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This study documents that external and internal forces

were causes of change at VCWTP. External forces caused. Fort

Worth to reorganize and introduce new management at VCWTP

after 1982. These improvements led to VCWTP being selected

best managed wastewater treatment plant in the nation by EPA

in 1988.

This study first analyzes external and internal forces

responsible for changes at VCWTP. A history of plant

operations also is reviewed. Personnel interviews were

conducted of perceptions of employees. Finally, statistics

obtained of the plant operation from 1969 to 1988 are

compared with personal interviews.

Five forces effect change at VCWTP; population,

regulatory requirements, political conflicts, an

organizational and managerial factors. Turnaround occurred

as external and internal corrections were made.
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CHAPTER I

INTRODUCTION

This thesis is a case study of organizational change in

the Village Creek Wastewater Treatment Plant (VCWTP), a

municipal utility in Fort Worth, Texas. This utility serves

more than 750,000 people and numerous businesses in 23

communities within Tarrant County. It is owned and operated

by the City of Fort Worth. The various factors influencing

organizational change during the years 1969-88 are examined

in this study.

Tarrant County experienced explosive growth in

population during this nineteen-year period. Fort Worth and

its suburbs shared in this growth, with the suburban

communities having the greatest percentage of increase. The

population growth brought with it much larger volumes of

sewage. The average daily flow increased from 56 million

gallons a day (MGD) in 1970 to an average daily flow of

85 MGD by 1984. The work load at VCWTP increased

dramatically as the facility neared its maximum capability

and repeatedly failed to meet the ever-increasing standards

required by the United States Environmental Protection

Agency (EPA), the Texas Water Commission (TWC), and the

Texas Air Quality Board (TAQB).

I
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Statement of Problem

The VCWTP was cited for water quality violations by the

TWC and EPA numerous times in 1978. It was also cited for

air pollution and odor emissions by the TAQB during this

period. Numerous lawsuits were filed against the VCWTP, and

the conflicts between Fort Worth and Arlington, one of its

nearest suburban cities, intensified during the 1978-1979

period.

Treated effluent from the wastewater treatment plant

discharges into the Trinity River, a major river system

running through North Central Texas. During dry months, the

flow of the river is composed of up to 95% wastewater,

making the performance of the VCWTP critical to the vitality

and usefulness of the Trinity River. Complicating the

problem even more is the fact that the Trinity River serves

as a source of drinking water for several downstream

communities.

Controlling odors generated by the sewage plant became

still another major concern of municipal administrators,

since the facility is located near the border of Arlington

and residential areas in that suburban city. Fort Worth's

environmental problems with the VCWTP directly affected its

adjacent suburban neighbors, as well as other local, state,

and federal governmental agencies.
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Intergovernmental conflicts growing from these

environmental problems increasingly pressured the leadership

of Fort Worth to introduce changes in the VCWTP so as to

meet environmental quality standards. Lawsuits, adverse

administrative rulings, protests by neighboring citizens,

hostile newspaper articles--all were regular occurrences

against the VCWTP during this time. The failure to meet

federal and state environmental standards created a major

political and intergovernmental problem, requiring drastic

organizational change in the VCWTP.

In 1988, at the end of the nineteen-year period under

study, all of these problems had vanished, and the

operations of the plant had turned around. The EPA judged

Village Creek in that year to be the best wastewater

treatment plant of its size in the country and awarded it

the National Environmental Protection Agency's Operations

and Maintenance Award of Excellence. Dramatic

organizational change had occurred in this publicly managed

facility.

Methodology

Organizational change in the public sector has been

studied by a number of researchers in recent years. Some

suggest that much of the change is created by the external

environment (Thompson 1967; Landau and Stout 1979; Stout

1980). Others argue that the changes occur as a result of
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modifications in organizational behavior, including

restructuring of the organization (Downs 1967; Greiner 1967;

Stephens 1988; Eddy 1982). In an attempt to fully examine

and analyze the external and internal forces responsible for

the organizational change of the VCWTP, a framework of

associations between the external and internal environments

is developed to guide the analysis of this study.

Analytical Framework

The relationship between the external and internal

environments of public agencies is complex. In order to

study how these relationships influenced the management and

operation of the VCWTP, an analytical framework was

developed to examine and understand how the external and

internal factors influenced the operations of this public

wastewater facility. The conceptual framework or model is

shown in Figure 1.

The external environment includes the three layers of

government--federal, state, and local--and their laws,

regulatory agencies, and practices that directly impact the

VCWTP. The internal environment consists of all the

organizational aspects affecting the operations of the

plant, including the city council, and the governing body of

the municipal government, which is responsible for directing

the wastewater facility. The analytical framework helped to
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guide the study and to ensure that all pertinent factors

were considered. This matrix of inside and outside forces

helped identify the factors that effect change in the

management and operation of the VCWTP.

The intergovernmental network in which municipal

officials work to deliver the basic public services is first

identified and analyzed. An examination is made to see how

sanctions against the city, such as EPA, TWC, and TAQB

citations, suspensions of grant money, and lawsuits,

influenced service improvement at the VCWTP. Also, local

conflicts and politics and population growth of the service

area were examined to see how they affected the wastewater

facility.

Changes in the internal environment, such as the

organizational structure, management changes, new styles of

leadership, shifts from centralization to decentralization

of command, introduction of new ideas and technology,

increases in finance and budgets were reviewed. Other

aspects of changes, such as organizational behavior,

organizational culture, politics, training, motivation, and

the use of consultants also were considered. It is hoped

that this analysis will assist practitioners and scholars in

the continuing search to understand the dynamics of

organizational change in the public sector.
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Purpose of the Study

The purpose of this study is to investigate what

accounted for the dramatic changes in the operation of the

VCWTP. Several research questions are explored. First,

what factors are responsible for the change in the operation

of the VCWTP? Second, in what way did intergovernmental

mandates, citations, and legal and political conflicts

between the cities of Fort Worth and Arlington play in the

organizational turnaround? Third, what brought about the

infusion of financial capital and the willingness of the

Fort Worth city government to place VCWTP funding needs at

the top of the municipal agenda?

Attention is given also to a variety of managerial

factors believed to have played a major role in the

turnaround of the VCWTP. Such factors as organizational

structure, leadership, management change, decentralization

of command, new technology, organizational behavior,

training, motivation, consultants, and participative

management are examined in an attempt to see how they

influenced change.

Sources and Use of Data

Data needed to explore these influences and to answer

the research questions were collected from the VCWTP through

personal interviews, the examination of various citations,

intergovernmental mandates, lawsuits, and news publications.
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Data also were assembled from annual reports of the VCWTP,

operating statistics, annual financial budgets, productivity

records, capital spending, and annual wastewater volumes.

Open-ended interviews with VCWTP personnel were used in the

data-collection efforts. The questions were structured to

seek to understand what the officials did in the past and

what they did differently during the period in which the

VCWTP won the excellence award. Questions were structured

to explore also the influence of external and internal

environmental factors on the change of the VCWTP. Questions

covered areas such as the influence of intergovernmental

relations, local conflicts, local politics, management

styles, changes in organizational structure and behavior,

and the role these factors played in the turnaround.

Answers from the personnel interviews were analyzed to

determine the influence that external and internal forces

played in the change of the VCWTP.

