Act Amendments of 1972 is new in the United

States. Nevertheless, it appears enough work has already been done

by the Tri-County Regional Planning Commission to make an appraisal

13Barlowe, op. cit. pp. 39-40.
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of its approach to water pollution control worthwhile as an illustra-
tion of joint federal, state, and local government cooperation in

solving a serious problem.

Data Sources

Library research provided data on the legislative history of
Section 208 of the Act. Specifically, data were retrieved from the

relevant volumes of the Congressional Record, House and Senate Hear-

ings, House Resolutions, Senate Resolutions, House and Senate Joint
Resolutions, House Reports, and Senate Reports. The other sources of

data were the Legal Compilation and the many publications of the En-

vironmental Protection Agency, Washington.

Data on the Tri-County Region, the study area, concerning water
quality and waste treatment management planning were obtained from the
offices of the Tri-County Regional Planning Commission in Lansing.

As an offshoot of the many past and on-going studies and plans made by
the Tri-County Regional Planning Commission, a substantial amount of
data pertinent to the identification of both point and non-point
sources of pollutants has been accumulated. The data were considered
appropriate for the present study because they were found to be com-

prehensive, reasonably current and pertinent to water pollution analysis.

Organization of Remainder of Report
A conceptual framework for understanding non-point sources of
water pollution is provided in Chapter 2. Also examined is the eco-
systems model and its relevance to water pollution. Chapter 3 puts

Section 208 of the Federal Water Pollution Control Act Amendments of
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1972 into a historical perspective. The provisions of Section 208
are discussed along with their relationship to existing legislation
and their implications for planning and management of water quality
procrams. A case study of the efforts being made by the Tri-County
Regional Planning Commission to control water pollution through
Section 208 planning is undertaken in Chapter 4. The emphasis in
this case study is on the approach to planning rather than on concrete
results achieved, since these have not yet occurred. In Chapter §,
the ecological principles established in Chapter 2 are used to assess
the Tri-County Regional Planning Commission's approach to Section 208

planning. Summary and Conclusions are given in Chapter 6.



CHAPTER 2
ECOSYSTEM CONCEPT

The ecological system (eocsystem) is one way of looking at the
human environment. This viewpoint incoporates a study of the inter-
actions of all populations (hence, all organisms including man) in a
given area at the community Tevel of organization. An ecosystem
refers to a community with abiotic (nonliving) interactions. A proper
understanding of the relationships among the various components of an
environment is an important requirement for identifying strategies to
improve deteriorating conditions in the environment. The significance
of the ecosystem concept is that it provides an ecological framework
for explaining the various processes and interactions in the environ-
ment.

Water quality is a combined function of natural processes and
praocesses which are attributed to man's activities. Natural processes
tend to be nondiscrete and diffuse, and they emit discharges to the
environment not amenable to treatment. This is an important character-
istic of non-point sources of water pollution. Man's contribution to
water pollution takes the form of localized operations which generate
localized discharges into streams and lakes. In addition, man is the
originator of substantial non-point discharges to the environment.
Examples of non-point discharges for which man is responsible are
agriculture, urban and rural construction, urban storm runoff, silvi-

culture and rural based recreational activitiy.
18
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The mechanisms resulting in point and non-point sources of water
pollution are interrelated. The various processes are also inter-
dependent. The ecosystem concept provides a means of grasping the
processes and linkages involved and gaining insights into the capability

of a particular environment to support 1ife.

Meaning and Nature of Ecosystems

The term ecosystem or ecological system is derived from two
concepts, ecology and system. The term, ecology, was coined by
Ernest Haeckel in 1869. It is derived from two Greek words, oikos,
meaning ‘house' or 'place' and logos meaning 'study of'. Literally,
ecology is the study of organisms in their homes. In scientific
literature, ecology is defined as the study of the relationships of
living organisms with each other and their biotic and abiotic environ-
ment, Eugene P. Odum, a prominent ecologist, defines ecology as a
study of the structure and function of nature.] Ecology considers
how organisms and groups of organisms are structured and how they
interact with one another and with the environment.2

A system is an integrated network of interacting elements, events
or parts that can be seen as a single whole thing. An open system
depends upon the outside environment to provide it with inputs and to
accept inputs. Where a system uses some sort of feedback mechanism to

requlate itself, it is described as a cybernetic system.3 The systems

) ]Eugene P. Odum, Ecology (New York: Holt, Rinehart and Winston,
1963), p. 3.

21bid.

3David B. Sutton and N. Paul Harmon, Ecology: Selected Concepts
(New York: John Wiley and Sons, 1973), p. 15.
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approach is a way of thinking about the world, an approach to problem
solving and model building of complex events.

It has been suggested by Odum that areas of biolecgical study can
be viewed as a spectrum composed of many levels, each level repre-
senting a type of biological system. Ecology is primarily concerned
with the following Tevels of organization: populations, communities
and ecosystems. Each level of organization involves a biotic component

interacting with an abiotic component through the exchange of matter

and energy.4

A population refers to a group of organisms belonging to one

species or kind and living in a specific geographic area. A community
comprises all populations that exist and interact in a given area. An
ecosystem refers to a community and its related non-living environment
interacting together as a unit.5 There are several different types of
ecosystems. Examples of aquatic ecosystems are lakes, ponds, rivers,
swamps, and coral reefs. On the land, Targe ecosystems--usually called
biomes--are forests, grasslands tundra and deserts.

A1l the different types of ecosystems on earth are connected to
one another to form the largest unit or planetary ecosystem called the
biosphere. The biosphere can be visualized as a vast system of diverse
ecosystems interrelated in a complex fabric of 1ife. 0Disrupting or
stressing an ecosystem in one place can have some complex, often

unpredicted and sometimes undesirable effects elsewhere.

ibid., p. 11.

5Sutton and Harmon, op. cit., p. 12.
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Ecosystems are not static. Improvement in the quaility of human
1ife requires that some change must occur in the various ecological
systems. To be useful, these changes must occur in directions an-
ticipated and desired by society. This calls for a thorough under-
standing of how ecosystems function. Management of ecosystems must
be based on knowledge about their interrelationships and interactions.

The ecosystem is the basic unit of study of ecology, but it is
not necessarily the basic unit for managing a group of ecosystems.
The basic management unit is the smallest assembiy of ecosystems that
will permit the attainment of societal objectives or the solution of

6 If the objective is to optimize water quality in

identified problems.
a lake waste treatment system, the ecosystem may correspond to the
management unit. However, if the objective is to optimize water quality
in a large reservoir, the existing land uses and the natural processes
associated with them become increasingly important. Urban runoff,
forest management, agricultural practices and other activities in the
surrounding river basin or watershed have profound effects on the
quality of water in the reservoir. In the case of non-point sources of
water pollution, the most appropriate unit would be a watershed. The
rest of this chapter is devoted to a description of a conceptual model

for understanding the processes involved in the generation of pollutants

from non-point sources.

6Kent W. Thornton, "Systems Thinking in Applied Ecological Re-
search," General Systems, Twentieth Yearbook of the Society for General
Systems Research (Ann Arbor: Socijety for General Systems Research,
1975), 59-62.
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Process Involved in Non-Point Sources of Water Pollution

This section describes the natural and man-induced processes
connected with non-point sources of water poilution as a basis for
understanding a model of a drainage basin. Such a model should ex-
plain the effects of terrestrial ecosystems on the water system and
at the same time make explicit the feedback control mechanism between
the land and water components. Eventually, the key variables of the
model should be quantified. Quantification is not undertaken in the
present study.

Man's activities exert some of their greatest effects on the
processes that link land and water ecosystems together. Adverse
impacts resulting from human activities can be minimized to a point
tolerable by the environment, if the processes are understood and

taken into consideration in the management of ecosystems.7

Natural Processes

Weathering, A1l sub-aerial processes that cooperatively cause
the disintegration and decay of rocks is referred to as weathering.
Weathering does not involve large scale movement of the loosened rock
particles. The particles, subject to the itaws of gravity, fall or
slip downwards, thus exposing fresh rock surfaces for further dis-

integr‘ation.8

7Or'ie L.. Loucks, "Models in Linking Land-Water Interactions
Around Lake Wingra, Wisconsin," in Coupling of Land and Water Systems
edited by Arthur D. Hasler (New York: Springer-Verlag, 1975), p. 53.

8poris L. Holmes, Elements of Physical Geology (New York:
Ronald Press, 1969}, p. 5.
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In physical or mechanical weathering, rocks are disintegrated
by temperature changes, frost action and organisms. But in chemical
weathering, minerals are dissolved or decomposed and loosened by water,
oxygen and carbon dioxide of the atmosphere, and by organisms and the
products of their decay. In real Tife, the physical, chemical and
biological agents of weathering cooperate with one another.

Materials produced by weathering include minerals and broken
rocks, residual products of decomposition such as clay and soluble
decomposition products which are removed in solution. The products
of weathering differ in different places according to the cliimatic
conditions and the relief of the land.

Rock disintegration by temperature changes occurs in places
affected by frosts. When water fills cracks and crevices and freezes,
it expands by more than nine percent of jits volume, resulting in a
breaking of the rock. Many cycles of freezing and thawing result in
the accummulation of rock fragments. The fragments are transported
by a stream or wind at a later stage.

Animals and plants play an important role in physical weather-
ing. Worms consume large quantities of soil as they extract food
from it. The ingested particles are passed out as worm casts. In a
soil of average fertility, there may be 150,000 worms to the acre, and
in the course of the year, they raise 10-15 tons of material to the
surface.g

The dead remains of organisms or dead roots decompose in the

soil largely as a result of the work of bacteria. This decomposition

bid., p. 76.
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liberates carbon dioxide and organic acids which increase the solvent
power of soil water. Rootlets bind the soil into a woven mat so that
it remains porous and able to absorb water without the soil being
washed away. Forests considerably reduce physical weathering by
minimizing the destructive impact of torrential rain in the soil.

Rocks may be disintegrated by chemical action. Water--acting as
a carrier of dissolved oxygen, carbon dioxide, and various acids and
organic products derived from the soil--causes alteration and solution
of rock material. The chief changes which occur in chemical weathering
are solution, oxidation, hydration and the formation of carbonates. A
few minerals such as quartz and muscovite resist decomposition. Carbon-
ate minerals can be entirely removed in solution. Most silicate
minerals break down into relatively insoluble residues such as clay
minera]s.10 The combined action of physical and chemical weathering
results in a mantle of rock waste, which if not converted into soil
and colonized by plants and organisms, will be transported by the agents
of erosion.

Erosion. A river and its tributaries constitute a river system
and the area drained by the river system is the river basin, drainage
basin or watershed. Geologic processes that occur in such a basin are
erosion, transport and deposition.

Erosion by running water {(including streams and rivers) has two
main phases. One of these is the wearing down of the interstream areas
by surface runoff before it becomes concentrated in a channel to be-

come a point source of pollution. The second phase of erosion is the

101444,
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development of valleys and other landforms by a river system.

The ability of a stream to erode jits channel is dependent to a
large extent upon the speed at which the water moves. Velocity is in
turn determined by a number of factors of which the most important is
the gradient of the river bed.

Erosion by a stream involves hydraulic action, abrasion and
solution. Hydraulic action is the 1ifting and moving of loose particles
by the force inherent in the flow of the water.11 Abrasion refers to
the mechanical wear of rock on rock. The friction and impact between
rock particles accelerates abrasion. Solution occurs as the water of
the stream dissolves minerals embedded in the bedrock of the channel.

However, most of the material in solution was dissolved by the ground-

water and contributed to the streams later as water percolated into

them.]2

The material transported by a river can be classified as (1) load
carried in solution and (2) load carried mechanically as sediment.
Sediment can be carried in suspension or along the bed as sand or gravel
or both. The suspended load usually consists of fine grained material

such as clay or silt.

Cycie of Erosion. The concept of a cycle of erosion was intro-

duced by William M. Davis. It is the sequence of landforms, essen-

tially vaileys and hills, through which a2 Tand mass is thought to evolve

11C. R. Longwell and R. F. Flint, Introduction to Physical Geology
(New York: John Wiley and Sons, 1961), p. 164.

12

Ibid.
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from the time it begins to be eroded until it reaches base 1eve1.13
By analogy with the divisions of a 1ifetime, the three stages in the
cycle of erosion are described as youth, maturity and old age. Davis
argued]4 that as valleys are widened, the bordering slopes tend to
become less steep during their retreat. During the stage of maturity,
none of the original upland surface remains and the divide between
adjoining vaileys and drainage basins become rounded crests that
gradually decrease in height. Finally, during the long period of old
age, the region is worn down and reduced to an undulating plain. The
low lying erosion surface which is the product of old age is called a
peneplain.

The cycle of erosion concept was attacked by Walter Pen(:k.l5 who
argued that most hillside siopes would not flatten out as they are
worn back. Instead, he maintained that such slopes would recede with-
out further change in declivity. 1In 1930, Davis agreed that there was
empirical evidence in arid and semi-arid regions to support Penck's
contention. The cycle of erosion concept was considered applicable
16

to forested areas and soil mantied slopes in humid regions.

Significance of Erosion. Sediment is a major pollutant which is

transported by runoff water. Not only does sediment destroy fishing

13

MDoug]as W. Johnson, ed., Geographical Essays by William M. Davis
(New York: Dover Publications, 1954), pp. 249-78.

15wa1ter Penck, Morphological Analysis of Landforms, a Contribu-
tion to Physical Geology (London: Macmitlan, 1953}, pp. 7-10.

Longwell, op. cit., p. 185.

IGN. M. Davis, "Rockfloors in Arid and Humid Climates," Journal
of Geology, XXXVIII, 1930, pp. 1-27, 136-58,
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grounds, but it also acts as a carrier of certain mineral poliutants

17

in colloidal form. Sediment resulting from soil erosion is re-

garded as the largest pollutant that affects water quality in the

Unijted States.18

Man-induced Processes

Potential sources of water pollutants from non-point socurces and
induced by human activities include agriculture, silviculture, mining
and construction. The relative importance of these activities as

degraders of water quality is presented in Table 3.

TABLE 3
REPRESENTATIVE RATES OF EROSION FROM VARIOUS LAND USES

Major Land Uses Metric Tons/ Tons/sq. Relative to

sq. km/year mi/year Forest=1
forest 8.5 24 1
Grassland 85 240 10
Abandoned Surface Mines 850 2,400 100
Cropland 1,700 4,800 200
Harvested Forest 4,250 12,000 500
Active Surface Mines 17,000 48,000 2,000
Construction 17,000 48,000 2,000

SOURCE: U. S. Environmental Protection Agency, Methods for
Identifying the Nature and Extent of Non-point Sources of Pollutants
{(Washington: Government Printing Office, 1973), p. 6.

]7U. S. Environmental Protection Agency, Control of Water Pollu-
tion from Cropland, VYol. I--A Manual for Guideline Development
(Washington: Government Printing Office, 1975), p. 5.

]BU. S. Environmental Protection Agency, Methods for Identifying
and Evaluating the Nature and Extent of Non-Point Sources of Pollutants
(Washington: Government Printing Office, 1973), p. 35.
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Agriculture. Modern agriculture employs complex machinery and

high yielding seeds. Fertilizers and pesticides are also used on a
large scale. Animals are kept in confined feedlots to serye the needs
of urban centers. These practices provide pollutants to both ground
and surface water. Pollutants coming from agricultural discharges
include sediments, salt Toads, nutrients, pesticides, organic loads,
and pathogens. Agricultural lands, particulariy croplands, are large
contributors of sediment. Cropland has been credited with 50 percent

of the sediment delivered to streams and lakes, and this totals about

19

two billion tons annually in the United States. Sediment also

carries with it significant quantities of plant nutrients, pesticides,
organic and inorganic matter, and other pollutants. It was estimated
by Wadieigh that the average amount of sediment contained 0.1 percent
nitrogen, 0.08 percent phosphorus, and 1.25 percent potassium.20 Thus
the loss of nitrogen and phosphorus to the nation's waters would be
approximately 2 1b of nitrogen per ton of sediment, and 1.6 1b of
potassium per ton of sediment.ZY Erosion is thus an important factor
in the loss of nutrients to surface waters.
Many substances which are either present on land as plant

residues, are introduced on cropland by man, or are produced as wastes

ng. N. Holeman, "The Sediment Yield of Major Rivers of the
World," Water Resources Research, IV (August, 1968}, 737-47,

2OC. H. Wadleigh, “Wastes in Relation to Agriculture and
Forestry," USDA Misc. Pub. No. 1065, 1968.

2]U. S. Environmental Protection Agency, Methods for Identifying
the Nature and Extent of Non-point Sources of Pollutants (Washington:
Government-Printing Office), p. 39.
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by agricultural activities, have significant effects when introduced
jnto receiving waters. Pesticides and nutrients are the most pub-
licized of these materials. Due to their adverse effects on food
chain organisms, especially on aquatic communities, pesticides have
been receiving much attention. However, the movement of pesticides
residues from cropland into waterways is a complex process, and depends
on many factors such as the physical and chemical properties of the
toxicant, the formulation, the rate and type of application, the crop
to which it was applied, tillage practices, topography of field,
topography of area between the application site and waterways, distance
between application site and waterways, weather conditions, and amount
and velocity of rainfall following application.

Some of the earliest erosion problems in the west of this
country developed on badly managed grassland. Overgrazing and the
resultant loss of groundcover rendered the grasslands susceptible to
erosion. About 540 acres of land in the United States are used for
grazing. Most of the grazing lands are found in the western part of the
country. Grassland forms part of grazing Tands. The chief character-
istics of most grazing lands are aridity, other unfavorable climatic
factors, rough topography in many cases, often soils unsuited to
cropping and native vegetation.22

The chief source of livestock feed on grazing lands are native
plants, which grow with comparatively 1ittle improvement through
ploughing or seeding. These include grasses and shrubs which are

palatable and nutritious to livestock. A major part of the land for

22Marion Clawson et al., Land for the Future (Baltimore: John
Hopkins Press, 1960), pp. 362-64,
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grazing is owned by the Federal Government, and an additional acreage
is owned by other governments. These publicly-owned lands are used
by private ranchers under lease, licence or permit.23

To cater to the needs of the increasing population of the nation
for meat and dairy products, especially in the urban areas, feedlots
have been established. The usual practice is to concentrate a large
number of animals in a relatively small area for feeding and fattening
purposes. This practice Teads to the accummulation of large quantities
of animal wastes, which pose a threat to the water quality of nearby
streams and groundwater. It has been discovered that soil below feed-
lots contained 2,000 1b/acre of nitrate nitrogen, while the nitrate
nitrogen in the surface soil on adjoining areas ranged from 50-150
Ib/acre. It has also been noted that contamination of water from
nitrate remained even after an area had been abandoned for animal use.24
Barnyards, feedlots, and manure piles have been shown as sources of
25

excessive nitrate nitrogen in shallow wells in I1linois and Nebraska.

Silviculture. This section discusses forest culture, harvesting

and logging practices. Over one-third of the United States is covered

with forests, of which 67 percent is classified as commercial forest.26

231hid.

24R. C. Loehr, "Pollution Implication of Animal Wastes--A Forward
Oriented Review," Kansas University, Lawrence, Kansas, July 1968.

25U. S. Environmental Protection Agency, Methods for Identifying
the Nature and Extent of Non-point Sources of Pollutants {Washington:
Government Printing Office, 1973), p. 43.

26

Ibid., p. 93.
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Commercial forests total 500 million acres. The forest Tands may
produce substantial quantities of pollutants to surface and ground-
water, depending on the natural and Tand use characteristics.

A well-managed forest reduces the amount of pollutants emitted
to the aquatic environment. The tree cover, which deprives rainfall
of most of its erosive power, and the high rate of infiltration are
often able to accommodate intense rainfall, without runoff and the
accompanying transport of silt by erosion. Man's efforts to maintain
high forest productivity over a long period of time requires the
harvest of trees.

The concept of silvicultural cycle includes the relatively long
period of growth which can be essentially free of pollutional output,
and a relatively short period of harvest and reafforestation. The
period of reafforestation can be a time of high output of poliutants,

Silvicultural actijvities commonly undertaken by man consist of
harvesting, forest growth promotion, disease prevention, fire fighting
and fire prevention. Pre-commercial thinning may be necessary to remove
poor quality growth if averstocking is the problem. Forest thinning
provides space for the best quality trees. As the forest grows a
forester will provide protection and maintenance to the timber stands
through the use of insect sprays, fire retardants, and other physical
or biological techniques.

Methods of harvesting timber recognized by the forestry pro-
fession in the United States, are clear cutting, seedtree, and

she]terwood.27 These methods are based on ecological and economic

27U.S. Department of Agriculture, "Silvicultural Systems for the
Major Forest Types of the United States," U. S. Department of Agricul-
ture, Agricultural Handbook No. 445, March 1973,
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considerations. The ecological factors considered in the selection
of a harvesting method include timber species, the relationship between
forest and wildlife, and potential insect and disease problems.
Marketing and management costs constitute the principal economic
considerations.

In the harvesting process, clearcutting requires the yirtual
removal of all trees and the creation of bare land for the establish-
ment of a new forest composed of trees which are somewhat of the same
age. If not properly planned and executed, clearcutting may lead to
serious water pollution problems through the acceleration of sediment
production,

Harvesting by the seedtree method removes all trees in an area
leaving a few of the most desirable trees for seed production, When
sufficient reproduction is established the seed trees are harvested,
Next to clearcutting, the seed tree method probably has the highest
potential of releasing sediment into streams.

The main difference between the shelterwood method and the two
previously discussed methods is that establishment of a new crop is
accomplished before the final forest is removed. The method inveclves
the gradual removal of an entire stand in a series of partial cuttings
extending over a fraction of the rotation.

The transportation of felied trees is an important aspect of
silviculture. This is described in logging pariance as skidding,
yarding, or snaking operations. Methods of log transport often used
include tractor, high Jead, skyline cable, balloon and helicopter.

Most of these methods increase soil erosion.
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Tractor skidding is the commonest method used on land with less

than 30 percent slope. In the skidding process, the tractor exposes
a large area of bare soil. The erosion potential of tractor skidding
is great. Mechanical compaction of the surface soil by tractors and
other machines may reduce infiltration and produce surface runoff.

The high Tead log transport system is adapted especially to
clearcutting. A metal tower is mounted to a mobile frame. Guy lines
hold the tower in place. The logs are dragged on the ground to a
yarding area by a winch and a set of cabies attached to the tower.
Soils which happen to lie in the path of the dragged Togs are heavily
disturbed and made susceptible to erosion by surface runoff. At the
yarding area the logs are loaded into a truck.

