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ABSTRACT

This report focuses upon factors affecting innovation in
the implementation of the 1968 Michigan Clean Water Bond
Issue. The Joint Legislative Committee on Watér Resources
Planning which sized the Bond Program did not consider
nutrient removal or any treatment beyond secondary in its
determination of the fiscal resources necessary to meet 1980
Water Pollution Control objectives. Consequently, the fiscal
resources were limited from inception. Innovation which
would be responsive to changing conditions is resisted by the
inherent desire for maintenance of the status quo and resistance
of actions which involve uncertainity and non-programmed decision
making. Administrative fragmentation provided limited per-
spective on the water quality problem. Technological
obsolescencein administrative agencies resisted innovative
solutions. An ineffective and noninnovative planning process
dominated implementation of the Bond Issue funds. Four case
studies demonstrated the inherent resistance to innovation
led to a suboptimization of systemic pollution control goals, a
reliance upon ﬁhe interceptor-centralized plant model of
regionalization, and basically a lack of incentives which
promote planning and comprehensive analysis.

The report indicates that the net effect of‘the Clean
Water Bond program maintains a 1968 status quo situation.
Factors resisting innovation are identified. Factors enhancing
innovation are_identified. An automated information storage/

retrieval system for monitoring wastewater treatment facility
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funding is developed. Structural and process changes for

future innovation are recommended.

DESCRIPTORS: *Water Quality Management, *Innovation,
*Michigan 1968 Clean Water Bond Issue, *Water Resource

Planning
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PREFACE

In November, 1968 Michigan voters approved the "Clean
Water Bond Program" by an overwhelming majority. The program
provided for the issuance of General Obligation bonds by the
State of Michigan for the sum of 335 million dollars. Once the
voters approved the Bond proposal, the basic task facing
state officials was implementation of the program. On February
24, 1969 The Eﬁgineering Society of Detroit sponsored a day
long conference entitled "Water Bond Implementation". Speakers
represented the Governor's Office, the legislature, the federal
government, several state bureaus, and financial experts in
the field of bonds. The representative from the Governor's
Office indicated that the purpose of the bond issue was to
stop pollution in streams, lakes, and rivers. Pollution is
getting ahead of municipalities. Lake Michigan would become
a dead lake like Lake Erie unless corrective measures were
taken., This individual went on to indicate four specific
objectives of the Bond Program:

1. Solve the finance problem - provide
funds to enable local units of govern-
ment to build necessary facilities,

2. Speed up the water quality program by
providing sufficient cash to initiate

more projects.

3. Enable the state to take advantage of
federal funds (up to 50% over time)

4., Enable small communities ( < 5,000
population) to build collecting sewers,
interceptors, and treatment plants
($50 million - earmarked for this-
purpose) .
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Other speakers at this meeting touched upon the legislation
which was pending regarding policy procedures for allocation
of the bond money and also indicated the administrative
prerequisites which each applicant would have to meet in order
to obtain a portion of the State Bond Money for a specific
project.

Three of the State Legislators who were present and were
participants in the meeting, Senator Gordon Rockwell,
Representative Raymond Smit, and Represéntative Thomas
Anderson raised the question of cost-effective implementation
of the bdnd program. As Representative Smit said, "How do
we accomplish the most for $335 million. How do we do the
job best?" For Senator Rockwell, the problem facing the
officials in the implementation of the Clean Water Bond
Issue was "how can we do the very best job with the money
availablé?“ Representative Anderson expressed concern that
the implementation procedure must avoid "pork barrel"
situations. It is of interest to note that different
perceptions were expressed at this meeting regarding the
adequacy of the state bonding program. On the one hand,

Mr. John Voit of the State Health Department stated that
there were "funds enough to go around". In contrast,
Representative Smit pointed out that new ideas were now
under consideration in the field of wastewater treatment
which had never been considered in sizing the State program.
Nutrient removal and advanced wastewater treatment were

concepts which had not be wutilized in estimating the program.
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Accordingly, these funds would not be sufficient to meet these
new pollution control requirements. It is against this
background that this research project was formulated with the
specific objective of studying innovation in the implementation
of the 1968 Michigan Clean Water Bond Issue.

This report addresses innovation and change, politics and
bureaucracy, individual and group behavior, institutional
and social interaction, financial and expertise resources,
wastewater treatment technology, goals and values, structure
and process. Because of the diversity of the subject matter,
the intent is to bound the area of study, with the hope that
the investigation will provide direction for further studies
of more specific subject areas.

This étudy makes the assumption that diverse inputs of
information are essential to develop and maintain an effective
and efficient planning and management process. The report
is intended to constitute one source of input and feedback
into the water quality management system in the State of
Michigan. While the tone of the report is generally critical,
it is believed that the Michigan system has been one of the
best pollution control efforts in the nation. The superlative
nature and value of the water resources in Michigan, however,
demand that the system function in the most optimal manner
possible subject to the constraints prevalent in the physical
and social systems. The principal way in which State
institutions can move towards an optimal management system

is to accept and take advantage of the benefits of change,
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rather than expending scarce resources and energy to resist it.
This study outlines factors which affected the use of innovative
wastewater treatment processes as seen>in the implementation

of the 1968 Michigan Clean Water Bond Issue. It is hoped that
the report will aid in outlining better mechanisms for
processing change and encouraging adaptation in the future

water quality management system.
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PART I -- BUREAUCRACY, INNOVATION, AND THE ENVIRONMENT

Although systemic form is visibly composed of an intricate
structure of diverse components, the nature of a system is
in large part a function of the interaction which takes place
between subsystem units. Interaction takes the form of
social and physical behavior. Thus, systemic direction is
defined through conflict and cooperation, competition and
coordination.

The intent of this report is to examine the interaction
between the political bureaucracy and the process of tech-
nological innovation in water quality management. Systemic
interaction focuses upon resource demand and supply flows.
This study is concerned with the macro-resource of the
water environment, and the micro-resource of the funds
provided by the 1968 Michigan Clean Water Bond Issue.
Accordingly, Chapter One outlines these resources as well
as the processes of innovation. Chapter Two begins to
examine the interrelationships between the political and
administrative subsystems and the processes of innovation as
evidenced in the allocation of the micro-resource.

This section, then, defines the bureaucracy-
innovation interface. It does this by examining the
implementation of the Bond Issue in terms of the perceived
problems related to water quality maintenance and enhance-

ment in the State of Michigan.



CHAPTER ONE -- INTRODUCTION

"The frog does not drink up the pond in which

he lives"

-American Indian Proverb

A system is the term used to describe a complex
aggregation or assemblage of diverse objects joined in a
regular pattern of interaction and interdependence. The
universe is the ultimate system, spreading outward until an
infinity of uncertainty or incomprehensibility overtakes it.
Its diverse parts are joined in interaction designed so as
to guarantee the continuance of the system. Each subsystem
unit is bounded by the rules of its existence. Thus, order
overtakes chaos, with survival emerging as the common goal.

| Systemic order is prevalent at all levels, commencing
wth that of the atom. Indeed, life itself is defined in
terms of the interrelatedness of‘its parts, working together
to promote a common goal. However, survival is guaranteed
only through order. When a unit alters systemic rules and
bounds, entropy increases, homeostasis is destroyed. At the
cellular level, when this occurs a cancer results, develop-
ing its own goals which will ultimately destroy its host
and thus destroy itself.

Man is the only animal that has so extensively altered
the bounds which had been created to guarantee survival of
the natural system. He has done so through the use of tools,
through the creation of technology. In this manner, the
species has travelled through arboreal, terrestrial, and

agricultural phases, culminating at present in an industrial



existence. These evolutionary changes were brought about
through corresponding technological changes.

However, as systemic rules are changed, order becomes
less clear, survival less certain. Physical factors which
had once been barriers become resources, to be manipulated
and controlled. Evidence of the shift in order has been
slow in surfacing, due to an inherent system resilience in
addition to a lack of vision and understanding on the part
of the manipulators. Whether the convincing evidence comes
from the loss of the clouds of passenger pigeons that once
crowded Michigan skies, or the once-clear, now-putrefying
streams whose fish lie belly-up in the accumulating scum, it
is clear that the order has been shattered, the resources
mismanaged.

In the State of Michigan, water is a primary resource.
It supports a multi-million dollar recreation industry,
second only £o the automotive industry in State income-
generation. It is used to supply the domestic needs of over
8-1/2 million people as well as to dispose of their wastes.
Water is also used in diverse industrial processes, and
provides habitat for an abundance of life. Michigan has
more than 11,000 inland lakes and more than 36,000 miles of
streams. In addition, it has more freshwatef coastline
than any other state.l

In 1968, however, Michigan streams were suffering
under a pollution load which had been discharged from a
century of unchecked industrialization. Governor Romney

stated:



"Because of pollution, Lake Michigan is aging
at 300 to 500 times its normal rate.

"Michigan lakes, rivers, and streams are being
befouled by acids, brines, oil slicks, chemicals,
pesticides, and human waste which rob water of its
purity and send bacteria counts to dangerously
high levels.

"Beaches are becoming unusable because of 2
the accumulation of algae along our lake shores".

In Michigan, then, water as a resource had lost its innate
value. Indeed, water was becoming a boundary once more. As
seen in the Muskegon County Case (Chapter Seven), mis-
management of the water had created an overall atmosphere

of stagnation in many places, limiting residential and
industrial development and growth.

Recognition of the deteriorated quality of the State
water system came largely as a result of a shift in public
values. This shift is more extensively traced in Chapter
Three, but basically involved an evolution of interests
from those dominated by navigation and water supply, to
those placing significant value on recreation and aesthetics.
These shifts were reflected in the political arena in the
form of federal and State policies and programs.

The program designed to resolve the water pollution
problem provided treatment technology for State-wide waste
discharges using Clean Water Bond Issue funds. Thus, while
technology enabled Man to extend his bounds, yielding
increasing levels of systemic stress, it was concurrently

perceived as a solution to the resultant problems.

Technologies are defined as "codified ways of deliberately

manipulating the environment to achieve some material objective"



In addition, supporting systems are defined as "the legal

and economic arrangements through which such technologies
become available and are subjected to social control".3
Thus, while physical-chemical methods of wastewater treatment
constitute a technology, laws and administrative decisions
regulating plant construction and design have been promulgated
to accompany their social diffusion. In addition, technologies
result in alterations in social institutions:

"Technology changes society by changing our

environment to which we, in turn, adapt.

This change is usually in the material environ-

ment, and the adjustment we make to the changes 4

often modifies customs and social institutions".
For example, advances in wastewater treatment technology has
resulted in changed social values towards the use of reclaimed

wastewater.

The innovation process is taken to encompass the "generation,

acceptance, and implementation of new ideas, processes,
products and services".5 The source of impetus initiating
innovation has been under controversy in the literature. In
the 1950's, the "innovation chain" idea was popular, suggest-
ing that pure research initiates innovation in industry and
economic grthh. A model of this process is depicted in
Figure 1.6 However, research in the 1960's, contradicted
this model. Project Hindsight, a study of 835 significant
innovations, concluded that:

"only 5 percent of [the innovations] could be

designated as the results of research in its

proper meaning. The rest are the results of

controlled innovation activity, 71 percent of

which had been initiated by an identifiable
need..."7
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In addition, Myers and Marquis studied 567 commercially
successful innovations:

"It was found that 45 percent of the investigated

innovations were initiated as a consequence of a

need noted in the market, 30 percent as a con-

sequence of production requirements of different

kinds, while only 21 percent could be described

as the recognition of a utilisable technical

possibility. Three-quarters of successful

innovations can therefore be %esignated as

having been need-stimulated".

The model which is suggested from these two studies is con-
tained in Figure 2.9 Thus, need specification appears to
precede innovative activity.

This second model outlines one area of inquiry useful
in analyzing the outcome of the implementation of the Bond
Issue, i.e., how did decision-makers and political institutions
perceive the need for innovation? If the need for innovative
problem solutions is not perceived in the political arena,
it is unlikely that innovation will be widely diffused into
social practice. A second major area of inquiry concerns
the response of the decision-makers to the perceived need,
i.e., given that a need for action was perceived, how did
policy-makers respond to this need? This report attempts
to look at these questions of perception and response as
evidenced in the implementation of the 1968 Clean Water
Bond Issue.

For purposes of simplification, a two-stage model of

10 Invention is the first

the innovation process is used.
stage, encompassing idea conception (whether motivated by
need or research). The second stage is innovation, i.e.,

the process by which an invention or an idea is translated
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into society. It is primarily the second step that this
report examines, i.e., how political groups influence
(positively or negatively) the translation of innovation
into public écceptance and use.

Technological innovation must be regarded carefully.
Processes of éssessment and choice must be methodical but
in addition must be efficient. Trade-offs must be made
between the likelihood of negative externalities resulting
from an innovation, and the likelihood that the innovation
will solve the perceived need state. This trade-off reflects
the two dominant views of technology. Many economists have
argued that continued technological change is necessary to
restore, or perhaps synthesize systemic order. For example,
Barnett and Morse suggest that product substitution and
innovations in extraction methods will open the door to
further growth and development: "Few components of the
earth's crust, including farm land, are so specific as to
defy economic replacement, or so resistant to technological
advance as to be incapable of eventually yielding extractive
products at constant or declining cost."ll

The second view of technology is one which recognizes
that technological (and thus cultural) shifts, by changing
the natural order, have caused the present-day problems.
Thus, White suggests that a change in values is necessary
to opposition to further technological change: "More
science and more technology are not going to get us out of

the present ecologic crisis until we find a new religion..."12
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There is evidence that a shift in values is taking place
to some extent in areas affluent enough to have basic needs
satisfied. There is no doubt that this is part of the
solution., However, a majority of the world's population is
undernourished. Population numbers continue to soar. Basic
resources are declining. Waste products are increasing. To
aid in the resolution of these problems, technology must
play a dominant role, accompanied perhaps by cultural changes.
Thus, innovation must be sought by policy-makers to synthesize
the order shattered by past technology. Nevertheless,
innovations must be carefully assessed prior to use to
insure against negative external effects.

Recent federal legislation reiterates the desirability
of the use of advanced and innovative wastewater treatment
technology. For example, Section 201(b) of the 1972 Amend-
ments to the Federal Water Pollution Control Act (P.L. 92-500)
states that:

"Waste treatment management plans and practices shall

provide for the application of the best practicable

waste treatment technology before any discharge into
receiving waters...and shall provide for consideration
of advanced waste treatment techniques".
The Act further states that for projects proposed for federal
grant funding that:

"The Administrator shall not make grants...unless...

the works proposed for grant assistance will pro-

vide for the application of the best practicable

waste treatment technology over the life of the

works...and allow to the extent practicable the

application of technology at a later date...™
(emphasis supplied) i3

Congress was reflecting in this subsection the knowledge that



11

the rate of teéhnological change has been increasing over
time,l4 providing more effective treatment techniques.
The rate of change is such that planning must shift to
shorter—term, more flexible policies to allow for the
capture of future technological innovations. Indeed,
Gilbert White, in discussing strategies of American water
management, stated that:

"...the means and instruments of handling water

become increasingly complex, the concern with

tracing environmental impacts more acute, the

adjustments to human preferences increasingly

sensitive and the demand for citizen participation

heavier. The emphasis shifts from construction to

scientific probing, and from long-term commitment

to short-term flexibility."15
Thus, not only are there practical and economic mandates
for the encouragement and adoption of technological
innovation, but there are legislative requirements designed
to guarantee that future innovation is included in the
present planning process.

In 1968 when the Bond Issue was proposed to the voters,
the studies of needs, which had been prepared by the Joint
Legislative Committee on Water Resources Planning (JLCWRP)
and the Water Resources Commission (WRC), had based their
financial estimates on the State-wide provision of conventional
secondary wastewater treatment technology. In February of
1973, after approximately 270 million dollars of Bond Issue
funds had been either expended or committed for expenditure,
an assessment of the water pcollution control program was

undertaken. It concluded the "state agencies cannot evidence

to the Michigan taxpayer and citizen what that money has
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bought in terms of impact on the economic, recreational or
esthetic problems associated with water pollution".16
In response to the assessment, the Director of the
Department —-f Natural Resources (under whom the Bureau of
Water Management operates) sent a letter to the Director
of the Bureau of Programs and Budget. The letter stated that
"the impact upon water pollution problems consists of
prevention and accordingly is identifiable only in terms of
what pollution would have resulted from the preventative

measures not having been applied".l7

This statement coupled
with the conclusions reached in the assessment suggests that
after some 80.6 percent of the Bond Issue funds had been
expended or committed for expenditure, no forward progress
had been made to resolve the problems perceived prior to the
Bond Issue campaign. Rather, the monies had allowed the
State to maintain a status quo situation.
A similar picture of cost effectiveness emerges on
the federal level. The 1971 Annual Report produced by the
U.S. Council on Environmental Quality concluded that the BOD
level of wastes discharged has remained roughly constant -
largely due to £he expenditures for treatment works. However,
the Report concluded that "the overall quality of the Nation's
waters probably has deteriorated because of accelerated
eutrophication, increased discharges of toxic materials, greater
loads of sediments, and other factors".18
Thus, these two sources reveal that water pollution is at

approximately the same level as it was prior to the federal

and State grant programs. Although BOD levels have remained
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approximately constant, accelerated eutrophication, increased
levels of toxic ions, and increased sedimentation have resulted |
in declining water quality. It should be reiterated that

the estimates of needs were based on the provision of con-
ventional secondary treatment at point-source discharges --

a treatment method which primarily removes organic waste
constituenté. Nutrient removal (which would slow down the
accelerated eutrophication) was not included in the original
cost estimates, although State WRC orders have subsequently
made 80 percent phosphorus removal a State-wide requirement.
However, nutrients carried in runoff are, of course, not
affected by point-source waste treatment facilities. Toxic
ions are also not significantly removed by biological
secondary treatment. Increased sedimentation results largely
from increaséd materials carried in runoff. In many urban
areas most runoff is piped via storm sewers directly into

the streams. In those other urban areas with combined sewers,
the storm water runoff combined with raw sewage is discharged
directly to the receiving waters when the flow exceeds the
capability of the system to store it for treatment through
the wastewater treatment plant.

Water pollution has not decreased because many of the
causal factors have not been reduced. Conventional secondary
treatment does not affect many of these factors. Alternative
treatment methods however can reduce many of the otherwise
untreated waste constituents. Nutrient removal can be

achieved via the addition of chemicals which bind to nutrients
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and precipitate them out of solution. Many toxic ions can
be removed from wastewater materials via treatment methods
such as ion exchange. Sediment carried in runoff can be
reduced, L{or example, via the use of sedimentation ponds,
erosion restriction techniques, and alternative development
schemes. Thus, advanced methods of wastewater treatment
can solve existing water pollution problems. In addition,
alternative waste treatment methods promise less costly

and more effective systems in the future.