Simple trend analysis was used in analyzing major and

recurring spending trends, budgeting outlays, and volumes of

wastewater treated per year at the VCWTP. Various types of

expenditures on the utility were arranged in tables in order

to see how the city reacted to pressures from the external

environment. Trend analysis was used to trace changes in

the number and productivity of employees at the VCWTP on a

yearly basis between 1969 and 1988. A review of lawsuits

against the VCWTP in state and federal courts, permit
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violations, and citations from the EPA, the TWC, and the

TAQB was made in order to date and measure the seriousness

of various external pressures on the VCWTP.

The trend in annual budgets was compared with various

changes in the organization in order to identify how

expenditures influenced service improvements. Similarly,

comparisons of personnel data and the amounts of wastewater

flow and quality were used to indicate service outputs of

the VCWTP from 1969 to 1988. Measures of the conditions of

the effluent produced by the wastewater facility showed the

quality level of the VCWTP during these years.

The productivity of the VCWTP was examined both before

and after changes were introduced. The analysis of

budgetary allocations during the period before and after

intervention is useful for showing the commitment of

municipal leaders and management to efficient production of

service and how such commitment influenced the changes in

the VCWTP.

Organization of the Study

The introductory chapter briefly discusses the

organizational change in the VCWTP. It presents the

statement of problem, methodology, and an analytical

framework to guide the study; it also states the purpose of

the thesis, the sources and use of data, and an organization

of the study.
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The second chapter examines relevant literature on the

subject of organizational change in the public sector. The

external and internal forces believed to be responsible for

organizational change in the VCWTP and other public agencies

are reviewed.

The historical background and identification of

problems at the VCWTP is explored in chapter 3. It reviews

the historical, political, and organizational system of the

VCWTP. It discusses how this municipal facility is governed

and managed and the forces that helped trigger change in the

organization. This chapter also examines the stages in the

change process, the differences in leadership patterns in

different periods, and the effects of reorganization on the

management of the VCWTP.

The fourth chapter presents and analyzes data collected

about the VCWTP from the personnel interviews. The findings

from personnel interviews are presented according to how the

respondents responded on each question.

The analysis and comparison of various operational

aspects of the VCWTP: 1969 to 1988 are presented in chapter

5. Tables are used to show the conditions of the

organization in various periods.

In Chapter 6, the concluding section of the study, a

summary and conclusions about organizational changes in the

VCWTP are presented along with recommendations.



CHAPTER II

LITERATURE REVIEW

This chapter focuses on literature describing

organizational change in public agencies. It is divided

into two sections. The first examines external factors that

create a need for change in public organizations. The

second focuses on factors that bring about change within the

organization. The external factors that create the need for

change in public agencies include intergovernmental

relations, political conflicts and issues, laws and

lawsuits, administrative rules and regulations, growth in

population, and the increased number of users of the public

services. Internal factors that bring about change in an

organization include structural modifications, management

changes, introduction of new ideas and technology, and

increases or decreases in finance and budgets.

Modifications in organizational culture and behavior,

improvements in training and motivation, participative

management, and the use of consultants also are factors

reviewed to see whether or not they are significant in

influencing change in public organizations.

11
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Influence of Intergovernmental Relations

Ours is a complex federal system, and the federal,

state, and local governments do not function in isolation

from one another. The numerous organizations and agencies

of each level of government interact on a host of issues,

creating an intricate web of intergovernmental relations

that influences organizational change. These contacts range

from harmonious cooperation to bitter conflicts, and it is

difficult to separate administrative from political aspects

of this interaction. Recent scholars on American federalism

and intergovernmental relations, such as Beer (1978), Elazar

(1962), Stephen and Kanter (1983), Furniss (1974), Houseman

(1986), O'Toole (1985) and Dye (1990) note that these

relations between the federal, state, and local governments

at times affect the politics of taxing and spending,

influence the internal organizational structure and workings

in municipalities and other public agencies, and cause

conflicts or provide means of resolving conflicts.

The system of intergovernmental relations consists of

the national, state, and local governments where each level

shares in almost every functional area. O'Toole (1985, 9)

described the operation of American government as a marble

cake, where every level of government shares in all

governmental functions. Each level of government influences
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all other levels and, therefore, the ability to make

decisions independently is not absolute. He documents that

the administrative system at all levels of government

operates in an interrelated political environment. As a

result, each administrative level is in part dependent on

the other levels. For example, the EPA, a federal agency,

sets rules and regulations under federal statutes to guide

and protect the environment, which has an impact on state

and local administrative agencies.

Federal environmental policies help control the

spillover effects from the environmental actions of one

community or state to another (Dye 1981). Since the system

of intergovernmental relations is a part of the federal

political system, it is also a study of conflicts and

conflict resolution. Many of the conflicts within our

political system arise because of the conflicts between

communities and states (Dye 1981). As will be shown in the

case of the VCWTP, much of the conflict was between Fort

Worth and its suburban neighbors and the downstream users of

the Trinity River. The administrative agencies of local,

state, and federal government became major actors in this

political struggle, and the changes in the VCWTP that led to

resolution of the conflict were influenced by the

intergovernmental political environment.

Intergovernmental relations also are affected by the

nature of fiscal federalism and the fact that all levels of
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government have some taxing and spending powers, even though

their abilities to raise revenues varies greatly (Gramlich

1977, 219-40). Many federal activities, such as mandates of

the EPA to raise environmental standards, significantly

affect the amounts states and local governments are required

to expend on environmental management (USEPA 1979). On the

other hand, federal procurement policies often are

responsible for the billions of dollars in contracts each

year that strengthen the resource base of local economies.

Federal installations create the basis for many jobs and are

revenue sources important to both state and local

governments. Tax policies, such as those regarding

allowances for depreciation on new construction, as opposed

to rehabilitation, are often cited as a means which the

federal government has of influencing the local growth

pattern in new areas, as opposed to older, declining

sections (Hedge 1983, 198-208; Nice 1987, 7).

Another significant federal assistance to state and

local governments is grants-in-aid. The infusion of federal

money to state and local governments to encourage them to

undertake programs desired by the nation has a major effect

on state and local governments' budgets and a great impact

on their governmental behavior. The ability to audit

grant-in-aid expenditures and the possibility of withdrawing

these funds provide the federal government with means of

ensuring that federal policies are carried out. Federal
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grants-in-aid are given to state and local governments with

various stipulations concerning how the funds are to be

spent, and this in turn affects how the administrative

organizations of these levels operate (Beer 1976; Fisher

1988; Ingram 1977).

Federal grants-in-aid to state and local governments

have economic, political, and administrative influence on

the recipients. From the state and local perspective,

officials at all levels welcome federal funds, especially

when economic conditions have exposed state and local

governments to severe fiscal stress and their tax revenues

fail to meet budget targets and citizen demands for more

public services (Howitt 1984, 40). A federal grant may at

times be stimulative more than the amount contributed by the

grant because the state or local levels go beyond federal

minimums required to meet the grant funds requirements

(Fisher 1988, 351-52).

The administration of grants-in-aid through federal

administrative agencies exerts some control over the

policies of the state and local governments. They are

required to follow federal guidelines and to meet mandated

standards (O'Toole 1985, 1-9). In the environmental area,

federal grants to states and local governments help correct

the spillover effects, such as pollution, that arise from

the structure and geographical proximity of subnational

governments.
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Grants also are used at various times by the national

government as a means of redistributing resources among

regions and localities and for various functions which

Congress deems most important (Fisher 1988, 345-46).