Using a helicopter, logs are lifted from point of felling and
transported to the loading area. Helicopter logging has been found
to be a very versatile system for moving logs from felling sites to
loading areas, but it is alsc more expensive than the other methods.28

Silvicultural activities produce pollutants similar to those
generated by agriculture. Sediment is the most important pollutant.
It is eroded and transported to surface waters by the action of run-
off and rainwater. In addition, thermal pollution in streams may
result from the reduction of shade cover caused by clearcutting along
stream banks. HWater temperature is increased by such an activity.
Temperature strongly influences dissolved oxygen concentration, which

affects squatic 1ife and bacteria population in streams. Increased

28yivgil W. Binkley, "Helicopter Logging with the S64E Skycrane,
Report of Sale," ([n.p.]: U. S. Forest Service, [n.d.]).
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population of pathogenic bacteria may kill fish.29

Organic matter ranging from green vegetative refuse through
well-decomposed humic matter serves as pollutants when transported
to surface water by runoff. The organic matter, floating debris, is
sometimes a nuisance, it sometimes physically interferes with normal
aquatic ecology and nearly always becomes involved in biochemical
processes leading to the degradation of organic matter.30

Pesticides used in silviculture include insecticides, herbicides
(silvicides) and rodenticides. Pesticides deposited directly in sur-
face water courses by careless application or transported there in
surface runoff. Pesticides are by design toxic to some part of the
environment,

Evaluation of water poliution caused by pesticides is complicated
by many issues. Required for such an evaluation are knowledge of the
persistence of the pesticide at point of use, rates of degradation,
mode of degradation and identities of biological and chemical meta-
bolites, and mechanisms of transport through the environment to target
as well as non-target species.

Mining. This is an activity which disturbs the earth's crust.
Mining is accomplished by a variety of techniques. Mine shafts are
sunk to provide access to minerals deep in the earth. Minerals which

lie near the surface of the land are extracted by surface mining

techniques such as strip mining or open pit.

293, R. Brett, "Some Principles in the Thermal Requirements of
Fishes," Quarterly Review Biology, XXXI (June, 1956), 75-87.

30U. S. Environmental Protection Agency, Methods for Identifying
the Nature and Extent of Non-point Sources of Pollutants (Washington:
Government Printing Office, 1973), p. 101.
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Surface mining creates more visible disturbance of the earth's

surface than shaft mining. Indiscriminate surface mining of the past
has created problems which are still present in some parts of the
country. However, land disturbed by surface mining can be reclaimed.
Techniques are being developed by which mining and reclamation can
be integrated aimost into a single oper‘ation.31

Mine drainage generated by oxidation of pyritic material is
the most serious pollutant arising from mining activities. This
pollutant is an acidic mixture of iron, salts and sulphuric acid,

Mine drainage arises from both underground and surface mining sources,
and from coal and many metal mining sources.

Other types of non-point pollutants arising from mining operations
are sediments, leachates of various types {other than mine drainage),
radioactivity, and to a 1imited extent pesticides.

Surface mining of coal and other sedimentary minerals creates
large areas of disturbed land which is highly erosive and can contri-
bute large quantities of sediment to surface water if the land is not
properly reclaimed after mining. Vast piles of finely grained
material called tailings are created when raw minerals are processed
in order to concentrate ore. The problem of tailings as potential
contributors of sediment is exemplified in Western United States where
the tailings are spread over a wide expanse of land. Control of
leachate pollution from tailings is often hampered by the desire to

save the tailings for future mineral extraction.

3]{Ilouncﬂ on Environmental Quality, Coal Surface Mining and
Reclamation: An Environmental and Economic_Assessment of Alternatives
(Washington: Government Printing Office, 1373}.
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Effective reclamation of Tand disturbed by mining activities
requires the use of fertilizers and pesticides to promote vegetative
stabilization. These materials are potential pollutants and the ex-
tent of pollution is governed chiefly by the care exercised in their
use. It is unrealistic to assume that pollutior from mining ac-
tivities can be compietely eliminated; it is however realistic to
expect that pollution from mining can be markedly reduced by taking
appropriate control measures.

Construction. It has been estimated that the accelerated in-

crease in the population of the United States through the year 2000
will require the daily development of about 4,000 acres of land to
satisfy the requirements for new housing and related services,
utilities, sewer and wastewater treatment networks and transporta-
tion.32 A11 these developments are oriented towards construction.

Activities likely to modify the physical and biological proper-
ties of water resources include: construction of transportation and
communications networks; housing; office buildings and related land
development; energy networks; water resources development and other
multiple use recreational deve]opments.33 Construction activities are
capable of generating many types of water pollutants. The location
of a construction activity relative to environmentally vulnerable

waterways or groundwater recharge areas is crucial to construction

_ 32U. S. Department of Housing and Urban Development, "Proceed-
ings of the National Conference on Sediment Control," Washington,
0.C., September 14-16, 1969.

33U. S. Environmental Protection Agency, Methods for Identifying
and Evaluating the Nature and Extent of Non-point Sources of Pollutants
(Washington: Government Printing Office, 1973), pp. 233-34.
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practice.

Land clearing and pest control are operations which may appear
initially on any construction site. Their impact on ecosystems is
great in the construction of transportation and energy networks, par-
ticularly interstate highways, electric transmission lines and pipe-
lines for oil and natural gas. Unwanted vegetation is cleared from
the construction site. In some cases, the surface soil may be
stripped and stockpiled for reuse during the period of site restora-
tion. These operations can be viewed as major disturbances of the
land surface with possible deleterious effects on the ecosystem of
the development site, adjacent areas and water resources. Pest con-
trol may take the form of spraying the site with insecticides,
herbicides or rodenticides to remove insects harmful to man,
herbaceous and woody plants that obstruct development, or unwanted
animals.

Rough grading is characteristic of essentially all construction
activities with particular reference to highway cuts and fills,
excavations for dams and pipelines, and housing and related land
development. Heavy construction equipment used, such as bulldozers
and trucks, becomes both a direct and indirect source of water pol-
lutants. Petroleum products such as diesel fuel, 0il and lubricants
are direct sources of pollution. Construction equipment also causes
severe compaction of clayey soils, thereby reducing the rate of water
infiltration and lowering the rate of soil aeration. The revegetation
of graded areas will be considerably more difficult if the above

factors are ignored.
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Dam construction involves many operations which produce sediment
and other types of pollutants. Construction haul roads are potential
sources of large quantities of sediment and construction related
pollutants. Large areas of forested hillside are often cieared to
permit excavation and construction of the dam. Turbid water is emitted
from the dam site. This water becomes a pollutant unless it is
treated in settling ponds or clarifiers before being allowed to enter
the waterway.34

Types of pollutants resulting from construction activities can
be grouped under sediment, chemical pollutants and biological poliu-
tants. Sediment includes solid and organic materials transported by
rainfall, runoff, wind, ice and the pull of gravity. The major
categories of chemical pollutants are petroleum products, pesticides,
fertilizers, synthetic organic materials, metals, soil additives and
miscel laneous wastes such as construction debris. The biological
pollutants are those of animal and human origin. These organisms may
or may not be pathogenic to animals and humans.

Agents directly responsible for the transportation of pollutants
from construction areas to receiving streams include runoff, wind,
landslides and seepage. Some chemical and biological poliutants
generated at the construction site are adsorbed pollutants. Construc-
tion related solid wastes carried by runoff include paper, beer cans,

beverage cans, aluminium foil and plastic wrappers.

) 34R. R. Robinson et al., Special Report on Control of Turbidity
During Construction of Teton Dam and Power and Pumping Plant (Washing-
ton: U. S. Dept. of Interior, Bureau of Reclamation, 1973), pp. 1-16.




39

Intensive use of land finds its best expression in the urban
buiit up areas. In the urban environment, most of the natural vege-
tation has been removed to make room for the construction of homes,
community facilities and roads. Urban construction leads to the
creation of an impervious layer of concrete and asphalt over the
soils. This layer collects pollutants such as dust, oils, chemicals
and dirt. It also effectively reduces the amount of infiltration of
the soil by precipitation and thereby accelerates surface runoff.
A1l these pollutants are fed to the untreated stormwater in the urban

area which ultimately finds its way into streams and lakes.

Ecosystems Model

The drainage basin serves as a useful unit of study for a better
understanding of the principal ways by which landscapes infiuence
water bodies or water quality, and some of the feedback processes
through which aquatic systems, in turn, affect land. Natural
eutrophication of lakes occurs in a drainage basin. RNutrients,
especially nitrogen and phosphorus compounds, are metabolized by
algae, the first link in the aquatic food chain which affects the
production of all successive trophic levels. The process of eutro-
phication is relatively slow depending on the richness and size of
the basin in relation to the size of the lake and to the time of the
renewal of the water., By means of agricultural fertilizatiorn and
erosion, the rate of eutrophication can be accelerated.

The purpose of the ecosystems model is to identify the structuratl
features of the drainage basin and to elucidate the processes by which

materials are transported through the ecosystems. Water pollution
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problems in a watershed are complex and call for models or submodels
appropriate for analysis at different levels, namely, the regional or
watershed level, the component level such as lakes and terrestrial
ecosystems, and the component 1eve].35 The main concern in this study

js the regional or watershed level.

Natural Watershed

Conceptually, a watershed which has not been inhabited or in-
fluenced significantly by man's activities can be viewed as a natural
watershed. The relationships between land and water systems in such
a drainage basin are illustrated in Figure 1. Each terrestrial eco-
system has the following components: primary producers, consumers, and
decomposers. The primary producers convert the radiant energy from
the sun into chemical energy by producing energy rich carbon compounds
which are stored in piant tissues. Consumers are the organisms which
derive their nutrition directly from plants (herbivores). Other
organisms such as bacteria and fungi break down dead plants and animal
material to obtain their energy requirements. These are the decom-
posers. Nutrients (substances necessary for the normal growth and
development of organisms) are cycled in the ecosystem and in the
terrestrial ecosystems as a unit.

Processes similar to those which occur in the terrestrial eco-
systems operate in the aquatic ecosystems. In both terrestrial and
aquatic ecosystems, materjals which are not assimilated are transferred

to the Jand-water interactions group of ecosystems where through

35Herman E. Koenig and William E. Cooper, Design and Management
of Environmental Systems, Vol. III (East Lansing, Michigan: Michigan
State University, 1974), p. 13.
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hydrologic processes and further nutrient cycling residual materials
are made compatible with the environment. The whole system com-
prising land and water ecosystems is maintained in a state of
equilibrium by some cybernetic mechanism. Thus, the water budget

and nutrient budget for the soil and plants are also maintained.

Biogeochemical Cycles

Living organisms require elements such as oxygen, carbon,
nitrogen, sulphur and phosphorus for development. The supply of these
elements is limited and, by means of biogeochemical cycles, the ele-
ments through the atmosphere, hydrosphere, lithosphere and biosphere
constitute the biogeochemical cyc]es.36

By means of a biogeochemical cycle, nutrient elements are moved
from the environment to organisms and back to the environment,
Nutiyients and other materials that are coupled to the nutrients are
cycled simultaneously. The other materials, most of which are intro-
duced into the environment by man, are not essential to the suryival
of the ecosystem. Such materials include hard pesticides37 and nu-
trients from fertilizer. In order to fully understand land-water
interactions in a drainage basin, there should be sub-models of the
coupling effect mechanisms.

Diffuse water (non-point), dissolved chemicals, particulate
matter in precipitation and groundwater can be viewed as components
of both land and water ecosystems, but they are also the materials

through which activities on the land and the lower atmosphere affect

streams, lake systems and surface runoff. Thus water acts as a

3see Appendices B, C, D, E, F, and G.
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solvent and carrier of nutrients and materials for both systems. The
rate and amount of precipitation determine the chemical flux from the
atmosphere to either the lard or the water system, as well as the

fiux from the land phase of a drainage basin to the aquatic phase,

Transported Materials

There is the need to define materials transported by the water
systems. The materials include sand and sediment, nutrients, and
other elements in solution. Sediment yield is relatively easy to
measur‘e.38 The term, sediment yield, may be defined as the amount
of the eroded soil material that is transported and deposited in a
stream either as suspended sediment or as settled bed material or as
both. Sediment yield is dependent on gross erosion in the watershed
and on the ability of the runoff to transport and deposit eroded
material into streams and reservoirs. Gross eraosion includes sheet
and rill erosion and channel type erosion. Nutrients such as nitrogen
present problems in tracing their movements in the ecosystem because
of the various chemical forms assumed by them and the transformations
they undergo in the system.

Nitrogen in the ecosystem is continually being exchanged to and
from nitrogen gas, ammonia, nitrates, nitrites and organic nitrocgen.
Phosphorus has three basic forms, namely, phosphate, orthophosphate,
and organic phosphorus. Each form can occur in solution, as colloid

or in particulate. A model of the transport of nutrients between the

38U. S. Environmental Protection Agency, Methods for Identifying
and Evaluating the Nature and Extent of Non-point Sources of Pollutants
(Washington: Government Printing Office, 1973), p. 51.
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land and water systems within a drainage basin should consider the
transfer attributable to flux of the carrier system and transfers

due to change among forms of the material being transported.

Transport Mechanisms

Water is a major carrier of nutrients and pollutants. The
atmosphere is also a carrier system, although recognition of its
significance in the transport of nutrients and other contaminants of
aquatic ecosystems came late. In recent years, meteorologists have
developed models for the dispersal and transport of particulate and
gaseous forms of important materials.>? The soil is also a carrier
system when it acts as the agent by which nutrients, particularly
phosphorus, are carried from the land to water systems during erosion.
The various carrier systems are interdependent.

The hydrologic carrier system merits close examination because
of its relationship with both point and non-point sources of water

40 The rectangles indicate system variables and the arrows

pollutants.
show the natural processes and transport mechanisms invoived in the
hydrologic cycle. See Figure 2.

Precipitation that falls on the land and eventually becomes
runoff may be classified as surface runoff, subsurface runoff or
groundwater runoff, according to the path of flow to the stream.

Surface runoff (or overland flow) refers to water that travels over

390r1e L. Loucks, "Models in Linking Land-Water Interactions
Around Lake Wingra, Wisconsin," in Coupling of Land and Water Systems
edited by Arthur D. Hasler (New York: Springer-Verlag, 1975), p. 57.

400. D. Huff, “Hydrologic Transport Model," Eastern Deciduous
Forest Biome, Memo Report No. 73-74 {Madison, Wisconsin: University
of Wisconsin, 1972},
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ground surface to reach the stream. Since this water does not flow
in an identifiable channel it is regarded as water from non-point
sources. Subsurface runoff (also called subsurface flow, subsurface
stormflow or storm seepage} is water that infiltrated the surface
soil and moved laterally through the upper horizon above the water
table towards the stream. Groundwater runoff (or groundwater flow)
refers to the water that has infiltrated the surface soil, percolated
the general groundwater table and then moved laterally to appear in
the stream.

Surface runoff moves rapidly and occurs shortly after a storm.
Subsurface runoff moves somewhat more slowly than surface runoff,
but appears in the stream during and shortly after a storm. Ground-
water runoff may be in transit for days, or years, depending on the
rock structure and other factors. The three types of runoff illustrated
in this flow chart are not mutually exclusive because any body of water
in a watershed may use a combination of modes of travel to a stream.
The amount of water that moves by each of the three routes must be
known before transport of agricultural chemical or pollutants from a
field can be described in detail.

Surface runoff may carry pollutants in solution, in suspension
or adsorbed to suspended soil particles. Subsurface runoff and
groundwater runoff can only carry soluble pollutants that are not
strongly adsorbed to soil particles. A non-persistent chemical
transported by groundwater runoff may not be a threat to water quality

by the time it reaches a surface stream because of the long travel time
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required for its transportation. A non-persistent chemical is

biodegradable within a relatively short time.

Ecosystem Relationships Affected by Man

Many drainage basins have been inhabited by people and have in
some way been influenced by man's activities. Frequently, culitural
manipulations of agricultural lands, forests and streams have tended
to upset both the water budget and the nutrient budget in the soil,
in turn affecting both the water tabie and base flow to springs,
streams and lakes. Man's activities such as the use of fertilizer in
agriculture affect the nutrient content of the waters and result in
a modification of water quality and associated structure of the eco-
system.

Figure 3 illustrates the relationships among land ecosystems,
water ecosystems, and human institutions. Society through its many
institutions, receives information from both land and water ecosystems.
On the basis of the information received, decisions--social, political,
economic--are made. These decisions and human activities determine
how the land and water resources are used. The decisjons also in-
fluence the methods adopted to exploit the natural resources. By
means of the "institutional control box" the various human activities
which affect land and water ecosystems are regulated. The harmonious
relationships existing among the various ecosystems in the model are

buttressed on ecological principles which the preceding discussion has

?]U- S. Environmental Protection Agency, Control of Water
?g;;gt1°” from Cropland, Vol. I (Washington: Government Printing Office,
3 p- 7-
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attempted to elucidate.

Principles
The following ecological principles must be considered when

dealing with the control of water polilution from non-point sources:
(1) The region must serve as the basis for studying non-point sources
of the water pollution; (2) Consideration of water pollution must
form part of environmental quality; (3) Knowledge of carrying capac-
ities and tolerances must guide man's control of ecosystems; and

(4) Ecosystems must be managed holistically in order to minimize the
generation of poliutants.

(1) Regional Considerations. The term, "non-point source of

water pollution" is taken to mean any non-confined area from which
pollutants are discharged into a body of water. The difficulties
involved in identifying a particular spot as the source of pollution
makes it necessary to consider carefully the geographical area or
region from which pollutants are generated. There are different ways
of defining a region. The criteria for such a definition may be
physical, economic, social, political, ethnic or any combination of
the above. For the control of water pollution, it should be realized
that pollution from non-point sources usuaily transcends boundaries
set for economic and administrative reasons.

The watershed is taken as a single unit for modeling purposes
because of its ecological importance. It illustrates the inter-
actions among the various components of an ecosystem and at the same
time shows the interrelatedness of all ecosystems within the water-

shed. The emphasis is on the interrelationships and interactions
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among ecosystems. Ultimately, all the ecosystems of the earth taken
together constitute the biosphere. Changes in an ecasystem in one
part of the biosphere are likely to affect other ecosystems because
of the interrelationships existing among all ecosystems. It is this
question of interrelatedness and interdependence of ecosystems which
makes it necessary to study water pollution on a regional basis.
Consequently, an appropriate region must be defined as the basis for
studying water pollution from non-point sources.

(2) Environmental Quality. The concept of environmental quality

is defined in terms of the quality of the human environment. Environ-
mental quality recognizes the place of man within the biosphere which
is composed of ecosystems. In the biosphere, there are natural and
man-made systems. A natural system comprises geclogical, physical,
chemical and biological processes which mould the earth's surface with-
out a dominant influence by man. Man uses the resources found in the
biosphere to satisfy his basic needs of food, shelter, and clothing
as well as his aesthetic needs. He measures the quaiity of his en-
vironment in terms of his own experience, survival and well-being.
Environmental quality is, therefore, defined by human perceptions of
and reactions to the natural and man-made systems. The definition of
environmental quality must be related to the survival, heaith and
well-being of the human population and the individuals in it.

Water pollution from non-point sources can be viewed as the
outcome of man's efforts to satisfy his needs from natural systems
which are interdependent. Poliutants from non-point sources may have

direct impacts on water bodies but may also have indirect adverse
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impacts on other natural systems in the biosphere and ultimately on
man. Water pollution is, therefore, not an isolated issue. It is
closely linked with other issues of the human environment. Water
pollution from bath point and non-point sources must be tackled as
part of environmental quality.

(3) Carrying Capacities and Tolerances. Environmental quality

connotes an optimum environment for man. Implicit in environmental

quality is the concept of carrying capacity which refers to the

ability of a particular environment to support life. This concept
is used in many fields of study. However, the need for human survi-
val and well-being makes it imperative to consider carrying capacity
from the perspective of ecosystems and the biosphere. The biosphere
contains limited natural resources and the question of the earth's
carrying capacity concerns the long-run balance between the overall
capacity of the natural environment to produce and the sum total of
human needs.

Technoiogical advancement can increase the carrying capacity of
the biosphere by making more resources available for human use. The
development of high-yielding seeds and the application of fertilizer
to agriculture has led to substantial increases in food production in
many countries. The carrying capacity of the environment can also be
diminished through poor management of ecosystems. Carrying capacity
is therefore a dynamic concept.

If natural systems are adversely affected by water pollution,
resources made available for human use will be impaired in quality and

this will, in turn, affect environmental quality. WNatural systems such
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as streams and lakes have tolerances. Streams and rivers can render
human wastes harmiess to the environment, given a certain amount of
sewage and sufficient time for stream recovery. Water pollution occurs
when the assimilative capacity of the streams and rivers are exceeded.
Knowledge about the tolerance limits of natural systems is a necessary
prerequisite for understanding and controlling water pollution.
Based on these tolerances, realistic standards for improving the

42 In the light of the foregoing, man's

human environment can be set.
control of ecosystems must be guided by the carrying capacities of
the ecosystems and toierances of natural systems.

{4} Sound Ecosystem Management. It has been pointed out that

man depends on natural resources in the natural systems for his
survival and well being. The production and consumption of these re-
sources leads to the creation of residuals or poilutants which are
returned to the natural environment. Since the natural systems and
man can tolerate pollution up to a certain level, it is essential to
ensure that the rate at which pollutants are generated does not exceed
what the natural systems can tolerate. Sound ecosystem management
aims at achieving harmony between man's pollution-prone activities and
natural systems.

Since man's activities are mainly responsible for pollutants

which adversely impact natural systems, "The environment must be

||43

managed primarily through the management of men. Effective manage-

42Lynton K. Caldwell, Environment: A Challenge to Modern Society
(Doubleday and Co., Anchor Books, 1970), p. 71.

B1bid., p. 60.
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ment of ecosystems requires a comprehensive examination of man's
activities and natural systems, as well as those human institutions
which provide guidelines for the utilization of natural resources.
In order to minimize the harmful impacts of pollutants, ecosystems

must be managed holistically.



CHAPTER 3

FEDERAL WATER POLLUTION CONTROL ACT
AMENDMENTS OF 1972, SECTION 208

Legislative Histary
The Federal government first showed concern about the quality of
the nation's waters by passing the Refuse Act of 18939, the main ob-
jective of which was to prevent impediments to navigation.] The Act
states that "It shall not be lawful to throw, discharge or deposit
. any refuse matter of any kind or description whatever . . . into
the navigable waters of the United States,"2 without permission from
the Army Corps of Engineers. Violators of the law, subject to civil
and criminal action, could be sued by the government or by private
citizens, if the public agencies refused to act. This legislation
indirectly dealt with water pollution control in navigable waters.
The first Federal legislation directed specifically at the main

3

sources of water pollution was not passed until 1948.% Prior to 1948,

authority for the control of water pollution was exercised by the

states and municipalities. In most states, the power to control water

1U. S., Congress, Rivers and Harbors Act, 30 Stat., 1152, March
3, 1899.

2Ibid.

3y. s., Congress, Public Law 80-845, 80th Cong., 2nd Sess.,
S. 418, June 30, 1948.

54
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pollution had passed to the states because the municipalities could
not effectively control water pollution originating from places out-
side the jurisidction of the municipal or local government.

Between 1835 and 1940, many bills were introduced in the United
States Congress, requesting Federal financial assistance for the con-
struction of waste treatment plants. Most of the bills provided for
Federal financial support for comprehensive pollution control plan-
ning.4 Some of the bills contained provisions for enforcement powers
to be exercised by the Federal Government in order to reduce pollution

in interstate waters. None passed, however.