The point of the discussion is that for practical,
legislative, economic, and technical reasons, advanced and
innovative wastewater treatment techniques are essential
to resolve present water pollution problems. Their use is
even more critical when one considers what will happen when
all existing plants are providing secondary treatment
capability: How will a status quo situation be maintained
with increasing population and consumption trends? The
intent of this report is to examine the implementation of
the Bond Issue and ascertain to what degree innovative
techniques were funded. In light of this data, the report
then attempts to delineate factors which have either

encouraged or resisted innovation.



CHAPTER TWQ -- THE MICHIGAN CLEAN WATER BOND ISSUE

"The Clean Water program is aiming at water
pollution control throughout Michigan by 1980"

-Bond Issue promotional literature

. C s 1
A. History, Intent, and Description of the Bond Issue

The Michigan Clean Water Bond Issue was proposed in 1968
largely in responée to rapidly deteriorating water quality,
federal requirements and incentives, and inadequate federal
grant appropriations. A 1965 Public Health Service Report
(more extensively described in Chapter Six) had concluded
that interstate waters of Lake Erie were severely polluted
and the Michigan was the primary source of this pollution.
Point-source discharges or untreated or inadequately treated
wastes were outlined as the major contributor to the wide-
spread pollution. 1In addition, in the mid to late 1960's,"
a heightened level of public awareness and interest in
pollution problems was developing concurrently with this
new source knowledge. The public's concern was translated
(largely due to the efforts of the Michigan United Conservation
Clubs and the Michigan Municipal League) into legislative
pressures to provide public monies to localities for the
resolution of their pollution problems.

The second factor which provided impetus for the Bond
Issue was that of federal requirements and incentives
established under the Federal Water Pollution Control Act.
The 1965 Amendments had required that the states adopt
interstate water quality standards. The State complied

with this requirement on June 28, 1967. However, to comply

15
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with the standards, funds had to be provided to financially
bolster affected localities. Governor Romney put the
problem in context:

"Our most pressing pollution problem today

is money - money to finance facilities to control

municipal discharges of untreated or inadequately

treated wastes. _
"Some 150 communities are now in violation

of Michigan's pollution control law. The major

obstgcle is that many 05 them lack the funds

to live up to the law".

In addition to the standards requirements, the federal
legislation (1966 Amendments) provided incentives to the

states to establish matching grant funds. Thus if the state
provided a grant of at least 25 percent of project construction
costs to the locality, the federal government would increase
its grant contribution from 30 to 50 percent of project

costs.

A third factor which intensified the demand for bonding
action was the result of inadequate federal grant appropriations.
Although monies had been authorized to be apprbpriated by
Congress for the provision of grant funds, the actual
Congressional appropriations did not match the prior
authorizations. ‘This fact caused a slowdown in wastewater
treatment works construction due to the lack of local funds
to prefinance the federal cost share. Indeed, this lag in
receipt of federal:monies continued to be a significant
factor, retarding the achievement of effective Issue
implementation.

In October of 1965, the Michigan State Legislature

passed a resolution creating a Joint Committee on Water
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Resources Planning. The Committee was instructed to

study water-related problems of the State and to develop
long-range comprehensive planning for use of water and
related land resources. The resolution particularly empha-
sized the problem of water pollution. In December of 1966,
the Committee reported its findings.3 It concluded that

the State must develop a program of financial aid to
municipalities for construction of sewage and waste
treatment works.4 It noted that 25 percentYState assistance
would allow localities to receive 55 percent federal money
(if also in accordance with a regional plan). The estimated
cost to satisfy State-wide treatment works needs was
determined to be 560 million dollars. Thus, to provide for
25 percent state funding, State monies would have to be
committed totaling some 140 million dollars. The water
quality strategy adopted in the Report was to provide all
point-source discharges with the equivalent of biological
secondary treatment. However, in spite of the Report's
findings, no legislative action was taken.

In 1967; Governor Romney requested that the Water
Resources Commission (WRC) investigate the State's needs to
"abate" water pollution by 1980. The WRC also assumed thaf
secondary treatment would be sufficient to "abate" pollution
and accordingly came up with a need estimate of 568 million
dollars. It is important to note that the 1967 WRC needs
estimate did not include costs of phosphorus removal--costs
which were subsequently incurred due to a State-wide require-

ment of 80% removal. As a result, the State pollution con-
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trol campaign was underfinanced from its inception. The
federal and local contributions were estimated at 25 percent
each. This left a balance of 285 million dollars to be

paid by the State. In addition, it was estimated that 50
million dollars was needed to aid smaller, rural communities
with the construction of collecting sewers.

To finance the State program, Governor Romney proposed
that 335 million dollars in State bonds be sold. The type
of bonds to be issued were general 'obligation, and as such
were supported by the full faith and credit of the State.5
The Governor announced the proposed Bond Issue to the public
in January of 1968. Legislation authorizing placement of
the bond issue on the November 1968 ballot was unanimously
passed by the Legislature.

An extensive public education campaign was undertaken
to build support for the Bond Issue. The result of the
campaign was the passage of the proposal by a large margin
of voters. DeSantis6 identified twelve generalizations
responsible for the success of the Bond Issue Communication
Campaign:

1. The campaign capitalized on a favorable climate
for passage of environmentally-oriented legislation;

2. The use of public involvement built greater enthusiasm
and support for the issue;

3. Assistance was solicited from known opinion leaders
who were powerful when dealing with collective decision-making;

4. Leadership was focused in a single figurehead;

5. The inclusion of a diverse group of interests in the
campaign yielded greater issue support;
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6. Communication between individuals knowledgeable
about an issue and those in need of information was helpful
in educating the voters;

7. A maximum distribution of information gained support
for the issue;

8. The minimization of controversy surrounding the
issue helped to build support;

9. Various organizations and groups were stimulated to
take the initiative in promoting the campaign;

10. Endorsements of admired political figures commanded
extensive public attention;

11. Problems were specifically and simply identified
for the affected public before remedies were prescribed;
and

12, Promotion of the issue was greatly helped by extensive
use of knowledgeable speakers.

The Bond Issue was essentially sold to the people by the
State under the allegation that the provision of the 335
million dollars would allow the State to meet its goal of
controlling water pollution by 1980. Figures 3 and 4 are
reproductions of promotional literature used in the Bond Issue
campaign.7 Figure 3 illustrates the expressed need for 210
new treatment plants and 125 improvements to existing
facilities as well as the provision of sewers to 3.5 million
people. The cost was to be 568 million dollars of which the
State was to provide 25 percent (142 million dollars) to
match 50 percent (284 million dollars) federal grant monies
(see Figure 4). 1In addition, to speed the implementation
the State was to prefinance half of the federal share,
raising the State contribution to 285 million dollars.
Nevertheless, the expressed intent of the Bond Issue was to

control State-wide pollution by 1980.8



MICHIGAN"S IP@ILILMTFH@NZO CONTROL PROGRAM

J:0

FIGURE 3

CONTROL POLLUTION BY 1980

*210 NEW PLANTS
*#126 IMPROVEMENTS TO EXISTING PLANTS
*SEWERS FOR 3 1/2 MILLION PEOPLE

*PLANTS - $568 MILLION

%SEWERS & STORM
WATER CONTRo1,  ~0t- MILLION

-- BOND ISSUE CAMPAIGN PROMOTIONAL LITERATURE



COST SHARING OF TOTAL PLANT CONSTRUGTION

568
MIL.

25 %%

142
MIL.

LOCAL

252,

142
MIL.

STATE

50%

284
MIL.

FEDERAL

AS AUTHORIZED BY
CLEAN WATERS
RESTORATION ACT

FIGURE 4 --

25%

142
MIL.

LOCAL

285
MIL.

STATE

CED

25%

141
MIL.

FEDERAL

PROPOSED STATE PROGRAM

BOND ISSUE CAMPAIGN PROMOTIONAL LITERATURE




22

Following the passage of the Bond Issue, implementing
legislation had to be drawn up and enacted. It was during
this step that conflict arose between diverse views on the
manner by which funds were to be disbursed. The control
over 335 million dollars was at stake, offering considerable
power to the allocation agent. A committee was set up to
draft the legislation. It was decided to draft two bills,
one to allocate the funds for treatment works (285 million
dollars) the other to be concerned with the funds for
collecting sewers (50 million dollars). The committee
held hearings and conferred with the WRC staff and Governor
Romney. Romney's desire to keep the implementation process
"out of politics" was endorsed by the committee.

The question of which branch of government was to
allocate the funds formed the main area of conflict in the
drafting of the legislation. The State House of Representatives
embraced the idea of vesting implementative authority in
the WRC so as to prevent pork-barrelling. The Senate, on
the other hand, claimed that politics couldn't be kept out
of the implementation process if authority was vested in the
executive branch, and thus favored placing allocation
control in the Legislature, which was more open to public
scrutiny. In addition, there was a growing resentment to
increases in executive power.

To break the deadlock, a Joint Legislative Committee was
formed to study and make recommendations on the disagreement.

The compromise which was agreed upon and enacted in June
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of 1969 let the WRC determine the order of priority by

which projects would be funded.9 The Legislature would then
determine the cut-off point, indicating the extent to which
funds would be provided. In addition, to appease the Senate,
the priority point system and the grant application procedure
were included in the legislation so as to minimize areas of
political vulnerability in the WRC. A copy of the enacted
legislation is reproduced in Appendix I.

The procedure set up to determine the order of priorities
by which projects were granted funds was based equally on
financial need and pollution control need. Points were
given for financial need based on the estimated project
cost as well as the extent of outstanding fihancial
obligations maintained by a municipality. Points were given
for pollution contra need based on the extent to which
specific water uses were adversely affected and based on the
status of the pollution, i.e., whether the locality was
under orders or stipulation of the WRC. Thus, a maximum
of 30 points could be assessed, giving the project top
priority for receipt of available grant monies. Priority
lists were established annually by the WRC comprised of all
current grant applicants. These lists were then submitted
to the Legislature for approval of all or a portion of the
projects. The Legislature, however, was prohibited under
Section 2 of the Act from approving projects of lower
priority than rejected ones. Thus, the Legislature set

the cut-off point, after which funding was not available.
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Applicants not funded one year could refile their applications
for consideration on future lists.

Projects had to be certified by the Environmental
Protection Agency prior to the receipt of federal monies.
Although funding was to be based on a 25 percent State,

50 percent federal grant break-down, the WRC initially

funded projects on the basis of 5 percent federal funding.
This enabled the initiation of construction of more projects,
stretching the limited incoming federal funds. This tactic
also acted to place additional pressure on the Congress to
appropriate funds already authorized for wastewater treatment
facilities.

B. Grant Data Compilation and Analysis

This portion of the report presents the results of an
analysis of grant data from the Clean Water Bond Issue
program. The primary intent of this effort was to determine
to what degree advanced and innovative treatment techniques
were funded by the program. While studying the disbursement
of funds, the need for an advanced method of organizing
relevant data became evident. Due to the proliferation of
projects and the resultant scattered State funds, little
could be done to analyze spending patterns or trends of
funded levels of treatment, nor was it possible to adequately
plan for future needs on a State-wide basis. The inaccess-
ibility of program data became evident to the researcher
when a manual search of the Bureau of Water Management's

files had to be undertaken in order to establish the level
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of treatment that was funded by the bond money. Accordingly,
prior to the data analysis, a computerized data management
system was constructed to aid in this segment of the study
as well as in future grant planning activity. A description
of the system is contained in Appendix II.

For the purpose of determining the level of treatment
funded by the Bond Issue monies,vprojecté‘were aggregated
into five major treatment categories: 1) Primary; 2) Activated
Sludge; 3) Trickling Filter; 4) Lagoon; and 5) Tertiary. A
project would be assigned into the activated sludge
category, for example, if the funds went to the construction
of a new activated sludge plant, if the project consisted
of the addition of activated sludge capability to an
existing primary plant, or if the funds went to the con-
struction of interceptors which connected into an activated
sludge facility. Thus, the funds aggregated into a treat-
ment category indicate the dollars spent which provided a
segment of population with that level of treatment.

The datalo was complied based on the treatment level
and the priority list date. The priority list date refers
to the dated list of projects which was constructed annually
under which a portion of proposed projects was funded. Thus,
the priority list data compilation offers insights into time
trends of funding.

A summary of the analysis is printed in Table 1. It
illustrates the percent of the total funds paid out under
the Bond Issue program that went to each treatment type over

time. The upper numbers are the EPA Grants, while the lower
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numbers are the Basic State Grants (not including the State
advance on the federal share).

Table 1 shows that of the approximately $169 million
in basic State grants and $233 million in federal monies,
approximately 17 percent went to primary treatment, 66
percent to activated sludge treatment, 2-1/2 percent to
trickling filter treatment, 10 percent to lagoon treatment,
and 4 percent to advanced or tertiary treatment. Thus,
some 96 percent of the Bond Issue monies went to treatment
methods providing at most secondary treatment capability.
More extensive data is contained in Appendix III.

The funds which were used to provide tertiary treatment
were distributed among six projects: 1) Charlevois~-micro-
straining; 2) Coldwater--sand filtration; 3) East Lansing--
series lagooning; 4) Oakland County: Novi and Walled Lake--
mixed media filters; 5) Petoskey-—microstraining;'and 6)
Saline--sand filtration. The Owosso project (Chapter Eight-A)
is not included in this group because it hasn't yet received
grant funds.

A project doesn't necessarily have to be categorized in
the tertiary treatment class to be considered innovative.,
For example, the Muskegon project is considered in this
analysis as a lagoon with spray irrigation. However, of the
233 non-tertiary projects, only the Muskegon project appeared
to be innovative in a technical or administrative sense.
Thus at most 7 out of the 239 funded projects can be con-

sidered to be innovative.
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Figure 5 contains a map of the State of Michigan
showing the percentage of funds distributed across the
State by counties. The distribution shows the general
pattern of funding projects in densely populated areas.
Thus, a majority of funds went to the more densely populated
areas of Southeastern Michigan. Some 40 percent of the
funds, for example, went to Wayne County (Detroit).

To futher test the hypothesis that greater percentages
of funds went to more densely populated areas, joint
distributions were run between population density and
percentage of grant funds allocated to counties. Graphs
of the results are contained in Figures 6 (Basic State
Grant data) and 7 (EPA Grant data). While the analyses
are not statistically significant due to high numerical
variance, the regression lines do show a strong positive
correlation between the two variables. Thus, it appears
that the intuitive hypothesis, that treatment projects
are funded near areas of denser population, is borne out
by the Bond Issue data.

In summary, the major conclusion which is illustrated
by the grantbdata compilation is that approximately 96
percent of the fﬁnds went to projects providing at most
secondary treatment. A maximum of 7 out of 239 projects
could be described as innovative. Why was so little
innovation funded? Were innovative processes proposed by
localities and resistéd by the State water agencies?

Were funds available to support innovation? Simply, how was
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innovation reacted to? The remainder of this report
attempts to deal with these questions by examining the
environment in which innovation takes place, as well as

four case studies in Bond Issue implementation.



PART II -- ENVIRONMENT FOR INNOVATION

The processes of innovation in water quality management
take place within an environment defined by the dimensions
of physical space, time, resource flows, demand, waste dis-
charges, quality parameters, and institutional structure and
process. In its ideal form, the policy process serves as a
medium in which these factors are coalesced, mitigating con-
flicting resource demands, providing a policy output which
maximizes expressed group satisfaction. In fact, the policy
process is heavily influenced by the institutions which have
arisen to maintain order within the process. Institutions
are generated and molded by past, present, and future patterns
of political structure and process. The past is reflected
in historical accounts; the present in on-going programs;
and the future in strategies and goals. Accordingly, Chapter
Three presents a description of both federal and State roles
and goals in relation to water quality as they evolved over
time.

Institutions are also molded by the psychological and
sociological rules and rewards which underlie their organ-
izétional and interorganizational structure. Chapter Four
contains a presentation of the psychosociologic bases for
individual and organization behavior as they relate to
innovation and change.

Subject to historical and psychosociologic considerations,
a set of State institutions has developed which is concerned

with water quality management. It is largely through the

33
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intra and interaction of these agencies/groups/interests

that innovation takes place. Thus, Chapter Five attempts

to model these institutions, defining them in terms of their -
past actions, their roles and goals, their internal structure,
and their place within the polity.

This section, then, attempts to delineaﬁe the environ-
ment in which innovation has taken place. It is hoped that
the insights gleaned from this description will help to
ekplain the degree of innovation expressed in the implementa-

tion of the 1968 Bond ¥ssue (as displayed in Chapter Two).



CHAPTER THREE -- HISTORICAL BASES
"Life must be lived forwards, but can only be
understood backwards"
-Kierkegaard

Interest in water quality management as é government
role can be seen to have expanded in close parallel to that
of national and State economic development. Population
migrations caused by a rapidly expanding industrial sector
resulted in an increasing aggregation into the dense nodal
patterns of cities. In the late nineteenth century, the
technology to treat the massive concentrations of human and
indﬁstrial wastes resulting from these patterns was not
available, nor was the potential water quality problem even
vaguelyAperceived by the public or the government. The shift
to the cities and to an industrial economy rapidly caused a
deterioration in national water quality. Local and state
programs developed slowly in response to the problem, result-
ing in an increased interest in an expanded role by the
federal government. Water is a resource so vital to life,
however, that its management was perceived as lying distinctly
within the realm of local regulation. The programs which
developed, then, have been concerned largely with the attain-
ment of the national objectives of water quality, while
maintaining the integrity of local institutions. Local units
of government, however, have been restrained from working
towards water quality objectives by the concurrent economic

interests which contribute resources to their existence.
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The prevailing interests in the second half of the
nineteenth century were those of resource exploitation and
commerical development. Michigan had grown up on the milk
of the lumber industry and was beginning to exploit its
copper and iron deposits. Rivers were used as avenues of
commerce for the transportation of resource products to
market. This pattern prevailed over the settled areas of the
United States, and accordingly, the first pieces of federal
legislation dealing with water quality were aimed at pre-
venting obstructions to navigation. The power for the
federal program came largely from its duties under the
commerce clause of the Constitution. 1In 1886, an Act was
passed prohibiting the dumping of refuse into New York
Harbor.l In 1899, amendments to the Rivers and Harbors Act
of 1890 were passed, giving the Secretary of the Army the
power to regulate discharges of refuse matter other than
liquid wastes flowing into the navigable waters of the U.S.2
Both of these measures were intended to safeguard the economic
activity of navigation.