Grants provided to local government by the national

government have a clear distributive purpose. Federal

grants also help provide tax relief to citizens because,

without such funds, local and state taxpayers would be

required to fund local and state construction needs,

including municipal wastewater facilities, with additional

taxes or increases in service fees.

Intergovernmental relations also influence the

management of municipal utilities. National programs such

as the environmental laws are enacted as a means to guide or

shape not only the federal government's pollution standards,

but also state and local pollution standards. Environmental

protection is a national, state, and local concern;

therefore, it is not left totally to the discretion of state

and local authorities (Samson 1976; Howitt 1984). Federal

standards must be met by state and local agencies, and this

requires cooperation between the federal, state, and local

governments in order to control the spillover effects of

pollution from one region to another. Local governments

have a primary responsibility in the environmental field and

may be mandated by the state and federal governments to meet

standards set by them.
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As a result of the power to mandate, state and federal

governments have "indirect management" powers over local

agencies (Samson 1976, 29-32; Howitt 1984, 107-35). They

help define the programs of local agencies, influence their

operating principles, and even provide some financial

resources. The states' environmental agencies, such as the

Texas Water Quality Board and the Texas Air Control Board

have the responsibility to enforce the water quality and air

standards set by the EPA and the state for local governments

(Starling 1977) .

In cases where a facility fails to comply with the

standards, the state may order the facility either to meet

the standards required within a certain time period or to

pay an administrative fine until the stipulated standards

are met (Howitt 1984; Texas Water Commission 1979). If a

facility continues to violate pollution standards, it may

face a lawsuit in the state or federal courts. This

decentralized regulatory and management structure means that

national and state policy goals are carried out by

subnational units of government. State and local water and

air quality must be monitored, and, where noncompliance goes

beyond acceptable limits, enforcement action may be required

(Krier and Edmund 1977, 222-23).

Both individual citizens and local governments who are

affected by water or air pollution may file a lawsuit

against the facility responsible. The laws, rules,
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regulations, and stipulations attached to federal and state

environmental standards not only provide the federal and

state governments with power over local government but also

permit citizens to make input into the policies and

management of local wastewater organizations.

As a result of this interrelated system of managing

environmental programs, public utility organizations must

consistently scan and adapt to their various environments or

face serious consequences. As Eddy (1982, 265) notes,

Challenge to the public manager is not only to maintain
the daily operation of his or her unit, but also to
administer in such a way that the organization remains
viable and adaptive as the environment around it
changes. These demands clearly demonstrate the need for
the manager to develop knowledge and skills for coping
with organizational change.

Ever-present change in the external environment of

public organizations, such as population changes and the

increase in users of the public service, causes public

organizations to change, according to Thompson (1967).

Intergovernmental relations between federal, state, and

local governments, and sometimes between one state and

another state, or one local government and another, are

important parts of the exterior environment of public

organizations. The various holders of power in the

political system are influenced by the constant change in

intergovernmental relations, and, therefore, managers of

public organizations must be aware of the changes which may

affect them (Medeiros and Schmitt 1977, 61).
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Wastewater facilities, as public organizations, must

adapt to the rules and regulations imposed on them by the

various federal, state, and local agencies. The effluent

discharged from their plants into the rivers, streams, or

lakes must meet the effluent limitations, monitoring

requirements, and other conditions set forth by the EPA and

the various state environmental agencies (Starling 1977,

76).

organizations respond to, but cannot always shape these

driving forces outside their boundaries. Compliance with

new laws and regulations may be imposed by the EPA, state

environmental agencies, and air quality boards through

citations and lawsuits. These legal sanctions require

wastewater treatment facilities either to comply within a

stipulated time period or to face other penalties. If the

environmental factors change, organizational structures and

behavior may be required to change also (Starling 1977;

Landau and Stout 1979). Like organisms, public

organizations evolve in an effort to better adapt to

environmental forces. The measure of their success

sometimes becomes survival (Stout 1980; Thompson 1967;

Kaufman 1991).

Changes in the Internal Environment

External environmental pressures may force an

organization to respond and to change its internal
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operations, but the internal environment of an organization

may itself be cause of change. If an organization is to

respond to other external or internal pressures for change,

the organizational structure and behavioral patterns must

adapt to these demands (Meyer 1978, 75-96). As will be

shown, the VCWTP was increasingly under pressure to change

in the 1980s as a result of the growing population in the

region, changes in federal and state environmental

standards, lawsuits and environmental mandates against it,

and political conflicts between various nearby communities.

The turnaround in the operations of the plant, however, was

dependant on structural and behavioral modifications within

the organization, as well as the introduction of new ideas

and technology.

Numerous aspects of the internal environment of

organizations influence its ability to adapt to change. The

formal structure and the organizational behavior are two

significant aspects affecting how organizations respond.

The formal structure of an organization, consists of both

its internal division of labor and the coordinating

mechanisms to secure and maintain cooperation of individuals

and units (Heffron 1989, 18-19). Power also is distributed

within an organization according to its structure, and the

intent of organizational change is to redistribute power

within the organization (Greiner 1967, 122-24). Change
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often results in conflicts and power struggles because

structural changes affect people differently.

Organizational change is often feared because it

redistributes power and affects people differently. Without

a systematic plan to bring organizational members together

in the process of change, chances are that some members will

resist change, either because of fear of the loss of

authority (power) and economic position or their inability

to adapt to the proposed changes. A factor that often

blocks change in public organizations, according to Kaufman

(1971, 5-40),, is a lack of employee involvement in the

process, which results in employees' feeling that they will

be adversely affected and will be forced to bear the

economic and emotional cost of the change. Others are

unable to change because of what he calls "mental blinders,"

which result from programmed behavior or narrow

specialization and scale of values. The inability to change

is also the result of systemic obstacles, such as limited

resources, laws, rules, procedures, intergovernmental

agreements, and the cost of capital investments. There are

also the unofficial and unplanned constraints on behavior,

such as informal influence patterns and expectations that

evolve in the social system of the organization and erode

authority. To offset this fear, Eddy (1982) proposes that

efforts to change an organization be proceeded by team
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building, job training programs, and steps to include

employees in the process.

Development of these types of programs to offset

resistance to change does not necessarily require a

leadership or management change but rather an alteration of

the basic structure and problem-solving mechanisms in the

organization, such as the creation of a series of workshops

for key supervisors and the utilization of team management

programs in decision making (Eddy 1982, 265-67). Team

building as a part of structural modification is seen as an

important tool for change and creation of ongoing

organizational learning geared toward higher levels of

performances and flexibility to meet both internal and

external demands on the organization (Eddy 1982).

Others such as Stephens (1988) argue that leadership

change as a part of structural modification plays a vital

part in the turnaround of public organizations. The change

of leadership in the Alabama Rehabilitation Agency in 1984,

he found, brought about changes in organizational behavior.

The new style of leadership allowed employees to participate

in the decision-making process, and this increased

employees' commitment to the values and goals of the

organization. Stephens claimed that organizational leaders

are not capable of bringing about change without the

employees' participation and commitment. A theory of the
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participation of employees, he believes, is vital to

organizational change and improvement.

Change of managers in an organization often helps

because new managers bring with them new management ideas

and new approaches about how to improve the performance of

the organizations. Also, new managers may bring with them

new personnel, problem-solving groups, and improved

communications. An important aspect of these personal

skills is that of being able to acquire and develop skills

that will enable managers to build influence among the

stakeholders. This will help the manager derive maximum

benefit for the organization by acquiring the financial

resources needed (Denhart and Jennings 1987, 199-207;

Starling 1977, 7-21). These factors, as well as others that

encourage organizational change and bring about production

or service improvements, are discussed in the next sections

relating to organizational structure and behavior.