Water Pollution Control Act of 1948

The States and municipalities were eager to accept Federal
financial assistance for the construction of waste treatment plants.
This eagerness prepared the groundwork for the Water Pollution Con-
trol Act of 1948. The purpose of the Act was "To provide for water
pollution control activities in the Public Health Service of the
Federal Security Agency and in the Federal Works Agency and for other
pur‘poses."5 The authority contained in the legislation was limited to
five years, but the Act was extended for an additional three years in

&

1953.7 The Act recognized the primary responsibilities of the states

4J. Clarence Davies III and Barbara S. Davies, The Politics of
Pollution (Indianapolis: Pegasus, 1975), p. 28.

5U. S., Congress, Public Law 80-845, 80th Cong., 2nd Sess.,
S. 418, June 30, 1948.

6U. S., Congress, Public Law 82-579, 82nd Cong., 2nd Sess.,
July 17, 1952,
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in controlling water poliution and made provision for technical re-
search to improve methods of treatment of industrial and other wastes.
It also provided for Federal technical assistance to state and inter-
state agencies and municipalities in the formulation and execution of
programs for the abatement of stream pollution.

Promotion of public health was the principal aim of the 1948
Act. The Surgeon General under the supervision and direction of the
Federal Security Administrator of the Public Health Service and
Federal Works Administrator was given the authority to administer the
Act. The Act also established a Water Polluticn Control Advisory
Board in the Public Health Service. It was the duty of the Board to
review the policies and programs of the Public Health Service and to
make recommendations thereon in reports to the Surgeon General for

necessary action to be taken.7

Water Pollution Control Act Amendments of 1956

In the Water Pollution Control Act of 1948, it was established
that the Federal Government had some role in abating pollution in
interstate waters. However, this role was subordinate to that of the
states. For many years, controversy over water pollution legisla-
tion centered on Federal enforcement powers, and financial assistance
for the construction of waste treatment plants. Provisions of the
Water Pollution Control Act of 1948 proved difficult to enforce.

In 1956, after long hearings, the Congress passed a revision of

the enforcement provisions and thereby removed many of the difficulties

7U. S., Congress, Public Law 80-845, 80th Cong., 2nd Sess.,
S. 418, Section 6(b), June 30, 1948.
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found in the 1948 Act. The purpose of the Water Pollution Control
Act Amendments of 1956 was to extend and strengthen the 1948 Act.
It retained the provision that Federal court action could be in-
stijtuted against water polluters and other offenders with the consent
of the state concerned. The retention of this provision was an
obstacle to the enforcement of the law by the Federal Government. 1In
1961, President John Kennedy endorsed a bill sponsored by Represen-
tative John Blatnik of Minnesota which removed the obstacle to federal
enforcement.8

The administration under President Kennedy favored financial
assistance to states for the construction of waste treatment plants.
Consequently, a bill was signed by the President in 1961 to appro-
priate funds for waste treatment grants for the period 1962 to 1967.
The bill authorized appropriations for waste treatment grants of
$80 million in 1962, $90 miilion in 1963, and $100 million for each
fiscal year between 1964 and 1967.9

The early 1960's saw the discontentment of the Congress with
the pace at which water pollution control programs was moving. It
was felt that the states were not effectively handling the water
pollution problem, and the Public Health Service, the Federal Agency
responsible for administering the Federal Water Pollution Control Act,
appeared unable to compel them to take the necessary action. As

chairman of the newly-created Senate Subcommittee on Air and Water

Pollution, Senator Edmund Muskie introduced amendments to the Act in

8Davies, op. ¢it. p. 31.

bid., p. 32.
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1963, and this led to a transfer of the Federal administrative
authority for the Act from the Public Health Service to a new Federal
Water Pollution Control Administration in the Department of Health
Education and Welfare. Federal and state enforcement of the pro-
visions of the Act was based on water quality standards for inter-
state waters. The bill passed the Senate by a large majority but

did not pass the House due to procedural delays.

The Water Quality Act of 1965

In the 89th Congress, Senator Muskie introduced and the Senate
passed a new bill on water pollution. The House of Representatives
passed an amended version of the bill. The Senate and House versions
of the bill went to a Conference Committee in April 1965. Following
a unanimous approval of the Conference Report by the Senate and the
House on September 21, 1965, President Lyndon Johnson signed the
legislation on Octocber 2, 1965.10

tach state had up to one year from the date of the enactment
of the law to file a letter of intent to establish water quality
standards for its interstate waters. The Secretary of the Department
of Health, Education and Welfare was authorized to review and give
approval to the standards. If a state did not file the letter of intent
and also fajled to establish water quality standards by the stipu-
lated date, the Secretary of the Department of Health, Education and

Welfare was empowered to establish standards for the state concerned

10Um‘ted States, Congressional Record, 89th Cong., 2nd Sess.,
{1965), CXI, No. 19, 25023-26378.
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subject to review by a hearing board.]]
The 1965 Act gave the states an important role in setting and
enforcing standards for water quality. However, congressional
description of the Act did not provide encugh detail. The Act simply
provided that the standards shall be such as "to protect the public
health or welfare, enhance the quality of water and serve the pur-
pose of the Act," taking intoc consideration the use and value for
public water supplies preservation of fish and wildlife, recreational
purposes, and agricultural, industrial and other legitimate uses.]2
ror this reason, many years were required to establish satisfactory
standards. Nevertheless, the concept of water quality standards
provided the foundation for an effective national strategy for water

pollution control. So far, the main concern was with point sources of

water poliution.

The Clean Water Restoration Act of 1966

A bill was introduced in January 1966 by Senator Muskie and
other cosponsors to authorize $6 billion for construction grants, and
to increase the share of the Federal Government in the costs of con-
structing waste treatment plants. The administration submitted rival
legislation aimed at reducing the construction grants. According to
the proposal of the administration, regional agencies were to be

established in selected river basins. The regional agencies were to

1y, s., Congress, Public Law 89-234, 89th Cong., 1st Sess.,
S. 4, Section 5{c)(2), October 2, 1965.

]ZU. S. Congress, Public Law 89-234, 89th Cong., 1st Sess.,
S. 4, Section 5(c){3), October 2, 1965.
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have their administrative expenses paid by the Federal Government,

and they were to draw comprehensive plans for water polliution con-

trol.

The bill, as introduced by the administration, ran into op-
position in Congress. After some amendments which incorporated
most of Senator Muskie's proposals, the bill was sianed by the
President on November 3, 1966.

Between 1967 and 1970, water poliution legislation focused on
pollution caused by o0il and acid mine drainage, and on research on
lake and stream eutrophication. In 1969, the massive 0il leak from
a drilling rig off the shore of Santa Barbara, California, resulting
in the pollution of beaches, underscored the urgency of passing a
pending water pollution legislation entitied Water Quality Improve-
ment Act.

On March 25, 1969, the House Public Works Committee reported
out a bill, HR 4148, which covered oil, vessel, thermal and acid
mine drainage pollution and eutrophication. The House passed the
Bill on April 17. Further hearings were held on the bill by Senator
Muskie's Committee. It reported out a revised version in August,
which was passed with some modification by the Senate in October.
The House and Senate Bills were sent to a Conference Committee.

The Conference Committee reported out a bill which was ap-
proved by both houses of Congress on March 25, 1970, and was signed
by the President on April 3. The law held owners of vessels liable
for 0il spills up to a limit of $14 million. Thermal pollution
problems were also dealt with. Federal licence or permit was re-

quired for construction or operation of facilities which might pollute
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navigable waters. An important condition for granting a Federal
permit is a state certification that a facility would not violate

water quality standards.]3

The Water Pollution Control Act Amendments of 1972

In the latter part of 1969, the Congress came under public
pressure to take action to improve the performance in air and water
pollution control. Environmental quality had become one of the
priorities of the Republican administration. In a special message
to Congress on February 10, 1970, President Richard Nixon recom-
mended water pollution control legislation which would authorize the
imposition of federally approved effluent standards on all sources
of industrial and municipal pollution.

Over a seven-month period, the House Committee on Public Works
conducted long and 1ntensive hearings. Starting in May 1971, it held
38 days of hearings, Tistened to 294 witnesses and received 135
additional statements for the r'ecor'd.]4

The Senate Public Works Committee reported out a bill on
October 31, 1971. The Senate bill authorized $14 billion over a four-
year period to finance new construction of municipal waste treatment

plants, and an additional $2.4 billion to reimburse states and muni-

cipalities for past construction c:o:;ts.]5 Enforcement of the law

]3J. Ciarence Davies II] and Barbara S. Davies, The Politics of
Pellution (Indjanapolis: Pegasus, 1975), p. 39.

]4U. S., Congress, House, Committee on Public Works, House Re-
port Number 911, 92nd Cong., 2nd Sess. (Washington, D.C.: Government
Printing Office, 1972), p. 6.

]SU. S., Congress, Senate Report of the Committee to accompany
S. 2770, Report No. 92-414, October 28, 1971.
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was to be based on a system of permits. The bill passed the Senate.

Opposition to the bill came from the administration which
appealed to the House Public Works Committee to reopen its hearings
for further evidence against the Senate provisions. The administra-
tion wanted to have the funding authorization reduced. Further hear-
ings were held and the bill was passed on March 29, 1972.

On May 11, the House and Senate Conferees began to reconcile
their respective versions of the bill., After 40 meetings they agreed
on a compromise bill which (1) declared as natijonal goals 1981 and
1985 deadlines for the elimination of water pollution and (2) authorized
$24.7 million over three years. The Conference Report was approved by
the House and Senate on October 4, 1972,

On October 17, President Richard Nixon vetoed the bill but did
not have enough votes to sustain his veto. Both House and Senate
voted to override the President's veto. Thus the bill became law over
the objections of the F’hczsident.]6

The Federal Water Pollution Control Act Amendments of 1972
(hereinafter referred to as the Act} is the most comprehensive
measure for the protection of the waters of the United States ever
considered by the Congress. Previous legislation on water pollution
control emphasized water quality standards. While the Act deals with
water quality standards as well as effluent discharges, it tends to
Jay emphasis on the latter. The rest of this chapter is devoted to

an examination of the provisions of the Act with particular reference

to Section 208.

]bUnited States, Congressional Record, 92nd Cong., 2nd Sess.
(1972), CXVIII, No. 29, 37054.
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Provisions of Section 208

Place of Section 208 in the Act

The Federal Water Pollution Control Act Amendments of 1972 is
divided into five titles. Each title is further divided into sections
and subsections. The titles deal with the main components of the Act
as follows: Title I-Research and related programs; Title II-Grants for
construction of treatment works; Title IIIl-Standards and enforcement;
Title IV-Permit and licences; and Title V-General provisions.

The two goals of the Act are stated in Title I: By 1985 the
discharge of pollutants into navigable waters should be eliminated;
and water quality should be good enough for the protection of fish
and shellfish, wildlife, and for recreation by 1983. The national
policies are the prohibition of discharge of toxic pollutants, the
provision of Federal financial assistance for the construction of
publicly owned water treatment works, the preparation and implementa-
tion of areawide waste treatment and management plans. These policies
will be supported by research and demonstration effort sponsored by
the Federal Government. The responsibility of the States in pollution
abatement is underscored. The Act appreciates the international
significance of pollution and authorizes the President of the United
States to cooperate with foreign countries in their efforts to
prevent, reduce and eliminate pollution in their, and in international
waters. The Environmental Protection Agency is the administrator of
the Act.

Sections 102 and 103 of the Act deal with comprehensive programs

for the control of water pollution and the epactment of uniform laws
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for water pollution control to promote interstate cooperation. The
administrator is required to establish national programs for the
prevention, reduction, and elimination of pollution. In this con-
nection, the administrator is authorized to conduct research and make
grants to states and municipalities for the purpose of researching
new and improved methods of controlling water pollution.

In order to implement the water pollution control programs, the
Act gives authorization for the appropriation of sums of money.
Federal, state and local government financial responsibilities are
specified in Section 106 of the Act. Sections 107 and 108 deal with
mine water pollution of the Great Lakes. There is provision in the
Act for the training of personnel to operate and maintain treatment
works. (Section 111). A number of demonstration projects are also
authorized.

The purpose of Title II of the Act is to require states and
municipalities to prepare and implement waste treatment management
plans and to develop practices which will achieve the goals of the
Act (Section 201). Such plans are subject to the approval of the
Administrator (Sections 203).

Section 206 provides for partial reimbursement of costs to
states and municipalities for any approved publicly-owned treatment
works on which construction was begun between June 30, 1966 and
July 1, 1972.

Waste treatment management on an areawide hasis is covered in
Section 208. The purpose of this section is to encourage and
facilitate the preparation and implementation of waste treatment

management plans. Upon the request of the Governor, the Administrator
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shall provide technical assistance in the development of such manage-
ment plans. Section 208 addressed specifically non-point sources of
water poliution. The Act states that any plan prepared under Section
208 will include but not be limited to a process to (i) identify, if
appropriate, agriculturally and silviculturally related non-point
sources of pollution, including runoff from disposal areas and from
jand used for livestock and crop production, and (ii) set forth pro-
cedures and methods including land use requirements to control to
the extent feasible such sources, and a process to identify mine-
related sources of pollution and set forth procedures and methods to
control such sources.

In Title [II, standards of water gquality, effluent limitations,
and enforcement of the Act are covered. The Administrator is re-
quired to publish periodically the criteria for water quality and
effluent 1imitation guidelines which reflect the latest scientific
knowledge and technology. In addition, the Administrator shall from
time to time provide guidelines for identifying and evaluating the
nature and extent of non-point sources of pollutants. Provision is
made for water quality inventory by all states and an annual report
indicating the status of the quality of navigable waters of each
state is required by the Act (Section 306). Procedures to be fol-
lowed in the abatement of international pollution are dealt with in
Section 310.

fach state is also required to identify and classify all
publicly-owned fresh water lakes according to eutrophic condition,
and procedures for the control of sources of pollution. Under

Section 315, a National Study Commission is established to conduct a
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comprehensive investigation and study of all aspects of potential
impacts resulting from achieving or not achieving effluent limita-
tions and the goal set for 1983. Pollution from thermal discharges
is treated in Section 316.

Detailed procedures governing the application for and granting
of permits and licences are set out under Title IV. The Administra-
tor has the power to issue a permit for the discharge of any pollutant
or combination of pollutants provided such discharge will meet cer-
tain prescribed requirements. Criteria for ocean discharge of
pollutants, permits for dredge and fill material, and disposal of
sewage sludge are discussed in Sections 403, 404, and 405.

Title V covers general provisions such as requlations, record
keeping, publication in Federal Register and definitions. The Admin-
istrator is granted powers to bring suit against any water polluter,
in case of emergency, notwithstanding any other provision of the Act
(Section 504). Section 505 provides that any citizen may commence
civil action on his own behalf against any person, including the
United States and any other governmental agency {(to the extent per-
mitted by the eleventh amendment of the United States Constitution)
who is alleged to be in violation of an effluent standard or limita-
tion. The Administrator is required to submit to each session of
Congress a report on measures taken in the process of attaining the

goals of the Act.

Rationale of the 208 Program

Section 208 of the Act ties together the various Federal water

pollution abatement requirements, and places the responsibiliiy for



67
planning and implementing areawide waste treatment management plans
on regional and local agencies. The Congress was guided by certain

17 First, water quality protec-

principles in creating Section 208.
tion in a large country such as the United States, raises complex
technical and institutional problems which vary widely across the
nation. Solutions to these problems necessarily require a long time
and decentralized system of management. Full involvement of state

and local levels of government in 208 planning process was considered
imperative for success.

The need for a decentralized system of management is supported
by the fact that there are technical obstacles to the attainment of
uniform requirements. A recent report of the Environmental Protection
Agency to Congress discloses the following about the nation's water
quality probiems:

Pollution exists in 3,300 water segments of varying lengths and
areas, in the 56 states and territories reporting. About half
of the segments are so heavily polluted that dischargers located
on them will be required to go beyond base level controls re-
quired by 1977 to enable water quality standards to be met.18

This means that after applying base levels of pollution control
for point sources, there will still be places where higher levels of

abatement will be required to meet water quality goals of fishable

]7U. S. Environmental Protection Agency, Guidelines for Area-
wide Waste Treatment Management Planning (Washington: Environmental
Protection Agency, August 1975), p. ii.

]8U. S. Environmental Protection Agency, Office of Water
Planning and Standards, National Water Quality Inventory-1974
Report to Congress (Washington: Environmental Protection Agency,

1974), pp. 1-3.
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19 Furthermore, the water quality problems are

and swimmabie waters,
not entirely due to point sources such as industrial and municipal
discharges but also due to runoff from both urban and rural areas. This
indicates that uniform national requirements for abating pollution

from industrial and municipal sources would be insufficient in many
areas to meet water gquality standards because even after high levels

of treatment for the point sources of pollution, non-point sources of
pollution would cause problems.

Institutional constraints also militate against uniform re-
quirements. The most obvious institutional problem is the fragmentation
of waste treatment management agencies. There are no simple solutions
to this problem but it is clear that economies of scale can be achieved
through the enlargement of treatment plants and service areas. On the
other hand waste treatment on a regional scale requires a careful con-
sideration of regional growth patterns and policies of affected juris-
dictions. This raises the overall question of how decisions made
about sewer service will affect growth, which in turn affects water

quality not only through sewage generation but also increased pollution

from urban runocff. Finally, until recently, the institutional questions

]QU. S., Congress, Public Law 92-500, Federal Water Pollution
Control Act Amendments of 1972, Section 301{(b). For municipal sources,
secondary treatment is required by July 1, 1977 and Best Practicable
Waste Treatment Technology is required by July 1, 1983. For industrial
sources, Best Practical Technology is required by July 1, 1977 and
Best Available Technology is required by July 1, 1983,
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raised by the necessity to manage pollution from non-point sources
have hardly been considered in the water programs of this nation.20
Second, sound ecosystem management is an important premise of
the Federal Water Pollution Control Act Amendments of 1972. Basi-
cally the concept of ecosystem management recognizes that man's
activities cycle resources, returning them to the environment in

21 Man's

an altered state, and expending energy in the process.
misuse of natural resources has led to many environmental problems.
There is a close relationship between resource use and the generation
of pollutants. If many of the complex pollution problems are to be
solved, it will be necessary to apply the concept of sound ecosystem
management as opposed to the more traditional water pollution abate-
ment. Efficient ecosystem management implies the full use of re-
sources to the benefit of man, and at the same time returning re-
sources (residuals) to the environment with the Teast possible dis-
turbance to ecological systems. Resource use js viewed in the context

of a total process by which resources and polluting by-products are

cycled.

Third, much of the legal authority and financial commitment

required for the solution of water quality problems rests with local

20Joseph Wiley, "Rationale of the 208 Program-Decentralized
Management to Solve Complex Water Quality Problems," (This paper is
based on a speech delivered by Mark Pisano, Director of Water Plan-
ning Division, U. S. Environmental Protection Agency, at ASPO Con-
ference, Vancouver, British Columbia, April 15, 1975).

21Howard T. Odum, "Energetics of World Food Production,”
Readings on Ecological Systems: Their Function and Relation to
Man, ed. Ariel €. Lugo and Samuel C. Snedaker (New York: MSS
tducational Publishing Company, 1971), pp. 252-80.
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government. This implies that Section 208 programs will require a
new legislation for water quality control at the local Tlevel which
makes the participation of the public and locally elected officials
a prerequisite for success. Fiscal responsibility is related to
local and public involvement in 208 programs. The provision of ser-
vices such as sewage treatment and protection of water supply and
water uses, and the coordination of these services with other com-
munity services are intimately related to the fiscal viability of the

community.

Goals and Policies

As a national goal, the Federal Water Pollution Control Act
Amendments of 1972 aims at preventing the pollution of navigable
waters caused by the discharge of pollutants by 1985. An interim
goal set for 1983 is to achieve water quality which is safe for
recreational use and which protects fish and wi]dlife.zz

It is the nationa) policy to prohibit the discharge of poi~
lutants in toxic amounts. Federal funds will be provided for the
construction of treatment works owned by the public. In each state,
areawide waste treatment planning and management processes will be
developed and implemented. The states will retain their rights and
responsibilities in the elimination of water poliution and in the

preparation of plans for the development and use of land and water

resources. Provision is made for public participation in the

22, 5., Congress, Public Law 92-500, Water Pollution Control
Act Amendments of 1972, Section 101{(a}), 92nd Congress, S. 2770,
October 18, 1972.
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development, revision, and enforcement of reguiations meant to
protect water quality. It is also the policy of Congress to ensure
that the President, acting through the Secretary of State and other
jnternational organizations, will encourage foreigh countries to take
meaningful action to prevent and eliminate pollution in their waters

and in international waters.

Planning Process for Waste Treatment Management

The purpose of Section 208 of the Act is to encourage and
facilitate the development and implementation of areawide waste
treatment management plans in areas which, as a result of urban and
industrial concentrations and other factors, have substantial water
quality control problems. The Section 208 program is unique be-
cause state and local governments must prepare a plan and also make
a commitment to implement the proposals of the plan in order to meet
the 1983 water quality standards. Furthermore, Section 208 is the
most positive statement on the need to identify and develop programs
to solve water pollution problems arising from non-point sources.23

On the basis of guidelines provided by the administrator of
the Act, the Governor of each state or the chief elected officials of
local governments shall designate areas and a single representative
organization to develop an areawide waste treatment management plan

for such areas. Where an area lies in two states, the Governors of

the respective states shall cooperate in carrying out the provisions

23y, s., Congress, Public Law 92-500, Federal Water Pollution
Control Act Amendments of 1972, Section 208(b)(2)(F-1).
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requiring the designation of the areas.24 The state shall act as
the planning agency for areas which are not designated. All designa-
tions shall be subject to the approval of the Environmental Protection
Agency.

The designations which the Governor submits to the Environ-
mental Protection Agency must be accompanied by formally-adopted
resolutions which show that local governments involved will join
together to develop and implement a plan which will result in a co-
ordinated waste treatment management system for the area.

Plans prepared in accordance with the waste treatment planning
process shall contain alternatives for waste treatment and management
and shall be applicable to all types of waste generated within the

e5 Any plan prepared under Section 208 shall identify

area involved.
treatment works to meet the waste treatment needs of municipalities

and industries in the area. Agencies for the construction, operation
and maintenance of facilities will be identified. A process for
identifying non-point sources of pollutants from agriculture, forestry,
construction, mining and other activities will be evelved. The plan

will specify procedures and methods, including land use control, for

managing such sources.

24U. S., Congress, Public Law 92-500, Water Pollution Control
Act Amendments of 1972, Section 208(a}(3}.

25U. S., Congress, Public Law, Water Pollution Control Act
Amendemtns of 1972, Section 208(b}{1).
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Technical and Management Planning Needs. Since the aim of the

208 planning process is to formulate an areawide waste treatment plan
that can be implemented by a management agency or agencies, technical
and management needs must be recognized and integrated into the plan-
ning process. The technical portion of the planning process .oncen-
trates on identifying priorities in water quality problems of the
area, recognizing constraints in solving the problems, and developing
alternatives to achieve water quality goals.

To be conducted simultaneously with technical planning is
management planning. The various components of the plan are geared
to implementation and hinge upon the development of an effective
management plan for their execution. Management planning identifies
existing water quality management problems such as lTack of authority
for controlling residual wastes in a given area. Bottlenecks in
devising an effective management approach must be identified. On
the basis of a management analysis, alternative systems for effective
water quality management are formulated. The alternatives are
evaluated in terms of their feasibility in implementing a technical
plan.