Between 1890 and 1920, manufacturing increased enormously
in Michigan, largely producing wood-related objects such as
furniture. By 1904, the State had taken the lead in auto-
mobile productioh. By 1920, the population had grown to
3,668,412, an increase of approximately 75 percent over the
State population in 1890. The shift into a manufacturing

ecaonomy caused a resultant shift of population into the cities.

In 1890, 65 percent of the State's population was living in
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villages or farms with 35 percent located in towns of 2500
persons and over. In 1920, however, the pattern had
reversed itself, with 61 percent in the towns and 39 percent
in villages and farms.3

The demand which these population shifts placed on the
waste-assimilative capacity of Michigan streams was in many
cases overbearing. The deteriorating water conditions led
to problems with municipal water supply. Concurrently,
medical science gained understanding of the properties of
water-borne communicable diseases. These two factors caused
an increased State and federal interest in the public health
aspects of water pollution. Local programs developed con-
cerned with water supply, health, and sanitation. However,
local agencies suffered from a lack of resources to invest
in research and treatment programs and a lack of coordination.
Localities essentially solved their own problems by with-
drawing water upstream and discharging their wastes downstream.
Obviously, the impact of these uncoordinated local programs
on the resolution of the larger system's water gquality
problems was insignificant.

In 1912, the U.S. Public Health Service was authorized
to investigate the health effects of pollution in the navigable
lakes and streéms.4 However, no power was granted of a
corrective nature. The prime resource of concern at the time
was that of municipal water supply. Public interest behind
this concern was great and led to the voluntary adoption

of nationwide standards for treatment of drinking water.
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Building upon the federal initiative, the State passed
a statute in 1913 "providing for the supervision and control
by the State over waterworks systems".5 Power was vested
in the State Health Commissioner giving him supervisory
power over water supply systems. All proposed systems had
to be reviewed and certified by the State Health Department.
The type of regulation lay the foundation for the basic
element of the State water gquality management program, that
of regulation of point source water and wastewater
activities, with little regard as to:-the location or extent
(in terms of interlocality coordination) of facilities. The
continued emphasis of the State program, then, became the
guarantee that water treatment facilities would meet a set
of standards determined to be adequate to attain desired
water quality goals.

As national concerns shifted, so did the ihitiating
factors underlying water quality maintenance legislation.
In the early 1920's, damage was occurring to the coastal
shellfisheries from oil discharged by ships. Accordingly,
the Federal 0il Pollution Act of 1924 was passed, pro-
hibiting the dumping of oil. The major interest again was
economic, protecting the fisheries, public beaches, and
docks and harbors (from the hazard of oil-generated fire).

Throughout the later part of the 1920's, Michigan
enjoyed a period of prosperity generated by the booming auto-
mobile induétry and the newly—exploited oil industry. Con-

centration of population into the cities continued with
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only 31.8 percent of the State population living in villages/

6 Industrialization and urbanization had caused

farms in 1930.
widespread deterioration in State stream quality. The
effect of water pollution on interests other than those of
navigation and public health were increasingly becoming
evident including thése of fish and wildlife, and conservation.
Nurtured by the atmosphere of prosperity, concern with
stream quality grew. In 1929, the State Legislature passed
Public Act 245, creating the Stream Control Commission. The
Commission was composed of the Director of the Agriculture
Department, the Director of the Conservation Department, the
State Health Commissioner, the State Highway Commissioner,
and the Attorney General. Public membership on the Commission
was not provided. Needless to say, the interests represented
by the five member organizations were limited. The primary
interests considered in the 1929 Act were public health and
fish life as was seen in Section 6: "It shall be unlawful
for any person to discharge...any waste or pollution of any
kind that will tend to destroy fish life or be injurious to
public health.“7
The Act gave the Commission control over the surface
waters of the State. Although it had the power to force
polluting municipalities to take action, it appeared to
function primarily as a problem-identification organization.
Although the 1929 Act would appear to be significant (since

it was the only piece of State legislation that was not

directly prompted by federal legislation), it was hampered
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by its own narrow definition of unlawful pollution dis-
charges, as well as by the Commission's lack of effective
enforcement power. Its significance appears even less when
compared with other state's water quality efforts, since

by 1930, most states had already vested regulatory authority
in one or more state agencies.8 Thus, the Michigan effort
in 1929 could hardly be called significant due both to its
ineffectiveness as well as to the lateness with which it
surfaced.

With the advent of the New Deal social programs follow-
ing the Depression in the early 1930's, considerable interest
was generated in water pollution control. The surges of
wastes producéd by the economic prosperity of the 1920's had
resulted in widespread stream quality degradation. National
employment-generating programs such as the Civilian Conser-
vation Corps and the Works Progress Administration brought
with them positive externalities to water quality. The
first piece of federal legislation dealing extensively with
water quality management was introduced in 1935. The
legislation advocated an extensive program which would be-
come the backbone of the later-passed federal program,
including the deﬁelopment of a comprehensive plan for im-
proving the condition of U.S. waters, as well as a series
of grant-in-aid and loan programs for water improvement
purposes. In 1939, President Roosevelt stressed the
importance of developing a national program for pollution

control composed of four major segments: research; education;
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enforcement; and grants and loans.9

Between 1940 and 1945, the war occupied most of the
country's attention. Michigan's industries, previously
geared for automobile production, expanded heavily into the
production of war materials. The acceleration of industrial-
ization brought with it a drastic decrease in water quality.
Building upon the expanded federal role brought on by the
New Deal and the War, Congress passed the first true
legislative act which dealt with water quality management
in the form of the Water Pollution Control Act of 1948.lo
The federal role was explicitly delineated as being second-
ary to that of the states. Its prime responsibility was
that of bolstering local pollution control programs with
technical services and funds. "Congress' expressed hope
was that through federal assistance and support, the local
programs might be stimulated to handle effectively the

nation's water quality problems".ll

Indeed, throughout
the history of the federal and State water management
programs, the pattern became one of federal stimulus,
State response. In the State of Michigan, perhaps the
primary reason that a State water quality program developed
was to capture the benefits which were offered by federal
support.

The 1948 Act provided for: 1) loan funds to localities
for construction of wastewater treatment works; 2) grants to

state and interstate agencies for research; and 3) limited

federal enforcement powers. In order to receive a loan for
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construction of wastewater treatment works, the locality
needed the approval of the Surgeon General of the United
States as well as the appropriate state pollution control
agency. The enforcement procedure provided in the 1948 Act was
so cumbersome as to prove ineffective. 1In essence, the
Congress had wanted to guarantee to the states the primary
responsibility for enforcement. The Act stated that any
interstate pollution endangering the health or welfare of
persons in a state other than where the pollution originated
was considered a nuisance and subject to abatement. However,
the enforcement procedure required that the state which
housed the polluter must request the investigation as well
as consent to a federal suit against the polluter should
that action be necessary. The procedure was long and
arduous including two sets of formal notices and a public
hearing. Nevertheless, in spite of the Act's shortcomings,
it was the first official recognition of the need for

federal involvement in water quality regulation.

The requiréments contained within the 1948 Act for
"approval by appropriate State water pollution control
agency" necessitated a change in water managemént institutions
in the State of Michigan. Two majdr legislative acts were
enacted at the State level to respond to the federal
initiative. Act 219, P.A. 1949 was passed,12 extending the
State Health Commissioner's role to that of supervision and
certification of sewage treatment plants. Thus, the role

of the State Health Department in approving and licensing
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sewage treatment plants was established. The Commissioner's
power, however, did not extend to industrial or commercial
establishments.

The second legislative actl3 abolished the Stream Con-
trol Commission and replaced it with a Water Resources
Commission (WRC). The membership of the Commission was
expanded to include three citizens appointed by the Governor
in order to add the "public point of view".14 The citizen
members were to represent industrial, municipal, and con-
servation interests. The authority of the Commission was
expanded to include control over surface and subsurface
waters of the State. The interests to be protected by the
WRC were expanded from the 1929 Act. The definition of
pollution was revised:

"Sec. 6. It shall be unlawful for any person to

discharge...any substance which is injurious to the

public health or to the conducting of any industrial
enterprise or other lawful occupation; or whereby

any fish or migratory bird life or any wild animal

or aquatic life may be destroyed or the growth or

propagation thereof be prevented or injuriously -

affected or the value of lawfully taken fish or

game be destroyed or impaired as the consequence

of said pollution."

Thus the water quality interests in the State were expanding
significantly beyond the initial concerns of a health-
related nature.

Prior to 1968, the WRC primarily met its responsibility
of protecting State water resources by determining which
local agencies were unlawfully discharging, and issuing orders

to these units to cease their unlawful activities. In 1967

and 1968, water quality standards were adopted for Michigan
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inter- and intra-State waters respectively. Between 1949
and 1968, then, the WRC viewed each case independently to
determine what standard of waste discharge was unacceptable
in various river segments. The project-by-project nature in
which the enforcement program was undetaken can not be
regarded as the comprehensive State-controlled program which
the federal legislation had intended to stimulate. Indeed,
.State needs and goals in relation for water pollution control
were not outlined until a study was undertaken in 1966 by
the Joint Legislative Committee on Water Resources Planning.15
In addition to the Acts affecting the Health Department

and creating the WRC, Act 222, P.A. 194916

was also passed
in response to the federal legislation. This Act authorized
localities to accept grants and loans from the U.S. govern-
ment for the purpose of prevention and abatement of water
pollution. The federal aid program, however, never got fully
off the ground. No appropriations were made for 1949, and in
the period of 1950 to 1952, only 9.4 million dollars were
appropriated of the authorized 83.4 million dollars. This
perhaps gave the states and localities a taste of the future
as restricted federal appropriations continued to hamper
the success of the pollution control program. In 1953, the
1948 federal Act expired and was extended to June 30, 1956.
In 1956, the 1948 Water Pollution Control Act was replaced
by legislation which provided for a more intensive and well

organized federal pollution abatement program,l7 However,

the Declaration of Policy (Section 1) reaffirmed the principle
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of a secondary federal role. Yet the magnitude and variety
of assistance and the stiffening of federal pollution abate-
ment powers indicated an expanding federal role. The 1956
Act differed from the 1948 legislation in four major areas:
1) it strengthened the research and training aspects of the
federal program; 2) it provided a new plan for grant-in-aids
to assist state and interstate agencies in their pollution
control programs; 3) it replaced the wastewater treatment
works construction loan program with a grant program, pro-
viding for a maximum grant of 30 percent of project cost.
The main thrust of the program was aimed at providing
financial assistance to small municipalities; and 4) a more
complicated enforcement scheme was adopted, including a
conference stége between the discovery of pollution and the
public hearing. The primary purpose of the procedure was

to alert local control authorities to the alleged pollution
and offer them the first chance at corrective action. The
procedure was made slightly more viable by removing the
consent of the polluting state clause and inserting the
consent of the polluting or damaged state.

In response to this federal legislation, the State
Legislature passed Act 13, P.A. 1956, which authorized the
WRC to take all actions necessary to comply with the federal
legislation. Specifically, it appropriated the federal funds
to be received by the State to the WRC.

Section 6(b) (4 of the 1956 federal Act provided that

no (wastewater treatment works construction) grant shall be
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made for any project under this section unless such project
is in conformity with the state water pollution control

plan...".18

Indeed, Section 5 of the federal Act provides
that payments to the state can be stopped if there is a
failure to comply or a major deviation from the state plan.
However, Davies states that "state plans for water pollution
control are more fiction than reality...within many states
political pressures are more‘important than planning in
determining which localities receive priority for the

grants".lg’20

In the State of Michigan, it is hard to
determine what might have constituted such a state plan. As
was mentioned earlier, a study of needs and goals was not
conducted until 1966. As will be articulated below, priority
lists for funding projects were established under a 1966
State Act.Zl These lists established the order in which
treatmeﬁt works projects would be given grant funds in order
to work towards some goal of desired water quality. What
goals guided the construction of these lists? The 1966 Act
stated simply that "the basis for eligibility for and payment
of state grants shall be the same as for federal grants...“22
The basis for eligibility for federal grants, however, was
that the project conformed with the state plan.

The only other semblance of a state plan would be the
water quality standards and use designation areas adopted in
1967 and 1968. However, these standards were constructed

in response to the federal requirement in the 1965 Water

Quality Act, not in an effort to establish a state plan.
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This indicates that funds disbursed through the WRC between
1956 and 1966 were allocated in violation of the federal
requirements. This interpretation, of course, depends on
what constitutes a state plan.

In the 1950's, changes were made in the authority
granted to a majority of state water pollution control agencies.
The direct impetus for these changes came largely from the
"Suggested State Water Pollution Control Act" published by
the U.S. Public Health Service.

In the late 1950's, considerable federal interest arose
in eliminating the federal construction grant program. This
was largely due to the report of the Joint-Federal-State
Action Committee which recommended that the financing of
public waste treatment facilities was a matter of local con-
cern that should be left to the states and localities.23
However, this movement was defeated with the change of
administration in 1961. "Kennedy came into office sharing
the dominant Democratic view that financial assistance for
waste treatment plant construction was an important and
necessary fuhction of the federal government".24

Between 1950 and 1960, the population of the State of
Michigan increased by almost a million and a half persons.
The post-war baby boom was evident not only in growing
population numbers but also in increased urbanization and
industrialization and heightened economic growth. The
relative prosperity that prevailed in the early 1960's and

the increasingly dominant federal role played by the Kennedy/
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Johnson administrations launched a major national water
pollution program outlined by four major federal legislative
acts of the 1960's.

Two 1961 studies, one prepared by the National Conference
on Water Pollution25 and one by the Senate Select Committee
on National Water Resources, highlighted the importance of
an active federal water quality role. These studies helped
to provide the impetus for the enactment of the Federal Water
Pollution Control Act Amendments of 1961.26 This Act made
several changes in the 1956 legislation: 1) it changed the
administrative responsibility from the Surgeon General to
the Secretary of Health, Education, and Welfare; 2) it
intensified research activities; 3) it raised program
grant authorizations; 4) it raised ceilings on and authori-
zations for construction grants; and 5) it ekpanded the
pollution situations subject to abatement to include those
occuring in "navigable or interstate waters in or adjacent
to any state or states". Thus, the federal government was
invading a previously inviolate area of state authority,
that over totally intrastate waters.

| "In the early 1960's, Congress was still
discontented with the pace of pollution control.

It was felt that the states were not doing an

adequate job, and that the Public Health Service,

the federal agency responsible for administering

the Water Pollution Control Act, was unw@lling7or

unable to push them into taking more action."

This discontent was translated into legislative action by the

28

Water Quality Act of 1965. The 1965 Act was the strongest

statement of a more dominant federal role yet. This was
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evidenced by the change in Section 1l(a), Declaration of
Policy. Previously, this section stated clearly that the
federal role would be secondary to that of the states. The
1965 Act, however, eliminated this language completely, and
substituted a statement establishing a national water quality
policy:

"(a) The purpose of this Act is to enhance the

quality and value of our water resources and to

establish a national policy for the prevention,

control, and abatement of water pollution."29

This shift in federal policy was highly significant in
light of what has been presented above. A dominant federal
role in water quality management was not desired and was
greatly resisted by the Congress. The restrictions which
Congress placed on the federal role were entirely self-imposed.
The constitutional power provided to the federal government
was adequate to justify an expanded federal role. Yet
increased federal programs were resisted because of the
prevailing sentiment that water is a local commodity. The
hearings preceding each federal legislative act reiterated
time and time again the lack of desire by Congress to enter
dominantly into water quality regulation. The point is that
the continued reluctance of the states to take control over
their own water quality problems forced the federal govern-
ment to take an increasingly dominant role.

The avenue of change was carved largely by an increasingly
informed and aroused populace. The institutions which had

been created to process change and create order within the

system had failed on the state level to meet current public
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needs. The economic and political pressures which state and
local policy makers are subject to are understandably
enormous. Yet Hines makes the point that "as public awareness
of the sericusness of the pollution problem increases, the
ability of special interest groups to sidetrack reform
efforts decreases markedly".30 In the 1960's, positive
education programs were undertaken to inform the public of
the pollution problem. The relative economic prosperity of
the time allowed the growth of public activism in the water
quality area. The inadequacy of most state programs caused
a great deal of this public energy to be transformed into
pressure on the federal level. It was through the vector

of public pressure at the federal level, as a result of the
inaccessibility or inadequacy of state change agents, that
change did come about.

The 1965 federal legislation made the following major
alterations to the Act which had evolved: 1) it transferred
administrative responsibility to a newly-created Federal
Water Pollution Control Administration within the Department
of Health, Education, and Welfare; 2) it raised the ceiling
on and authorizations for construction grants; 3) it provided
an incentive of an additional 10 percent grant if a project
conformed with a "regional plan"; and 4) it creéted a time-
table for state creation of water quality standards for
interstate waters. If the states failed to establish standards,

the Secretary was authorized to formulate standards himself/

herself.
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Following the enactment of the 1965 federal bill, the
State of Michigan amended the Water Resources Act3l to
broaden the definition of unlawful pollution again reflecting
the changing interests of the State:

"Sec. 6 (a) It shall be unlawful for any person

directly or indirectly to discharge into the water

of the state any substance which is or may become

injurious to the public health, safety or welfare;

or which is or may become injurious to domestic,

commercial, industrial, agricultural, recreational

or other uses which are being or may be made of

such waters; or which is or may become injurious

to the value or utility of riparian lands; or which

is or may become injurious to livestock, wild

animals, birds, fish, aquatic life or plants or the

growth or propagation thereof be prevented or

injuriously affected; or whereby the value of fish

and game is or may be destroyed or impaired."

This change is significant when the narrowly defined interests
of the first legislation, i.e., navigation and public health,
are remembered.

In 1966, the State adopted two pieces of legislation
which constituted the first State actions to provide incen-
tives to local agencies to construct pollution abatement
projects. This action was largely taken in response to the
federal construction grant programs which had evolved. Act
329, p.A. 196632 provided State grants for sewage treatment
facilities. The program provided that no project would
receive a total federal and State grant of more than 30
percent of project cost. The Act allowed a higher percentage
if federal legislation would authorize it. This built-in
modifiability was undoubtedly constructed to take advantage

of the increased grant percentages provided in the 1966

federal legislation which was passed several months later.
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Indeed, it it possible that the primary motive behind Act
329 was to capture the additional federal funds which became
available if the State had such grant programs.