Structure of an Organization

The structure of an organization refers to its internal

division of labor and the coordinating mechanisms needed to

secure and maintain the cooperation of individuals and

units. It offers the observer a "snapshot" of a unit's

behavioral processes (Eulan 1986, 102) and a sense of the

rules that underlie these patterns of interaction.

Structure encompasses not only hierarchical relationships in
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organizations but also more informal practices among people

within the organization, such as discussion groups (Eddy

1982, 265-75). Structural arrangements that encourage

interactions of people can facilitate individual action by

providing a means of communicating information, clarifying

procedures and aims, and informing all members of the

activities of others (Hammond 1986, 379). Structure serves

as a means of rationalizing responsibilities in the

organization by dividing labor, specifying spans of control,

and securing unity of command (Rosenbloom 1986, 188). It

also enhances the efficiency and problem-solving

capabilities of the organization.

Organizational structure also provides the basic means

of defining power relationships within an organization,

coordinating relationships with the external environment,

and creating a means of channeling communications. These

factors, as well as leadership change, centralization, and

decentralization of management, will be examined to see how

they effect organizational change.

Power relations affect the productivity and service

performance of organizations. Structural arrangements

clarify power relations, focus members' attention on

organizational goals, and help contain conflicts (Meyer

1978, 150). Rosenbloom (1986, 119-20) documents how the

structure of an organization shapes its behavior. He argues

that the structure of an organization affects its power
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relations and the behavior of its workers, participants, and

perhaps even casual members. He further argues that

organizational processes also affect organizational and

individual behavior. He contends that organizations can be

rationally designed to achieve their goals in an effective

and efficient manner.

Organizational structure serves as a means of

coordinating activities between the internal and external

environments. Since the environments of public agencies

also influence the structure of organizations and play a

major role in determining the programs to be carried out, it

is essential that organizational leaders keep in touch with

developments in its environments (Heffron 1979, 56-57). An

organization may introduce new structures or procedures to

absorb or lessen environmental turbulence, such as the

establishment of public relations officers to handle

complaints or the creation of new modes of communications to

better deal with the pressures of change within the agency.

Also, an organization may improve coordination between its

internal and external environment by structurally changing

from a centralized to a decentralized system (Stephens

1988).

Public organizations, especially wastewater

facilities, are always under the watchful eyes of the

public, regulators, courts, and lawmakers. Consequently, to

accommodate the pressure from the environment and improve
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coordination between the internal and external environment,

they need to create structures capable of responding to new

legislation and legal issues, changes in rules and

regulations, and citizens' complaints. Recognition of and

response to these kinds of changes require an organization

flexible enough to be able to deal with hostile

environmental actions and to constructively adapt to the

pressure of change (West 1985).

A change from a centralized, autocratic management

style to a more decentralized, participative pattern of

management may help an organization better adapt to change,

as well as improving the productivity and service

performance. Centralization of authority traditionally was

used as a means for achieving coordination of activities,

even though managerial overload limits its utility (Gulick

1987). There are limits to all managers' knowledge, energy,

and psychological resources; therefore, such actions as

increasing the span of control or developing a more

participative approach help in overcoming the difficulties

of overcentralization. As the workload and complexity of

organizations increase, the problems of overcentralization

are magnified. If most of the significant management

decisions are made solely by those at the top of the

hierarchy, the decision-making process may suffer because

the leader does not have the time or energy to study and

oversee every aspect of the business. Overload may result
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because decisions are not made in a timely or orderly

fashion or because they are based on inadequate information

and data (Tushman 1974, 38).

A solution often suggested for such management overload

is decentralization of the organization. According to

Frohman (1988, 51-54) organizations need to become more

differentiated in order to solve organizational problems as

the environments become more complex. He documents that

decentralization of management is the management style most

conducive to attaining excellence in public organizations

because it pays constant attention to the environment. A

decentralized system of management seeks to insure that

every person in the organization is committed to the

purposes and priorities of the organization so that all can

pull together to achieve the goals of the organization.

Decentralized management emphasizes the use of group methods

to solve problems and develop ideas. Leadership is seen as

a shared responsibility in order to bring about productivity

and service improvement. This type of management style is

more suitable for public organizations that are mandated to

change by their external environment (Eddy 1982). Managers

are more effective when the goals are made in consultation

with subordinates and employees. Joint goal-making between

manager and subordinates not only explains why certain job

activities are essential to the organization, but it also

helps structure the work itself.
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Studies on organizational change have suggested that a

combination of structural and behavioral intervention is the

most comprehensive approach to change (Tushman 1974, 13).

Structural modification can bring about new organizational

behavior (Eddy 1982).

Organizational Behavior

Changes in the organizational structure, such as

changes in authority and communication patterns, reward

systems, and job descriptions are likely to require new

skills, knowledge, understanding, and behavior in general.

Changes in organizational behavior, in turn, affect the

feelings and values of employees and influences the culture

of the organization (Ott 1989, 37-39). Modifying

organizational behavior is a significant part of inducing

change in public organizations. People's commitment to

change plays a vital role in the process of modifying

organizations, and obtaining this commitment requires that

employees understand the overall purpose and direction of

the proposed change. By participating in the change

process, people feel they are empowered to act and thus

accept the plan to change the organization (Kaufman 1985).

Organizations need to provide training, education,

research and development, good communication networks,

staffing of various strategic positions with competent

people, motivational techniques, and participative
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management to enhance organizational change and flexibility

(Gilbert 1988, 109-21; McClure 1985, 60-62). Every

individual in the organization needs to continuously improve

their work processes and also demonstrate a commitment to

meeting the organizational goals. A strategy for preventing

problems rather than being reactive to problems is also

important to organizational survival and renewal. Service

requirements need to be constantly monitored to ensure that

they accurately reflect what is needed.

Similarly, the dedication, commitment, and

participation of top leadership to change are essential to

organizational change. Top management must convey a feeling

that they recognize people as an essential resource in the

organization and that their input is important (Schein 1987,

383-94). A strategic plan is needed to guide a program of

organizational change. Such a plan helps design and

construct the kind of organizational structure and behavior

needed to effectively deliver public services. The culture,

values, and norms of an organization help create the spirit

and resolution needed to induce employees to dedicate

themselves to the accomplishment of organizational goals

(Ott 1989).

It is important for organizational leaders to develop a

cadre of skilled managers and supervisors to provide

direction, coordination, and support. Both commitment to

organizational change and flexibility must come from the top
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and must be passed on to other employees (Zemke 1986, 10-

15). Leadership needs to be developed at every level to

provide institutional enhancing innovation and change

(Peters and Augustine 1985, 35-48; Peters and Waterman 1982,

50-61; Peters 1987, 402-20). This can happen only if all

employees feel empowered to participate.

Good relationships between organizational managers and

political policymakers also need to be maintained to ensure

that the organizations' budgetary needs are adequately met.

Politics has to be managed at all times because public

organizations depend on public policies to empower and fund

them (Starling 1977, 7; Heffron 1989, 56-57). Managers need

to learn that disagreement on policy issues is normal and

that compromise is essential. They need to practice active

listening with citizens, colleagues, and others in the

political environment before they commit themselves or take

a position. Unless a manager can handle the political

responsibilities he cannot succeed in the job of public

management (Denhart and Jennings 1987, 199-207).