The Act provides for "the establishment of a reqgulatory program
to regulate the location, mwodification and construction of any fa-
cilities within such area which may result in any discharge . ."26

This provides authority for the management agency to regulate the loca-

26U. S., Congress, Public Law, Water Pollution Control Act
Amendments of 1972, Section 208(b){2)(C)(ii).
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tion of new pollutant dischargers by determining the location of
municipal treatment facilities, control of other pollutant sources,
and by seeking appropriate changes in land use plans and controls
from the agencies possessing land use jurisdiction in the area.

The Environmental Protection Agency has indicated that 208
planning must relate to areawide and local land use policies and
plans. If existing land use plans will not interfere with the
achievement of water quality standards, there is no mandatory require-
ment for changing such plans. In fact, they may be used as a basis
for 208 planning. The Environmental Protection Agency stresses the
27

need for meaningful land use plans throughout the designated area.

Implementation. The implementation of a 208 plan will be

undertaken by waste treatment management agencies (which may be
existing or newly created). It is part of the planning function to
ensure that the agency has the proper iegal authority to perform its
tasks.

The costs associated with a 208 program are divided into four
categories: traditional resource costs, social costs, environmental
costs, and economic costs. These costs are spelled out in greater
detail in the Environmental Protection Agency guide]ines.28 The

guestion of cost effectiveness is measured by the attainment of the

1983 water quality goals.

27U. S. Environmental Protection Agency, Draft Guidelines for
State and Areawide Water Quality Management Program Development
(Washington: Environmental Protection Agency, Feb. 1976}, p. 6-2

28

Ibid., pp. 11-1 to 11-7.
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Applications which meet the Environmental Protection Agency
criteria will be funded by the administrator. The Agency has full
authority to use all monies provided in the Act as follows: $50
million in the fiscal year 1973, $100 million in the fiscal year
1974, and $150 million in the fiscal year 1975. The Environmental
Protection Agency derives its authority from the following:
The amount granted to any agency under paragraph (1) of this
subsection shall be 100 per centum of the costs of developing
and operating a continuing area-wide waste treatment management
planning process under subsection (b) of this section for each
of the fiscal years ending on June 30, 1973, June 30, 1974 and
June 30, 1975 and shall not exceed 75 per centum of such costs
in each succeeding fiscal year.29
After the fiscal year ending on June 30, 1975, the state and local
governments concerned will have to bear 25 percent of the cost of

implementing a 208 plan.

Public and Private Involvement

The state designates 208 planning areas, reviews 208 grant ap-
plications, and gives approval and certification to plan on an annual
basis. The state is also responsible for establishing the water
quality objectives consistent with the appropriate 303 Basin Manage-

ment Plan and the water pollution control goals of 1983.

If the agency for a 208 planning area submits a plan to the
state for approval and the state does not approve it because it is
incompatible with the state basin plan, the 208 agency is required by
law to amend its plan to comply with the state's provisions. However,

a state's decision not to certify an agency plan can be overridden

23y, s., Congress, Public Law 92-500, Federal Water Pollution
Control Act Amendments of 1972, Section 208(f)(3).
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by the Environmental Protection Agency admonistrator or the regional
administrator of the Environmental Protection Agency.

The 208 program determines who makes water quality decisions
which affect growth and land use and who implements the decisions.
The program emphasizes collaboration among governments to solve area-
wide praoblems. If a state does not designate, it will have to under-
take areawide planning without the advantage of 208 funding from
the Federal Government. State water quality decisions will have a
significant impact on the growth and development of communities under
the jurisdiction of local governments,

Since the optimum degree of public involvement will usually
not occur spontaneously, simply providing information to those who
ask for it is not adequate. An active program is needed to seek out
and encourage those who can provide inputs as well as those who will
be affected by the plan.

The 208 program should be responsive to all interested citizens.
Participation in planning should not be dominated by any one interest

30 This can best be done by including without

group or individual.
exception in mailings, notifications, etc., all parties who express
interest in the planning process or who have been involved in com-

munity issues related to water quality planning and management.

30U. S. Environmental Protection Agency, Water Planning Division,
Draft Guidelines for State and Areawide Water Quality Management
Program Development (Washington: E.P.A., Feb. 1976), p. 4-5.
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Relationship between 208 program and other programs

208 Plan and 303 Basin Plan. Section 303 basin plans provide
water quality standards and goals, define critical water quality
conditions, and provide waste load constraints. The 303 plans are
prepared by the state and constitute the overall framewark within
which 208 plans are developed for specific portions of the basin.

The 208 areawide plan selects load allocations and target dates de-
fined by the state in a particular area and attempts to find the
most reascnable way of achieving these goals. Section 208 plans will
form an integral part of the basin pians, and must be certified
annually by the Governor as being consistent with approved basin

plans.

Section 208 Planning and 201 Facilities Planning. Preliminary

design portions of plans and studies related to actual construction
of publicly-owned waste treatment works are covered under section 201
facilities plans. Facilities plans are intended to assure develop-
ment of cost effective and environmentally sound local waste treat-
ment systems. In essence, facilities plans are limited to the
abatement of pollution from point sources and thase industries served
or to be served by waste treatment systems.

Section 208 and 201 facilities plans can be implemented con-
currently. Features included in the approved 201 facilities plans
should be incorporated in 208 plans. Ultimately the 208 plan will
serve as the facilities plan for the designated area.

208 Plans and the National Pollutant Discharge Elimination

System Permit Program. The Sectijon 402 permit program is designed

to ensure that discharges do not exceed prescribed standards. A
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permit will provide the essential tool for impiementing a 208 pilan.
No permit may be issued for point sources which are in conflict
with approved 208 plans, since such plans become a part of the

general 303 basin plan.

208 Programs _and Federal Programs. The relationship between

Section 208 and other Federal programs is in the embryonic stage.

The ensuing discussion covers Federal programs relating to water
quality management. The objective is to provide designated 208 areas
with the opportunity to maximize the use of available assistance in
accomplishing an areawide water quality program.

The Department of Housing and Urban Development (HUD) 701 com-
prehensive planning funding program may prove to be a worthwhile
planning input into 208 areawide planning. The HUD recently entered
into an interagency agreement which provides for coordination between
701 land use aspects and 208 planning. The agreement encourages the
use of HUD 701 funds for land use plans to regulate growth, in keeping
with 208 land use control objectives.3]

Under wastewater management, the Environmental Protection Agency's
state and local Manpower Development Program provides training for
local opefators of waste treatment facilities in advanced wastewater
treatment technology. Two other Federal programs help to fund waste-

water treatment plants. Loans to small businesses under the Federal

Water Pollution Control Act Amendments of 1972 is a low interest loan

31U. S. Environmental Protection Agency, Water Planning Division,
Federal Programs Impacting Regional Water Quality Management (A Draft
Report prepared for the Miami Valley Regional Planning Commissiaon,
January 1976), p. 2.
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program administered by the Small Business Administration. It pro-
vides Toans to small businesses for the construction of waste treat-
ment facilities for industrial wastes. Water and Waste Disposal
Systems for Rural Communities is also a low interest loan program
administered by the Farmers Home Administration. By means of this
program rural communities are given assistance to meet the 25 percent
local share required for funding under 201 waste treatment facilities
grants program.

The National Flood Insurance Program administered by the De-
partment of Housing and Urban Development deals with flood ptain
management. The program issues insurance to owners of newly con-
structed and existing structures and it requires that local com-
munities impose strict land use controls on development in flood
plains. This includes requirements for proper siting and flood-
proofing of wastewater treatment facilities constructed on flood
plains. Through the Watershed Protection and Flood Prevention Program
the Soil Conservation Service provides technical assistance to land
owners.,

There are many Federal programs which can contribute to the
alleviation of agricultural runoff and other forms of water pollution.
These contributions take the form of technical assistance, grants
and locans to rural landowners and public bodies. The pertinent pro-

grams and their administering agencies are presented on the follow-

ing page.
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Program Administering Agency

Soil and Water Conservation Soil Conservation Service
technical assistance

Soil Survey Soil Conservation Service

Soil and Water Loans Farmers Home Administration

Watershed Protection and Flood Soil Conservation Service

Prevention technical assistance

Watershed Protection and Flecod Farmers Home Administration

Prevention Loans

Irrigation, Drainage and QOther Farmers Home Administration

Soil and Water Conservation

Loans

Water Bank Program Agricultural Stabilization
and Conservation Service
Grants

Agricultural Conservation Agricultural Stabilization

Program and Conservation Service
Grants

Resource Conservation and Farmers Home Administration

Development Loans

SOURCE: U. S. Environmental Protection Agency, Water Planning
Division, Federal Programs Impacting Regional Water Quality Manage-
ment (Draft Report prepared for the Miami Valley Regional Planning
Commission, January, 1976), p. 4.

The present Federal commitment to solid waste management is
minimal. The Environmental Protection Agency's Solid Waste Technical
Assistance, Training and Information Services provide assistance to
public authorities and agencies in solving the solid waste environ-
mental problems. Through its Resource Conservation and Development
Program, the Farmers Home Administration makes ioans available to
rural landowners for waste treatment facilities, including landfills

and incinerators.
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An input into the control of sediment erosion on highway con-
struction is provided by the Federal Highway Administration of the
U. S. Department of Transportation through regulations in its

Federal Aid Highway Programs Manual. These are the regulations

which state highway departments must adhere to during the construc-
tion of any highway using Federal funds.

A-95 Review. In accordance with the Office of Management and

Budget Circular A-95 Revised, dated November i3, 1973, all applicants
under Federal programs which provide assistance to state, local and
areawide projects and activities planned on multijurisdictional basis
must notify the appropriate state and areawide planning and develop-
ment clearing house for review and comment. The proposed application
will be reviewed for its consistency with areawide plans including
comprehensive planning, environmental concerns, water supply and
distribution systems, sewage facilities and waste treatment works,
and land use. In most cases, either a regional planning agency or
the Council of Governments serves as the regional clearing house,

and as mentioned above, may be utilized as the areawide planning

agency under Section 208.

Planning Implications

Planning is conceived as a continuous process which embraces
plan preparation and plan implementation. In this respect some as-
pects of planning were carried out by various agencies in this country
long before the ambitious requirements of Section 208 became law in
1972. In some cases, Section 208 makes provision for the employment

of existing practices to achieve the goal of the Act; in other
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respects, drastic changes are required. The impiications of Section
208 for planning are discussed below.

Areawide/Regional Approach to Planning. Prior to the 1972

Amendments, Federal programs relied very heavily on independent
actions by varijous jurisdictions to abate water pollution. Regional
approaches to the solution of water quality problems were rarely
encouraged.

Section 208 is problem-oriented. In this legislation, water
pollution is viewed in its totality. Water pollution problems do
not respect jurisdictional boundaries, especially when non-point sources
of poliution are considered. The Act, therefore, directs that as much
as possible, 208 planning is to be done on an areawide or regiocnal
basis. However, planning on a regional basis in an area of well-
established local units of government raises some questions. One
significant problem is how to reconcile the interests of all the local
governments in order to achieve the goal of the Act.

Intergovernmental Cooperation. In a designated area, federal,

state, and local levels of government may have programs which are
pertinent to water quality. For example, authority for setting water
quality standards is vested in the Environmental Protection Agency

and the states; construction planning responsibility is given to the
metropolitan government; and land use control powers are vested in
local governments. Since decisions taken by the various levels of
government have some impact on water quality, it is necessary to find
a way to make their programs compatible with one another, and at the
same time make them serve the purposes of the Act. This suggests that

no planning agency for a designated area should operate in isolation.
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It must recognize the jmportant contribution which existing agencies
can make to the planning process, and to design planning and decision-
making processes that coordinate the varying responsibilities as the
208 plan unfolds. The need far coordination--horizontally and
vertically--is brought into sharp focus. The purpose of this co-
ordination is to eliminate unnecessary and avoidable duplication of
effort, and thereby pool resources for the effective solution of water
quality problems found in the designated area.

Water Quality as one of many goais. The objective of Section

208 is to determine ways to attain the water quality goal for 1983 as
stated in the Act. Many considerations are required for the achieve-
ment of this goal. Processes which generate pollutants from both
point and non-point sources merit examinatijon. In this connection,
Jand uses are relevant to water quality determination. Section 208 is
not a land use program but it does have a definite relationship to
land use. Land use can therefore be expected to receive serious
attention in a 208 plan. Related to land use is the complex question
of resource utiiization. Section 208 will undoubtedly provide impetus
to existing public and private efforts made to ensure that decisions
on land and other resources accurately reflect the long term needs

of the public. However, public decisions on resource use are in-
fluenced by many public goals, and water quality should be regarded

as only one of the important goals. This implies that the weight
assigned to water quality as a goal should be weighed against the

other public goals.
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Planning and Management Agencies. The Section 208 Tegislation

fully recognizes the need to prepare a plan and to manage or implement
its proposals. The Act requires that
The Governor in each state in consultation with the planning
agency designated under subsection (a} of this section, at the
time a plan is submitted to the Administrator, shall designate
one or more waste treatment management agencies . . . for each
area designated under subsection (a) of this section and submit
such designation to the Administrator.32
However, the split between planning and management presents the chal-
lenge of establiishing a strong and functional relationship between
the planning agency and the management agency/agencies. All water
pollution problems will not be solved by the first plan prepared by
the planning agency and all necessary management are not likely to be
vested in a single sewer agency. Planning should therefore be re-
garded as a continuous process which receives feedback from imple-
mentation or management at specific times. Planning and management

should be inextricably intertwined.

Interprofessional Relations. The abatement of water poliution

has many facets which require the special knowledge of many different
professionals. This presents the challenge of interprofessional
cooperation. Traditionally, solutions to water pollution problems
have been the province of civil and sanitary engineers. Within the
large context of water resource and environmental management, other
professionals such as the planner, the public administrator, the
ecologist and the lawyer are needed. The task is one of deciding on

the complementary roles of and relationship among the professionals to

32)). s., Congress, Public Law 92-500, Federal Water Pollution
Control Act Amendments of 1972, Section 208{c)(1), 92nd Congress,
S. 2770, October 18, 1972.
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serve on the staff of the planning agency. The group of professiocnals
must work together as a team. Although the 208 plan is to be prepared
by a planning agency, the latter needs inputs from many concerned
citizens and professional people outside its regular staff.

Section 208 of the Act afforded all states and iocal governments
the opportunity to tackle their water pollution problems more ef-
fectively than they had ever done. But state designation of planning
areas did not proceed as quickly as was expected in the initial stages,
until the Natural Resources Defence Council sued the Environmental
Protection Agency over the issue of funding for state 208 programs.33
The court decision, which established complete state responsibility
for 208 planning areas outside designated areas within the state,
accelerated the rate of gubernatorial designations. By the end of the
financial year, 1975, a total of 149 planning agencies had been
designated.34 One of those agencies was the Tri-County Regional

Planning Commission. The ensuing chapter discusses the 208 planning

approach of this planning agency.

Summary
The first Federal legislation directed specifically to water

pollution was the Water Pollution Control Act Amendments of 1948,
Its purpose was to protect public health. The Act was amended in

1956 to facijlitate Federal enforcement of water quality standards.

33Natural Resources Defence Council et al. v. Train, et al.,
396 F. Supp. 1386 (D. D. C., 1975)}.

34U. S. Environmental Protection Agency, National Profile of
Section 208 Areawide Management Planning Agencies (Washington:
Environmental Protection Agency, 1975), p. 3.
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Water pollution legislation in the 1960's focused on the establish-
ment of water quality standards by states and pollution from oil and
acid mine drainage.

Following a review of all legislation on water poliution which
began in 1969, the U. S. Congress enacted the Federal Water Poliution
Control Act Amendments of 1972, which aims at preventing pollution
of navigabie waters of the nation by 1985. Its intermediate goal for
1983 is to achieve water quality which is safe for recreational use
and which protects fish and wildlife.

Section 208 of the Act deals specifically with non-point sources
of water poliution. The 208 planning process involved the designation
of a planning area, a planning agency, and management agency/ies by
the governor or the chief elected representatives of the state. The
planning agency shall prepare a 208 plan which contains alternatives
for waste treatment and management, and shall be applicable to all
types of waste generated within the planning area. The 208 plan shall
form an integral part of the Section 303 basin plan. It shall also
have a close relationship with 201 facilities planning, the 402 permit
program and the other federal programs.

Section 208 legislation emphasizes the need to coordinate plan-
ning efforts by different agencies, and to reconcile water quality
goals with community goals. It also raises the question of functional
relationships between the planning agency and management agency/ies,
and the compiementary roles of various professionals engaged in
Section 208 plan preparation. Tﬁe discussion of Section 208 legis-

lation has provided the necessary background information for making
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an assessment, in Chapter 5, of the approach to 208 planning by the

Tri-County Regional Planning Commission.



CHAPTER 4

INSTITUTIONAL ARRANGEMENTS FOR
CONTROLLING WATER POLLUTION

The issue of institutional arrangements for areawide waste
treatment management planning is important in connection with its
impact on traditional state and local institutional relationships.
Two major concerns are: (1) whether or not traditional powers of
either state or local governments will be weakened through a shift
in authority between the levels of government as a result of Secticn
208 requirements; (2) whether Section 208 of the Act would necessitate
the creation of a new intermediate level of government that would
radically change traditional relationships.

Section 208 of the Act is not interpreted as a mechanism to
reorganize state and local government by the Environmental Protection
Agency.] One important consequence of areawide waste treatment plan-
ning and management will be increased cooperation between state and
local governments, and among local governments in matters concerning
water quality. Each level of government has a vital role to fuifill

in 208 planning and management in order to achieve the 1983 goal of

]U. S. Environmental Protection Agency, Executive Summary of
Section 208 Program for Designated Areas (Washington: Environmental
Protection Agency, 1974), p. 6.

88
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the Act. Radical changes in traditional powers and relationships are
not r‘equired.2

However, much of the success of 208 planning will depend on how
the designated planning agency and management agency/ies discharge
their responsibilities. This chapter discusses 208 planning in the
Tri-County Region with emphasis on approaches to planning and manage-
ment being followed by the designated agency {Tri-County Regional
Planning Commission) and with a view to making recommendations for

the future direction of areawide waste treatment planning in the region.

The Tri-County Region
The Tri-County Region is one of the 13 state planning regicns in
Michigan. It comprises the counties of Clinton, Eaton and Ingham,
The region is located in the south-central part of the Lower Peninsula
of Michigan, (See Figure 4) and it covers an area of 1,697 square

miles. Its population in 1970 was 3?8,423.3

Drainage

The Grand River, one of Michigan's largest rivers, flows through
the central portion of the Tri-County Region. The Grand River Basin
(or Watershed) encompasses most of the region. South-west Eaton
County and the extreme south-east corner of Ingham County are not part

of the Grand River Basin. (See Figure 5).

21bid.

3U. S. Department of Commerce, Bureau of the Census, United
States Census of Population: 1970, General Population Characteristics,
Michigan, Pc(1)-B24, pp. 178-80.
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It was at the confluence of the Grand River and the Red Cedar
River, the largest tributary of the Grand, that the first settlement
of the Grand River Basin was sited. This early settiement later
became known as the City of Lansing. The Red Cedar flows through
East Lansing and Williamston in the Ingham County. The 450-2,600 foot
wide Intermediate Regional floodp]ain4 covers extensively developed
areas near the confluence with Sycamore Creek in Central Meridian Town-
ship. A portion of the developed area of Williamston is within the
confines of the Intermediate Regional Floodplain. A number of resi-
dential, commercial and industrial facilities in addition to roads
crossing the Red Cedar River would be inundated by the Intermediate
Regional Flood.”

Sycamore Creek is a tributary of the Red Cedar River, Its
northern extremity flows through south-eastern Lansing. Some
residential areas are now within the 200-3,200 foot width Intermediate
Regional Flood boundary. Industrial and commercial facilities as well
as farmliands would be inundated by the Intermediate Regional F?ood.6

The Maple and Lookingglass Rivers in Clinton County are located

in rural areas of the Tri-County Region. DeWitt and Maple Rapids are

the only concentrated developments along the rivers. A few houses may

4In April 1947, a flood inundated 100 blocks in Lansing leaving
2,500 people homeless. This flood was approximately one foot less
than the 50-year Frequency Flood as calculated at points along the
Grand and Red Cedar Rivers. An Intermediate Regional Flood {(a flood
that has an average frequency of occurring once in 100 years) would be
approximately two to three feet above the April 1947 flood.

5Tri-€0unty Regional Planning Commission, Environmental Framework
Study (Lansing: TCRPC, [n.d.]}, p. 25.

6

Ibid., po 26-
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be affected by the Intermediate Regional Flood, but for the most part,
farmlands and scattered houses would be in any danger of flooding.

In Eaton County flow the Thornapple and Battle Creek Rivers.

The Thornapple River flows through northern Eaton County where only
scattered residential and agricultural lands 1ie within the Inter-
mediate Regional Floodpiain. The Battlecreek River flows through
Bellevue where a few houses are located within the floodplain.

The land surface of the Tri-County Region is either flat or
gently rolling. In general terms, this type of landform is character-
istic of the central parts of Michigan. There are 24 natural lakes,
the majority of which are too small for large scale recreational use.
A large portion of the region is swampy with wetlands covering many

square miles.

Land Use

Land use data are essential in planning and development. To be
useful, the data must be kept up-to-date on a continuing basis because
land use is subject to change. Land use changes reflect the values
and goals of people. The Tri-County Region has experienced changes in
its land use. Signs of land use change are evident in most parts of
the region. Sprawling suburbs and new country homes are scattered
in many farming areas. Almost every community in the region seems to
have its new residential subdivision, and some of them have a suburban

shopping center and an industrial park. There is evidence also of a
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rapidly changing agriculture--fields are getting larger and
mechanization is common.7
Land uses have a direct impact on water quality. Table 3 shows

the main categories of land use in the Tri-County Region.

TABLE 4
LAND USE IN THE TRI-COUNTY REGION, 1969

Clinton Eaton Ingham

Use Acres % Acres % Acres %
Forestry 45,000 12.3 55,800 15.3 58,300 0.2
Agricul ture 286,958 78.4 | 259,883 71.1 230,945 64.5
Transportation 12,392 3.4 13,923 3.8 16,800 4.7
Recreation 8,807 2.4 233 0.1 6,702 1.9
Urban Development 4,180 1.1 8,117 2.2 34,984 9.8
Other 8,669 2.4 27,548 7.5 9,961 2.8
Land Surface 366,016 99.8 | 365,504 99.8 | 357,696 99.8
Inland Water 704 0.2 576 0.2 704 0.2
Total Area 366,720 366,080 358,400

SOURCE: Cooperative Extension Service, Michigan State University,
County and Regional Facts for the Counties of Clinton, Eaton and Ingham
(Lansing: Cooperative Extension Service, M. S. U., n. d.), p. 35.

The category for inland water includes the surface area of all bodies
of water within the boundaries of the Tri-County Region. Only 0.2
percent of the total area of the region is covered by inland water.
This situation supports the need to protect water quality in the region.
Agriculture is the predominant land use followed by forestry, urban

development, transportation and recreation in a descending order.