The second piece of State legislation to be enacted in

1966 was Act 222, P.A. 1966.°°

This Act provided the
incentive of exemption of water pollution control facilities
from certain taxes. The law provided for certification by
the WRC of facilities which would qualify as bona fide
water pollution control facilities.

The 1966 Clean Water Restoration Act built upon the
1965 legislation and was further evidence of the increasing
federal role. The major provisions of the bill had the effect
of: 1) increasing construction grant authorizations while
removing the grant ceiling limit; 2) providing incentives
to the states to adopt water quality standards34 as well as
programs to provide matching state grants. The legislation
allowed a maximum federal grant of 55 percent of project
cost if the state agreed to pay at least a 25 percent
matching grant and if water quality standards had been
established "for the waters into which the project discharges,
in accordance with (the 1965 standard-setting requirements)
in the case of interstate waters, and under state law in the

35; 3) providing for federal

case of intrastate waters"
reimbursement for construction prbjects begun at a time

when federal funds were not sufficient. This paved the way
for state prefinancing of the federal grant share which was

used extensively in the Michigan construction grant program;
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and 4) raisihg research and program grant authorizations.

In 1965, the Michigan State Legislature created a Joint
Committee on Water Resources Planning to study water-related
problems of the State. The Committee published its report
of needs for water pollution control works in December, 1966.

- The Committee's report was significant in that it was the
first effort at delineation of needs to be undertaken by
the State. Further, in its considerations, the Committee
assumed that secondary biological treatment would be sufficient

36 Tkis

to handle the State's water quality problems.
assumption was highly significant in that the true policy

of the State became that of upgrading treatment plants to

the equivalent of secondary treatment without regard to
alternate methods of treatment (which could conceivably

better resolve the problems).

As seen above, the federal program which had evolved up
to 1967 required state adoption of interstate water quality
standards by June 30, 1967, and encouraged state grant
programs and the adoption of intrastate water gquality
standards. Not surprisingly, the State of Michigan passed
Act 329, P.A. 1966 to capture the additional federal funds.

In response to the Section 10 amendment to the Federal

Water Pollution Control Act threatening federal action

if the states did not adopt interstate water quality standards,
the State adopted such standards.37 The WRC formally adopted
the standards on June 28, 1967, only two days before the

June 30 federal deadline. The guidelines for such standards

set by the federal legislation were few, but they did require



54

that states take into consideration the use and value of the
waterways for public water supplies, propagation of fish
and wildlife, recreational purposes, and agricultural and

industrial uses.38

Not surprisingly, the State considered
the water uses of water supplies, fish and wildlife,
recreation, agriculture, and commercial.

Similar standards were adopted for intrastate waters
on January 4, 1968. It should be reiterated that this
action allowed the full capture of 55 percent federal grant
funds as provided under the 1966 legislation.

The image which emerges from the preceding chronology
is that of a State government which was strongly reluctant
to take over the responsibilities of an active state water
pollution control program. The federal government, con-
sistently hesitant to take a dominant role in water quality
management, appears to have been forced into such a role as
a result of the public pressures generated by the impotence
of state control programs. Actions which were undertaken
by the State government were initiated only in response to
federal stimuli. An exceptional lack of initiative was
expressed by the State policy makers throughout enacted
programs. A persistent theme which state officials
reiterated time and time again in hearings conducted on the
federal legislation was "give us money and technical assistance
but leave us otherwise alone". Up until 1965, the federal
government was willing and desired to function in a subdued

role.
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It was into this environment that the 1968 Michigan
Clean Water Bond Issue was born. The actions of the past

precondition the behavior of the future. There is every

reason to believe that the historic role of the State helped

to mold the implementation of the Bond Issue. It seems
fairly clear from Part I of this report that the same
characteristics>of low initiative and resistance to change
were evident in the implementation stage. Institutions of
political power within the State guided the Bond Issue's
implementation. If the characteristics expressed above
were seen in the patterns of fund allocation, it was due
to factors within and between these institutions. The
character of an institution is molded by the behavior of
individuals within the institution, as well as by that of
the organization as a distinct entity itself. Accordingly,
the following chapter attempts to describe personal and
organizational behavior characteristics as they relate

to innovation and change.



CHAPTER FOUR -- PSYCHOSOCIOLOGIC BASES
"...all experience hath shewn that mankind are
more disposed to suffer while evils are suffer-

able, than to right themselves by abolishing
the forms to which they are accustomed"

-U.S. Declaration of Independence

Innovation is sought and utilized by an organism
(defined as an individual or an organization) in an effort
to enable it to better cope with the surrounding environment.
The adoption of an innovation may enable a company to attain
competitive superiority in terms of production costs or
product desirability. It may also enable a person or
organization to more effectively attain a goal or resolve
a perceived problem or discrepancy in the surrounding environ-
ment. For example, the attainment of water quality goals
may only be possible if innovative wastewater treatment
methods are adopted.

However, innovation implies novelty, and novelty
implies risk:

"The vast majority of biological mutations are said

to be harmful. When as in human affairs, enormous

numbers of random possibilities are eliminated by

rational choice, the chances of harm rather than

good resulting are reduced, not eliminated. The

harm consists in both cases in making the

individual or organization less fit to survive in

its environment than was its predecessor. Very

often, the environment of the person or organ-

ization is itself changing, so that even to main-

tain the same degree of fitness for survival, people

and institutions may have to change their ways.

So the risks attendant upon change may have to be

weighed against other risks arising from maintaining

the same state of affairs". |
Thus, innovation is adopted to enable the organism to more

ably survive an existing environment or to cope with a
Yy g p
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changing environment.

DeFleur et iiz identified four major factors in the
surrounding environment that stimulate change: 1) The
Physical Environment - for example, the diminishing resource
quality of Michigan streams caused a problem state which
necessitated changes in the long term practice of waste
disposal by dispersion through discharge into receiving
waters of partially treated wastes; 2) Population Growth -
for example, the crowded conditions of cities has caused a
behavior modification of reduced stimulus response in order
to cope with sensory overstimulation; 3) Ideology - for
example, the increased number of federal water pollution
control programs in the 1960's was the result of the
increased acceptance of the idea that a dominant federal
role was consistent with the goals of the people; and
4) Leadership - for example, ﬁhe change in waste treatment.
policy effected in the Muskegon County Case (Chapter Seven)
was largelyvdue to the influence of a single.individual.

Changes in the external or internal environments, then,
become the stimuli which create problem states. If the
change in the environment is exactly in the direction of an
organism's desired goal state, little or no behavior re-
adjustment is necessary to maintain an equilibrium state
with the environment. Most changes, however, affect the
path of goal attainment and thus necessitate shifts in
behavior direction. Indeed, even if the environmental

change is favorable to an organism, it may need to alter
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its behavior in order to fully capture the available benefits
of the change.

Most environmental shifts, then, cause a further dis-
placement (or a displacement in a different direction)
between the present system state and the desired future
state. Thus, tension (the difference between the present
state of the system and its goal for the future) results.
Bulkley3 states that "tension is the driving force in all
complex adaptive systems". In the problem-solving model of
an organism reproduced in Figure 8,4 tension or discrepancy,
triggered by an environmental stimulus, forms the driving
force behind the model.

When presented with a problem state, the model illustrates
that an organism goes through a long series of steps in
order to approach its resolution. This procedure requires
the expenditure of energy and time. As the number of
problem states requiring mastery increases, the channelization
of behavior is necessary in order to continue operation:

"(An organism) cannot be continuously expending his

energies and undergoing crises in making decisions.

Judgements once made must serve as guiding precedents.

A large part of his behavior of necessity becomes

quasi-automatic involving little deliberation or

judgement" >
Thus, an organism tends to develop attitudes which enable
him to cope with repeatedly-encountered stimuli:

"As man in his finite world is repeatedly forced to

cope with the same object, the repeatedly evoked

cognitions, feelings, and response dispositions

become organized into a united and enduring system

-- for man is an organizing and conserving animal.

This entire 'package' of particular beliefs,
feelings, and response tendencies is henceforth
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always there, on the ready, whenever the

individual is confronted by the appropriate

object".6

Attitudes become conditioned responses which become
habits. Habitual kehovior offers social stability as well as
energy conservation in that predictability and consistency
become possible. Stern suggests that "an organism's
personality becomes relatively at ease when it has attained
an element of equilibrium with the objects and pérsons with
whom he comes in contact". 1Indeed, he goes on to state
that "personélity becomes bound up with environment by
sentiments of intimacy. ...There is an emotional and
aesthetic feeling of happiness derived from identification
with the customary forms when these forms provide a minimum
of gratification of human wants".7

An innovation shatters the equilibrium which an
individual has attained. It requires behavior recondition-
ing and personality reorganization to meet the.needs of the
new situation. New demands are placed on the organism; new
.decisions are required. The complexity of life increases as
the change creates a need for nonpatterned behavior. Thus,
a curious situation has developed in which the evolution of
decision and behavior patterning was necessary in order to
cope with increased environmental stimuli, while the
innovations necessary to resolve the increased environmental
tension became threatening to the stability which had evolved.

The perpetﬁation of existent society is dependent upon

the transmittal of values and behavior patterns from one
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generation to the next. The socialization process, thus,
more deeply entrenches past programming, making the threat
value of innovation even more intense:

"It seems that society conspires to prevent and

retard social change, especially in the realm of

attitudes and ideas. This conspiracy is the

natural result of our socialized form of living.

Parents teach their children, by example as well

as by instruction, the customs, habits, and

attitudes which they themselves possess. As the

child progresses in school, he learns the morals,

the skills, and the folkways of his society from

teachers who likewise transmit the common or

typical norm of behavior. As an adult he may be

freed from the restrictions of formal instruction

only to find himself the victim of strong motivation

to conform to the behavior of his social colleagues.

This is the process of transmission of culture

which gives historical unity and stability to our

society".

Education, then, is the medium through which habit and
behavior patterns are transferred. Stern states that
"education in the United States appears to do little to
facilitate or promote receptivity to technological innovation
and is rather occupied with the organization and perpetuation
of past experience and tradition“.9 Thus, an inherent
psychological resistance to change has developed to foster
social stability and energy conservation. This pattern of
resistance is effectively transmitted over time by social-
ization and education processes.

As the individual progresses further away from his ties
with parents and teachers, the influence of group behavior
plays a larger role in his own behavior patterns. Individuals

aggregate into groups largely for the attainment of common

goals, joint attainment of separate goals, or for the social
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interaction itself.lo

Group norms and goals develop in much
the same way as individual values and attitudes (as described
above). Roles are maintained and reinforced within the
group and cive it a sense of order and predictability.
Innovations are disruptive in that they affect members of the
group which influence the behavior of all of whom they come
in contact. "There is in consequence group resentment
against innovators because they disturb established regulat-
ions, upset roﬁtines, and cause temporary confusion“.ll
Social pressure; in the form of criticism, ridicule, economic
discrimination, social ostracism, and violence is placed
upon the innovator to suppress his socially-deviant behavior.
In order to avoid such pressures, most persons refrain
from supporting changes which might threaten or alter group
norms, attitudes, or behavior. A prime factor in determining
the power of coercion which\a group maintains lies in its
size and in its degree of dispersion. Thus, a large group
will often be less cohesive and will enable innovators to
find support in its community. As group size decreases,
however, peer pressure and other forms of group influence
are more direct, thus restraining the conception of change.
The adoption of an innovation is largely a function of
the two variables of demand and resistance.12 Group
pressures which limit the conception of change not only
provide resistance to innovation, but also effectively dis-
rupt the process by limiting social demand.i Thus, an
innovation might meet with restricted success due to ignorance

or to erroneous information about its nature. For example,
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the tomato was thought to be poisonous for a considerable
period of time. Erroﬁeous ideas may be perpetuated through
group prejudices for which adoption pressures are usually
highly intense. Thus, group inertia is a potent force
which is extremely difficult to counteract.

Bureaucracy is the system of organization, administration,
discipline, and control which arose to replace the feudal
system.13 The structure which prevailed combines the
hierarchical role relationships of the feudal system with
the goal and reward systems of group behavior. It is no
wonder, then, that bureaucracy exhibits many of the same
attributes of resistance to change and desire for predict-
ability that were seen in individual and group behavior.

The problem lies in the fact that bureaucratic institutions
have been generated to guide the system in its goal formulation
and attainment~seeking activities. If change in social

action is required in order to cope with an environment that

is changing more rapidly over time,14 as Chapter One seems

to indicate, then an inherent resistance to innovation in
social institutions is counterproductive and will cause an
increasing level of tension within the system. Indeed, the
Manager of the Detroit Metropolitan Water Department's 1968
statement that "the average man changes before the institutions
that govern him change"15 indicates that not only does govern-
ment not promote the innovation necessary to resolve society's
problems, but it exhibits an acceptance time lag greater than

that of the individual.
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The factors which cause this bureaucratic resistance to
change are connected largely with bureaucracy's internal
structure, rules, and roles, as well as with its external
relationships, constructed for mutually-rewarding purposes.
Large bureaucratic organizations exhibit to some degree a
stereotype described by Max Weber as a monocratic organi-
zation.16 The stereotype describes the organization as
a great hierarchy of superior-subordinate relations in which
the individual at the top is omnipotent, giving the orders
which initiate all activity. Orders are passed downward
through successive chains of command. Roles are narrowly
defined in terms of duties or jurisdiction and minimize
overlap, thus increasing predictability and accountability.
Responsibility increases vertically.

In practice, the bureaucratic agency-framework consists
of two primary units: the politically-appointed leadership
and the career bureaucrats and experts. The latter group
works as an ensconsed group of specialists while the
former attempts to maintain agency status and influence,
while coordinating agency direction with that of the chief
executive officer. Thus, two relatively distinct groups of
individuals are juxtaposed within a bureaucratic agency.

The political leadership of the agency represents the
accountable parties for agency action. They comprise the
uppermost echelons of agency personnel. In order to be
efficient and to insure desired direction, appointed

personnel must be able to mobilize support from the career
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personnel in their agency. If they fail at this, then
their mission will fail. At the same time, while they want
to maximize vertical intra-agency communication, they also
want to minimize lower echelon, horizontal communication
flows. This is done largely through narrow role definition.
In this wéy, political bureaucrats are able to maintain
control over the agency while presenting:a united and
"desired" picture to extra-agency parties. This in effect
guarantees their own survival.

In the stereotype, since the top leadership comprise
the only true source of legitimacy, conflict cannot be
legitimate.

"The inability to legitimize conflict depresses

creativity. Conflict generates problems and

uncertainties and diffuses ideas. Conflict

implies pluralism and forces coping and search

for solutions, whereas concentrated authority

can simply ignore obstacles and objections.

Conflict, therefore, encourages innovations.

Other things being equal, the less bureaucratized

(monocratic) the organization, the more co&?lict

and uncertainity and the more innovation".

Thus, Thompson points to the factor of conflict as being a
driving force behind innovation. This is related to the
idea that conflict not only drives the policy process, but
underlies the degree of effectiveness and efficiency which
it represents.

The desire for control, predictability, and conservation
of resources has led to an increased programming of more
and more activities within the organization. Thompson

states that "if a person?’s activities are even partially

unprogrammed, he is partially out of organization control
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and under self—control".18

Thus, role programming leads

to a minimization of conflict and a maximization of control.
Activity programming not only yields predictability but it
allows for a conservation of resources as well. Thus,
agencies attempt to classify actions into what Simon19 calls
programmed decisions. These are routine, repetitive decisions
with a high degree of predictability of outcome. Non-
programmed decisions constitute the other end of the
spectrum, being unique, heuristic, and low certainty
situations. Because of their fear of such situations as

well as the inherent political volatility of non-programmed
decisions, agencies often shirk the responsibility of dealing
with these types of problems and will attempt their resolution
by allowing them to filter through existing mechanisms to
handle programmed decisions. In this manner, major policy
decisions are put off or submerged. If a site-specific
water quality problem exists, it is much easier to auto-
matically approve a conventional activated sludge wastewater
treatment facility, than to deal with the uncertainty that
results from the adoption of an innovative, alternate form

of treatment, even if the alternate treatment method is more
effective or less costly in the long run.

The monocratic stereotype yields centralized control
over agency resources. It controls through extrinsic rewards
such as money, power, and status. Intrinsic rewards (such
as "joy in work") would admit interests other than those of
the organization, and thus some control would be lost over

agency members. Reliance upon such extrinsic rewards forces
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the organization to make its hierarchical positions rewards
for compliance. Thus, the potential for advancement in terms
of status, money or power becomes the primary incentive for
individual compliance.

The hierarchical advancement scheme and the top-down
chains of authority encourage the perpetuation of the same
management practices and norms. The specialist is brought
onboard in a low level position to perform a specific job
which presumably requires his pre-entry training skills.

Yet to ‘"suceed", he finds that he must give up work for
which he is trained, and enter management -- work for which he
has no traininq.20 Thus, as an individual rises in the
bureaucratic hierachy, his technological training becomes
outdated and obsolete, his dependence on the organization
becomes greater. Innovative technology presents not only
uncertainty, but also a personal threat to the manager who

is unfamiliar with the current processes. Since policy flows
from top down, it is understandable why innovative waste-
water treatment processes are resisted. In essence, they
constitute a threat to the survival of the people at the top.

The goal of bureéucracy increasingly becomes one of
survival. The reward systems become geared to this function.
Thus, the normal feedback processes which would insure
direction toward, for example, a water quality goal, become
perverted towards the redefined goal. "One of the most
widespread mechanisms of changing behavior involves the threat

21

of punishment, or frustration". Yet if an agency is
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achieving its survival goal at the expense of its legislative
goal, it is succeeding. Frustration from a nonrealization of
mandated goals does not result, thus corrective feedback
is not placed upon the agency's behavior. AaAs the bureaucracy
ages, idea stagnation increases; emergence of survival as
a primary goal activity intensifies. Thus a lag between
social needs and agency action results. The time lag
~ between proven working model and adoptive maturity has
indeed been considerable. Ogburn estimated that the time
lag for important technological inventions has averaged
some thirty-five to fifty years.22 The impact of this lag
on the attainment of social goals in light of a rapidly
changing environment is highly significant. If innovations
necessary to achieve goals are delayed by resistance,
social problems will worsen, goal attainment, i.e., "the
light at the end of the tunnel", will be pushed further
and further off.