Summary

An analysis of a public organization's external and

internal environment helps avoid the embarrassment caused

regulatory actions, lawsuits, political conflicts, and other

citizen complaints. To create flexibility in organizations

so that they can change as environmental demands change,
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public managers need to ensure that the organizational

structure encourages such flexibility and that the various

management techniques which encourage participation of all

employees are instituted (Eddy 1982, 265-66). The promotion

of a style of management that encourages greater staff

participation in agency decision making and encourages

teamwork among all staff should be followed by all managers

so that creativity and innovation will be rewarded. Above

all, organizational structure and behaviors need to be

attuned to the demands of the external environment so that

managers can manage change, the politics of the agency, and

contain and resolve conflicts that may arise from

environmental change.



CHAPTER III

HISTORICAL BACKGROUND AND IDENTIFICATION OF

PROBLEMS AT THE VILLAGE CREEK

WASTEWATER TREATMENT PLANT

This chapter uses a variety of secondary sources to

examine the historical background of the VCWTP in the period

from 1969 to 1988 and the challenges it faced in this

period. The historical background of VCWTP is critically

examined in order to not only provide a historical context,

but also to identify the variety of problems faced by the

plant. The first section looks at the treatment processes

used by the municipal plant and also examines its

organizational goals and objectives. A discussion follows

concerning the environmental changes affecting the VCWTP and

the way in which these changes led to dysfunctional

responses by the organization, which caused citizen

complaints, mandates by regulatory agencies, political

conflicts, and lawsuits against the utility, as well as low

morale among employees and poor performance by the facility.

Next, an account is presented of how the VCWTP changed from

being one of the poorest wastewater treatment plants in the

country to becoming one of the best. This process involved

the introduction of new technology and changes in the

32
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organization structure and behavior, as well as improvements

in the political processes, which not only supported the

facility's capital and financial needs, but also developed a

new pattern for resolving conflicts and governing the

utility.

Overview of Wastewater Treatment at the VCWTP

The VCWTP was constructed as an "activated sludge"

plant using a balance of physical settling, biological

treatment, centrifuges, biological digesters, aeration and

chemical processes in its treatment (Camp, Dresser, and

McKee 1980, 1-2). The VCWTP handbook (1988) illustrates

five processes adopted by the facility in treating

wastewater before it is discharged back into the Trinity

River. These processes include pretreatment, primary

treatment, secondary treatment, effluent filtration,

chlorination and dechlorination.

During the pretreatment stages, wastewater goes through

bar screens to remove large objects which could cause

damages to the equipment, such as pumps. This process is

followed by the primary treatment stage in which the

wastewater goes to the primary clarifiers, which are large,

circular settling tanks. At this point, movement of the

wastewater flow is slowed down to approximately one foot per

minute to enable solid materials to settle to the bottom.

These solid materials are later converted to sludge after
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they are scraped from the clarifier and pumped to a sludge

treatment facility. Sludge must be treated to kill

potential bacteria and viruses in order to protect the

public from disease and nuisance. Treated sludge either is

buried in the solid waste disposal sites or is injected into

the soil of sludge fields.

A secondary treatment is needed because the primary

treatment process removes only some of the settleable solids

from wastewater, while about 60 to 65 % of the original

organic matter still remains (Wastewater Operations 1989,

29-32). There are numerous methods of removing these

organic materials. Village Creek uses the conventional

activated sludge treatment process. This secondary

treatment procedure is a biological process that uses

microbes to purify wastewater (VCWTP 1988, 4). The

wastewater is mixed with bacteria-rich "activated sludge" in

large aeration basins. Compressed air is fed through fine

bubble diffusers to provide the bacteria and other

micro-organisms with enough oxygen to support the biological

process in wastewater. Bacteria "eats" organic matter in

the wastewater. The dissolved and suspended particles in

the wastewater are incorporated into the activated sludge

floc through absorption by the micro-organisms.

Clarified wastewater overflows the clarifier weirs,

which screen out remains of the micro-biological process,

and then it moves on to the effluent filtration phase. Most
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of the settled activated sludge is returned to the aeration

basins to continue the treatment process, and the remainder

is pumped to the sludge concentration. Scum floating on the

surface of the final clarifiers is skimmed off and

incinerated.

After the primary and secondary treatments, the

remaining solids in the wastewater are removed by effluent

filtration through multimedia filters composed of gravel,

sand, and anthracite coal. At the next level, the

wastewater goes through chlorination and dechlorination,

where it is first mixed with chlorine to ensure that

disinfection is complete and then goes through

dechlorination in order to remove chlorine residuals.

Dechlorination is necessary so that fish and other aquatic

life can live in the water. At this level, the treated

wastewater looks very much like drinking water, and it is

discharged to a lake or stream (VCWTP 1988, 6). The

remaining procedures relate to sludge removal treatment,

odor control, and disposal.

Wastewater plants are monitored and evaluated by the

environmental agencies on three important measures. These

measures include total volume of wastewater, odor control,

the amount of total suspended solids (TSS) within the waste

stream, and the biological oxygen demand (BOD) remaining in

the sewage effluent (Nunn 1992:).
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The complexities of municipal wastewater treatment

require equally complex management skills. Each phase of

the treatment process requires adequate supervision because

each process has to be monitored in order to remove all the

contaminants from wastewater that are required by the

standards of local, state, and national environmental

agencies before it can be returned to streams and lakes

(Starling 1977, 76). It is in this complex operating

environment that the VCWTP managers must operate.

The VCWTP began service in 1958 with a capacity of

treating five million gallons of wastewater per day (MGD).

It was to serve primarily one section of Fort Worth in a

manner so as to protect the environment of the Trinity River

and to insure water quality for beneficial uses downstream.

To meet these objectives, the VCWTP stressed reduction in

BOD, suspended solids (TSS), and pathogens. Decreased BOD

and suspended solids are achieved through the use of

secondary treatment, whereas reduction of pathogens is

normally accomplished by chlorinating the plant effluent.

Throughout the earliest years of-the facility, the plant's

objectives and all standards were met or exceeded (Fort

Worth Water Department 1982).

Emergence of the VCWTP's Problems

In 1965 the VCWTP was expanded from 5 MGD to 30 MGD in

an attempt to meet the demands caused by a population
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explosion in Fort Worth and its suburban areas (VCWTP 1988;

Fort Worth Water Department 1982). During this period,

services were extended to the neighboring cities of Haltom

City, Richland Hills, North Richland Hills, and Hurst, and

contracts were extended to serve eight other suburban

communities.

The City of Fort Worth's policy plan, in a gesture of

inter-governmental cooperation, was to treat the wastewater

of all suburban cities on its border. In 1972 the VCWTP had

to be expanded again to 45 MGD, and the city continued to

operate another wastewater plant, the Riverside facility

with a capacity of 30 MGD (Fort Worth Water Department 1982;

VCWTP 1988). As the population of Fort Worth and its

suburbs continued to experience tremendous growth, both

wastewater plants were pressed to meet the increasing loads

of sewage.

The daily wastewater treated in the two Fort Worth

wastewater treatment plants in the period from 1974 to 1975

averaged 77.7 million gallons (Nunn 1992, 121). Fort Worth

and nineteen other cities were served by the two plants, the

VCWTP and the Riverside Plant. The suburban cities include

Arlington, Benbrook, Burleson, Cowley, Edgecliff Village,

Everman, Forest Hill, Haltom City, Hurst, Kennedale,

Lake Worth, North Richland Hills, Pantego, Richland Hills,

River Oaks, Saginaw, Sansom Park, Westworth Village, and

White Settlement. All were increasing in population, and



38

the demands on the two wastewater plants continued to expand

(Fort Worth Water Department 1984).