7Nil]iam J. Kimball, "A Changing Michigan," in Land Use in
Michigan (First revision; East Lansing: Cooperative Extension Service,
Michigan State University, January 1969), p. 2.
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Urban Development

In its early history, the region was heavily forested. Today,
as a reuslt of urbanization and conversion of forest land to agri-
cultural and other uses, forest lands are arranged in woodlots which
dot the rural areas. The soils have provided a good basis for agri-
cultural activities.

Other economic activities have led to the growth of diverse
types of rural and urban communities. In the center of the region
is located the Lansing Metropolitan area which serves as the focus of
industrial and commercial activities. In recent years, rapid urban
growth has been experienced on the periphery of the metropolitan area.
Qutside the metropolitan area are ten cities ranging in size from
1,000-9,000 in population, and about 15 rural communities. It has
been estimated that nearly 90 percent of the Tand area is rural in

nature.8

Water Pollution Problem

The Tri-County Region has very complex water poliution probiems.
Four stream segments within the region--parts of the Grand and Red
Cedar Rivers, the entire length of the Sycamore Creek and a large
portion of the Battle Creek River--are classified by the Michigan
Department of Natural Resources as four of the fifteen most polluted

rivers within the entire State of Michigan.9

8Tri-County Regional Planning Commission, Regional Water and
Wastewater Management - Technical Report (Lansing: TCRPC, 1971),
p. T1I-3.

9Tr"i—County Regional Planning Commission, 208 Areawide Waste
Tgea?ment Management Program, Work Program (Lansing: TCRPC, March
1976}, p. 9.
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River or stream water pollution is partly due to the seasonal
fluctuation of the rivers. During the summer months, when water flows
are low, the ability of streams and rivers to assimilate waste is
diminished aimost to nothing. Even when the water is cleaned to 95
percent purity, microorganisms which are discharged into the water
during low flow conditions use available oxygen and leave the rivers
in an unacceptable condition.

A concerted effort is being made my many governmental units in
the region to clean up waste dischargers by providing secondary and
tertiary treatment to domestic and industrial waste. But the achieve-
ment of high water quality is complicated by non-point sources of
pollution. It has therefore been determined by governmental units of
the Tri-County Region, the Michigan Department of Natural Resources and
the U. S. Environmental Agency that 208 planning together with im-
plementation is the only available means of dealing with the region's

water pollution problem.

Designations

In September 1973, the U. S. Environmental Protection Agency
published Planning Area and Agency Designation Reguiations in the
Federal Register. These regulations set forth criteria which planning
areas and agencies would have to satisfy to be eligible for a 208
deisgnation. Pursuant to the Act and the Planning Area and Agency
Designation Regulations, Section 208 planning areas and agencies are
to be designated by the governor of a state or, in some instances, by
locally-elected officials of the area. In a Jetter of March 28, 1975,

to the chairman of the Tri-County Regicnal Planning Commission,
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Governor William Milliken of Michigan, designated all of Clinton,
Faton and Ingham Counties as an areawide waste treatment management
planning area. The Tri-County Regional Planning Commission (TCRPC)
was designated as the areawide waste treatment management planning

agency for the Tri-County Region.}0

Area Designation

The designation of the Tri-County Region was made because of
the serious water quality problems identified for the region. Por-
tions of the Red Cedar, Grand and Battle Creek Rivers, and the Sycamore
Creek have been identified as polluted. These problems were considered
such that they could hamper the attainment of water quality goals
established in the Act. The problems are partly due to urban/industrial
concentration in the region,

Concern for water quality has been shown in various ways by local
units of government, state and federal government agencies in the
region. Many studies and plans on water quality in the region have been

11

made. The Grand River Basin Planning Study, Water Quality Manage-

ment Plan for the Grand River Basin,12 Report on Stormwater Facﬂities,13

10an official letter, dated March 28, 1975, was sent to Mr.
Mr. Almond B. Cressman, Chairman, Tri-County Regional Planning Com-
mission by William G. Milliken, Governor, State of Michigan.

11Grand River Coordinating Committee, Army Corps of Engineers,
Grand River Basin Comprehensive Water Resources Planning Study, 11
Volumes (Washington: U. S. Department of Agriculture, 1973).

]2water Resources Commission, Michigan Department of Natural
Resources, Water Quality Management Plan for the Grand River Basin,
Draft (Lansing: State of Michigan, 1974}.

]3Tri-County Regional Planning Commission, Report on Combined
Stormwater Facilities (Lansing: TCRPC, 1972).
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and Water Supply Development and Management Alternatives for Clinton,
14

Eaton and Ingham Counties’ ' are some of the studies pertinent to water

quality considerations on a regional scale. In some instances, waste
treatment plants have been built and are being operated by individual
units of Tocal government. Regional water quality problems defy
solutions on a local uncoordinated basis. There is therefore the need
for a cooperative effort by units of Tocal government and other juris-
dictions to solve the problem on an areawide basis. All these con-
siderations led to the designation of the Tri-County Region as a 208

planning area.

Planning Agency Designation

Since 1956, the Tri-County Regional Planning Commission has been
conducting studies which have a bearing on water quality. The con-
siderable previous work conducted in the region will serve as a
foundation upon which to base Section 208 program. This work includes
substantial inventory of land use and transportation planning activity
at the regional and local levels, modeling of many aspects of surface
and groundwater and continuing water quality data collection effort by
the State of Michigan and the Grand River Watershed Council, and
regional waste water studies by the Tri-County Regional Planning
Commission completed in the eariy 1970's.

The goal of the 208 program in the Tri-County Region for the
period July 1, 1975, to June 30, 1977, is to develop a well-integrated

]4K. E. Vanlier et al., Water Supply Development and Management
Alternatives for Clinton, Eaton and Ingham Counties, Michigan, Report
No. 1965, A Geological Survey Water Supply Paper which focuses on
%he gime period of 1969-1990 (Washington: U. S. Geological Survey,

969).
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strategy for joint land use-wastewater management.]s Policies already
formulated by the TCRPC aim at achieving this goal. In a study,
"Regional Drainage Management--Preliminary Report," the goal has been
stated as a regional drainage plan integrated with a regional develop-
ment plan.l6

The Grand River, for example, flows through all the three
Counties of the region. The use or misuse of a drainageway by one
community often affects the use of that portion of the same drainage-
way serving adjacent communities. This is a case in support of a
regional approach to accommodate stormwater runoff. A comprehensive
develapment plan showing the location of proposed land development has
been prepared for Clinton, Eaton and Ingham Counties. This regional
plan hopefully reflects the development plans prepared by local units
of government located in the region, including the cities of Lansing
and East Lansing.

The comprehensive development plan adovcates an orderly develop-

17 The develop-

ment of efficient and economical drainage facilities.
ment of drainage facilities which enhance natural beauty, foster en-
vironmental quality, and conserve natural resources constitutes
another goal of the plan. The administration of the plan is based on
the drainage system., Under each of the above goals guidelines for

orderly development are provided.

]5Tri-County Regional Planning Commission, 208 Areawide Waste
Treatment Management Program, Work Program (Lansing: TCRPC, 1976),
p. 10,

16Tr1‘-County Regional Planning Commission, Regional Drainage
Management--Preliminary Report (Lansing: TCRPC, 1972), p. I-2.

17

Ibid.
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In another study, Rural Water and Wastewater Managernent,18

guidelines for managing wastewater at the local and regional levels
are suggested. One guideline requires the TCRPC to designate specific
service areas for water and sewer utiiities in the nine-township
metropolitan area. Such designation was generally expected to result
in economies of construction and operation of the waste treatment
plants. The study further points out that the interrelated urban and
rural water problems require that land use control on a broad basis
should be adopted. Such requirements for water and wastewater manage-
ment should be combined with recreational and open space requirements.
There is also a gquideline to protect groundwater recharge areas.Ig
Groundwater recharge areas should be protected against stripping of
vegetation, regrading of land surfaces, creation of impermeabie sur-

faces and pollutants in the natural infiltration zone.

For local communities, the Rural Water and Waste Management Report

recommends the development of a specific development plan to cater

for the provision of adequate water and waste water control systems.
Implementation of local water and sewer improvement programs should

be preceded by factual public relations program. Local leadership for
the successful impiementation of the plan is emphasized by the report.

In another report, The Environmental Framework of the Tri-~County

Region, the TCRPC has delineated the environmental capacity of the

]8Tri-County Regional Planning Commission, Rural Water and
Wastewater Management, 1971. This Report, financed by the Farmers
Home Administration, studied water and wastewater needs in munici-
palities of under 5,500 inhabitants.

19

Ibid., p. 16.
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region for growth. The environmental features considered regionally
significant included groundwater, floodplains, wildlife habitats,
agricultural lands, mineral resource deposits, forestlands, soils,
slope and historical sites. Each feature was studied to determine
its regional and statewide importance. On the basis of a range of
land uses, increasing in intensities, five classes of land use in-
tensities were developed. The five classes of developable land were
described as Critical, sensitive, limited, favorable, and preferred.
Land uses were recommended for each of these classes. The report made
suggestions for further detailed studies, should impending conflict
of resource use become apparent.

The reports discussed above indicate just a few of the studies
made by the Tri-County Regional Planning Commission. These and other

studies of the TCRPC can be found in the 208 Areawide Waste Treatment
20

Management Program.

Following the governor's designation, the U. S. Environmental
Protection Agency gave the Tri-County Regional Planning Commission an
award of $70,400 to provide areawide waste management planning in the
Tri-County Region. The award was made in recognition of the TCRPC's
commitment to water pollution control as shown by its many previous

studies and plans.2]

2OTri-County Regional Planning Commission, 208 Arecawide Waste
Treatment Management Program, Work Program {Lansing: TCRPC, March
1976), pp. 24-7.

2]A letter to Mr. Herbert D. Majer, Executive Director, Tri-
County Regional Planning Commission dated June 27, 1975, from Francis
T. Mayo, Regional Administrator, Region V, U. S. Environmental
Protection Agency.
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Management Agency Designation

In order to implement a 208 areawide plan, it is necessary to
set up a 208 management program which includes a structure of organiza-
tions and institutions and their responsibilities in carrying out the
areawide plan. These organizations may be new ones or existing
agencies of general purpose state and local government, special dis-
tricts, multipurpose regional agencies, or any combination of these,.
The management agency's functions, organizational structure, powers
and funding are all elements of the management program. The 208 plan
will describe a management program, and the governor will actually
deisgnate those agencies to carry out the plan. The governor will
submit his choice of these agencies along with the 208 plan to the
Environmental Protection Agency for Approval, within two years after
208 planning has been initiated.

The designated planning agency, the Tri-County Regional Planning
Commission, is in the process of preparing a 208 plan for the Tri-
County Region. The 208 plan should be completed by June 30, 1577.

By that time sufficient detail on the functions and activities of the
prospective management agency/ies will have been provided by the

TCRPC, to enable the governor to make a designation.

Relationship of 208 Planning to 208 Management

Management can be considered the 'doing' phase of the 208 plan-
ning process. In planning, wastewater management policies are set
and agreed upon. Then, the management agencies take over and carry
out these policies and plans on a day-to-day basis. Thus planning is

the designing phase and policy-formulation element, while management
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is the operational phase, when policies are translated into action and

implemented.22

Planning is a continuous process. It is not a two-year affair
that concludes with the completion of the first plan in 1877, but
rather continues to give guidance to all management agencies involved
in areawide water protection and clean-up. The Federal law calls for
the 208 plan to be reviewed each year to ensure its continuity. The
substantial funding at the beginning of planning in the Tri-County
Region is intended to encourage continuing, and even more essential,

planning in the long run.

Staffing

The Tri-County Regional Planning Commission is made up of repre-
sentatives from the Counties of Clinton, Eaton and Ingham, Lansing
and East Lansing. As of March 1976, there are 16 members of the TCRPC,
and the Chairman is Milford J. Moore of Eaton County.

As regards staffing, the philosophy of the TCRPC is to promote
an integrated staff-consultant effort to ensure an on-going planning
program which can be updated in years to come. Staff composition
attempts to reflect this philosophy, in that not all the required
professionals can be found on the TCRPC's reguiar staff. There is an
engineer to coordinate all engineering in on-going 201 facilities plans
and to review and work closely with the engineering consultants hired
by the TCRPC. The environmental planner is responsible for work dealing

with the abatement of non-point sources of water pollution. There is

22U. S. Environmental Protection Agency, Management Agencies
Handbook for Section 208 Areawide Waste Treatment Management (Washing-
ton: E.P.A., 1975), p. 2.
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also a water quality specialist, and a planner responsible for citizen
participation., The latter's responsibility involves the performance
of research and analysis of management systems, and the provision of
assistance to facilitate optimum citizen participation. In addition,
there is a systems analyst on the staff. The Project Director co-
ordinates the operation of the 208 planning program. The staff is domin-
ated by professional planners. There is also a full range of non-
professional staff including general office aide, stenographers, account
clerk, and draftsmen.

Six consultants have been selected to assist the Tri-County Plan-
ning Staff in the 208 planning effort. These are Snell Environmental
Group--engineering; Ecol Sciences--river modeling and the environ-
mental impact statement; Wilbur Smith Associates--management systems;
Michigan State University (Remote Sensing Project)--land use activity
mapping; Michigan Department of Natural Resources--coordination and
limited technical assistance; and Johnson and Young--lake investiga-

tions.23

Section 208 Planning Process

General Description

The purpose of the areawide planning process is to formulate an
impiementable areawide water quality management plan. Through the
planning process, both technical needs for pollution control and
management arrangements capable of implementing the controis will be

integrated. Activities undertaken in an areawide waste treatment

23Tri-County Regional Pianning Commission, 208 Areawide Waste
Tre?tment Management Program, Work Program (Lansing: TCRPC, 1976},
p. 116.
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management planning process are to include: basic data gathering and
analysis, primarily, water quality data; projections of future
popuiation, employment and land use activities; a land use analysis
to delineate land use and water quality relationships; development
of waste load allocations for alternative plans consistent with water
quality standards; development of point and non-point source subplians;
management analysis for the area and development of alternative plans
consistent with technical plans; combining alternative plans and
selecting an areawide water management pian.

The relationships between land use and water quality are important
in the Tri-County Region. Of particular significance is the effect of
the type and intensity of land use on groundwater. The Saginaw forma-
tion is the region's principal bedrock aquifer and offers the greatest
potential for future water supply development. The Grand River,
Bayport, and Michigan bedrock formations also provide the region with
water. The abiliity of an aquifer to yield supplies of water is con-
trolled by the degree of recharge which can occur. By the recharge
process, water which is withdrawn from the aguifer through wells is
replaced by permitting water on the iand surface to permeate sub-
surface soils and enter the aquifer. The recharge process is most
effective where favorable rock formations for aquifer recharge occur.
The favorable rock formations are composed of sandstone aquifers over-
lain by permeablie sand and gravel. To enhance the ability of the
aquifer to meet the needs of the region for fresh water, it is impor-
tant that recharge processes are not hindered by constructions such as

urban development and multi-lane highways. In connection with 208
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planning, recharge zones are to be identified and land uses compatible
with aquifer recharge are to be recommended.
A flow chart displaying the basic components of the planning
process in a simplified form is presented in the Environmental Pro-

24 Using this chart as a guide, the 208

tection Agency Guidelines.
planning agency may use discretion to employ any logical process as
long as the process addresses major issues of areawide waste treat-
ment management and produces an areawide plan, the content of which
is set forth in the Interim Grant Regulations.25 Using the Environ-
mental Protection Agency flow chart as a guide, the Tri-County
Regional Planning Commission has evolved its own planning process as

shown in Figure 6.

Technical Planning Coordinating Committee (TPCC). The objective

of the TPCC is to examine water quality probiems or issues pertinent
to the Tri-County Region, give advice and make recommendations to the
regular professional staff of the planning agency (TCRPC). To facili-
tate the work of the TPCC, areas of interest have been identified as
shown in Figure 6. There are eight technical subcommittees one for
each area.

The subcommittee for land use gives advice on land use policies,
plans and means of implementation such as‘zoning ordinances, sub-

division and regulations. Advice on the management of old and

24U. S. Environmental Protection Agency, Executive Summary of
Section 208 Program for Designated Areas (Washington: Environmental
Protection Agency, 1974), p. 14.

25
1974.

U. S. Congress, Federal Register, Vol. 39, No. 93, May 13,
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presently operative landfill sites, and the location, planning and
management of new facilities is given by the solid waste subcommittee.
Water quality goals and the possibility of achieving them through
varijous means of treatment and management are handled by the water
quality subcommittee. The point source subcommittee advises on the
identification of point source poliution and methods of abatement.
The management and economic development subcommittee advises on methods
and feasibility of implementing alternative 208 plans. It also deals
with the economic impact of various plan alternatives on the region
as well as local organizations, business groups, units of government.
Advice on pollution problems from non-point sources is furnished by the
agricultural and non-point source pollution subcommittee. Advice on
critical areas requiring preservation and means of preserving them is
handled by the environmental subcommittee. The TCRPC citizens ad-
visory council acts as a sounding board for alternative plan develop-
ment and gives advice on the involvement of the general public in the
planning process.26

Membership on each of these subcommittees is open to all citizens
of the Tri—County Region. Thus, persons with technical knowledge
about particular aspects of water quality and lay people are found in
the same subcommittee, The recommendations of all these sub-
committees are to be sent to the Executive Committee of the TPCC,
consisting of chairmen of the eight technical subcommittees. The

TPCC Executive Committee synthesizes the recommendations with the view

26Tri-Count_y Regional Planning Commission, "Technical Planning
Coordinating Committees," January 8, 1976. (A one-page guideline
issued by the Citizen Participation Division of the TCRPC).
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to identifying viable alternative recommendations. The recommenda-
tions are then passed on to the Areawide Planning Advisory Council
(apac) .2’

The APAC is to discuss and vote upon the alternative recommenda-
tions submitted to it by the Executive Committee of the TPCC. The
TCRPC has one voting delegate on this Committee. From the APAC,
the recommendations are to be sent to the TCRPC's Programs and Grant
Review Committee which will review and pass them on to the TCRPC for
the selection of the final plan.

The local units of government constituting the Tri-County Region
are then to be given the opportunity to comment on the final plan,
before it goes to the Michigan Department of Natural Resources for
state approval and thence to the U. S. Environmental Protection
Agency for final approvai. By means of an effective citizen participa-
tion program, Section 208 planning will probably follow closely the
path outlined above. However, there is the possibility that some
local units of government may in their review of the final plan,
reject some of the plan proposals for political and/or other reasons.
Such a situation would require a further consideration of the plan by

the TPCC, APAC and the Tri-County Regional Planning Commission.

27As of April 7, 1976, the Council had representatives from the
following: Clinton, Eaton and Ingham Counties, East Lansing, Eaton
Rapids, Grand Ledge, Lansing, Leslie, Mason, Williamston, Delhi
Charter Township, Delta Charter Township, DeWitt Township, Lansing
Charter Township, Meridian Charter Township, Watertown Charter Town-
ship, Michigan Department of Natural Resources, U. S. D. A. Soil
Conservation Service, U. S. Army Corps of Engineers, U. S, Geological
Survey, Grand River Watershed Council, TPCC chairman, and Tri-County
Regional Planning Commission.
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Study Design and Work Tasks

In August 1975, with a grant from the U. S. Environmental
Protection Agency, research was conducted on the study design for

28 From this study

Section 208 planning in the Tri-County Region.
emerged a Program Evaluation Review Technique (PERT) Chart which
identified the work tasks to be carried out in Section 208 pianning
process for the period July 1, 1975, to June 30, 1977. (See Appendix
3). The salient features of the PERT Chart are that it shows the
critical path to be followed, when quarterly reports to the EPA are
due, and the times for holding Areawide Planning Advisory Council
meetings.

Along the critical path, two routes are followed. Both routes
start from the point where the consultant is selected, and, passing
through a number of work tasks, they meet at the point where Technical
Subplans are combined with management alternatives. From this point,
the final areawide plan is prepared for review by the local units of
government, state government and federal government in that order.

From the consultant selection stage, the first route leads to
the compilation and review of institutional, financial and legal
capabilities. The next stage is to determine the institutional,
financial, and itegal arrangements for implementing the plan. The
findings are to be used at the stage where alternatives are examined.

The second route passes through the following stages on the

path: remote sensing, mapping and integration with physical features

28TCRPC, Areawide Waste Treatment Management Program, Study
Design, {(Lansing: TCRPC, 1975), p. 2.
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and an inventory of non-point sources of pollutants. The next stage is
the development of a first generation model folilowed by testing and
sampiing for pollutants. Subsequently, a second generation model is
to be developed. Using this model, water quality site development
policies are to be formulated. Then a meeting is to be arranged with
municipalities whose plans or development controls are inadeguate, in
order to come to some acceptable understanding. The route then moves
to where non-point source control and reduction alternatives are
developed. From this point the route passes through the stage where
subplans are screened to meet the first route.

The PERT Chart (208 Work Flow Chart) identifies all the work
tasks required for 208 planning. It is supplemented with textual
material which describes each work task in terms of its objective,

sources of information, description of the task and its products.

Scope of Planning Program

Previous studies and plans prepared by the TCRPC have provided
useful data for Section 208 planning, Since July 1, 1975, the
principal activities of the 208 planning staff have been (1) data
gathering on various aspects of water quality and (2) programs intended
to educate the public on the full implications of the 208 planning
process and the role of the public in making it a success. Ultimately,
the TCRPC's 208 data development program will provide detailed infor-
mation regarding the character and magnitude of cuyrrent and expected

future continuous point dischargers, intermittent point source
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29 Since

dischargers and the nature of non-point source problems.
TCRPC is to come up with a plan by June 30, 1977, most of the staff's
current efforts are geared to meeting that requirement.

From the basic inventory and analysis work, a pian of priorities
in construction and management of waste treatment plants will be
prepared. The plan will aim at the maximizing the coordination of
current treatment and regulatory programs to achieve overall per-
formance of wastewater management. Specific issues to be addressed
include improvement of existing treatment systems, commitments already
made to fund certain additional facilities and non-point source
control programs.

There are treatment systems in the region which need improve-
ment in their operation. In addition to existing treatment plants,
prior commitments to fund new waste treatment plants have been made,

In some cases, the plans are being implemented and there is the need

to carefully evaluate them to determine their full roles in the
achievement of the overall water quality goals. Commitments have

also been made to implement some non-point source pollution control
measures through programs such as those required by the State Soil
Erosion Control Ordinance. These commitments need a thorough appraisal.

Aims of the Plan. The TCRPC's 208 plan has a four-fold objective.

The plan is to provide a sound beginning for a long-range program of
regional water quality improvement and maintenance, particularly as

it is related to land development and utilization. A comprehensive

29Tri-County Regional Planning Commission, 208 Areawide Waste
Treatment Management Program, Work Program (Lansing: TCRPC, 1976),
pp. 20-22.
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review of waste treatment facilities (in current use and being
developed), to judge their adequacy in meeting the 1983 water quality
goals, is another objective of the plan. The potential need and
feasibility of pre-treatment of wastes to aid the achievement of water
quality goals requires consideration. Specific priorities for con-
struction and management programs which can realistically be achieved
constitutes another objective. In this regard, the four designated
water quality segments in the region--Red Cedar, Grand, Battle Creek
Rivers and Sycamore Creek--will receive the highest early action
priority. The final objective of the plan is to achieve environ-
mentally sound approaches for sludge disposal in a manner which is
well-coordinated with related programs in air quality and solid waste
management.