A National Academy of Sciences report23 identifies
ﬁwo primary approéches used by regulatory agencies in
restricting change. The first approach places on the
innovator the burden of proof that the new technology will
be harmless. This is of course necessary and desifable.
However, a problem arises in that the approach creates a pre-
sumption in fajor of the status quo. There is no adequate
degree of testing which will provide 100 percent assurance

that an innovation is completely safe. "There may well be
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a bureaucratic tendency...to demand ever greater numbers
of tests and demonstrations of safety. After all, the
agency will never be faulted for suppressing a technology
which might be beneficial, but it will be blasted if it
ever permits a dangerous innovation to get by.“z4 The
alternative approachis seen in an agency charged with the
promotion of a specific technology, while at the same
time maintaining responsibilities for assuring that the
technology is free from adverse externalities.25 This
amounts to a built-in conflict of interest, and clouds the
agency's ability for technology assessment.

The second major factor which yields an inherent
bureaucratic resistance to change lies in the external
relationships which are constructed with interest groups:

"A first and fundamental source of power for

administrative agencies in American society is

their ability to attract outside support...The

lack of such support severely circumscribes the

ability of an agency to achieve its goals, and

may eysn threaten its survival as an organiza-
tion", 26

Agencies and interest groups bind together through mutually-
rewarding relationships. They cultivate these relationships
'by exchanging support for the objectives of each other.

Ties are necessary to insure long-term survival of the
organization. Therefore, agencies ally with those groups
that they regulate or serve. Although an alternate source
of power could perhaps be obtained via creating a generally
favorable attitude towards the agency in the public at large,

the predictability of support from such a source is low,
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thus forcing agencies to seek’power from more homogeneous
and predictable constituency groups.

The groups from which a bureaucratic agency can
receive the most support are those with the most power.
Power is derived from a group's resource base in terms of
money, expertise, and influence. Money, a resource which
can buy expertise and influence, comes from productivity
(in a material or a nonmaterial sense). High levels of
productivity accrue to those groups whose outputs are
currently in highest demand. The status quo situation is
the condition that is demanded by the most powerful groups.

Thus, powerful groups have a vested interest in a state of

non-change. Since bureaucracy allies with these groups,
it also adopts the goals of status quo maintenance. Thus,
"a particularly potent obstacle to change is the opposition
to innovation by strong, organized groups that stand to
lose by the change“.27
From the preceding discussion of psychological, social
and organizational behavior, it appeérs that there is
little to stimulate the adoption of innovation. Indeed,
there appears to be an inherent desire for maintenance of
the status quo, and for the resistance of actions which
involve uncertainty and nonprogrammed decisiohwmaking.
The prime factor which encourages inhovafion in the
industrial sector, that of economic advantage, is not
prevalent in the governmental bureaucracy. The result is

the continuance of governing institutions whose actions lag

behind the interests of society. Since an agency is rarely



71

"put out of business" as a result of being behind the times,
these patterns prevail, making the resolution of social
problems artificially more difficult.

The interplay between institutions generates policy.
Institutions are molded by past roles and performance, and
by individual and group behavior. Subject to the conditions
described in this chapter and those-of the preceding one, a
set of State institutions has developed which generate
State water quality management policy. Accordingly, Chapter

Five outlines these groups.



CHAPTER FIVE -- INSTITUTIONAL BASES

"I think that some have been quite correct in

saying that water pollution is one part water

and one part politics"

-Stewart Udall

An institution is defined as a significant and per-
sistent element in the life of a culture that centers on a
fundamental human need and occupies an enduring social
position.l Institutions are in effect ritualized habit
patterns which have meaning beyond that of a personality
or an organizational structure. They have been created to
maintain social order, generating predictability, thus
conserving social energy. However, since one goal of an
institution is to maintain order, there is a latent pre-
disposition to the order of status quo, and thus an inherent
resistance to change.

The political process is the social institution which
has arisen to mitigate the conflicting and competing
demands which groups place upon scarce resources. The
political arena acts to allocate limited resources to
present and future users.

The 1968 Michigan Clean Water Bond Issue represented
a resource of considerable magnitude. The Bond Issue
| was proposed to aid the State in reaching its 1980 pollution
control goals. For reasons developed in the first chapter
of this report, innovative allocations of the limited Bond
Issue funds were critieal to the attainment of its water
quality goals. Yet Chapter Two illustrated that little

innovation was funded. To explain this, historical,

72
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psychological, sociological, and organizational factors
which resist change were cited. However, the implementation
of the Bond Issue took place within an environment that

was also defined by the agencies and groups from whose
interaction allocation decisions were made. This chapter
attempts to describe these political actors, and how they
related to innovative implementation.

It should be noted that the analysis which follows
reflects the institutional arrangement which guided the
implementation of the Bond Issue from its conception in 1968,
to the beginning of 1973. By Executive Order in January of
1973, Michigan Governor William Milliken reorganized environ-
mental functions within the State Department of Natural
Resources.2 In addition, the Federal Water Pollution Control
Act Amendments of 1972 were enacted in late 1972, and took
effect in early 1973. These two actions will have signifi-
cant effect upon water quality management in Michigan, and
will be discussed briefly in the closing chapter of this
report. The structure which is described below is however
the arrangement which guided implementation, and thus can
serve to explain the results of the Bond Issue.

It is the intent of this report to keep the descriptive
material in this chapter as factual as possible, and to
document impressions and opinions as carefully as possible.
However, to develop a water quality management model which is
realistic, it was necessary to interview persons both in and
affected by the system. Thus, part of the material which follows

is based on impressions generated from a composite of two years
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exposure to diverse elements of the water quality management
system.

The regulatory and managerial capabilities of the State
government in water quality restoration and maintenance are
‘contained primarily within two agencies, the Water Resources
Commission (WRC) and the Department of Public Health (DPH).
Since its evolution from the Stream Control Commission in
1949, the WRC has been held strictly and directly responsible
for State water quality. Thus, views about the WRC range
from both ends of the approval-disapproval spectrum. Persons
within the administrative structure expressed a dominant
belief that the WRC is doing an excellent job. On the other
side, a number of individuals felt that the agency has failed
in its overall mission. Dworsky suggested that:

"Certainly, the Water Resources Commission does

not have illicit ties to the groups it attempts

to regulate, but there has been evidence of_what

Sax has called the 'insiders' perspective'-3

Even if this can not be documented, it is still

clear that the heavy users of water feel that the

Commission has done a good job; conservationists

disagree".

The WRC consists of seven persons, including the
Director of the Departments of Natural Resources, Public
Health, State Highways, and Agriculture. The other three
members are appointed by the Governor and represent municipal,
industrial, and conservation interests. It is interesting
that all of these groups, with the exception perhaps of
the Department of Natural Resources, represent the principal

single~purpose exploiters of the State's water resources.

Agriculture, municipalities, highways, and industry are the .



75

prime contributors to the water pollution problem. The DPH
is primarily interested in guarding against a water-borne
health hazard. The conservation representative is drawn
from the Michigan: United Conservation Clubs, whose member-
ship is composed of a large number of sportspeople, con-
cerned chiefly with fish and game production.

One reaction to the membership in the WRC maintains
that since these interests are the primary users of the
water system, that it is proper and efficient to have them
setting policy for the system. Indeed, members of the
Commission appear dedicated and conscientious in pursuing
objective policy-making. However, it is likely that their
viewpoints are biased by their long-time immersion in their
specific single-purpose interests. Dworksy's comments on
Sax's insider perspective phenomenon point this out. In
addition, other current uses of the waterways exist; are
they represented adequately? Are uses and users of the
future represented? What is needed in a state where water
is such a vital and diverse resource is a broad policy-
making view. Can representatives with sihgle—purpose back-
grounds present such a view?

To answer these questions, one can only point to con-
clusions reached in a 1970 front page article in the New

York Times:

"Most of the State Boards primarily responsible
for cleaning up the Nation's air and water are
markedly weighted with representatives of the
principal sources of pollution.

"Membership of air and water pollution boards
in 35 states is dotted with industrial, agricultural,
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municipal and county representatives whose own
organizations or spheres of activity are in many
cases in the forefront of pollution.

"The possibility that board members'
personal connections could prejudice objective
handling of pollution problems is deplored by
Federal officals. They say privately that the
composition of such boards is perhaps a major
reason why abatement has not progressed faster.

"Although there is no precise way to measure
the impact of such boards on pollution problems
because conditions vary so widely from state to
state, there is abundant circumstantial evidence
that they do not expedite pollution abatement.

"Federal Water Quality Administration
Commissioner David Dominick stated that ‘'where a
statutory board has responsibility as part of
state government to establish standards for
pollution abatement, the public is ill-served
to have representatives of private vested
interests passing judgement on such regulations.
I think there's enough expertise in the public
sector where no conflicts of interest would occur.
The whole board should represent the public'".5

The Times article corroborates the idea of an insider

perspective. For evidence to support its allegations, the
Times points to the fact that the nation has made little
headway in its battle against water pollution.6 Pollution
board membership is not the sole causal factor contributing
to the lack of control progress, but it certainly has been
one element of the problem.

The WRC meets for two days each month in various locations
around the State. With such a small amount of time in which
to conduct its business, the Commission exhibits two dominant
characteristics. First, because of the time constraint,
the WRC is heavily dependent on its staff, the Bureau of
Water Management (BWM). This reliance destroys one of the
positive values provided by the two part board - staff

organizational structure, that of separate vantage points.
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A commission can provide a broad policy outlook that a staff
bureaucracy often lacks. A staff organization can aggregate
the expertise and talent that are required to effectively
implement the commission's policies, as well as providing one
source of input into commission deliberations. The merger
of these groups can limit the efficiency of policy output.
A part-time commission composed of laypersons requires a
supportive technical staff. A staff which functions as a
management agency develops agency viewpoints as a function of
its bureaucratic nature. Therefore, the merger of a supportive
staff with a managerial agency contains a danger of limiting
information input to the'decision—making commission. In
Michigan, evidence of limited information flows due to staff
activity is prevalent and will be discussed below.

The second factor which the limited Commission "~ meeting
time raises is that of non-Commission ties; For 18 to 20
working days of each month, the Commissioners go back to
being members of their constituency groups. Four out of
seven Commissioners return to upper-level positions in other
State bureaucracies. This situation forces these members
to be responsive to the groups for whom they are employed.
A difficult position would result if one of these Commissioners
supports a WRC decision contrary to his/her employing agency's
wishes. This is especially significant since in all cases
second- or third-level agency bureaucrats have been sent to
the WRC to represent the Directors of the State agencies.
This fact means that when these representatives return to

their agencies, they are responsible to agency higher—ups.7
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The effect of overlapping representation has been to promote
a forum for mixing existing agency viewpoints, rather than
providing an independent focus for a fresh water management
outlook. Competitive pressures generated from conflicting
agency and group positions have been mitigated, reducing
the efficiency of an adversary political process. Thus,
substantial inertia results, yielding a considerable pre-
disposition to status gquo maintenance.

The WRC and the BWM are housed within the State Depart-
ment of Natural Resources (DNR). The Executive Secretary
of the WRC is also a Deputy Director of the DNR. In fact,
however, the WRC has acted relatively autonomously. Prior
to the 1973 Reorganization, the BWM was composed primarily of
three divisions: 1) Water Quality Control -- administers
the water pollution control program; 2) Water Development
Services -- performé water resources planning functions;
3) Hydrological Survey -- advises and supervises localities,
industries, and individuals on water and related land problems.
Organizational charts of the DNR before and after reorganization
are contained within Appendix IV. |

The water quality management strategy which is pursued
by the WRC and the BWM centers around the Use Designation
Areas and Inter- and Intra-State Stream Standérds qdopted in
the late 1960's (see Chapter Three). The standards were
established largely in response to federal requirements and
incentives, and not directly as a means of pursuing a water quality

goal. Several sourced stated that the use designation
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areas were set relatively arbitrarily. Indeed, there is
some evidence that changes in the use designations and
standards were used to force compliance with State wishes.
For example, the designation of Ford Lake as a total body
contact recreation area in the Huron River Interceptor
Case (Chapter Six) can be seen as an effort to force the
closure of the Ypsilanti and Ann Arbor wastewater treatment
facilities. 1In the Owosso Case (Chapter Eight-A), the
adoption of a previously unset ammonia limit mitigated against
the use of a proposed tertiary treatment facility. Increment-
ally-changing standards make it difficult to effectively
plan for the future. Miller and Starr suggest that incremental
decision-making can lead to a suboptimization of system
objectives.8 Certainly this type of arbitrary standard-
setting counteracts any potential for the use of innovative
techniques, since risk is involved. Thus, rather than
pursuing an innovative project, a locality would much rather
utilize conventional treatment known to be acceptable to
State agencies, and which is less costly in the short-run
(until the standards are incremently upgraded in the future).
The use designation areas concept must also be regarded
carefully since it is based on the idea of acceptable use.
It is indeed difficult from a technical point of view to
judge what uses.are acceptable in a particular geographic
area. The designation process is certainly based on political
and economic considerations. Since acceptable use is defined
in the political arena, effective lines of communication

must be constructed to insure that all potential users are
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heard. It is difficult of course to determine who speaks
for the music of a wilderness waterfall or the revitalizing
feeling of self-actualization in an unborn backpacker.
Resource value has been defined in terms of current use,
and accordingly must take into account all pefceived uses
in an effort to predict future uses. Information flows
should be promoted rather than restricted.

There is evidence that communication has been restricted
between the WRC and the public. For example, a letter from
the Executive Secretary of the WRC to the Office of Public
Affairs, U.S. Environmental Protection Agency, advocated
restriction of public participation. A copy of this letter
is reprinted in Appendix V. It has been stated previously
in this report that comprehensive information is a pre-
requisite to effective planning. The limitation of information
input into the decision-making process serves to maintain
status quo resource use and value,

The use of standards and acceptable uses as the basis
of a water management strategy creates a problem-oriented
management system. Thus when a stream or lake segment is
violating water quality standards, a problem exists. A
lengthy enforcement procedure is available to force a locality
or an industry to clean up its effluent. While court action
can be sought, "voluntary compliance" is achieved in upwards
of ninety percent of the cases. Thus the enforcement norm
is one of negotiation rather than litigation.

Administrative action in place of court activity is of

course more efficient in terms of the expenditure of system
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resources. However, it is not certain that negotiation
between the administrative agency and the vielator is more
effective in terms of social goals. Thus, for example,
the U.S. Food and Drug Administration and the chemical
industry negotiated the cyclamate gquestion for some nineteen
years after adverse biological effects were discovered which
wefe caused by the chemical.9 Similarly, in a case documented
by the University of Michigan Environmental Law Society, the
WRC and the BWM failed to correct a pollution problem caused
by a Fowlerville plating company over a period of approximately
twenty years. A short summary of the chronology of the case
is reprinted in Appendix VI. The enforcement chronology was
summarized from material contained in the WRC's files current
to June 1972, 1In a 1972 Livingston County case demonstrating
further WRC enforcement laxity, a Circuit Court_Judge imposed
higher standards on a sewage treatment facility than those
set by the WRC:

"I took a position that the standards set by the

Water Resources Commission would still constitute

a polluting effluent," (Circuit Court Judge)

Mahinske said. "For that reason I had to move away

from those standards".l0

Enforcement procedures based on compromise allowed the
continuation of a serious problem in the plating company
case. Although the WRC claims that it will not hesitate to
seek court action, the threat seems to have little impact on
a locality to force treatment plant expansions. Court action
has turned into a non-threat for two reasons: 1) the WRC

hesitates to use this tool; and 2) the economic burden on

a community is often of such magnitude that a court couldn't
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force the construction of further treatment capability.

The threat of court action bordered on the absurd in the
Owosso case whereby the City threatened that it might as well
shut down its treatment plant altogether since it had spent
several hundred thousand dollars in engineering studies and
had requested the go-ahead with construction of a tertiary
treatment facility. A court would find it difficult to cite
the City for lack of action!

The Owosso case brings another point into focus, that
of a dichotomy between enforcement and grant allocation
management functions. A locality can be ordered to provide
upgraded treatment facilities, yet be turned down in a request
for financial help. The gourts find it difficult to enforce
WRC orders when they constitute a hardship to the local
community. Thus, the success of the management program has
hinged upon the availability of grant funds.

The fragmentation between fiscal and enforcement
responsibilities becomes more critical in the case of
regionalized plans. The federal legislation promised an
additional ten percent grant if a project was in accordance
with a "regional plan". The State of Michigan has attempted
to capture this incentive by promoting "regionalization"
where geographically possible:

"The Commission (WRC) encourages and the

federal government requires that the efficiency and

economics of regional systems be considered", said

WRC's executive secretary, Ralph W. Purdy.

"If studiesshow such systems are more economical,
the commission and the federal government insist

that state_and federal grants go only to regional
projects" .11l
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The WRC cannot order a locality to connect into a larger
system, but it does wield the club of money. In the Owosso,
Traverse Bay, and Huron Valley experiences, the WRC defined
"regional plan" as one which follows the model of a centralized
treatment facility connected to outlying areas via inter-
ceptor sewer lines. In the Traverse Bay caSe, for example,
the consulting engineering firm designed its plans under the
impression that only an interceptor-type of system would be
funded by the State.12

Although a regionalized plan could conceivably be,
for example, one in which small, satellite treatment
facilities are used, the WRC appears to have attached itself
to the interceptor-centralized plant method of regionalization.
The explanation for this could lie in the graphically-obvious
regionalization which interceptors provide, or in the fact
that centralized plants are easier to monitor and manage.
In any cace, the fiscal/enforcement administrative dichotomy
becomes more critical in these cases because of the tremendous
complexity of the regional schemes. A primary problem found
in all of the cases lay in the unification of the diverse
units of government represented in the projects:

"WRC has encountered resistance to the regional
concept in some communities.
"In Lansing, for example, city policy for years

had denied extension of sewerage service into

neighboring township territory unless the area to be

served is annexed to the city. That position collides

headon with WRC's policy against using sewage dis-

posal facilities, built with state and federal aid,

as a lever to force municipal annexation" .13

Past annexation policy generated considerable hostility

between outlying townships and core cities. Since the WRC
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essentially required their inclusion into a regional plan
prior to a core city's plant expansion, the townships and
surrounding localities found themselves becoming increasingly
powerful in controlling the city-township interaction. In
several cases, the outlying units resisted connection with
the central cities. A notable example is the resistance
presented by the City of Warren, located north of Detroit,
against tying into the Detroit metropolitan waste manage-
ment system.14 In the Traverse Bay case, a significant
financial burden was placed on existing township residents

to pay for an interceptor line which was necessary largely

to handle future development. Rarely has the question of
whether further development is desirable been examined closely.
Yet by promoting the interceptor-central plant regional
schemes, the WRC is indirectly encouraging growth. Several
writers have recently suggested that service functions
promote development15 and recommend that land use planning

be coordinated with water and wastewater service planning.