The United States Environmental Protection Agency (EPA)

was established in 1972-73 to administer and enforce federal

laws and regulations in areas of air and water pollution.

It also had the responsibility of formulating control

strategies for state and local environmental programs and of

issuing permits for wastewater discharges. As a result of

political demands to improve the environment, this new

agency was committed to enforcing the rules and regulations

relating to pollution and to gradually raising standards

(Starling 1977, 76). In addition, the Texas Water Control

Board (TWCB) and the Texas Air Control Board were created by

the Texas Water Quality Act and Texas Clean Air Act in 1974

to develop water and air quality plans for the state and to

establish standards, requirements, and regulations

consistent with federal requirements. Their

responsibilities were to issue permits and to enforce

compliance with state and federal standards (Starling 1977,

76).

As a result of continued population growth and the

increase in wastewater volumes flowing into the VCWTP and

the Riverside Plant, the EPA advised Fort Worth that the

Riverside Plant be closed. They suggested that the VCWTP be

expanded to become a regional wastewater treatment facility
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(Fort Worth Water Department 1982). The Riverside Plant was

finally closed in 1979, and the VCWTP was expanded to a

96 MGD facility in 1980. At this time the VCWTP was

considered to be a regional facility with responsibilities

for treating commercial and domestic wastewater from Fort

Worth and other surrounding cities within Tarrant County

(VCWTP 1988, 1). Moreover, the closure of the Riverside

Plant increased the workload for the employees of the VCWTP.

Furthermore, the transfer of employees from the Riverside

Plant to the VCWTP created coordination and operational

problems since the two plants used entirely different

methods and technology to treat and dispose of wastewater

(Camp, Dresser, and McKee 1980). This was the beginning of

the failure of Village Creek to meet the standards set by

the state and the EPA.

The Influence of External Forces on the VCWTP

The consolidation of the :Riverside Plant and the VCWTP,

as well as the population growth of the service area,

presented the management of the VCWTP with major problems.

One problem was that the employees who transferred from the

Riverside Plant, which uses a "trickling filter" technology,

had not been adequately trained to operate an "activated

sludge" treatment facility like the VCWTP. A second problem

was that the VCWTP is located near a residential area, and,

as the plant began having problems treating the increased
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loads, offensive odors caused complaints from the citizens

residing nearby (Camp, Dresser, and McKee 1980). Most

complaints came from citizens in Arlington who lived within

the boundary between the VCWTP and the City of Arlington.

They had earlier opposed the expansion of the VCWTP in their

neighborhood, and now the political conflict flared even

more intensely (Nunn 1992).

The city of Arlington at this stage also became a major

participant in the conflict. It had earlier sponsored an

environmental study opposing the expansion of the VCWTP, and

it now demanded actions to alleviate the odor problems. The

Arlington study analyzed the odor problems generated by the

VCWTP in northwest Arlington on both developed and

undeveloped land located next to the plant (Nunn 1992). As

a result of these actions, the City of Arlington petitioned

both the Texas State Water Quality and Texas Air Quality

Boards to take action against Fort Worth and its VCWTP. The

newly formed EPA during this time visited Fort Worth as a

result of this environmental problem. Fort Worth officials

assured the EPA that construction of new facilities and

programs for odor control were in process, and they stressed

the city's commitment to solve the odor problems.

Despite efforts by the city officials of Fort Worth to

control the odor problem, it continued to be a major issue

of dispute to Arlington residents living near the VCWTP.

The sludge drying beds of the VCWTP and the treatment
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facility generally were at the center of most of these

complaints. Affected citizens in Arlington continued to

threaten the VCWTP with lawsuits, and local newspapers

continued to publish materials on the political dispute

almost daily.

At the same time, Fort Worth residents living in the

area located near the Riverside Plant, which had been

closed, were also complaining about the poor performance of

the VCWTP. They were angry over the closure of a plant

which seemingly was working well. As a result, city

officials in Fort Worth were faced with a continuing hostile

citizenry from both their own city and the suburbs, as well

as pressures from the environmental agencies.

The VCWTP, like most municipal wastewater treatment

facilities in this period, was built with federal aid from

Public Law 92-500 (Burstien 1986, 68). As a result, the

City of Fort Worth was required to comply with all the

operational guidelines set by the EPA and the state

regulatory bodies. The EPA's Permit (1979, 7) requires the

VCWTP to report all instances of noncompliance. From 1979

to 1981, the VCWTP submitted numerous noncompliance reports

to the EPA, the TWQB, and the TAQB that the plant was not

meeting its odor control and effluent requirements.

Environmental and political pressures reached a peak in

1979 when the Arlington citizens affected by the odor

problem organized an action group called People United to
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Save Our Homes (PUSH). This group wrote to the EPA and the

TWQB and contacted state and national representatives in

both the state and United States Congresses. They also

employed the services of an attorney, John Foster, to file a

lawsuit against the VCWTP (Nunn 1992, 123-26). After

formally protesting to Fort Worth officials stating the

permit violations and the failure of the VCWTP for not

complying with mandatory requirements, the attorney notified

the city that he was preparing to bring suit against it. At

the same time, PUSH sought the services of an environmental

expert to pressure the city of Fort Worth to take needed

steps to relieve the odor problem. He pointed out that, by

shutting down the Riverside Plant, the city simply had moved

the odor problem from its original source to the north side

of Arlington, and he requested technical data to enable him

to further analyze the problem. The City of Fort Worth

deliberately delayed sending the data asked for by the PUSH

organization in order to finish its own evaluation through

consultants Camp, Dresser, and McKee (1980).

This heated political conflict between Fort Worth and

Arlington spilled across local and state boundaries and soon

involved national and state representatives. Each of the

representatives attempted to protect the interests of their

constituency. For instance, Texas State Senator Bill Meier

wrote to the city of Fort Worth demanding that the city

immediately correct the problem. Fort Worth responded by
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indicating that they were undertaking relentless efforts to

improve the services of the VCWTP. Also, Martin Frost, a

U.S. Congressman from the district including Arlington,

wrote to Fort Worth and threatened to request that the EPA

withhold $7 million, a part of the federal money granted to

the city. The longer the problem existed, the shriller the

political clamor became.

As the problem intensified, both state and federal

regulatory agencies became more involved in the conflict.

The VCWTP was threatened and cited numerous times by the

TAQB for odor emissions. The EPA blamed the operational

problem of the VCWTP, in part, on the closure of the

Riverside Plant and suspended the award of any further grant

monies. They demanded immediate improvements before the

grant funds would be restored. These environmental mandates

and grant suspensions led United States House of

Representative's Majority Leader, Jim Wright of Fort Worth,

to write to the EPA scolding them about the citations and

mandates imposed on the VCWTP. He explained that they were

doing their best to correct the problem and suggested that

if they had any constructive ideas about how to solve the

problem, they should advise Fort Worth instead of relying on

"pontifical orders" and "bureaucratic harassment" (Nunn

1992, 1:25). Fort Worth defensively pointed out that it had

followed the EPA's advice on closing Riverside and then

directed partial blame to the EPA for the problems of the



44

VCWTP. Fort Worth officials contended that the population

growth in the service areas of the VCWTP also contributed to

the problem. This defensive rhetoric by Fort Worth did not

stop the environmental protection agencies either- from

monitoring the VCWTP or cutting off the grants. At the same

time, Arlington continued to threaten Fort Worth with a

lawsuit.