Coordination of Efforts. TCRPC's 208 plan (Tri-County Water

Quality Plan) will elaborate and refine information on dischargers,

water quality levels and control programs for inclusion in the Grand

30

River Basin and Kalamazoo River Basin 303(e) Plans. At-source and

in-stream water quality monitoring programs will be improved. This
task will be performed in cooperation with the State, the Grand River
Watershed Council and the U. S. Geological Survey, and will contribute

to an expanded STORET data network.al

30Section 303 basin plans are prepared by the state and con-
stitute the overall framework within which 208 plans are developed
for specific portions of the basin.

31ponald P. Dubois, STORET II: Storage and Retrieval of Data
for Open Water and Land Areas (Washington: U. S. Department of
Interior, [n.d.]), pp. 1-2.
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The planning effort of the TCRPC will be coordinated with those

of other programs and plans shown in the following 1ist.

Plan/Program/Study Agency
303{e) Basin Plans (Grand River State Department of
and Kalamazoo) Natural Resources,
Bureau of Water Management
Grand River Basin Plan Army Corps of Engineers and
Great Lakes Basin Commission
Small Watershed Studies in U. S. Soil Conservation
the Maple River Service
Regional Solid Waste Study Tri-County Regional Planning

Commission and Ingham
County Drain Commissioner

The Section 208 work program will be closely integrated with
other programs being carried out or completed by the Tri-County
Regional Planning Commission. These include updating regional and
local land use plans, transportation plans, and other work being done
on regional solid waste management. The 208 program has been included
in the 1976 Unified Work Program of the TCRPC.

The growing interest in the use of rivers and streams in the
region for recreation requires a careful consideration of water
quality and its coordination with other land uses. Furthermore,
certain areas, particularly in Northern Clinton County along the
Maple and Lookingglass Rivers, are environmentally important since
they serve as wildlife and fisheries habitat and are threatened by

intensive land use.
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Citizen Participation

In order to attain its goals, the Federal Water Pollution Con-
trol Act Amendments of 1972, Section 208, calls for citizen partici-
pation in the planning process from the very beginning. The intent
of the Act is to assure that the public is informed about the specific
issues that are being weighed, so that it may share in the decisions
of how water quality is to be achieved.

The requirement of the Act for citizen participation is
reiterated by Governor Miiliken in his letter designating the Tri-
County Regional Planming Commission as the areawide waste treatment
management planning agency for the Tri-County Region. The letter
states in part that

. . . It is important that all local units of government and
interested citizens of the region be given full opportunity to
review and comment upon your planning activities. I will be
particularly sensitive to the concerns of local governmental
units when the plan is presented to the State for review.32

Citizen participation has been taken seriously by the TCRPC, and
a conscious effort is being made to involve local citizens in the
planning process. The activities of the TCRPC with regard to citizen
participation have been facilitated by the Federal grant for 208
planning. The U. S. Environmental Protection Agency grant to the
TCRPC is $704,000. EPA recommends that 10 percent of all grants to
planning agencies be earmarked for citizen participation.

A conscious effort to involve citizens in the 208 planning

process began in August, 1975, when a mailing list was compiied.

32Governor William Milliken's letter of March 28, 1975 to
Mr. Almond B. Cressman, Chairman of the Tri-County Regional Planning
Commission.
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The mailing list reflects the interests of a broad cross section of
citizens of this region. Letters were sent out to some 200 people to
attend the first meeting to discuss the citizen's role in 208 planning.
Sixty-five people attended the first meeting. Currently, the mailing
list has 130 addresses and about 50 people attend meetings regularly.

Through television, radio broadcasts, newspaper articles and
speeches to interested groups, the TCRPC is attempting to forge a
strong 1ink between the citizens at the Tocal level and the planning
process. Large posters publicizing 208 planning have been distributed
to public libraries, high schools, offices and other public places.

Actual citizen involvement requires the representation on com-
mittees whose decisions form an integral part of the planning process.
One such committee j3s the Technical Planning Coordinating Committee.
Membership of each of the eight technical subcommittees is not only
voluntary but it is positively encouraged by the TCRPC. Local units
of government have a critical role to playin the planning process.
They have to review the final plan before it goes to the State of
Michigan for approval. General involvement of citizens in other
activities of local governments will pave the way for cooperation to
achieve the goals of 208 planning.

Workshop on Water Quality (“Cooperation for Clean Water"). The

most significant activity to date of the TCRPC in connection with
citizen participation in Section 208 planning appears to have been a
one-day workshop held at the Kellogg Center, Michigan State Univer-
sity on April 7, 1976. The workshop was sponsored by four citizen

groups, two local institutions of high education and the local/regional
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33 in cooperation with the TCRPC. More

newspaper in the Lansing area,
than 700 notices of the workshop were mailed to Tocal government
officials and other citizens interested in legislation for clean
water. Of these, 138 people registered for the workshop. They
represented a broad cross-section of interests in the Tri-County
Region. Some of the workshop participants had not heard of the 208
planning legislation before; others were already active members of the
Technical Planning Coordinating Sub-Committees investigating various
aspects of water pollution control.

Local units of government for cities, townships and the three
counties of Clinton, Eaton and Ingham were represented at the work-
shop. No villages were represented. Federal agencies represented
include the U. S. Environmental Protection Agency--Washington and
Chicago Regional Offices, U. S. Army Corps of Engineers, U. S.
Department of Agriculture~-Agricultural Stabilization and Conservation
Service (of the Counties of Clinton, Eaton and Ingham) and Soil Con-
servation Service, and U. S. Department of Interior--Bureau of Qutdoor
Recreation. Local groups represented ranged from private consultants
to citizen groups and clubs, and educational institutions.34

The workshop had two phases: a general session for the presen-

tation of substantive information on the significant requirements of

33Lansing Area Leaque of Women Voters, Lansing Community College,
Lansing Jaycees, Lansing Regional Chamber of Commerce, Michigan State
University, Michigan Townships Association, and The State Journal,

34Tri-County Regional Planning Commission, A Report of the
Workshop: "Cooperation for Clean Water," held on April 7, 1976,
at the Kellogg Center for Continuing Education, Michigan State
University (Unpublished).
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Section 208, with emphasis on citizen participation, and a session for
discussion groups. The keynote address was delivered by Mrs. Helen
Fenske, Special Assistant to Russell Train, EPA Administrator. The
legislative provisions of the Federal Water Pollution Control Act
Amendments of 1972, Section 208, were highlighted. A review of
regional options in water quality was made by the TCRPC staff. It
was reported that the TCRPC staff would analyze about 900 stream and
sewer samples from the spring through the winter of 1976/77. The
staff had already updated the Commission's regional land use maps by
contracting with the Michigan State University Remote Sensing
Project to identify some 20 different land uses located in the region.
As a result of this contract, different types of vegetation including
various crops, grass, forests, and buildings, water, and highways,

have been mapped by means of infra-red photographs.

35

The TCRPC staff also presented three hypothetical plans for

analyzing what can be achieved under Section 208 legisliation. Each
of the plans was based on a different set of assumptions; each asked
what practical consequences would foilow if its assumptions were true.
The plans itemized the technical solutions that would be used to con-
trol different sources of pollution, the management required, and
suggested agencies that might be charged with the responsibility for
action.

Because of the lack of information about causes and loads of

pollution, none of the discussion groups wanted to consider directly

3559e Appendices I, J, and K.
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the hypothetical plans at that stage. However, each discussion

group raised questions pertinent to the topics in the plans.

36

Discussion Groups. Workshop participants were given the

option to choose the group they wanted to serve on. Each group had
a moderator, a recorder and resource person. After discussing the
assigned topic, the group presented some proposals to guide the
planning agency. In no instance, were the propcsals voted upon by
the members of the group.

The land use group proposed development of a regional set of
controis provided there was sufficient local input. It also proposed
that there should be incentives which would invite cooperation with-
out imposing restrictions. The group observed that past local control
had led to the present unsatisfactory conditions in the use of land,
such as loss of prime agricultural land and development on floodplains
and in unique areas of natural beauty. The group did recognize,
reluctantly and sadly, that some higher control of land use was needed.

Discussion by the Social Aspects group ranged from broad con-
siderations to specific proposals for making the waters of the region
safe for bodily contact. Citizen input was discussed extensively.

The group recommeneded that neighborhood groups, conservation and

garden clubs should be especially solicitied for support. Another
recommendation was that the news media should be systematically in-
formed about the impact of the areawide plan on recreation, health,

housing and growth.

36There were five discussion groups, namely, Land Use; Social
Aspects: Impacts on Recreation, Health, Housing, and Growth; Non-
point Sources of Pollution; Economic Impacts; and Implementation of
the Plan.
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Participants in the Non-point Sources of Pollution discussion
group largely represented agricultural interest. They felt that most
farmers were already employing good soil conservation practice and
were in fact ahead of the plans to be prepared under Section 208. It
was pointed out that most farmers in the Tri-County Region do not use
excessive fertilizer since they can jll-afford to have it run off
into streams., There is already a mechanism for feedlot pollution
control under regulations of the U. S. Environmental Protection Agency

37 Most farmers currently use methods

and the state Soil Erosion Act.
such as "no til1" to reduce erosion. The consensus of the group ap-
peared to be that most farmers were already doing what was necessary
to avoid stream poliution and that they did not need more reguilation.
The Economic Impact Group pointed out that if the real cost
of treatment of pollution were charged, the user might do something
to reduce the polilution. Another suggestion was that a positive and
negative incentive program could be a useful alternative to govern-
ment control, Participants wanted to retain local power to control
water pollution as much as possible, and were prepared to make the
necessary trade-offs between individual rights and community values.
They suggested that the U. S. Environmental Protection Agency or the
Michigan Department of Natural Resources should develop guidelines

for assessing these trade-offs. Everyone agreed on the need for more

technical information and more relijable cost estimates.

3?Of’fice of Federal Register, Federal Register, Vol. 39, No. 2,
Feb. 14, 1974. (The guidelines on water poliution from beefiots
provided in this document took effect on April 15, 1974).
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The basic concern of the group for Implementation of the Plan
was to develop a systematic pattern for citizen participation.
Presently, there is a lack of understanding about lines of communica-
tion, and interested persons often do not know where to turn for
advice and direction. One official asked, for example, how the TCRPC
was dealing with waste treatment systems which were already overloaded,
plants which were underdesigned when construction started and upon
which increased demands for service were made daily. To respond to
such questions, the Areawide Planning Advisory Council (APAC) was
established. The APAC is composed of representatives of local govern-
ments who want to take part in the development of the Water Pollution
Abatement Plan. Local governments may directly influence the final
plan through this body.

In order to find a way to assure feedback from the TCRPC to the
local jurisdictions, it was recommended that blueprints of data and
a one-page digest of significant actions taken by the Technical Plan-
ning Coordinating Committee should be mailed to local government
officials. The distribution of this information should be followed
by subregional town meetings.

On the whole, the workshop participants were firm in their desire
to retain local control of the planning for water poliution abatement
in the Tri-County Region; they were unwilling to relinquish that con-
trol to the state or federal government. They preferred incentives
to requlations, wherever possible. There was a clear demand for

another workshop before the completion of the plan.



122

Constraints on Water Quality Goal Attainment

The overall aim of the planning effort of the TCRPC is to meet
the water quality goal set for this nation by the Congress, namely,
to achieve by 1983 water quality which is safe for recreational use
and which protects fish and wildlife. This time Timit exerts a great
pressure on the planning agency. The situation is aggravated by the
fact that public participation in 208 planning is a requirement which
must be fulfilled by all planning agencies. Not only must the public
be involved in the planning process, but also the final plan must be
acceptable to the local people. Public acceptance of a 208 pfan such
as the one under preparation by the TCRPC tends to defy definite time
1imits.

The intention of 208 planning legislation is that local govern-
ments should continue planning on a financially self-sustaining
basis when the initial two-year period expires. In the Tri-County
Region, the period expires on June 30, 1977. The local governments in
the region may not be able to raise enough money on their own for a
continuing planning process. Furthermore, it is doubtful whether the
local governments consider themselves bound by their resolutions of
intent to continue 208 planning after the termination of the grant
by the Environmental Protection Agency. Presently, local governments
are not showing any commitment to the 208 planning process beyond

38

1977. The time for federal and state financial assistance to

38U. S. Environmental Protection Agency, National Profile of
Section 208 Areawide Management Planning Agencies (Washington:
Environmental Protection Agency, 1975), p. ix.
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local governments will therefore have to be extended, if the 208 plan-
ning process is to be the on-going program it was intended to be.39

Another constraint is the existence of political and administra-
tive jurisdictions whose original boundaries were not determined by
ecological considerations. Power to implement plans is vested in
these local jurisdictions. Section 208 planning is also institution-
ally compliex: it involves many levels of governmental units, making
horizontal and vertical coordination of efforts a key issue.

There is a strong commitment on the part of the designated
planning agency to deveiop and implement a management system, but at
this point in the planning process, no management agency has been
designated in the Tri-County Region. Most designated planning agencies,
however, foresee a singlie planning agency and several management
agencies as a probable framework. It would also seem that the majority
of the planning agencies would opt for modifications of existing in-
stitutional arrangements rather than major institutional changes. A
cautionary note must be sounded at this point, Rigid insistence on
"Tocal autonomy" by jurisdictions within the designated area will be

a serijous constraint on developing innovative regional waste treat-

ment management alternatives.

391bid., p. 50



CHAPTER 5

ASSESSMENT OF THE TRI-COUNTY REGIONAL PLANNING
COMMISSION'S APPROACH TO 208 PLANNING

The discussion in the previous chapters have provided the
necessary background material for an assessment of the approach to
Section 208 planning adopted by the Tri-County Regional Plarning Com-
mission {(RCRPC}. In Chapter 2, the ecosystem approach to viewing
water polliution from non-point sources was examined in order to
identify ecologically based principles. These principles have been
established and are recapitulated as follows: (1) Non-point sources
of water pollution must be studied on a regional basis; (2) Consider-
ation of water pollution from both point and non-point sources must
form an integral part of the broad issue of environmental quality;
(3} Institutional econtrol of ecosystems must be guided by their
tolerances to pollutants or carrying capacities; and (4) Land and
water resources must be managed holistically in order to minimize
the generation of water pollutants. In the present chapter, each of
the above principles is discussed in relation to 208 planning in the

Tri County Region.

The Region as a Basis for Planning
The Federal Water Pollution Control Act Amendments of 1972,

Section 208, specifies that planning must be done on an areawide or
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regional basis, leaving the criteria for selecting a region to the
state or local government concerned. Using this option the Governor
of the State of Michigan has designated the Tri-County Region of
Michigan as a 208 planning area. This region coincides with an exist-
ing area, having long established local jurisdictions and certain
clearly defined powers. Such powers are jealously guarded against
encroachment by other levels of government. There are definite ad-
vantages for plan formulation and implementation in having a region
with clearly defined local jurisdictions. The democratic decision-
making process is well-established. In the democratic form of govern-
ment, planning at the local level is expected to reflect the hopes
and aspirations of the local people. This presupposes that the
problems to be solved through planning are confined to the Tri-County
Region.

Water pollution, especially one emanating from non-point sources,
is a problem which cuts across the boundaries of the Tri-County Region.
The regicn forms part of the Grand River Basin and, ideally, the
planning area should be the whole basin. In this sense, a number of
watersheds {small ecosystems) whose interactions can be identified.
Within this framework, the relationship between man's activities and
natural processes can be established. Recognition of the natural
processes and man's role in these processes is the most meaningful way
of viewing the water pollution probiem and identifying strategies to
control water pollution. This recognition also provides a strong case
in support of inter-jurisdictional cooperation in combating water

pollution.
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Some jurisdictions such as Ionia and Clinton Counties lie
entirely within the Grand River Watershed. But the boundary of the
watershed cuts across counties such as Shiawassee, Gratiot, and
Ottawa. This would cause jurisdictional problems but such problems
are surmountable. In any case, there will be the problem of co-
ordination of planning efforts. But coordination based on principles
underlying ecosystem interactions is the most appropriate way of
gaining deep insights into man-environment relationships and water
pollution.

Most of the Tri-County Region lies in the Grand River Watershed.
This location provides the region with the opportunity to seek long
term solutions to the problem of water pollution. Natural and man-
induced processes which generate pollution can be identified. It is
clear that pollutants generated by both natural and man-made
processes in the Tri-County Region are likely to cause damage to
water quality in places which lie outside the region, even though the
immediate impact of the pollutants might be experienced in the region.
Because of this situation there is an urgent need for all 208 planning
agencies in the Grand River Watershed to cooperate with one another
to solve water pollution problem.

Inter-planning agency cooperation to solve water pollution
problems is recognized in the Federal Act, but it is not given the
emphasis it deserves. The legislation is not as strong on this inter-
agency cooperation as it is, for example, on citizen participation in
the planning process. The Act provides no guidelines for inter-
planning agency cooperation. The form in which inter-agency coopera-

tion for 208 planning is taking in socuthern Michigan is that the 208
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planning agency directors meet on an informal basis to exchange
views on the planning activities of their respective planning agencies.
This is one form of needed cooperation which has its merits. But
cooperation for the solution of a problem as vital as water pollution
calls for adherence to certain basic principles or quidelines. The
ecosystem relationships provide these guidelines. For example, the
whole of the Grand River should be regarded as a system and the
various planning agencies in the basin should know to what extent
their respective efforts contribute to the whole system in solving

the water pollution problem,

Environmental Quality

Man is the central figure in any consideration of environmental
quality. What man, as an individual and as a member of organized
society, decides as best for the satisfaction of his biological and
aesthetic needs determines environmental quality. Environmental
quality can therefore be defined by human perceptions and reactions.
It is related to the functioning and survival of the human population
and the individuals within it. "The concept of environmental quality
represents the unique perspective and awareness of the human species
as to the various aspects of jts existence--and the potential we
have for managing our environment not only to support some (optimum)

population but to achieve an optimum environment for man.“.I

]Rona]d L. Shelton, "Principles of Political Ecology," (East
Lansing: Department of Resource Development, Michigan State University,
1976), p. 18. {Mimeographed.)
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An optimum environment for man raises a number of questions,
such as problems in developing environmental indicators. A signifi-
cant provision of the National Environmental Policy Act, signed on
January 1, 1970, concerns the development of environmental indicators.
Section 102(2)(B) of the Act directs all federal agencies to "identify
and develop methods and procedures, in consultation with the Council
on Environmental Quality . . . which will ensure that presently un-
guantified environmental amenities and values may be given appropriate
consideration in decision making along with economic and technical
consideration."2 Section 204 of National Environmental Policy Act
further provides that the Council on Environmental Quality shall
"document and define changes in the natural environment, including the
plant and animal systems, and to accumnmulate necessary data and other
information for continuing analysis of these changes or trends and an
interpretation of the underlying causes."3 Fulfillment of these re-
quirements calls for the development of classification systems,
¢criteria for measurement, indicators and indices that can be used to
describe objectives and trends in environmental management.

The development of meaningful indicators of environmental quality
calls for the quantification of an array of qualitative value judgments
and perceptions. Other problems arise because of the lack of suitable

measuring devices and clearly defined goals that relate to the use of

2U. S., Congress, National Environmental Policy Act of 1969,
P.L. 91-190, Section 102(2){(B), 91st Cong., S. 1075, January 1,
1970.

31bid., Section 204(b).
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environmental resources. The application of the concept of environ-
mental quality is fraught with many hurdles to be cleared.

Most of the success enjoyed with the development of environ-
mental indicators to date in the United States has come with those
indicators used to describe air, water, noise poliution and radiation.
With these examples, extensive use is made of physical measures of
the quantity of poilutants in the air or water, decibels of sound, or
levels of exposure to ionizing radiation. These readings are checked
against assumed and documented health and comfort standards to pro-
vide measures of quality. Water quality is one aspect of environ-
mental quality and this perspective should not be lost in considering

the control of water poillution.

Carrying Capacities and Tolerances

Closely related to environmental quality is the concept of
carrying capacities and tolerances of the various eiements that make
the environment. The quality of water is what man considers best
for his various needs. Rivers and streams through natural processes
assist man to achieve this quality. But there is a limit to the
capacity of streams to assimilate wastes without impairing the water
quality which man desires. The concept of carrying capacity is ap-
plicable to other resources such as parks, forests and wilderness
areas for recreation. In any particular area, the planner must be
considering simultaneously the carrying capacities of different
resources.

In its previous studies, upon which the 208 for the Tri-County

Region is going to be based in part, the Tri-County Regional Planning
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Commission addressed many issues related to the human environment.

The Environmental Framework Study4 of the Tri-County Region represents

one of several special studies which has a strong environmental bias.
In this study nine environmental features have been identified as
being significantly related to the future development of the Tri-
County Region. These are groundwater, wildlife habitat, agricultural
lands, mineral deposits, historical sites, soils, slope, and woodland.
The features listed above become more significant when they are viewed
as parts of system of which man is part. It is only when the features
are seen as components of a system that environmental quality and
carrying capacities assume a useful place in the Section 208 planning
process. This perspective appears to permeate the planning process

of the Tri-County Regional Planning Commission. Water quality is

the objective of Section 208 planning, but its achievement requires
serious consideration of other aspects of the human environment.

To maintain the environment in a state appropriate for the
satisfaction of human needs, some control of ecosystems is required.
This control is achieved through human institutions, by laws,
regulations, and incentives. The useful lives of streams, rivers,
and lakes can be prolionged, if their tolerances to waste and pollutants
are understood, identified, and this knowledge utilized in making
regulations.

Knowledge of environmental quality and carrying capacities is

being crystallized but the principle that tolerance levels of natural

4Tri—-County Regional Planning Commission Environmental Framework
Study (Lansing: TCRPC [n.d.]).
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systems should be respected in the control of water pollution is
worth trying. This principle has been given strong support in the
208 planning process by the Tri-County Regional Planning Commission.
Pursuant to the guidelines of the Environmental Protection Agency,
the TCRPC 1is iaying emphasis non-structural approaches to water

poliution control.

Sound Management Practices

As regards water pollution from non-point sources, sound
management practices for agricultural, silvicultural, mining and
construction activities will solve the problem. An encouraging
development in the Tri-County Region is that most farmers are already
employing good soil conservation practices to reduce the adverse
effects of agricultural runoff. The method of "no til1" is used by
many farmers in the Tri-County Region to reduce soil erosion. In
addition, most farmers do not use excessive amounts of fertilizer
since they cannot afford to have it drained into streams.5

Good management practices employed by individual farmers are
not enough in solving water pollution from non-point sources. Manage-
ment techniques should be seen within the framework of "Best
Management Practices." The term, best management practices, is
defined as a technique or combination of techniques, that is deter-

mined by a state or designated areawide planning agency after problem

5"Cooperation for Clean Water . . . a workshop on the quality
of our water," A one-day workshop on Section 208 of the Federal Water
Pollution Control Act Amendments of 1872 sponsored by interest groups
in the Lansing Area in cooperation with the Tri-County Regional Plan-
ning Commission, Lansing, on Aprii 7, 1976, at the Kellogg Center,
Michigan State University.
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assessment, examination of alternative practices, and appropriate
public participation to be the most effective and practicable means
of preventing or reducing the amount of pollution generated by non-
point sources to a lTevel compatible with water quality goals.6

The definition of best management practices provides some tests
or criteria which should be applied by the state in selecting a manage-
ment rooi. The best management practices should be practicable and
capable of managing pollution generated by non-point sources. They
should be most effective in preventing or reducing the amount of
pollution generated and at the same time compatible with water quality
goals.