In many cases, then, different values, growth policies,
and resource outlooks produced considerable tensidn between
the diverse units of government within a "regional" area.

The definition of a regional approach as one characterized
by the interceptor-central plant model appears to have slowed
the implementation process. The use of an innovative process
at the centralized facility would compound the difficulties
of regionalization. In the Muskegon case, an enormous amount

of energy was expended to keep the political units in support
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of the spray-irrigation plan. In the Owosso experience, the
coalition fell apart several times.

In these cases, the problem lay not only in guestions
of technical and political viability, but also in difficulties
of financial arrangements. In both Muskegon and Owosso, EPA
Demonstration Grant monies were used to maintain activity on
the projects. In the Owosso area, the lack of a guarantee
that the townships would receive grant monies for sewer lines
connecting into the Owosso plant placed pressure on an
already fragile coalition. The point is simply that if the
WRC promotes regionalized interceptor schemes, it should
finance the regionalized systems as entire units. One
means for accomplishing entire system funding would be by
financing through larger units of government or through
authorities or councils composed of representatives of all
of the local governmental units. One viable unit is the
county level of government since councils are often plagued.
by local unit provincialism. For example, in the Muskegon
experience, the County government led the way for planning
in a regional context. All of the participants in the
Owosso case were contained within Shiawassee County. Action
by the WRC to promote county-level planning m%ght help
expedite the regional planning process.

Another area- of fragmentation in the water quality
management system lies in the location of wastewater treat-
ment expertise. Prior to the 1973 Executive Reorganization,
wastewater treatment expertise was concentrated within the

Department of Public Health. Several problems resulted.
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For example, standards could be set which would not be
attainable using technology approvable by the DPH treatment
experts., Or a project could be technically approvable,

but funds vould not be available. Or a project could be
approved and funds made available, but the standards would be
increased. Thus, the political management model which emerges
is one plagued by administrative fragmentation.

To cope with this sort of management system, it appears
that officials in charge of Bond Issue funds feacted by
defining their management strategy as providing point source
waste discharges with the equivalent of secondary treatment.
This was of course the strategy outlined in the 1966 Study
of Needs.l6 The problem with this management strategy,
however, was that the State waé financially behind from the
start. Phosphate removal was not included in the estimates,
nor were funds limited to projects with time horizons of
the 1980 goal date. To compound the problem, the inflation
rate was much higher than estimated and federal monies were
not appropriated in parallel with the State's commitment of
its funds.17 For example, rather than providing the full
fifty percent federal project cost share, federal aid as of
early 1972 had ranged from only 5 to 14 percent. The State
went ahead and prefinanced up to 55 pefcent of the project
cost.18 The result was that the State's financial reserves
diminished much faster than was anticipated.

The Michigan Department of Public Health (DPH) is the

second major component of the State water management system
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(prior to reorganization). The DPH has an older role in
water management than the WRC and is concerned largely with
health aspects of water pbllution. The DPH has the
responsibility for the supervision and licensing of waste-
water treatment plants and their operators and for the
review and approval or rejection of proposed facilities.
As a result of this permit-granting role, the DPH figured
significantly in the implementation stage of the Bond Issue.
Indeed, many sources felt that the wastewater division of
the DPH had the most critical role in relation to the
adoption of innovative techniques. Dworsky commented that
"the Department of Public Health is perceived to be the most
important State agency in regard to pollution management“.19
The DPH has had a major input into the system not only
because of its historic role and licensing powers, but in
addition bécause it maintains a representative on the WRC
and acts as a consultant to the Governor's Office and the
State Legislature. Thus, the agency has been the major
concentration of wastewater treatment "expertise intthe<State
government (although wastewaterter engineers and planners
are employed in the BWM as well). The orientation of the
wastewater group had historically been health-related. Since
chlorination would eliminate the threat of bacterial hazard,
little impetus was present to press for advanced treatment
systems. Numerous sources indicated that the DPH unit
became outdated in its expertise, closed to new ideas and
resistant to change. Secondary treatment technology was

considered adequate in eliminating a health hazard and was
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predictable and easier to monitor (since DPH staff had had

a long acquaintance with secondary treatment processes).

A stagnation of technical understanding resulted. As an
outcome, considerable resistance arose in respdnse to pro-
posed projects which utilized innovative treatment techniques.
Advocates of the Muskegon scheme were successful only by
circumventing the technical review process; instead they
secured approval through the political process. Thus,
federal influence at the Washington level effected DPH
approval of the Muskegon project. In the Owosso case,
proponents of the physical-chemical system worked closely
with U.S. Environmental Protection Agency staff from the
Cincinnati research center to explain the treatment processes
to the DPH group. Essentially the DPH's technical decision
was deferred to the Cincinnati EPA Office.

Technical idea stagnation is consistent with the
bureaucratic model presented in the previous chapter. In
addition, little stimulus to study innovative techniques
comes from the political system due to a lack of political
support. The most dominant constituency groups are those
with a vested interest in status quo techniques. A latent
constituency group for innovation normally is not recognized.
The Muskegon case was successful partly as a result of the
vested interest in land disposal held by'the project's pro-
ponents. If a problem situation is resolved more effectively
1through the use of an innovative technique, society benefits
as a whole. However, the communication process is slow,

with the result that many promising innovations are submerged
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for a considerable length of time. Quite simply, little
political support was prevalent to encourage the DPH to
embrace innovative techniques.

If innovation is not promoted by the State agencies,
what groups do press for innovative techniques? Consulting
engineering firms are a third significant element in the
State water quality management system. Engineering firms
share with the DPH the role of promotion of treatment
techniques. These firms are in a competitive market and
act as profit-maximizers. As such, an inherent desire for
risk aversion becomes evident. The firms are dependent upon
receipt of design contracts for their livelihood. Selection
of a firm often depends upon its reputation in the field.

An innovative process usually has a greater probability of
failure than does a conventional system. If a system fails,
the design engineers' reputation is greatly damaged. Thus,
it is easier for a firm to utilize well-known existing
technologies, than to opt for an unconventional treatment
scheme.

The design of an innovative facility requires lengthier
and more elaborate design procedures. This requires the
expenditure of a considerable amount of a firm's resources,
both in time, expertise, and money. In addition, the required
expertise might be lacking to design an innovative plant, in
which case talent would have to be brought in, or part of the
design would have to be subcontracted out. In the State of

Michigan, several sources indicated that only a few consulting
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firms contain the required expertise at present to design
advanced systems.

Beyond the extended commitments of time and expertise
to the technical design work, the resistance of the State
bureaucracy to unconventional treatment processes forces
the engineering firm to press for approval in the political
system. Political activity is expensive in that often the
interaction extends over a considerable period of time,
requiring repeated inputs of energy and continuous
expenditure of time. Few engineering firms desire to get
involved in this type of a situation.

Municipalities are the fourth major element of the water
management system. Most local units of government have been
hesitant to implement high degrees of waste treatment, due
to a narrow viewpoint. A municipality can eliminate its
own pollution problems by placing its waste outfall down-
stream of the community. Police responsibility evolved on
the State and federal levels as a result of this insensitivity
to negative external effects of an area's local actions.

High orders of waste treatment require the expenditure of

large amounts of money, and benefit downstream communities

as much as the constructing unit. Accordingly, local
initiative in the area of wastewater treatment has been limited.

The State and federal programs developed to stimulate
local action. The Bond Issue was initiated to pfovide a
major incentive for the construction of treatment facilities.
An interesting phenomenon resulted in that little local

action was undertaken without Bond Issue monies. Indeed,
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several sources felt that the Bond>Issue was the worst policy
which could have been initiated, since local corrective
activity was rarely undertaken in areas not able to receive
monies from the limited Bond Issue funds.

The local units of government are often placed in a
bind between State orders to upgrade treatment facilities,
and a lack of resources to develop the necessary improve-
ments. As a result of the WRC's lack of desire to follow
the litigation enforcement route, localities are rarely
under great pressure to upgrade their facilities. As long
as planning of some sort is underway, the enforcement process
usually stops. Thus, municipalities can continue to submit
grant applications (demonstrating local activity) until they
receive funds to finance the treatment facilities. This
sort of activity can continue for a considerable period of
time, due to financial problems cited above, allowing the
continuance of pollution.problems. Without grant funds,
most localities cannot afford the necessary plant improve-
ments. Courts are hesitant to enforce orders which will
place a heavy financial burden on a municipality. As a
result, non-grant local activity is not widespread.

The institutional environment described above results
in crisis-oriented non-planning on the local level. Effective
planning is dependent upon an adequate search for alternatives.
Planning in response to enforcement orders and grant avail-
ability is rarely macro-goal-oriented (in the sense of
minimizing systemic water pollution) but is rather micro-

goal-oriented (in the sense of defining the local goal as
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compliance with the order or capturing the grant funds).
Planning in this context attempts to match problem
resolution with minimum resource expenditure. Innovative
techniques require greater investments of time, energy,
and resources. In addition, with innovation there is a
greater probability of failure to resolve the problem state,
which results in non-goal-attainment. Thus, innovation is
rarely thought desirable from the locality's point of view.
In Muskegon, localities were stimulated into innovation
largely through a promotional compaign provided by extra-
regional parties. In Owosso, a strong City government
provided the impetus for the physical-chemical system.

Municipalities finance their share of treatment projects
largely through the passage of local bond issues. Because
of this, they are dependent upon the interests of the bond
market. An innovative project is less assured of accomplish-
ing what it is designed to do. If a project fails, the
locality would be left with its bonded indebtedness, while
it would not be able to pay through revenues obtained
from user fees. Serious economic problems result. Local
units must consider the reaction of bond buyers to an
innovative process. If the project is thought too risky
in the bond market, the municipality may have difficulty
selling the bonds to finance it.

The only source of revenue which is geared to risk
and innovation is the EPA's Demonstration Grant Program.

Both Muskegon and Qwosso received funds under this program
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to finance feasibility studies. However, monies are limited.
The EPA's Technology Transfer Program is also oriented toward
innovation, but operates primarily through education
processes.

From the preceding discussion, it appears that little
impetus for innovation is produced from the agencies, groups,
and interests which comprise the institutional water quality
management system. Thus, institutional as well as historic,
psychological, sociologic, organizational, and bureaucratic
factors tend to impede the adoption of innovative processes.
Within an environment as hostile to change as that described
above, there is little wonder that a small amount of
innovation occurred. In the case studies which follow in
Part III, these same environmental factors surface over and

over again, and aid in explanation of the case outcomes.



PART III -- CASE STUDIES IN BOND ISSUE IMPLEMENTATION

Preceding sections of this report have attempted to
define both the resources affected by the processes of
innovaticn as well as the environment in which innovation
takes place. Yet homogeneous activity does not result
simply because a State or federal policy has been propagated,
or solely as a result of the organization of a State water
management agency. Activity is site-specific. Its character
is a function of the micro-environment as well as a product
of the macro-system. Thus to truly understand the dynamics
of the water quality management system, it is necessary to
examine actual case studies in Bond Issue implementation.

This section presents four case studies. Two of the
studies illustrate cases where innovation was at the focal
point of the local wastewater management controversies. Thus,
Chapter Seven contains an analysis of the Muskegon Case,
where an innovative regional spray-irrigation system was
successfully implemented, while Chaptef Eight-A presents an
examinétion into the Owosso Case, where an innovative
physical-chemical system was proposed, and is still in
controversy.

On the other side, Chapter Six contains the Case of
the Huron River Interceptor, an example of a noninnovative
application of Bond Issue Funds, while Chapter Eight-B
examines the Traverse Bay Case, where planning was:
effectively locked into one treatment model without a con-

sideration of potentially innovative alternatives.
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This section, then, attempts to place the preceding
material in context. While each of the cases are heterogeneous
in their appearance, persistent themes recur throughout the
symphony. While some are in harmony, and some are in counter;
point, they provide meaning for what has transpired, and

insights into the direction of the music.



CHAPTER SIX =-- THE HURON RIVER INTERCEPTOR CASE

"Many are stubborn in pursuit of the path they
have chosen, few in pursuit of the goal"

-Nietzsche

In the Huron River Basin of Southeastern Michigan, a
wastewater management controversy has raged for more than
a decade. Availability of State Bond Issue funds in 1968
hastened the search for an acceptable treatment strategy.
The issue underlying the controversy which developed was
whether wastewater management would be achieved via expand-
ing existing plants and providing high orders of treatment
at numerous regional locations, or whether treatment would
be provided by pumping regional wastes through long inter-
ceptors to a single massive treatment plant located along
the shore of Lake Erie. The plan which came to be supported
by the State and federal governments followed the latter
model.

In theory, effective planning is dependent upon an
exhaustive search for alternative solutions, conditioned by
the technology of the present and the near future. As the
rate of additions to technological knowledge increases,
effective problem resolution becomes both more possible and
more gomplex. Effective planning, then, must take into
account current advancements in technology, and must provide
flexibility to allow for the capture of future technological
innovations. In Southeastern Michigan (Figure 9), however,

plan design was effectively set by a 1960 engineering study.
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The lack of an effective search for alternatives was
supported by a set of dominant vested interests in the
maintenance of status quo technology. Thus, a situation
where orgarizational commitment to outmoded plans dominated
the decision-making process is illustrated in the Case of
the Huron River Interceptor.

The first study examining question of wastewater disposal
and water use in the Huron River Watershed was undertaken by
Black & Veatch, Consulting Engineers of Kansas City, Missouri.
The report was commissioned by the Huron River Watershed
Inter-Governmental Committee (HRWIC). The Committee was
formed in April, 1958:

"It arose in recognition of and response to the

fact that the degree of water use in the basin

has greatly increased due to population and

economic growth, resulting in competition: among

the various water uses, some of which are

incompatible. It was clear that communities,

industries, and other water users could no

longer effectively solve their water problems

on an individual basis. Instead, there was need

for a cooperative, basin-wide approach to the

solution of these problems."

The Black & Veatch study was commissioned in 1959; its
report examining waste disposal and water use in the down-
stream portions of the Huron River was published in 1960. In
considering the effects of wastewater on other water uses
(such as water supply and recreation), an assumption was

made that set an upper limit on available treatment technology.

Thus in predicting the future (1980) wastewater load, the

treatment, the wastes from (the 1980 projected) population
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will have a population equivalent of about 50,000 or
approximately twice that of the 1959 waste discharges"
(emphasis supplied).2 The report further defines efficient
primary and secondary treatment as reducing the BOD load by
about 90 percent.3 Thus, the 1960 Report set a 1980 tech-
nology limit which subsequently has been proven incorrect.
The availability of advanced treatment was not considered as
a future option.

In examining water quality in relation to water supply,
the Report concluded that "assuming that treated wastes
continue to be discharged into the Huron in ever-increasing
volumes, there is reason to doubt that the waters of the
lower river will remain consistently acceptable as a public
water supply source".4 Accordingly, in reviewing long-term
water supply needs, the report cited a 1957 National Sanitation
Foundation report and stated that "undoubtedly the Wayne
County system offers excellent long-range possibilities as
a supplementary source of water supply for the Ann Arbor-
Ypsilanti area".5

In reviewing conflicts of wastewater disposal and
recreation uses in the lower Huron River, the Report found
that considerable investment had been made in recreation
facilities. JTo allow further treated wastewater discharges
would jeopardize these investments. The study's final con-
clusions were as follows:

"Water supply and recreation are current uses in

the areas below major waste-water discharges. 1If

these two important water uses of the lower Huron
are to continue in the future then the long-range
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objective of any wastewater disposal plan must be

the protection of these water uses. To attain this,

the plan should provide maximum protection of water

quality which may be accomplished best through

the eventual diversion of wastewater discharges

from the lower Huron".

The 1960 Black & Veatch Report thus laid the foundation
for the construction of an interceptor system to divert
wastes to Lake Erie where there would be a sufficient volume
of water for effluent dilution. This conclusion was con-
ditioned by the premise that a maximum of 90% BOD removal
was possible., In addition, the Report set the stage for
future Ann Arbor-Ypsilanti domestic water needs to be
supplied by the existing Wayne County system. As will be
seen below, this type of treatment scheme, combining inter-
ceptors with a Lake Erie treatment plant, was reiterated in
practically all of the succeeding studies. Planning in 1972
basically utilized 1960 technology. Changing ideas of what
would constitute a regional system were not incorporated
into latter treatment plans.

The Technical Advisory Sub-Committee (HRWTAC) of the
HRWIC reviewed the Black & Veatch Report and presented a
Water Use Policy and Development program for the Huron River
Watershed. With respect to wastewater disposal, the Policy
stated that: 1) the lower Huron would be used for disposal
of adequately treated wastewater until water quality trends
indicate diversion is necessary; and 2) upper-Basin Huron
uses should be designed to prevent pollution problems and

future use conflicts.7 The policy was adopted by resolution

of representatives from Ann Arbor, Belleville, Flat Rock,
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and Ypsilanti, Ann Arbor, Huron, Pittsfield, Superior, and
Van Buren Townships; and Washtenaw County. Noticeably
absent from resolution support were representatives of Wayne
County. The Michigan Department of Public Health accepted
the policy statement and approved the expansion of the

Ann Arbor, Ypsilanti, and Ypsilanti Township plants to

serve the estimated 1980 population. The HRWTAC Report
stated that "if the Huron River is to be uﬁilized for
ultimate disposal of treated wastes, it is imperative that

the wastewater receive a high degree of treatment" (emphasis

supplied). However, with the 1960 technology assumptions,
the Report suggested that even with the best possible
treatment, future pollution loads may overtax stream
assimilative capacity. Thus, diversion may be necessary,
the Report concludes, in which case flow augmentation would
be necessary to maintain water levels below points of
diversion.