Fort Worth, in a desperate attempt to solve the

problem, sought the services of outside contractors. For

example, Wapora, Inc., was awarded a contract to install a

"perfumed masking agent" to cover the smell. It did not

work; the odor problem became even worse, and the Arlington

organization PUSH intensified its pressure on the City of

Fort Worth.

PUSH employed the services of an engineering firm,

Sheaffer and Roland, Inc. (SRI) to assist them in studying

the VCWTP problems. Fort Worth delayed in cooperating fully

with the firm or turning over all data containing the

technical planning materials of the VCWTP. Among the

recommendations of SRI was the proposal that Fort Worth

dispose of its sludge in another county for several years

and that it build a replacement treatment facility in

another county and abandon the VCWTP. Obviously, the City

of Fort Worth and the EPA did not accept these

recommendations. Even the other engineering consultants of

Arlington did not support them.
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The odor problem and other operating problems continued

throughout 1979-80. The conflict between Arlington and Fort

Worth intensified. Both federal and state environmental

agencies continued to pressure the VCWTP. As matters grew

worse, it became increasingly obvious that major changes had

to be made at the VCWTP. The next section of this chapter

discusses how the VCWTP overcame these environmental

pressures and witnessed a major turnaround in the history of

wastewater treatment facility in the United States.

Operation and Management of the VCWTP prior to 1982

Before 1982 the VCWTP was part of a division of the

Fort Worth Water Department that was responsible for both

drinking water and wastewater treatment. The department was

headed by a director and one assistant who had direct

responsibility for both the potable water and the wastewater

treatment sections. The wastewater treatment section

(VCWTP) of the department was directly under the supervision

of a plant superintendent who had responsibility for both of

the city's wastewater treatment facilities, Village Creek

and Riverside (Fort Worth Water Department 1982). The plant

superintendent had to be knowledgeable about the various

technologies used in both plants. The wastewater section on

the water department's organizational chart was located near

the bottom of a large and complex department, which had a

number of different objectives and which relied on various
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complex methodologies. Also, five supervisory levels of

management separated the VCWTP operations from top

management (Nunn 1992, 121). Its low position in the water

department's organization was indicative of the problems the

VCWTP was later to suffer.

A centralized management style prevailed in the

department, as the organizational arrangement and chain of

command suggest. The structural arrangement permitted

little flexibility, which was needed by a wastewater

facility to adapt to changing environmental conditions, and

the employees did not feel personally responsible for making

the facility work. They did what they were told to do

because they had little influence on decision making (Camp,

Dresser, and McKee 1980, 225-28). The treatment plant

superintendent had far too many people reporting directly to

him from the facility for him to supervise adequately. To

make matters worse, he insisted on total control of all

operational activities, both maintenance and operations, and

often he became directly involved in minor details of the

plants. Communications, as a result, basically were one-way

between the superintendent and the individuals he was

directing. There were few overall policies or regular

procedures directing the entire workforce, and, generally,

communications were poor. The morale of the employees also

was very low because they could do only what the

superintendent told them to do. Even the line supervisors
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were not given authority to make decisions or to exercise

supervisory control over the areas relating to their jobs

(Camp, Dresser, and McKee 1980). Because the superintendent

worked the eight-to-five shift Monday through Friday, while

the maintenance and operations staffs worked not only the

day shift but also the afternoon, midnight, and weekend

shifts, employees often did not know what was expected of

them, especially in emergency situations such as mechanical

problems or wastewater overflows.

Operational procedures generally did not help the

organization fulfill its functions. Employees were not

permitted access to the rooms where operational and

maintenance equipment and tools were kept. They could get

equipment and supplies only with the permission of the chief

utility operator. The centralization of equipment and tools

resulted in much lost time and a lessening of the ability of

employees to deal with problems or emergencies. Also, lack

of adequate training and teamwork between maintenance and

operation sections resulted in the crews not working

together and in conflicts over responsibilities and duties

between operational and maintenance employees. Operation

employees tended to blame maintenance personnel when

problems occurred and vice versa. The centralized nature of

the VCWTP, the structural deficiencies, the lack of skillful

managers, and the failure of management to effectively



48

train, motivate, and coordinate people laid the foundation

for the problems encountered by the plant prior to 1982.

When the two wastewater facilities (Riverside and

Village Creek) were consolidated in 1979, employees at

Riverside, which had been using a trickling filter

technology, were transferred to the VCWTP, which used an

activated sludge technology. The plant superintendent, who

oversaw both treatment plants, was not completely

knowledgeable about the activated sludge technology and

process. A combination of the lack of training in the

activated sludge processes for Riverside's transferring

employees and the superintendent's lack of knowledge about

the process was bound to lead to problems and poor

performance. Further complicating the issue was the fact

that activated sludge technological design was introduced at

this time at Village Creek without adequate additional

training for those employees who had previously worked at

Riverside. As noted by Nunn (1993:122).,

the complexity of the VCWTP's activated sludge
technology, combined with poor employee morale and
nonexistent cooperation among work groups, resulted in
frequent equipment outages, malfunctions, and
noncompliance with regulatory limits.

Management's failure to provide employee training and

reeducation on the operation and maintenance of activated

sludge technology, along with poor understanding of the

political environment of the VCWTP, set the stage for all of

its future problems, including permit violations, conflicts
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between Fort Worth and Arlington, lawsuits, grant

suspension, citations, and mandates from the EPA, the TWQB

and the TAQB. The external environment of wastewater

treatment plants is dynamic, and, as a result, it has to be

constantly monitored if the plant is to keep up with the

changing requirements and standards (Heffron 1989).

Unfortunately the VCWTP in the period before 1982 was not

capable of adapting to the changing conditions in the

environment; as a result, the plant failed to operate in a

satisfactory manner.

Changes in the Operation and Management of

the VCWTP after 1981

In 1979 and 1980 organizational change began to occur

at the VCWTP. Nunn (1992, 126-30) states that one of the

first remedial actions was a reorganization of the water

department, which included the establishment of a separate

wastewater treatment division. Under the new organizational

arrangement, the water department continued to be headed by

a water director, but there was now an assistant director

for wastewater who was placed over the treatment plant

superintendent. This change resulted in more contact

between the assistant director and the plant superintendent

because it reduced the hierarchical levels between the

superintendent and the head of the department. Under the

assistant director for the wastewater division, a
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superintendent now was responsible for the operation of the

newly combined wastewater plant at the VCWTP. The VCWTP

management was still divided into the functional sections of

operations and maintenance, and problems of cooperation and

communication continued to plague the organization.

Basically, the organization continued under the same

leadership, and it was not able effectively to create a good

working environment that would promote teamwork, trust, and

improvement in the quality of its services. On the

organizational chart the VCWTP appeared to be decentralized

in its operations during this period, but, in reality, it

continued to operate in a centralized manner because the

same superintendent retained control. He continued to

control most of the works and activities, and, under his

centralized management style, he continued to make most

decisions.

Toward the end of 1981, this pattern of management

began to change when the superintendent was fired because of

the lack of progress in the plant's operations.