The concept of best management practices will be useful in con-
trolling both point and non-point sources of pollution. In practical
terms, all non-point sources of pollution should be studied and full
consideration should be given to their total effect on the environ-
ment in the selection of the best management practices. The reason
for this holistic approach is that management practices applied to
prevent or reduce water pollution could result in adverse effects on
the other portions of the environment are not only undesirable but will
also delay the implementatijon of best management practices to control

water pollution.

There are many useful techniques which can be applied to the
management of agricultural and silvicultural activities. These

techniques are well documented elsewhere. It must be pointed out

6U. S. Environmental Protection Agency, Draft Guideline Areawide
Water Quality Management, Supplement No. 1 (Washington: Environmental
Protection Agency, 1976}, p. 2.
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that the individual farmer or silviculturist, for examplie, is not
guided by a regional or holistic perspective as he adopts a particu-
lar management practice. This perspective is to be provided by the
planning agency, Tri-County Regional Planning Commission. Provision
of such a perspective places a heavy responsibility on the TCRPC.
Acquaintance with existing management practices in the Tri-County
Region is not enough. What is required is knowledge about the cumula-
tive effect of certain practices on the region, in terms of water
poliution.

Most farmers in the Tri-County Region are already coversant with
agricultural practices which yield high profits, But best management
practices in terms of water quality may lead to reduced monetary
benefits to the farmer. The planning agency will be faced with the
problem of persuading the farmer to adopt a technique which seems
less attractive than those he is familiar with. An effective way of
ensuring the adoption of a seemingly unattractive technique, which
enhances the quality of the human environment, will be to provide real
incentives. The provision of meaningful incentives to encourage the
adoption of best management practices appears to be lacking in the 208
planning process of the Tri-County Regional Planning Commission. The
question of incentives is a serious one which requires very careful
thought. Many incentives already exist but additijonal research is
required to identify the best combination of options offered by these
incentives.

Water pollution due to residual wastes poses serious problems.

Residual wastes are those solijd, liquid or sludge substances resulting
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from urban, agricultural, silvicultural, construction and mining
activities found in the environment. In the past, these wastes
were regarded as a problem rather than as a potential asset--and for
economic reasons, were dumped into streams, oceans or on the land.
This attitude has changed in recent years and consideration is now
given to site maintenance for waste disposal, resource recovery and
recycling. In the State of Michigan, for example, legislation was
passed in 1974 to encourage recycling and resource recovery.7
Residual wastes must be considered as largely untapped resgurces with
potentials for beneficial use. Water polliution from residual wastes
is amenable to abatement by the best management practices approach
which can be expected to produce systematically waste stabilization,
waste reduction, resource recycling and recovery. The best management
practices approach cannot be established and utilized on an individual
basis, but must be integrated into an overall system for the ef-

-

fective management of residual wastes.

Recommendations
There are a number of citizen participation programs in the
Tri-County Region. These programs deal with various aspects of water
quality. But in view of the comprehensive nature of Section 208
program, the Tri-County Regional Planning Commission should be made
the coordinator of all citizen participation activities in the region

pertaining to water pollution.

"Wichigan, Public Acts 1974, No. 366. This Act took effect on
January 1, 1975,
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The Tri-County Regional Planning Commission has shown its
concern for the human environment by identifying the nine environ-
mental features discussed earltier. These nine features should be
conceived as components of a system. The ecosystem approach to
viewing the environmental features provides guidelines for identify-
ing water pollution control strategies.

There are a number of designated 208 planning areas in southern
Michigan. It is recommended that there must be a formal arrangement
for cocordinating all 208 planning activities in the Grand River
Basin.

Recycling of wastes should be encouraged. In this connection,
provision should be made in the land use plan for the storage of
residuals (pollutants which are regarded as potential resources)
until they can be put to a useful purpose. This is another area
which requires research.

The dichotomy between 208 planning and 208 implementation should
be narrowed as much as possible. The management agency/ies should
be involved in the pjanning activities of the planning agency from
the beginning. It is recommended that the Tri-County Regional Plan-
ning Commission should undertake urgent studies to provide the
necessary information to enable the governor to designate the manage-
ment agency]ies before the first Section 208 water quality plan is

finalized.



CHAPTER 6

SUMMARY AND CONCLUSIONS

Summary

The United States is well endowed with resources of which
water played a significant role in its early settlement. Indus-
trialization and urbanization have led to a deterioration of the
environment. Of particular concern to the American public is water
pollution because of its harmful effects on human health, aquatic
ecosystems and water-based recreational areas.

The main objective of this study was to examine and suggest
a framework for understanding water pollution, particularly non-
point sources of pollution, in the Tri-County Region of Michigan.
A subsidiary objective was to appraise institutions and institutional
arrangements for planning under the provisions of Section 208 of the
Federal Water Pollution Control Act Amendments of 1972. This Act
is the most comprehensive legislation to control water poliution
ever enacted by the United States Congress.

Water pollution satisfies the five conditions required for
the existence of a researchable problem as suggested by Russell Ackoff.
Nationally, water pollution is a serious problem. Estimates made in
1972 showed that about 35 percent of the nation's waterways violated
the water quality standards established by the respective states,

and about 40 percent of these violations were attributed to poliution
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from non-point sources. Rural America, which occupies about 97
percent of the land area, is a major non-point source of pollution.
Southern Michigan where the Tri-County Region, the study area, is
located has experienced rapid growth in industry and urban popula-
tion and, in a sense, epitomizes the national water pollution
problem.

The method of approach of this study was to examine non-point
sources of water pollution within an ecological framework. A con-
ceptual ecosystems model was evolved to illustrate the processes and
mechanisms which caused water pollution. Using the watershed as a
unit of study, four principles were identified and used as criteria
to assess the approach to Section 208 planning adopted by the Tri-
County Regional Planning Commission. Data on legislative history,
provisions and implications of Section 208 were obtained from U. S.
Environmental Protection Agency (EPA) documents and other available
sources. Existing data on water quality collected by the Tri-
County Regional Planning Commission were utilized for this study
because they were found to be comprehensive, reasonably recent and
pertinent to water poliution analysis in the region.

The rest of this chapter has the following sequence: a summary
discussion of the ecosystem concept and its relevance to water pol-
lution, the Federal Water Pollution Control Act Amendments of 1972,
Section 208, institutional arrangements for 208 planning, and con-
clusions,

The conceptual ecosystems model provided the necessary frame-
work for examining the natural and man-induced processes. Weather-

ing and erosion are two of the natural processes. By weathering,
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the earth's crust is disintegrated to provide material (potential
pollutants) to be transported by the agents of erosion. Human
activities tend to accelerate the natural processes. Those selected
for close examination were agriculture, silviculture, mining and
construction. The use of complex machinery, high yielding seeds,
fertilizers and pesticides on a large scale in American agriculture
has led to the generation of pollutants to both ground and surface
water. Sediment is a pollutant and also a carrier of other chemical
pollutants adsorbed to it.

In silviculture, timber harvesting and logging practices ac-
count for substantial quantities of sediment and pesticides. Clear
cutting of timber is a major contributor of sediment. Transportation
of logs by tractors and other methods disturb the soil, rendering it
easily susceptible to erosion. Reduction of shade trees along stream
banks raises water temperature to cause thermal pollution.

Mining and construction also disturb the soil and contribute
pollutants to streams and lakes. In addition to sediment, mining
produces mine drainage. Some of the fertilizers and pesticides used
to stabilize the vegetation of mined areas become pollutants de-
pending on how they are applied. Construction activities which
modify the biological and physical properties of water include trans-
portation and communications network, housing and related land
development. Urban development creates an impervious layer of con-
crete and asphalt which eiiminates infiltration and accelerates

runoff.
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Conceptually, a river basin in which man's activities have had
a negligible impact on the ecosystem can be described as a natural
basin or watershed. Such a watershed has three parts: land ecosystems,
water ecosystems and land-water interactions. Through the action of
primary and secondary producers, decomposers and nutrients cycling,
the land and water ecosystems are maintained.

When the npatural processes are disturbed by man's activities,
the impact of the human institutions on the environment must be con-
sidered. Human institutions receive information from the Tand and
water ecosystems. On the basis of this information, decisions are
made to regulate the use of land and water resources. Qut of these
relationships were established the following principlies which were
used to assess Section 208 planning process in the Tri-County Region:
non-point sources of pollution must be studied on a regional basis;
water quality considerations must be part of environmental quality;
control of ecosystems (environment) must be guided iy their carrying
capacities and tolerances of natural systems; and land and water
resources must be managed efficiently to minimize the generation of
pollutants,

Since the 208 planning legislation is part of the Federal Water
Pollution Control Act Amendments of 1972, the historicai roots of the
Act need examination. Congressional concern for water quality dates
back to 1899 when the Refuse Act was passed to prevent impediments
to naviagtion. The first Federal Tegislation directed specifically to

water poilution was the Water Pollution Control Act Amendments of
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1948. 1Its purpose was to protect public health. The 1948 Act was
amended in 1956 to facilitate Federal enforcement of water quality
standards.

In 1965, a new Act was passed which required each state to
indicate its intention to establish water quality standards for ijts
interstate waters. Between 1967 and 1970, water pollution legisla-
tion was focused on pollution from oil and acid mine drainage.

In response to public demand for improvement in performance
in air and water pollution control in the latter part of 1969, Congress
began to review all legislation on water pollution. In October 1972,
the Federal Water Pollution Control Act Amendments of 1972 became
law. The Act deals with both water quality standards and effluent
discharges.

Section 208 of the Act deals specifically with non-point sources
of pollution. It ties together the various Federal water pollution
abatement requirements and places the responsibility for planning and
implementing areawide waste treatment management plans on regional
and local agencies.

The Act aims at preventing pollution of navigable waters by
1985. Its intermediate goal for 1983 is to achieve water quality
which is safe for recreational use and which protects fish and wildlife.
National policies of the Act include the prohibition of the discharge
of pollutants in toxic amounts, provision of Federal funds for the
construction of publicly-owned waste treatment works, and the develop-
ment of regional or areawide waste treatment planning and management.
There is provision in the Act for public participation in the develop-

ment, revision and enforcement of water quality regulations.
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The 208 planning process begins with planning area designation
by the Governor or the chief elected representatives of the state.
The Governor also designates a planning agency and management agency/
ies. The designations, accompanied by a formaliy adopted resolution
that local governments involved wiil join together to develop and
implement a plan, are sent to the Environmental Protection Agency for
approval. A Section 208 plan shall contain alternatives for waste
treatment and management and shall be applicable to all types of
waste generated within the designated planning area.

The 208 plan shall form an integral part of the basin plan
which prescribes water quality standards and defines critical water
quality conditions. Other programs with which the 208 plan shall
have a close relationship are 201 facilities plan, 402 permit program,
and other federal programs. An application for 208 grant is subject
to review under Circular number A-95 of the Office of Management and
Budget.

Among the planning implications of Section 208 legislation is
the need to coordinate efforts by different levels of government in
the same planning area. There is the problem of reconciling water
quality goals with other community goals. A strong functional rela-
tionship is required between the planning agency and management
agency/ies. Interprofessional relationship must be so arranged as
to take full advantage of the complementary roles of the various
professionals engaged in the preparation of a 208 plan.

The preceding discussion furnished the necessary background
for the assessment of 208 planning in the Tri-County Region. The

Tri-County Region comprising Ciinton, Eaton and Ingham counties,
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covers 1,697 square miles and is drained by the Grand River system.
Four streams segments in the region are classified by the Michigan
Department of Natural Resources as polluted. WNon-point sources of
pollution have frustrated efforts by local government units to clean
up the waste dischargers, and Section 208 planning is seen as the
most effective means of dealing with the region's water poilution
problem.

Governor William Milliken designated the Tri-County Region a
planning area and designated the Tri-County Regional Planning Com-
mission as the planning agency on March 28, 1975. The area designa-
tion was justified on grounds of current water pollution problems.
The Tri-County Regional Planning Commission has-done considerable
work pertaining to water quality from which 208 planning will benefit.
For the period, July 1, 1975 to June 30, 1977, the objective of 208
planning in the Tri-County Region is to develop a well integrated
strategy for joint land use-waste water management.

The Tri-County Regional Planning Commission is in the process
of preparing a 208 plan for the region. This first plan is due for
completion by June 30, 1977. The desigpation of a management agency
for the Tri-County Region must therefore await the completion of the
208 plan.

Staffing in the Tri-County Regional Planning Commission is
guided by the philosophy of promoting an integrated staff-consultant
effort to ensure an on-going program. Six consultants, including
Michigan State University and the Michigan Department of Natural
Resources, have been hired to assist the planning agency in its

planning effort.
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The Tri-County Regional Planning Commission has developed a
208 planning process at the base of which is the Technical Planning
Coordinating Committee comprising eight subcommittees. Each sub-
committee deals with one aspect of water quality in the region. The
recommendations of the technical subcommittees are to be synthesized
by the Executive Technical Committee in order to identify viable
alternative recommendations. The alternatives are then to be passed
on to the Areawide Planning Advisory Committee (APAC) which will
discuss and vote upon them. After a review by the Commission's Program
and Grant Review Committee, the recommendations are sent to the Com-
mission for selection of the final plan. Units of local government
in the region are given the opportunity to comment on the final plan
before it is sent to the Michigan Department of Natural Resocurces for
state approval and thence, to the United States Environmental Pro-
tection Agency for final approval.

A Program Evaluation Review Technique (PERT) chart has been
prepared by the Commission to identify the necessary work tasks for
208 planning. The chart is supplemented with text which describes
the objective, sources of information, and the products of each work
task,

The Section 208 planning process in the region is meant to
provide a sound beginning for a long range program of regional water
quality improvement and maintenance as it relates to land use. The
Tri-County Water Quality Plan (208 plan) will elaborate and refine
information on dischargers, water quality levels, and control programs
for inclusion in the 303(e) plans. The 303 basin plans are prepared by

the state, and constitute the overall framework within which 208 plans
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are developed. The basin plans provide water quality standards and
goals, define critical water quality conditions and provide waste
load constraints,

The Act stipulates that through citizen participation, the
public must be informed about specific issues under discussion so
that it may share in decisions on how water quality is to be achieved.
Citizen involvement in the planning process has been taken seriously
by the Tri-County Regional Planning Commission. Its most outstanding
activity in this connection was a one-day workshop held in April 1976
at the Kellogg Center, Michigan State University, to explain various
aspects of the 208 planning process and invite input from the public.

An assessment of the planning approach of the Tri-County Regional
Planning Commission must recognize the time constraint imposed by
the Act. It is also doubtful whether the local governments will be
able to continue the planning process after the Federal grant expires.
Difficulties associated with coordinating the activities of different
agencies must also be noted.

The planning approach was assessed in terms of the ecological
principles identified earlier. Many previous studies of the Tri-
County Regional Planning Commission dealt with aspects of the en-
vironment. Al1]1 features of the environment should have been regarded
as parts of a system in order to give environmental quality and carry-
ing capacity a meaningful place in the 208 planning process. The
boundaries of the Tri-County Region will pose problems as regards
ecosystem management. Ecosystems constituting the human environment
must be controlled in order to satisfy human needs, but to be effective

in the long run, the control must be guided by knowledge of environmental
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tolerances and the quality of human 1ife resulting from our actions
regarding the environment. This principle is supported by the Tri-
County Regiconal Planning Commission. By pursuing the concept of 'best
management practices' as defined by the U. S. Environmental Protection
Agency, and laying stress on non-structural approaches to water pol-
Jution control, the TCRPC will give concrete expression to this

principle.

Conclusions

Section 208 Planning Legislation

The Federal Water Pollution Control Act Amendments of 1972
(P.L. 92-500) are comprehensive legislation for controlling water
poliution in the United States. Section 208 of the Act addresées
non-point sources of water pollution which until recently have been
largely neglected. This section of the Act requires the prepara-
tion and impiementation of waste treatment management plans by state
and units of Tocal government.

Section 208 planning is essentially a new kind of water quality
planning, requiring education of the public on its full implications.
Public education for citizen involvement in the 208 planning process
is currently going on in many states. The legislation requires that
non-structural innovative approaches be utilized to solve the probiem
of water pollution from non-point sources. Furthermore, there is a
provision in the Act for the creation of new institutions to imple-
ment these new approaches. State and local laws may be enacted.
State or local administrative actions may be needed or even a state

constitution revised in order to create powers and capabilities for
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management agencies to implement the 208 plan. Despite this pro-
vision, the Act gives the impression that new institutional arrange-
ments or drastic changes in existing institutions are not encouraged.
Such changes are definitely not required for Section 208 planning.

Existing institutions and institutional arrangements in the
Tri-County Region can be utilized to evolve new approaches to solve
the probiem of water pollution from non-point sources. These in-
stitutions include all units of local government which have the
authority to prepare plans and exercise control over land uses in
their respective areas of jurisdiction. Land uses and water pollu-
tion are closely related and effective public direction of land use
offers a good opportunity for controlling water poliution. Public
measures for directing land use include zoning ordinances, land sub-
division regulations, and taxation.

Zoning as a method of controlling land use can be used in many
ways to promote socially desired goals. But like many other public
powers, it can be and sometimes is abused, resulting in discrimina-
tion against minority groups and protection of the rights of key
groups. However, zoning is a useful and an effective instrument for
directing the use of land, if the zoning regulations are based on a
comprehensive land use plan of the area. In order to be effective
a zoning ordinance must be preceded by a comprehensive land use plan.
Measures intended to prevent or minimize the generation of pollutants
can be incorporated in the land use plan.

To encourage people to adopt measures for preventing pollution
from non-point sources, it is essential to provide them with incentives.

The Forest Yield Tax provides an example of such an incentive. This
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tax is already in force in the States of Michigan, Minnesota and
Wisconsin. The Forest Yield Tax exempts the forest owner from taxes
on the land so long as the timber is not harvested. This tax incentive
encourages the forest owner to take a long term view in the manage-
ment of his resources. Without this incentive the forest owner will
be tempted to cut out all the timber at the earliest opportunity and
thereby expose the land to so0il erosion and the resultant generation
of sediment will aggravate pollution problems in nearby streams and
lakes. Other incentives can be explored. The provision of meaning-
ful incentives for the adoption of management practices which prevent
or minimize the generation of water pollutants is one area which

requires intensive research.

Citizen Participation

Citizen participation in 208 planning is a requirement of the
Act, and the Tri-County Regional Planning Commission has made a good
start in its citizen involvement program. Meetings with government
agencies, interest groups and individual citizens have been held to
explain the provisions of the 208 legislation and the citizen's role
in its implementation. The one-dayworkshop on 208 planning process
organized by the Tri-County Regional Planning Commission was a
significant step towards the achievement of citizen participation.

Like the planning process, citizen participation is intended
to be a continuous activity which does not stop with the completion
of the 208 plan. 1t involves the education of the whole community
on a continuous basis. Citizen participation must not be regarded

as something separate from normal education. The full implication of
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this concept of citizen participation is that education for citizen
involvement in the planning process should permeate all levels of
both formal and non-formal education in the region. The education
authorities in the region should be consulted to see how citizen
participation in Section 208 planning and implementation can be
incorporated in the normal school curriculum,

In the Tri-County Regional Planning Commission only one staff
member is responsible for citizen participation. In view of the
importance of citizen participation, the staff for citizen partici-
pation in the TCRPC should be expanded to enable them to spell out
the full implications of citizen involvement in a continuing plan-
ning process. It is suggested that the expanded staff should be made
up essentially of people with sound training in education and teach-
ing, and who are familiar with the Section 208 planning process and

the politics of Jocal communities of the Tri-County Region.

Sound Resource Management

The Tri-County Regional Planning Commission has made many
studies and plans for various aspects of the environment. Many
environmental features have been addressed but there appears to be
an absence of a concept which ties the various aspects of the environ-
ment together. It would seem reasonable to assume that this unify-
ing concept is beginning to emerge because of the Commission's
acceptance of the concept of sound resource management. Basically
this concept recognizes that all of man's activities cycle resources,
return them to the environment in an altered state, and use energy in

the process. Good resource management implies the fullest possibie
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use of any resources cycled in processes of benefit to man and the
return of resources (residuals and pollutants) to the environment
with the least possible disturbance of environmental media (air,
water and land) and ecological systems. The Tri-County Regional
Planning Commission's readiness to foster best management practices
in the Tri-County Region is in furtherance of this concept.

Within the past few years, the spotiight of public attention
in the United States has been focused on issues of ecology and the
environment. A great deal of progress has been made in delineating
the causes and effects of environmental deterioration. Much of the
public has become environmentally conscious. Substantial progress
has also heen made in initiating programs for the maintenance and
enhancement of environmental quality. One such program is Section
208 program which is just getting underway in the Tri-County Region.
This program is likely to have a major impact not only on water
pollution control but also on land use and economic growth of com-
munities in the region. The Section 208 program is destined to
become one of the most important means of continuous management of
the Tri-County Region's water pollution problem, The major challenge
facing the people of the region calls for continuing the Section
208 program that has been started and improving it so that attain-
ment and maintenance of high quality environment can become a con-

tinuing reality.
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APPENDIX A

1972 Federal Water Pollution Control Act Amendments (P.L. 92-500)

a)

AREAWIDE WASTE TREATMENT MANAGEMENT
Scetion 208

For the purpose of encouraging and facllitating the development and
implementation of arcawide waste treatment management plans-

(1)

(2)

(3)

(4)

The Administrator, within ninety days after the date of enactment
of this Act and after consultation with appropriate Federal,
State, and local authorities, shall by regulation publish guide-
lines for the identification of those areas which, as a result

of urban~industrial concentrations of other factours, have sub-
stantlal water quality control problems,.

The Governor of cach State, within sixty days after publication
of the guldelines issued pursuant to paragraph (1) of this sub-
sectlon, shall identify each area within the State which, as a
result of urban-industrial concentrations or other factors, has
substantial water quality control problems. HNot later than one
hundred and twenty days following such identification and after
consulration with appropriate elected and other officials of
local goveraments having jurisdiction in such areas, the Governor
shall designate (A) the boundaries of each such area, and (B) a
single representative organization, including elected officials
from local governments or their designeas, capable of developing
effective areawide waste treatment management plans for such area.
The Governor may in the same manner at any later time Identify
any additional area (or modify an existing area) for which he
determines areawide waste treatment managenent to be apprcpriate,
designate the boundaries of such area, and deslignaite an organiza-
tion capable of doveloping clfactive areawide waste treatment
management plans for such area.