Under Section 8 of the Federal Water Pollution Control
Act, the Governor of any state may request that the Secretary
of Health, Education, and Welfare call a conference on pollution
of interstate or navigable waters if that pollution is en-
dangering health or welfare. In December of 1961, Michigan
Governor John B. Swainson made such a request to determine
the need for a detailed investigation of the pollution of
Lake St. Clair, the Detroit River, Lake Erie, and their
tributaries within the State. The conference led to the

initiation of a three-year investigation by the U.S. Public
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Health Service (PHS). At the same time, the Supervisors
Inter-County Committee, consisting of representatives of
Macomb, Oakland, Washtenaw; Monroe, St. Clair, and Wayne
Counties, commissioned two reports by the National Sanitation
Foundation (NSF): one on sewage disposal problemss; and one
on administrative affairs related to environmental problems
in the Southeastern Michigan area.9

The NSF studies were completed in late 1964, six months
earlier than the presentation of the Public Health Service's
findings. The Reports concluded that "the present degree
~of treatment, namely primary, for municipal waste discharges
into the St. Clair-Detroit Rivers Complex, will remain
sufficient for some time to come".lO The Reports reiterated
the idea that the solution to pollution is dilution and stated
the "fortunately, nature has provided for this area, through
the St. Clair and Detroit River system, a larger and more
consistent amount of waste assimilating capacity than is
found in most other localities".ll

The Reports go on to suggest that "it has not been
established...that the capacity for assimilation of primary
treated effluent from the Detroit Plant has been exceeded"12
and that "The Board is reluctant to recommend at this time
higher degrees of treatment for sewage, in order to prevent
an aging process which will undoubtably continue in Lake
Erie, but whose manifestations are still minor“;l3 Contrast

these statements with conclusions reached in two joint United

States-Canada studies: One, published thirteen years earlier
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by the International Joint Commission (IJC), concluded that:

"These waters are seriously polluted in many
places on both sides of the boundary. The
most serious pollution exists in the St. Clair
River below Port Huron and Sarnia, in Lake St.
Clair along the west shore, in the Detroit
River below Belle Isle, and in Lake Erie's
west end. There is progressive over-all
degradation of the water between Lake Huron
and Lake Erie".l4

The second report, published jointly by the Canadian Centre
for Inland Waters and the U.S. Environmental Protection
Agency in 1972, corroborated the IJC's findings, and high-
lighted the nutrient problem:

"Phosphorous input to Lake Erie must be reduced

immediately; if this is done, a quick improve-

ment in the condition of the lake can be expected;

if it is not done, the rate of deterioration of

the lake will be much greater than it has been

in recent years".l5
These two reports certainly cast doubt upon the accuracy of
the environmental conclusions reached in the NSF reports,
yet the NSF studies were later cited as the regional plan.16

The NSF Board concluded that when future development
requires system expansion, plans should follow the concept
of a Huron River Interceptor system connecting to a primary

17 To administer

treatment plant on the shores of Lake Erie.
the system, the Board recommended the expansion of the functions
of the Detroit Department of Water Supply to cover the

sewage interceptors and disposal facilities of the metro-

politan area.18

Indeed, the Report states that should an
expansion in the number of suburban representatives on the
Detroit Board of Water Commissioners occur (as a geographic

expansion would warrant), that Detroit representation should
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continue to have the majority vote.

In contrast to the NSF findings, the Public Health
Service's Report, published in April 1965, corroborated the
two U.S.-Canadian studies cited above, concluding that the
waters of the Detroit River were already severly polluted:

"Below the Rouge River and the outfall from the

Detroit Sewage Treatment Plant, pollution...is con-

stantly such that these waters should not be used

for recreational purposes or domestic water

supply. The high bacterial levels during wet

and dry conditions indicate a serious health

hazard to potential users of these waters. This

seriously polluted zone extends to the mouth

of the River and, under dry conditions, eastward

from the United States shire a distance varying

from 500 to 10,000 feet". 2
The Report cited the Detroit Plant as being the major waste
contributor: "The main treatment plant of the City of
Detroit is the major domestic source of almost all waste
constituents".20 Furthermore, it called for the reduction
of nutrient and organic waste discharges into Lake Erie.
"If these discharges are not halted, turbidity in the Lake
may increase until it becomes unusable for most purposes".21

A major discrepancy between conclusions reached in the
NSF Reports and the findings of the PHS Report (as well as
those in the two joint U.S.-Canadian studies cited above)
becomes evident. By way of explanation one can only look at
the authors of the NSF Reports and examine the interests
involved. Detroit currently sells water to more than 70
communities in the Southeastern Michigan area--better than

50 percent of the State of Michigan's population. 1In addition,

Detroit treats the sewage of some 54 communities, while Wayne



105

County provides service for 37 additional localities. Water
supply and waste treatment is a big business. The vested
interest in the maintenance of minimal treatment facilities
and maximal geographic authority is clear. The Technical
Advisory Committee of the NSF Study was dominated by Detroit
and Wayne County interests. 1Indeed, the Engineering Associate,
who essentially wrote the reports, was on loan from the
Detroit Health Department. The effect of this over-
representation of Detroit's interests would appear to have
resulted in an articulation of Detroit's goals with the
resultant loss of an objective analysis.

With the path paved by the NSF findings, Detroit took
the following stand:

"The City of Detroit which daily pours 540 million

gallons of partly treated sewage into Lake Erie's

main tributary expressed flat opposition to a

federal proposal to institute 'secondary' treatment

of the sort employed by upward of 50% of the

nation's municipalities. The reasons cited were

lack of 'data' and 'nobody could tell' how much

the additional processing would reduce the severe

pollution in the Detroit River".?22
This stand was underlain by a basic lack of desire on
Detroit's part to commit municipal funds to the financing
of further treatment capability.

In contrast to this opposition to increased treatment
investments at the Detroit facility, the Detroit Water
Service published a plan in 1966 that stated:

"To safeqguard the purity of the many small streams

in the region...planning should start now toward

phasing out existing treatment facilities and

orienting internal collection systems for con-

nection to the sanitary interceptor system we
(DMWD) propose to construct throughout the
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regionél watershed. The Michigan Department

of Health, the Michigan Water Resources

Commission, and the Federal Government

subscribe to this policy".23
The Detroit plan pointed to "increasing population densities,

more complex industrial wastes and the accelerated aging

of our lakes and streams" as the initiating factors behind

a plan which promised to be "a new era in pollution control".24
Strangely enough, nowhere was inadequately treated municipal
wastes identified as a pollution causal factor. The
statement regarding increased rates of eutrophication can

be considered highly significant in light of the NSF Reports'
allegations that its "manifestations are minor". The aging
.process must have suddenly become manifestly significant

for Detroit to cite it as a problem condition.

To administer, operate,»finance, and construct the
system, the Detroit Plan points to the NSF Reports'
recommendation that the Detroit Department of Water Supply
expand its authority to include these functions. Modestly,
the Detroit Plan praises Detroit's existing service system
as "one of the best in the world“zs, citing itself as most
competent and most available to take control of the massive
interceptor system. It would appear, then, that the Detroit
Water Service proposed the sYstem not to "safeguard the
purity of small streams", but rather to extend its own
influence and control through the construction and operation
of the interceptor-treatment plant system. It must be recalled

that Detroit's original business was that of water supply.

If water is taken out of a river, used for domestic and
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industrial supply, and is put into a pipe rather than back
into the river, the river's going to dry up below the water
intake. The interceptor system would thus necessitate the
supply of water from out-of-basin sources. Detroit Water
Service would be available. Indeed, the DWS must have had
this idea in mind when the cover for the Plan was designed.
An image is reproduced which shows a community (presumably
Detroit) located next to a river. Upstream, an intake pipe
travels to a treatment facility which then flows to the City
A similar system is located on the downstream side of the
City, with a pipe travelling from the City to a treatment
facility and finally discharging back into the river. Both
treatment_facilities are clearly marked with a "DWS".
Interestingly enough, although the upstream and City-side
segments of the river are complemented by sailboats and
treelined banks, the river segment below the treatment
plant outfall is not shown! Indeed, the advantages of
Detroit River dilution are cited by the Report:

"To avoid unnecessarily- bankrupting ourselves

by attempting unnecessary overtreatment of waste

water, it will still be in the area's best interests

to provide additional protection for our downstream

neighbors by locating our treatment plant outfalls

in a stream where abundant dilution is available,

such as in the Detroit River..."26
The 1966 Detroit Pian, then, strengthened the foundation
for the development of an interceptor-centralized plant type
of system. The proposed system would be operated and

constructed by the Detroit Water Service. In all likelihood,

the increased sale of Detroit water would be necessitated.
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Perhaps one of the factors which stimulated Detroit's develop-
ment of éuch a plan was the forthcoming federal grant monies
provided under the 1965 federal legislation (see Chapter
Three). In addition, the Plan was the first form in which
State (WRC and DPH) and federal approval of the interceptor-
form of system was alluded to.

In August éf 1968, the Federal Water Pollution Control
Administration published a plan for water pollution control
in order to protect and restore Lake Erie. The Report
corroborated the 1965 Public Health Service's findings:

"The highly useful crystal clear waters of
exceptional quality in Lake Huron become so polluted
as they pass through the Detroit metropolitan com-
plex that when they enter Lake Erie they are de-
prived of much of their usefulness for recreational
and water supply purposes...

"Lake Huron is quite low in nutrients, but
the Detroit River is the single most important
source of nutrients and other harmful materials
causing the eutrophication of Lake Erie., Two-
thirds of all phosphorus which enters Lake Erie
originates from this area.

~ "The City of Detroit and Wayne County sewerage
systems are the major source of phosphorous and
oxygen-demanding wastes poisoning Lake Erie in
addition to causing local defilement. This area
by itself empties such tremendous quantities
of contaminants into the lake that these dis-
charges by themselves if unabated would suffice
to maintain the present eutrophication and fish
problems of the lake".27

To solve the massive pollution problem, once again the
NSF plan was aired. Indeed, the FWPCA identified the NSF
proposal as the long-range water plan for pollution control
in Southeastern Michigan.28 The system suggested by the
FWPCA would provide for secondary treatment at a Lake Huron

treatment plant, A diagram of the system is provided



109

in Figure 10.29 The Report further suggested that by 1990,
tertiary treatment (defined as a process which removes in
excess of 95 percent of the organic pollutants) should be

a general basin-wide requirement.30 However, sincé 1990
was the year in which the proposed system was to be at
capacity, it would appear doubtful that tertiary treatment
would have been added. This would appear to subvert any
basin-wide goal of tertiary treatment since Southeastern
Michigan was discharging almost two-thirds of the municipal
wastes and one-half of the industrial wastes contributing
to the pollution of Lake Erie. The FWPCA Report also
identified the Southeastern Michigan Council of Governments
(SEMCOG)31 as the agency given primary responsibility for
the implementation of the Huron River Interceptor portion
of the plan. The Report stated that SEMCOG had adopted

the plan.

In November of 1968, the Bond Issue was passed. The
availability of the Bond monies escalated the issue. The
State had to make a choice; only one of the two alternatives
could be implemented, either the interceptor system or the
expansion of existing plants. September of 1969 was the
deadline for application of Bond Issue funds. Both Wayne
County (interceptor system) and Ann Arbor and Ypsilanti
(expansion of existing plants) had submitted grant applications.

To implement the interceptor system, the State had to
find a way to necessitate closure of the Ann Arbor and

Ypsilanti treatment facilities. 1In 1970, a madification
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FIGURE 10 -- PROPOSED POLLUTION CONTROL
SYSTEM FOR SOUTHEAST MICHIGAN
(AS CITED IN F,W.P.C.A. LAKE
ERIE REPORT)
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was made to the IntraState Use Designation Areas to set

Ford Lake aside for Total Body Contact recreational use.
Ford Lake is downstream from Ann Arbor and Ypsilanti. The
Ypsilanti sewage treatment plant is located on its shore.
Figure 11 contains a map of the recreational Use Designation

32 It is clear that Total Body Contact

Areas in the State.
is the exception rather than the rule as far south as Ford
Lake. In addition, the designation of an urbanized lake
with inputs from industrial, municipal, and urban runoff
sources for Total Body Contact Use can hardly be called an
ordinary pradtice and certainly conflicts with the historic
role of the WRC as expressed in Chapter Five. The logical
conclusion which is reached concerning the motive for the
action is that the WRC wanted to force the abandonment of
upstream treatment plants, i.e., those of Ann Arbor and
Ypsilanti. 1Indeed, recent studies at the University of
Michigan indicate that even without municipal and industrial
waste inputs into Ford Lake, urban runoff would preclude
the availability of the Lake for Total Body Contact
recreational use.33
Since the grant applicant for the Huron River Inter-
ceptor system was the Wayne County Road Commission, a mutual
arrangement must have been reached between the Detroit Water
Department and Wayne County because in the 1966 Detroit Plan,
the Detroit Water Service was to have constructed and

operated the interceptor system. One may speculate that an

arrangement was made so that Wayne County would control the
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wastewater functions while Detroit would provide water to
the extended service area.

The controversy over alternate treatment methods con-
tinued. In the Summer of 1971, the WRC, with funds from
the Environmental Protection Agency, commissioned two con-
sulting engineering firms, McNamee, Porter and Seeley
(consultant to Ann Arbor) and Hubbell, Roth and Clark, Inc.
(consultant to Wayne County and Detroit), to undertake a
Special Study evaluating alternative plans for managing
wastewater in Southeastern Michigan. The Consultants' Report,
published in September of 1971, considered seven alter-
natives, all of which were based upon the interceptor-
centralized plant concept (see Figure 12).34 Essentially,
all seven plans were variations on the same theme. The
Report cited the NSF studies' recommendation of a large
system of interceptors with massive treatment facilitiés.
It also noted that the plan was adopted in principle in the
FWPCA's Lake Erie Report. Thus, agqin the NSF findings
were used as historical precedent in spite of the con-
tradictions which existed between them and those at the
Public Health Service's Report.

The Consultants stated their objectives as presenting
the costs and benefits of alternative plans to the WRC for
evaluation with respect to compatibility with a long range
plan of regionalized treatment.25 In light of the WRC's
predisposition to regional plans which are composed of
interceptors tying the region together (see Chapter Five),

it is entirely possible that the Consulting Engineers were
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instructed to consider only plans regiqnal in the sense that
the area was laced with interceptor lines. If this was the
case, as it was in the Traverse Bay Case (see Chapter .Eight-B),
then the lack of consideration of non-interceptor alternatives
can be explained by the inherent bias in goal direction.

The 1971 Repdrt concluded that "based upon...per capita

costs the least costly overall project is Plan II," and

that "Plan II is in conformance with the 1964 (NSF) Study".36

Plan II is essentially the same system as that proposed in
the NSF Report and cited in the FWPCA Report as the
regional plan for Southeastern Michigan (see Figure 10).
The engineering study was forwarded to the WRC in
September of 1971, some 24 to 48 hours before the September
Commission meeting. At the meeting, Plan II was adopted
by the Commission. The following is an account of the
session provided in the minutes of the meeting:

"Friday afternoon - September 24, 1971: Following
considerable discussion, Mr. Balden (Industry)
made a motion, supported by Mr. Pierce (DPH),
that the Commission adopt Plan II. Mr. Woodford
(Highway Department) then made a motion, supported
by Mr. Slaughter (DNR), that the Commission table
action on the motion to allow more time to

review the various options. The motion failed by
a vote of two in favor and three against.
Chairman Kitchel (MUCC) did not vote. Following
further discussion, Chairman Kitchel called

for a vote on the first motion with the result
showing five in favor, with Commissioner Woodford
dissenting. Plan II calls for the construction
of a secondary treatment plant on Lake Erie

at the mouth of the Huron River with an inter-
cepting sewer conveying to it the sanitary

sewage from all of the service area in Wayne
County, Oakland County and Washtenaw County.

The plan, if concurred in by the Federal agency,
will prevent individual communities within the
service areas seeking to construct new or
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upgraded treatment plants from receiving state or
Federal construction assistance funds. Monies
instead would be approved only for the inter-

cepting sewers and metro treatment facilities".

37

In retrospect, it is unclear why the Plan was rushed
through a final decision with such a short time for con-
sideration. This is in contrast to the WRC's routine
tabling of enforcement actions. It is very interesting to
note that Mr. Balden and Mr. Pierce, proponents of the
plan, were both on the Technical Advisory Committee to the

1964 NSF Study!>S

At the time, Mr. Balden was not yet a
member of the Commission, while Mr. Pierce was Chief

of the Wastewater Section, Department of Public Health.
Since both were most likely intimately aware of the NSF
findings, an objéctive analysis as Commission members would
seem difficult.

As was pointed out in the segment of the minutes printed
above, the adoption of Plan II would cause individual
communities to be denied grant requests for expansion of
individual treatment plants which would be replaced by
the interceptor system. Ann Arbor, the community at the
end of the Huron River Interceptor, was placed in this
position. It preferred a plan which would allow the expansion
of the existing Ann Arbor Treatment Plant to include tertiary
‘treatment. Accordingly, following the September WRC meeting,
Ann Arbor petitioned for a reversal of the Commission's
concurrence on Plan II.

A conference was held in November, 1971 between

representatives of the City of Ann Arbor and the WRC. At this
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meeting, lengthy arguments were made by Ann Arbor in
opposition to Plan II. In the closing remarks of Ralph
Purdy, Executive Secretary of the WRC, the need for and
requirement of the preparation of an environmental impact
statement was identified. Accordingly, in December of 1971,
an environmental assessment of the proposed plans was
commenced. This raises the question, why wasn't .such an
assessment prepared prior to the Commission's September
endorsement of Plan II? Effective decision-making is
conditioned upon accurate and adequate information. If

the Commission felt that such an assessment was not necessary
to make a proper decision, then why was the assessment
prepared at all? If the answer to this question is because
it is required, then it would appear in this case that the
compliance with environmental mandates by the State was
effected solely for procedural reasons rather than for
substantive ones.

The intent of environmental impact requirements is to
guarantee the addition of environmental information into a
planning process previously dominated by economic criteria.
If the WRC is preparing such information solely to "meet
the requirement", then a violation of the intent of such
requirements is apparent. If one presumes that similar
environmental requirements were written into law as a result
of a majority public interest then the subversion of such
requirements violated the interests of the majority public,

constituting an administrative corruption of the powers
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of public resource stewardship.

Even if the motives underlying environmental assessment
preparation are overlooked, the time of the assessment raises
further questions of validity in light of the concept of
bureaucratic legitimacy articulated in Chapter Four. The
Commission had endorsed Plan II. The Commission has been
shown to be highly dependent upon the Bureau of Water
Management for technical advice. This fact, and statements
by the Executive Secretary, indicated upper-level staff
support for Plan II. Lower-level staff were asked to pre-
pare an environmental assessment of the plans. Since rules
and rewards flow from the top, obedience usually flows from
the bottom. It is unlikely then that the staff would willingly
contradict the Commission, as this would jeopardize the
validity of past and future Commission decisions.

The Environmental Assessment was finished in February,
1972. Not unpredictably, it concluded its findings in favor
of Plan II:

"In summary, many factors of the alternative plans

came out equal but considerable weight was attached

to the higher levels of protection and lower risks

afforded by the interceptor system and treatment

at Lake Erie".3
Assuming the risk question to be a significant enough criterion
upon which to make a decision between two types of plans,

Ib and IV would be ruled out. The Assessment also asserts
Plan II preference over Plan III. The prime reason given
was that of the lower per capita costs of Plan II. To

start with, it is not clear that the valid role of an environ-

mental assessment is to select one plan over another, making
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it in effect a decision document. Beyond this, selection of
one plan over another on the basis of cost criteria would
certainly appear an unlikely function of an environmental
éssessment.

If the risk question is looked at closely, the wvalidity
of its use as a decision criterion is questionable. The
Assessment states that both Ib-type plans and II-version
plans would improve the quality of the Lower Huron River.40
The difference is that in case of treatment plant malfunction,
under Plan Ib, wastes would be discharged into the Huron
River, while under Plan II, wastes would be discharged into
Lake Erie. The Assessment suggests that the waste discharges
into the Huron would be a threat to recreation, but not to

public water supply.41

It also suggests that Plan II raw
waste discharges into Lake Erie would adversely impair
recreation along the Michigan shoreline.42 It would seem
then that plant failure at either location would adversely
affect recreational uses. The Assessment states that no
tertiary plant of the size proposed for Ann Arbor had been
built yet in the State and implies that the risk of failure
at such a plant would be greater than at a conventional
facility. The report fails to mention, however, that no
secondary plant of the size proposed for the Lake Erie
facility had previously been constructed in the State either.
The point of this discussion is that the Environmental

Assessment made conclusions that were at best questionable.

It is not the intent of this report to provide a lengthy
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comparison of Plan II with other alternatives. The intent,
however, is simply to point out that administrative
structure which had been built into the planning process to
guarantee en efficient and comprehensive ccnsideration of
all potential alternatives and impacts had been eroded and
remolded into use as a decision weapon in the political
arsenal. The search for alternatives had been essentially
frozen as of the Black & Veatch and NSF Reports--documents
using 1960 technology, values, legislative guidelines, rules,
and regulations. The development of the federal water quality
program in the 1960's was evidence of shifts in technology
and values. Yet Plan II was born and came of age in the
early 1960's. By 1973, it should have been allowed to die
a natural death. Instead, its family fed it political
drugs to ensure their own survival. This report.does not
condemn the practice of artifical rejuvenatioﬁ practiced
by the Plan ITI proponents, in view of the value systems
under which they operate. The report does suggest that
the coercion of the process has led to ineffective and
noninnovative planning output. Innovative ideas and
processes are born into a hostile world. The vésted interests
in the past have proven to be formidable opponents to pos-
itive change.

The effect of the Environmental Assessment was pre-
dictable. At the February meeting of the WRC, representatives
of Ann Arbor presented further arguments in opposition to

Plan II. Prefacing the vote for final approval, the WRC
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staff reminded the Commissioners that no water or sewer
construction grants were available for the entire region
until the Basin Plan was approved by the U.S. Environmental
Protection Agency (EPA). EPA approval, of course, was
conditioned upon State approval. The threat of a delay in
receipt of federal monies was certainly a significant factor
in the consideration of a final decision. If Plan II was
not approved, the State would have to go back to the drawing
boards to come up with an acceptable plan. Meanwhile,
federal funds would be placed out of the reach of the State
treasury. In addition, a vote against approval would
suggest a lack of consideration prior to the September 1971
vote. Also, if the Commission declined approval, it would be
in contradiction with its own staff's opinion. Accordingly,
the WRC voted (6 in favor, 1 abstention (Municipal Groups
Representative)) to continue its approval of Plan II.43
To comply with the provision of the National Environ-
mental Policy Act (NEPA)’44 an environmental impact statement
(EIS) must be prepared on every major federal action
significantly affecting the quality of the human environment.
Since the Interceptor plan would require the expenditure of
many millions of federal construction grant dollars, an
impact statement was required. The intent of NEPA was to
guarantee the injection of specific environmental information
into the decision process, including the consideration of
impacts of and alternatives to the proposed action. The

Draft EIS that was issued by EPA in February 1973 was
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essentially a rubber stamp of the WRC Environmental Assess-
ment. Indeed, the Acknowledgement section of the EIS states
that "portions of this Environmental Impact Statement were
taken directly from the 'Environmental Assessment - Phase I
Plans for Water Quality Management, Southeastern Michigan
Area,' prepared by the Michigan Water Resources Commission".45
The statement concluded that the EPA should approve Plan II.
Public hearings were held in April of 1973 on the
Draft EIS. 38 speakers spoke in opposition to the Plan.
The only four speakers who supported the findings of the
EIS were representatives from the Detroit Metropolitan Water
Department, the Wayne County Road Commission, the State,
and SEMCOG. A Final EIS is expected in the near future.46
From the above chronology, it appears clear that waste-
water management planning in Southeastern Michigan was
essentially set by the Black & Veatch and NSF Reports of the
early 1960's. Assumptions made in the NSF studies have
been proven to be questionable. The Plan is noninnovative
and inefficient because of a failure to adequately address
present and future problem states and trends. For example,
stormwater runoff was not addressed by any of the plans.
Yet studies by researchers at the University of Michigan47
have demonstrated the significance of pollutant inputs due
to runoff. Indeed, Plan II's primary assumption that water
gquality will be significantly improved in the lower-Huron

may be false, considering Canale's conclusions that water

quality was already poor above Ann Arbor due to stormwater
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runoff and municipal users upstream.
The induced effects of growth and the resultant increased
needs for water supply and wastewater treatment were also
not addressed. Indeed, the EIS stated that "implementation
of the proposed interceptor system will probably not affect

48

planned land use." Studies have shown, however, that

service corridors do indeed spawn urban sprawl along the
corridor.49
Proponents of the Plan claimed that it would not
significantly degrade the waters of Lake Erie. It is hard
to determine what is "significant", but considering the
findings of studies cited above, Lake Erie appears to be. in
a perilous life-death balance. It seems difficult to believe
that a discharge of 121 million gallons per day of secondary-
treated sewage effluent will not weight the Lake Erie scales
in an adverse manner. It would seem especially dangerous
to add effluent treated to remove only 90 percent of
phosphorus when the biggest problem appears to be increased
eutrophication due to massive nutrient inputs. It is
particularly difficult to understand the non-degradation con-
clusion considering the 1968 FWPCA Report's recommendation
that by 1990 tertiary treatment should be a general basin-
wide requirement. Plan II was designed to be at capacity
in 1990. This raises the additional question of planning
horizon: Why was a planning horizon of 1990 used when the

system wouldn't become operational until 19817?

The environmental assessment procedure was supposed to
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identify plan shortcomings and viable alternatives. This
didn't happen. The WRC's Environmental Assessment was
largely a justification of Plan II. The EPA's Impact
Statement was largely a reprint of the WRC document. The
lack of an original analysis would appear to violate the
intent of NEPA. It is unlikely that the EIS was intended
to make conclusions and become a decision document. If
conclusions are warranted, it is even more unlikely that
nonenvironmental cost data was intended to be used as the
basis of such "environmental impact" conclusions.

Many of the opinions expressed in the EIS are farcical.
For example, in delineating areas of irreversible and
irretrievable commitments of resources, the document states:
"except for materials of construction, there will be no
irreversible and irretrievable commitment of resources. It
is possible to remove interceptor sewers and treatment plants
and revert the land areas back to their natural state".50
Lest it be forgotten, the Huron River Interceptor Plan
proposed a concrete pipe ranging from 5 to 13 feet in
diameter at a depth of 0 to 100 feet below ground surface,
travelling a distance of more than thirty miles.51 Indeed,
perhaps the EPA should be commended for noting (in a paragraph
identical to that printed in the WRC document) the positive
environmental enhancement value of planting trees at the
treatment plant site.52

The point of the discussion is that the proposed Plan

and the EPA and WRC environmental analyses fit the pattern
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of incremental, programmed, noninnovative decision-making.
Advanced treatment was never considered for the Lake Erie
plant. Smaller, regional, sattelite plants which would
provide high orders of treatment were never considered.
The only non-interceptor alternative vaguely suggested in
the Impact Statement, that of land disposal, was dismissed
due to a cost criterion (not on environmental grounds).
Certainly, at least valid questions were raised prior to
WRC approval, preparation of the Environmental Assessment,
and EPA EIS consideration, Yet these questions were never
adequately addressed in any of the documents. It appears
clear, then, that the decision was made largely on political
grounds, in the sense of maximizing concurrence support.
The EPA seemed to méke their priorities clear in the con-
clusion of the EIS:

"The proposed Plan II has been endorsed by the

Southeast Michigan Council of Governments and

the Michigan Water Resources Commission, and

the EPA has concluded that the proposed Plan II

is the most environmentally compatible solution

to the wastewater management problems of the

Huron River Basin area".
This order of considerations, political then environmental,
was reflected throughout decision-making, refracting the
efficiency of the process. Unfortunately, the most powerful
political interests have a vested interest.in maintenance
of the status quo (see Chapter Four). To make this more
lucid in the context of the Huron River Interceptor case, a

concise look at representative policy actors and the stakes

which each had in the outcome of the issue follows.
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Detroit Metropolitan Water Department: The DMWD was

strongly in favor of Plan II. As seen earlier in the
discussion, the DMWD has been continually spreading its
influence by selling water to more and more of Southeastern
Michigan. It now supplies water to more than half of
Michigan's population. Ann Arbor and Ypsilanti currently
use Huron River water for domestic purposes. If they were
to pipe their wastes through an interceptor system, the
Huron will be reduced to about a third of its flow below the
water intakes. It is likely, therefore, that an alternate
source of water supply would have to be found. Needless to
say, the DMWD would be happy to comply.

Wayne County Road Commission: The WCRC was also strongly

in favor of Plan II. The WCRC is in the business of sewer
and road construction and maintenance, and also operates
the Detroit Metropolitan Airport. It controls four waste-
water treatment plants, and approximately 253 miles of
interceptor sewers, and treats the wastes from approximately

54 Nowhere in the approved

3,370 miles of connector sewers.
WRC Plan did it say who would build and operate the waste-
water treatment system, but Wayne County was openly available

for the task.

City of Ann Arbor: Ann Arbor was strongly opposed to

Plan II. As the community at the end of the Huron River
Interceptor, it would have preferred to remain independent
of the system. Plan II would be more costly to the City

than expanding the existing Ann Arbor Treatment Plant to
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provide tertiary treatment. In addition, while costs would

be higher, wastes would be given less treatment. Inclusion
into the interceptor system would more than likely necessitate
a search for alternate sources of drinking water. Thus,

the City would lose control over its wastewater and water
supply:facilities. lAnn Arbor applied for a grant to upgrade
its treatment plant to tertiary treatment, but the WRC

refused (preferring the interceptor scheme).

Oakland County: Oakland County was pro-Plan II. It

is currently largely undeveloped. An interceptor system
would facilitate future development. However, at the
existing time, the County couldn't afford to pay its own
share of an interceptor arm. Thus, Ann Arbor would
essentially be paying for part of Oakland County's share.

Southeast Michigan Council of Government: SEMCOG is

the A-95 regional planning agency. It supported Plan II.
Interestingly, the Council's Technical Staff came out
against the Plan. Why was the Council for it? The answer
might lie in the fact that if SEMCOG didn't support Plan II,
two plans would exist. Because federal grant approval is
contingent upon the existence of one regionally-approved
plan, disapproval of Plan II would further delay the receipt
of federal monies. Thus, afraid of losing the federal
dollars, SEMCOG gave its golden "regional plan" stamp to
the project.

U.S. Environmental Protection Agency: EPA came out in

favor of the Plan in its Draft EIS. Since the regional
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agency (SEMCOG) and the State (WRC) had approved the Plan,
disapproval of the Plan would appear contrary to "local
interests". The federal government, especially in the Nixon
administration, wanted to reward and support local initiative.
From the facts of this case, it appears both EPA and WRC
locked onto the concept of regionalism as one physically

tied together by interceptor lines. The Environmental Impact
Statement was not intended to be a decision document; rather,
it was intended to facilitate the decision-making process by
providing additional information. However, EPA also controls
75 percent federal grant monies. Since a favorable EIS is

a prerequisite to receipt of grant monies, the Impact
Statement became in effect the decision document.

Michigan Water Resources Commission: The WRC supported

Plan II. Although it has the overall responsibility for
water quality in the State, in this case, it was responsive
largely to the interests in Detroit and Wayne County, It is
thought that the WRC believed it could minimize the planning
hassle by supporting Plan II. In addition, a single plant
would be easier to monitor and control than would be a
network of plants using advanced and possibly unfamiliar
technology. An additional State motive for support of Plan
IT was to ensure the tiﬁely capture of available federal funds.
Thus it appears that the WRC got locked into an outdated
position and either wouldn't or couldn't let go.

The Case of the Huron River Interceptor, then,

illustrates a situation whereby planning was effectively
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frozen as of the early 1960's. The institutions and pro-
cesses which had arisen to guarantee comprehensive and
effective planning had failed or had been coerced into
use as politiéal weaponry. As is reiterated in the next
case, the State water agencies, the WRC and the DPH, were
antagonistic to change. In the Muskegon case, however,
rather than supporting an outdated plan, they opposed a

novel and innovative plan.



CHAPTER SEVEN -- THE MUSKEGON COUNTY CASE

"No vested interest is so powerful as the vested

interest in an idea"

-Burke

The wastewater management system which was adopted for
Muskegon County evolved out of a series of regional waste
treatment schemes prompted by a continually declining
ecologic and economic regional environment. The system which
developed is exceptional in that in the space of 36 months,
from August 1968 to July 1971, an innovative wastewater
management policy was formulated, legislative approval of
14 local governments (including the County Board of Com-
miésioners) was obtained, administrative approval of two
stéte agencies was secured and approval of various federal
agencies given, the engineering plans were prepared, and
the bonds for financing offered for sale. How was this
possible? What factors prevalent in the Muskegon experience
account for the political success of such an innovative
system? The material in this chapter attempts to shed some
light upon these questions through a detailed chronologyl
and analysis of the Muskegon case.

Muskegon County encompasses an area of 510 square miles
in western lower Michigan bordering on Lake Michigan. Its
economic development generally paralleled that of the rest
of thé State as was articulated in Chapter Three. By 1840,
the area had become a prosperous center of urbah activity.
In the nineteenth century, its economy was based largely

on the exploitation of the pine forests which blanketed the

130
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area. However, by 1900, the timber resources were largely

depleted due to clearcut logging practices. This caused a

slowdown and an eventual transformation of the economy into
one dominated by heavy industry.

Industrialization began with the expansion of the
foundries which had supplied heavy machinery to the lumber
mills. An abundance of high quality sand was prevalent in
the area and was used in the making of molds used in the
foundries. The initial market for foundry products was the
railroad industry. Later, as the automobile gained in the
economic hierarchy of the State, Muskegon industry shifted
into automobile manufacturing supply. The two World Wars
maintained a continued source of demand for area production.
In 1927, oil was discovered in the region. However, by 1940,
the fields were largely depleted or wasted due to exploitation,
ineffective regulation, and inefficient extraction.

The third major resource, the land, had been left barren
behind the lumberjacks with neither the topsoil nor the
drainage to support a viable agricultural segment of the
economy. Urban growth and the proliferation of heavy industry
had had a disastrous impact on the regional environment.

The shoreline and dunes areas, perhaps the region's most
striking natural features, had been left degraded and
destroyed. Pollution and urban sprawl had run rampant.

By the 1950's, the effects of continued environmental
degradation and a lack of a diversified economy was felt.

Area industries couldn't compete with more modern plants
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elsewhere; the widespread environmental degradation inhibited
their expansion. In addition, pollution and a largely unskilled
work force discouraged new firms from locating in the area:

"By 1968, the unemployment rate was twice the

national average: the young and more educated

residents were emigrating; deteriorated res-

idential and commercial property was widespread;

and agriculture and tourism was almost non-

existent" .2
Indeed, the County population highlights the effects of local
deterioration as it declined from 166,854 persons in 1968
to 157,426 in 1970.3

It became evident then that piecemeal solutions to the
County's problems would not be sufficient to reverse the
downward economic spiral. A total rehabilitation of the
environment was needed. The creation of the Muskegon County
Metropolitan Planning Commission laid the foundation for the
evolution of an aggressive metropolitan planning program.
Wastewater became a central planning feature as a result
of the Lake Michigan Pollution Conference ruling that all
municipal and industrial wastes must be given the equivalent
of secondary treatment with eighty percent phosphate removal
by the end of 1972.4

"In reviewing Muskegon's planning efforts,

three elements stand out. One, a rare willingness

was exhibited to move toward regional development

objectives not constrained by the conventional

approaches. Two, respect was given to the natural

ecological cycle as a closed system in developing

a program for regional development. Three, water

was seen as the key to total regional development”.

Not only did wastewater management become a planning focus,

but it was seen as the key to revitalization of the regional
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economy. This is thought to be significantly innovative
considering the engineering norm of plan minimization of
development and growth pressures resulting from iﬁcreased
wastewater treatment capacity.

In the Spring of 1968, Roderick Dittmer, Muskegon
County Planning Director,went to John R. Sheaffer at the
Center for Urban Studies of the University of Chicago for
help in devising a wastewater management policy in accordance
with the Lake Michigan Conference pact. Sheaffer and
associates studied the region and recommended a system which
was based on several widely-used processes which had not
been previously integrated into a single system.6 Figure 13
contains a schematic representation of the system.

Basically, Wastewater is piped from urbanized shoreline
areas to suitable locations inland where it is given the
equivalent of secondary treatment (in aerated lagoons).
After storage and disinfection, the effluent is spray
irrigated onto crops. Possible income-producing crops
include corn, beans, onions, winter wheat, and legumes.7
Passage through the "living filter" of the soil further
purifies the water. Finally, the treated water is collected
in an underdrainage system, monitored to assure that it
meets drinking water standards, and discharged to the sur-
face waters to augment low flows. Thus the system aims at
a total ménagement approach, using the water resource as a
waste transport and treatment medium and as an input to crop
production, finally returning it to its source in a near-

original condition.
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The syétem was seen by its promoters as creating a
viable agricultural sector for the County, permitting
development of water-oriented tourism, encouraging
industrial growth, further developing the County's natural
and human resources through a better living environment
and more job opportunities, and encouraging the development
of more extensive housing, transit, and education facilities.
The image which was promoted was one of total County
revitalization as is represented in Figure 14.8 Figures
15 and 16 contain maps of the system.9

In order to implement the system, Sheaffer developed
a policy which could be effected only by banning waste
discharges into the rivers and lakes. Dittmer endorsed
the policy and the Muskegon County Planning Commission
followed suit on January 30, 1969. However the State
opposed the system. Sheaffer stated that:

"The Michigan State Water Resources Commission did

not like our point of view. What we proposed

would meet any situation anyone could think of
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