With respect to any area which, pursuant to the guidelines
published under paragraph (1) of this subsection, is located in
two or more States, the Governors of the respective States shall
consult and cooperate in carrying our the provisions of para-
graph (2), with a view toward designatiug the boundaries of the
interstatre area having common water quality control problems aud
for wihiich areawide waste treatment management plans would be
most effectlve, and toward Jesignating, within one hundred and
eighty days after publication o1 guidelines issued pursunant to
paragraph (1) 1if this subsection, of a single representative
organization capable of developinn effective areawide waste
treatment managcment plans for such area.

If a Governor does not act, etther by desipnating or determining
not to make a designation under paragraph (2) of this subsection,
within the time required by such paragraph, or if, in the case of
an ipnterstate arca, the Governors of the States involved do not
designate a planning organfization within the time required by
paragraph (3) of this subsection, the chief elected offlcials of
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b)

(5

(6)

(7)

(1)

(2)

15]

local governments within an area may by agreement designate (A)
the boundarles for such an area, and (B) a single representative
organization fncluding clected officials from such local govern-
ments, or thelr designees, capable of developing an areawlde
waste treatment management plan for such area.

Exilsting reglonal agencies may be designated under paragraphs (2),
(3), and (4) of this subsection.

The State shall act as a planning agency for all portions of such
State which are not designated under paragraphs (2), (3), or (4)

of this subsection.

Designations under this subsection shall be subject to the approval

of the Administrator.

Not later than one year after the date of designation of any
organization under subsectlon (a) of this section such organization
shall have 1in operation a continuing areawlde waste treatment man-
agement planning process consistent with section 201 of this Act.
Pilans prepared in accordance with this proceses shall contaln alter-
natives for waste treatment management, and be applicable to all
wastes generated within the area involved. The initial plan pre-
pared in accordance with such process shall be certified by the
Governor and submitted to the Administrator not later than two
years after the planning process is in operation.

Any plan prepared under such process shall include, but not be
limited to-

(A) the 1identification of treatment works necessary to ueet the
anticipated municipal and industrial waste treatment needs of
the area over a twenty-year period, annually updated (including
an analysis of alternative waste treatment systems), including
any requirements for the acquistion of land for treatment pur-=
peses; the necessary waste water collection and urban storm
water runoff systems; and a program to provide the necessary
financial arrangements for the development of such treatment
works;

(B) the establishment of construction priorities for such treat-
ment wWorks and time schedules for the initiation and completion
of all treatment works;

{(C) the establishment of a regulatory program to-

(1) 1implement the waste treatment management requirements
of section 201{c),

(11) regulate the location, modification, and construction of
any facilities within such area which may result in any
discharge in such area, and



(3)
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(111) assure that any industrlal or commerclal wastes dis-

(D)

(E)

(F)

(G)

(H)

(1)

)

(K)

charged into any treatment works in such area meet
applicable prectreatment requirements;

the Identification of those agpencies necessary to construct,
operate, awml maintain all facilities required by the plan
and otherwise to carry out the plan;

the identification of the measures necessary to carry out the
plan (including financing), the period of time necessary to
carry out the plan, the costs of carrying out the within such
time, and the economic, social, and environmental impact of
carrying out the plan within such time;

a process to {i) identify, if appropriate, agriculturally and
silviculturally related nonpoint sources of pollution, includ-
ing runoff from manure disposal areas, and from Jand used for
livestock and crop production, and (ii) set forth procedures
and methods (including land use requirements) to control tc
the extent feasible such sources;

a process to (i) identify, 1if appropriate, mine-related sources
of pollution including new, current, and abandoned surface and
underground mine runoff, and (i1i) set forth procedures and
methods (including land use requirements) to control to the
extent feasible such sources; o

a process to (i) identify construction activity related sources
of pollurion, and (ii) set forth procedures and methods (includ-
ing land use requirements) to control to the cxtent feasible
such sources;

a process to (1) identify, if appropriate, salt water intru-
slon into rivers, lakes, and estuaries resulting from reduction
of fresh water flow from any cause, including irrigation,
obstruction, ground water extraction, and diversion, and (ii)
set forth procedures and methods to control such intrusion to
the extent feasible where such procedures and methods are other-
wise n part of the waste treatment management plang

a process to control the disposition of all residual waste
generated in such area which could affect water quality; and

a process to control the disposal of pollutants on land or 1in
subsurface excavations within such area to protect ground and
surface water quality.

Arcawide waste treatment management plans shall be certified annually
by the Governor or his designee (or Governors or their designees,
where more than one State 1s involved) as being consistent with
applicable basin plans and such arcawide waste treatment manasgement
plans shall be submitted to the Administrator for his approval.
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e) (1)

(2)

d)
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Whenever the Governor of any State determines (and notiffies the
Administrator) that consistency with a stacewide regulatory pro-
gram under scotion 303 so requires, the requirements of clauses (F)
through (K) of paragraph (2} of this subsection shall be developed
and submitted by the Governor to the Adwministrator for application
to all regions within such Scate,

The Governor of each State, in consultation with the planning agency
designated under subsection (a) of this section, at the time a plan
is submitted to the Administrator, shall designiate one or more waste
treatment management agencies (which may be an existing or newly
created local, regional, or State agency or political subdivision)
for each area designated under subsection (a) of this section and
submit such desipgnations to the Administrator.

The Administrator shall accept any such designation, unless, within
120 days of such designation, he finds that the designated manage-
ment agency (or agencices) does not have adequate authority-

(A) to carry out appropriate portions of an areawlde waste treat—
ment maniagement plan developed under subsection (b) of this
snction;

(B) to manage effectively waste treatment works and related facili-
ties serving such area in conformance with any plan required
by subscction (b) of this sectiony

(C} directly or by contract, to design and construct new works, and
to operate and maintain new and existing works as required by
any plan developed pursuant to subsection (b) of this sectlon;

(D) to accept and utilize grants, or other funds from any source,
for waste treatment management purposes;

(E) to raise revenues, lncluding the assessment of waste treatment
charges;

(F) to incur short-and long-term indebteness;

(G) to assure in implementation of an areawlde waste treatment
management plan that each participating comnunity pays 1ts
proportionate share of treatment costs;

(H) to refuse to receive any waste from amy municipality or sub-
division thercof, which does not comply with any provisions of
an approvidd plun under this section applicable to such areaj and

(I) to accept for treatment industrial wastes.

After a waste treatment management apency having rhe authority
required by subscction (c) has been devipnated wmivler such subsection
for an area and a plan for suech arca has been approved under sub-
section (b) of this section, the Administrator shall not muke any
grant for construction of a publicly owned Lreatment works undar
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section 201(g) (1) within such area except to such designated agency
and for works in conformity with such plan.

e) No permit under sectilon 402 of this Act shall be issued for auny polnt
source which 1s in conflict with a plan approved pursuant teo subsection
{(b) of this section.

f} (1) The Administrator shall make grants to any agency designated under
subsection (a) of this section for payment of the reasonable costs
of developing and operating a continuing areawide waste treatment
management planning process under subsection (b) of this section.

(2) The amount granted to any agency under paragraph (1) of this subsection
shall be 100 per centum of the costs of developing and operating a
continuing areawide waste treatment management planning process under
subsection (b) of this section for each of the fiscal years ending
on June 30, 1973, June 30, 1974, and June 30, 1975, and shall not
exceed 75 per centum of such costs in each succeeding fiscal year.

(3) Each applicant for a grant under this subsection shall submit to the
Administrater for his approval each proposal for which a grant 1s
applied for under this subsection. The Administrator shall act upon
such proposil as soon as practlcable after it has been submitted, and
his approval of that proposal shall be deemed a contractual obligation
of the United States for the payment of its contribution to such pro-
posal. There is authorized to be appropriated to carry out this
subsection not to exceed $50,000,000 for the fiscal year ending
June 30, 1973, not to exceed $100,000,000 for the fiscal year ending
June 30, 1974, and not to exceed $150,000,000 for the fiscal year
ending June 30, 1975.

(g) The Administrator is authorized, upon request of the Governor or the
designated planning agency, and without relmbursement, to consult
with, and provide technlcal assistance to, any agency designated
undrt subsection (a) of this section in the development of arcawide
waste treatment management plans under subsection (b) of this section.

h) (1) The Secretary of the Army, acting through the Chief of Englneers, in
cooperation with the Administrator is authorized and rdirected, upon
request of the Governor of the designated planning organization, to
consult with, and provide technical assistance to, any agency designed
under subsection (a) of this section in developing and operating a
continuing areawlde waste treatment managemeat planning process under
subsection (h) of this section.

(2) There is authorized to be appropriated to the Secretary of the Army,
to carry out this subsection, not to exceed £50,000,000 per fiscal
year for the fiscal years ending June 30, 1973, aand June 30, 1974.
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AGRICULTURAL INSECTICIDES AND MITICIDES: TYPES,
TRANSPORTATION MODES, AND TOXICITIES
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SOURCE: U. S. Department of Agriculture, Committee of Scientists
of Agricultural Research Service, Control of Water Pollution from

Cropland, Vol. I, A Manuary for Guideline Development (Washington:

G.P.0., 1975, pp. 51-2.
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MITICIDES: OFTEN-USED TRADE NAME SYNONYMS

APPENDIX E

AGRICULTURAL INSECTICIDES AND

Trnde Name

Namwe in Table 9a

Avrabien
Asadnin
asidin
aypan
BHC

Hidrin
Cvpon
haanit
1IN
D hiay

thbruwm
Dmtesrum
Ihpsteres
{H-Svatun
[3arshan

fryTomale
Dylos

il Guthion
| sl
Farradan

(Calecron
Comaa-HC
Gardona
GCotluon

Chlvrabensilate
Munocroteplios
arinon
Propoasur
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Invrotophas
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I vusallathion
T
issvatlinn

Naded
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Tt orlon

I haullotan
Chtonpvrifos

IRITHEIETT

Y Datian
Ssmphos cthyl
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(hinrdimveliorm

1 b

L trad Plarvinphos
Aoy meting

A R———— ik e e+ —

A TR R B R et e ———

———

N L L LT r———

Trady Name

Iimidian
Rolthane
Liumate
AManlate
Menr-Syston

Mocap
Morestan
Morocide
Nopuvon
Cmite

Mhiosdrin
Frolaie
1Laban
v
Spedtravide

Stupeacide
Suaton
Teduin
Tenuk
Thinmt

Thiodan
Trithion
Aectran
Zmophos<
folony

—_————

N in Table 9a

Fhosanet

I heatu)
Methomyd
Methosvehilur
Methyl demicton

Filoprop
Osvibitoguinoy
Binapacryl
Trivhlorfon
'ropirgite

Mevinphos
I'tiasmct
Tetrachlorsinpliog
Carburyl

hosimon

MetTudatoen
Demeton
Tetradifen
Aldicart
Photate

I nduosutfan
Carbvphenrotvion
Mesacarbate
Thienaszin
I'hosslony

SOURCE: U. S. Department of Agriculture, Committee of Scientists
of Agricultural Research Service, Control of Water Pollution from

Cropland, Vol. I
—p‘o_G.P. ., 1975), p. 53.
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APPENDIX F

AGRICULTURAL FUNGICIDES: TYPES,
TRANSPORT MODES, AND TOXICITIES
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SOURCE: U. S. Department of Agriculture, Committee of Scientists
of Agricultural Research Service, Control of Water Pollution from
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Itade Niomge

—— im——

Avindiopy
Henlale
fotran
Crpres
[AUNA

Detiisin
{Mlolstan
Desun
yrene
Karathane

Parnon

APPENDIX G

AGRICULTURAL FUNGICIDES: OFTEN-USED TRADE NAME SYNONYMS

Name in Table 10a

Cyelohesanede
Beramyl
BPDOUNA

1»hine

Hastran

(NMloranch
Capdalul

I coaanmosltf
Anilisnw
Iinocap

I"arimul

Trnde Name

hasltan
I-'In_v;:nn
I RTTTRNAN
ICD IV RIS
Spwrpion

Tereachbor
TN
Virpraa
Vilavax

Ninne i Talde 30a

FFobpet
Divhlong
Oxyvarbusm
Metiram
Chlaranil

PENE
Thsiem
SMRC
Carbhuoan

SOURCE: U. S. Department of Agriculture, Committee of Scientists
of Agricultural Research Service, Control of Water Pollution from
Cropland, Vol. I, A Manual for Guideline Development (Washington:
G.P.0., 1975), p. 55.
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A3SUNPTIONS :

APPENDIX I
TCRPC: HYPOTHETICAL PLAN NO. 1

Seream characteristics and pellucional loady from domestie and industrial wastes require

source diacharges.

HEW TREATMERT
PIANTIS:

PLANTS TO BE
ABAUDONEL:

HARACEMENT
SYSTEM:

Dansville,

Delhi, DeWicr Cilty, Dimundale,
Weatrphalla

Elafe, UWent Reglonul

eatablirhment of intcerpovernmental

waste teetnent, 1.e., Fant Laasing/Hercidian,

foprovements In plant treatment capabilicie. and reduction in total number of pninc
Urban run-off is a prime source of pollutional leoads,

Fowler, Olivet, Ovid, Potterville, Webbervilie, and

The establisbment of a repional advisory cowncil composed of local clected officials to
review actiond by roenmber uuirts o1 povernnweats which aff{ect plun wmplemencation, The
avveements and contraces (sanitary districra) For
DeltafWindsac/Pntterville, Lansing/fQelhl,

etc. Couvrdination of activities and programs for urban run-off controls.

DETAILS OF 208 H&NAGEHENT

Water Pollution
Source

- Munleipal and Indus-
crial Wastes

= Uirect Inmduatrial
Dischargers

- Septic Tanks

= Storm and/for Com-
bined System
Dlscharges

- Agricultural
Run-of €

- Urban Run-off(

Technical Solution
in 208 Plan

Manapement Action
Required by 208 Plar

follecet wastes lo en-
vironmentally optlsmum
sitesn

Treat, dispose,
lnH? or reyuse wastes

Acdequarce on-sice
trearrent and con-
aervation mecasures
to reduce waste
gencration

Stringent site
approval

Specifled areas
have Lo connect to
scwers

Conatruct reren-
twon biasins, treac
SLOTT WALOr, scpa-
rate cocbined
s/sLemns

Improved land
BN gementc

Water quality nen-

sicive development

policies

Prortection of lands
during construction

Pratrccion pf +#n-
vitonmentally nen-
sitfive arcas

intensive ncrerer
cleantng programn

Plan, Finatce, con-
struct, O & M

Plan ceviews and ce-
coirmendacions an the
regutation of dis-
chargers

Plan, finance, con-
struct, 0 & M

Repulate dischargers

Regulate siting loca-
tion

Review aices

Repulace discharpers
(HEDLES penmnits)

Regulate location,
desipn

Plan, finance, econ-
sgruce, U & H

Flan roviews

Plan, finance, con-
sCrtuet, O & M

Flan reviews

Sull consecrvation
plans

Technical assistance
and infurmation

Technical assistance
and infoimation

Soll Ernnion Act

Spveefalized ordi-
nances

Develapment pro-
posal ruevicws

Procedural methods
and schedules

Hanagement

Anency

Local units of gnvern-
ment, sanicary discrices

Potiutional Abatement
Adviangy Councill (PAAC)

Local units of govern-
rent, danitary dis-rices

Michivan Depr. Matural
Resources - Water Re-
sources Commisalon
{Mich. DHR-WRC)

Local vrita of goverm-
ment

PAAC

Hich. DNR-WRC

Local units of govern-
pent, sanitary dis-
trices, County Health
Departmencs

Lucal unics of govern-
ment, &fanitacy dis-
tricrs

PAAC

Local units of gnvorn-
ment, sanitavy dis-
tricta

PAAC

Soil Conscrvation
Diastricka

Extension apenta,
U.5 DSoil Consecaction

Service, Sl Nonser-
vatfion NHisirices
PAAC

County or lLocal
Fnfurvlap, Agency

Local units ot govern-
ment

PAAC

Local unies of govern-
mene

FOSITIVE = Tmproved Water
IMFPACTS . Halntenanwee of

NECATIVE
IMPACTS ;.

L I

Quality

local autonumy and acenuntabllicy

Ewne nf teansition
Required leglslarion already enacted
Leonomien in puivice Jdelivery
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ASSUMPTIONS:

APPENDIX &

TCRPC: HYPOTHETICAL PLAN NO. 2

Exiating treatment plante, after improvements tomeet 1983 Water Quality goals.will
handle domeatic and indusacrial waste loadings.

Land run-off le ceusing serious

pollucional problems which require substantial nonpeint source and land use controls,

HEW THEATHENT
PLANTS :

PLANTS TO BE
ABANDONED:

MANAGEMENT
SYSTEM:

Danaville, Eagle and Elele
City of DeWitt, Dimondale and Olivetr

A "segmented” grouping of authorities.
Authority composed of elected officlales and citizens which would own and operate the
treatnent [acliitlas and have definite land uwse planning powers,

Firet, the metropolitan area would establish an

Second, each county

would have a Department of Publiic Works which would own and operate the treatment facil-

itiea cutaide of the merro-authoricy.

DETAILS OF 208 MANAGEMENT

Water Pollutien
Source

« Municipal and Indus-
crial Wasten

- Direct Industrial
Dischargere

- Septic Tanks

- Storm snd/er Com-
bined System Dis-
charges

- Agricultural
Run-of

- Urban Run-off

Technical Solution
in 208 Plan

Hanagement Action
Required by 208 Plan

Collect wastesn

Treat, dispose
and/or reuse wastes

Adeguate on-aite
treatment and con-
servation measures
to reduce waste
generation

Specffied areas have
tc connect Lo Severs

Stringent asite
approval

Construct retention
basine, separate ini-
tial combined sys-
rens

Divert and collect
storm flow for
grouhdwater re-
charge

Site development
policies requiring
on-sfite retention

Improved land
management

Peaticide use

Water quality sen-
aitive development
policiesn

Protection of lands
during conatruc-
tion

Protection of en-
vironmentally sen-
aitive arcas

Interim wtreet
cleaning programa

Plan, finance, con-
struct, O & H

Plan consultations,
regulare

Plan, finance. con-
struct, O & M

Regulate diacharges
(NPDES permitsa)

Certification of NPDES
permitcs

Ispuance of HPDES per-
mite

Plan, finance, con-
atruct, O & M

Regulate locatlon,
design

Plan, finance, con=-
struct, 0 & M

Plan, finance, con-
struce, O 4 M

Plan and oversec con~
struction

Regulate (permit
imsuance)

Tax inducemeants for
soll conservation
plans

Technical assintance
and Information

Regulate

Speclalized ordi-
nances for protec-
tion of run-off gene-
rating activities

Soil Evosion Act

Development permits
in designaced areas

Procedural methods
and achedules

HManagement
Agency
Local units of govern-
ment

Metropolitan Authority
(Metro), County Depart=-
ment of Public Worka
(DPW)

Metra, County DPW

Hichigan Department of
tiatural Resources -
Water Resources Com-
misaion (Mich. DNR-WRC)

Metro, County DPW

Mich. DNR-WRC

Local unite of governe
ment

County Health Depart-
ments, laocal units of
government, Hetro,
County ODPW

Metro

HMetro

Local units of govern-
ment

Hetro, County DPFW

County DPW, Sofl Con-
servation Diacricta

Extension agenta, U.5.
Seil Conservation Ser-
vice, Sell Conserva-
tion Districts

Mich. DHR and Dept. of
Apriculture

Local units of govern-
ment, Mecrao

County or Loral
Enforcing Agency

Metro, County DPW

Metro, County DPW

FOSITIVE
IMPACTS :

- loproved Watar Quality
- Lower construction costs

- Groundwater recharge program
- Economica in service delivery
~ Establishment of an {nscitution for the fmplementation of other activities, i.e., solid

waste disposal, open space, land use planning, etc.

NEGATIVE
IMPACTS :

=~ Lasw local control of land use declisions

« Steps for the creation of new legislatfon

- Greater sxpanditures for polfcing of nonpoint reduction activities
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APPENDIX K
TCRPC: HYPOTHETICAL PLAN NO. 3

ASSUMPTIONS : High level of treatment of domestic and tndustrial wastes required to meet 1983 pgoals.
Hinimum nonpoinc source problema.

PLANTS : Horth, West and South Interregional
PLANTS TO BE
ABAKDONED: Ballevue, Delhi, Delta, Dimondale, Fowler, Grand Ledge, Maple Rapids, Ovid, Olivet,
Potterville, Webberville, Westphalia and Williamston.
MANAGEMENT
SYSTEM: Regional Authority composed of elected officials and elcizens appainced by their
respective unics of government which own and aperate waste treatment plants. Land
use controls oxercised on the local level with review functions performed by tha
Authority.
DETALILS OF 208 MANAGEMENT
Water Pollution Technical Solution Hanagement Accion Hanagement
Source in 208 Plan Requlred by 208 Plan ARency
« Mmicipal and Indua- - Collect wastes to - Plan, finance, con- - Local units of govern-
trial Wascaes environmentally scruce, O & M ment, sanitary dis-
optioum sices tricts
« Flan reviewa, regu- - Pollution Abacament
late dischargers and Control Authoricy
sEewer use (PACA)
= Treat, dispose and/for - Plan, Elnance, con- = PACA
feuse wastes struct, 0O & M
- R!gula:: dischargers - Michigan Department of
{HPDES permicts) Natuyral Desources -
Water Hesources Com-
mission (Mich, DNR-WRC)
- Dirsct Industrial - Pre-treatment and - Regulate siting loca- - Local unicts of govern-
Dischargers conne:ci?n tw tion ment, PACA
wunicipal syscems or
adequate privace - R;ff":' by pricing - TACA
treatment policy
- Regulate dischargers - PACA
by permits, pre-
treatment scandards
+ Regulate dischargers - Mich. DNR-WRC
{NPDES pecrmica)
- Septic Tanke =~ Specified arcas have - Plan, finance, con- - Local units of
to connect Lo sewers struct, O & M government, PACA
- Strln%en: aite ap- - Regulate location, - Local unics of govern-
prova deaign ment, PACA, Hich. DHR-
WRC
County health depart-
menta
= Storm and/or -~ Conatruct raetention + Plan, flnance, coun- - PACA
Combined Syscem basins, separate struct, O & M
Discharges critical combined sys-
tems, computerjizecd
managerent of flows
through collection and
treatment systoms
- Sire development = Regulate construction - Local unics of govern-
policies requiring on- of new syatems ment
site retention
- Agricultural = loproved land manage- - Ordinance to ragquire - So1l Canscrvation
Runoff oent practices so1l conservarion plan: Diacrices, PACA
= Pesticide use and = Regulace and technical - Hich. DKR and Depr. of
better land manage- assiscance Agpriculture
ment
= Urban Runoff = Improved site de- - Qrdinances to require - Local unirs of povern-
velopment policies staging the proeparation ment, PACA
and protection of ol mites for construc-
“sensitive' lands tion
- S0il Erosion Act - Draln Conmissioner,
PACA
POSITIVE
IMPACTS : - High water quality
= Economies in service delivery
« Uniformity in land use decilsion criteria
= Regional control of cthe priority List for vonstructlon
-~ Establishment of an inatitution for cthe implementation of other activicies, i.e., solid
waste disposal, opin space, water aupply, etc.
- Dispersion of benefits chrouphout the region
WEGATIVE
IMPACTS: = Coute of construction

= Abandonmant costs
= Less local control of land use decleions
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