Unfortunately for the plant, he was not immediately

replaced. For several months, the VCWTP was without a top

manager, and this period is characterized as the lowest and

most ineffective period in its history. Without someone to

lead and set the direction, the plant floundered. There was

no teamwork, and working relationships between maintenance

and operations deteriorated even further. Communications
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between the two functional sections worsened, and the VCWTP

was able to meet neither the customers' needs nor the

increasing environmental standards set by regulatory

agencies.

It was not until a new Director of the Water

Department, Richard Sawey, was employed in 1982 that these

problems began to be addressed. At the same time, Robert

McMillon was hired as the Superintendent for Wastewater

Treatment. The name of the wastewater treatment division

was changed to the Division of Pollution Control, as it was

given much more responsibility and autonomy, although

officially it remained a part of the water department. The

new plant superintendent under this reorganization was given

control of the entire wastewater operation, and he could go

directly to the Assistant Director of the Water Department

on issues and problems that could not be solved otherwise.

The Assistant Water Director of the Division of Pollution

Control became increasingly involved with the VCWTP

problems, and the new regime had the full confidence of the

new Water Department Director.

The new leadership of the VCWTP brought an air of

change, as well as good management skills that introduced a

more participative management style. Soon they were able to

instill a new sense of pride and confidence and increased

effectiveness among employees. Communication among top-,

middle-, and lower-level management improved greatly, and
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communications among all levels of employees improved. A

new training coordinator, Linda Neleson, was employed to

coordinate and supervise the training programs for both the

operations and maintenance sections to improve their ability

to work together.

Municipal officials responded positively to the

improvements in the operation of the plant, and the

financial needs of the VCWTP were more adequately funded by

the governing body. Management was able to increase the

budget and also to increase spending for improvements in

wastewater quality and equipment maintenance. The increased

budget also provided more funds for the training of both

operations and maintenance personnel. Operations and

maintenance staff began to be cross-trained so that they

would understand each other's jobs and could be interchanged

whenever needed. The new leadership also instituted group

seminars for the entire VCWTP staff to discuss goals and

problems. Employees began to believe that their goals were

achievable because through commitment, cooperation, and

teamwork. Everyone was involved in learning how to make the

plant more effective.

As the working environment improved, the services of

the VCWTP also improved rapidly. Odor control became a high

priority for the plant. Modifications were made in the

plant to enable it to reduce odors, a masking agent disposal

system was established around the perimeter of the plant,



53

and maintenance of good housekeeping procedures was

stressed. As a result, citizen complaints and regulatory

mandates began to diminish; the VCWTP now was changing

(VCWTP 1988).

Basically, the new management decentralized the chain

of command and restructured the organization, as can be seen

in the organizational chart (figure 1). Under the structure

of the VCWTP, managers and supervisors were assigned only

the number of employees they could effectively supervise.

The span of control was improved, and the responsibilities

of the entire staff were better understood by all.

As shown in the organizational chart in figure 1, the

organizational structure for the wastewater division is

headed by the Assistant Water Director, who is over the

Plant Superintendent, who is, in turn, directly responsible

for the operation of the plant. Functional work areas are

divided into six operating units headed by a supervisor.

These include Operation, Technical Service, Instrument

Technicians, Administration, Maintenance, and Residual

Management. While the organization helps identify

responsibilities and coordinate activities, the new sense of

empowerment for all employees permits people at all levels
to participate in solving problems and making decisions.

People are guided by standard operating procedures to an

extent, but, at the same time, they are encouraged to make

their own decisions during emergency situations.
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The VCWTP leadership under McMillon improved the

confidence level of all employees. They were provided with

both in-house and outside training programs to enable them

to improve the quality of their services. Moreover, the

fact that municipal officials put the VCWTP funding needs

nearer the top of the municipal agenda provided the

resources the plant needed. Availability of funds for

materials made it easier for the VCWTP to solve problems

before they could occur. This further increased the sense

of confidence that the plant's problems could be solved

among all employees, from the mechanics and operators to the

managers.

At the same time that the internal management problems

were being addressed, steps were being taken to enable the

organization to constantly scan the external environment and

deal with changing demands as they occurred. An employee in

the division was designated to monitor external events at

the local, state, and federal levels, as well as to respond

promptly to citizens' complaints. New relationships were

established with the University of Texas at Arlington in

research to help the VCWTP to find more effective ways to

treat wastewater. Pilot plant studies on the removal of

certain chemical products were undertaken jointly as a means

of continuing service improvements (VCWTP 1988). The VCWTP

became increasingly concerned with public relations during

the period, and it was given an EPA award for excellence as
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the best facility in the nation in 1988. The crisis that

had lasted for almost ten years was met by management

improvements involving both internal and external aspects of

the organization.

Summary

This chapter has shown that both the internal and

external environments of an organization are vital to its

health. First, it showed that the external environment of

wastewater plants influences organizational structure and

behavior. It also indicated that organizational structure

and style of management are important aspects in determining

the output of public agencies. Managers need special skills

to effectively manage their organizations. Skillful leaders

generate new ideas needed to adapt to their external and

internal environments and to deal with the changing

technology of wastewater plants.



CHAPTER IV

ANALYSIS OF PERSONAL INTERVIEWS

This chapter presents an analysis of the findings from

personal interviews of VCWTP employees that were undertaken

in an attempt to answer the research questions of this

study. An open-ended set of research questions was used to

conduct the interviews. A recording was made of the

interviews, and the findings are presented in this chapter.

Research Instrument

In preparation for interviews with VCWTP employees, a

questionnaire pertaining to environmental problems and the

management of the facility was constructed, and these

questions were used in an open-ended format. The following

questions were asked of each of the five respondents

separately: (1) How would you characterize the

effectiveness of wastewater treatment overall during the

1975-1980 period? (2) How would you characterize the

management of wastewater treatment during the 1975-1980

period? (3) After the closure of the Riverside plant in

1979, how did the operation of VCWTP change? (4) What kind

of managerial changes were made at Village Creek during the

period from 1980-1988? (5) What factors would you identify

57
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as most important in improving the operation and management

of Village Creek from 1980-1988? (6) How critical were the

major capital spending projects that took place at Village

Creek from 1980 to 1988? (7) What role did ~

intergovernmental conflicts between Fort Worth and Arlington

in the 1975 to 1980 period play in the changes at Village

Creek? (8) What role did the EPA and state regulatory

agencies in the 1975 to 1980 period play in causing changes

at Village Creek?

Respondents' Answers to the Research Ouestions

Personal interviews were conducted on February 25th and

26th, 1991, with five employees of VCWTP, including the

wastewater superintendent and four supervisors in the

division. Three of the respondents were at the VCWTP prior

to 1981 during the period when the plant was having

difficulties complying with environmental standards. Two of

the respondents were hired in 1982 as the major management

changes were being initiated. The respondents include the

new Wastewater Superintendent from 1982 to the present time,

Robert McMillon; the Maintenance Trainer, Jack Horton, who

was employed at Village Creek prior to 1981; the training

coordinator employed in 1982, Linda Nelson, who has advanced

to the position of Assistant Director of the Field

Operations Division; the former Plant Supervisor for

Operations, R. D. Chumly, who was employed at the VCWTP
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prior to 1981, but who has since retired; and the new

Supervisor of Operations, Gary Burton, who was employed

prior to 1981 and became the operation supervisor at Village

Creek during the McMillon administration. The respondents

requested that their responses not be presented in a fashion

that could identify their individual answers to the

questions; therefore, the analysis does not show how each

respondent answered on particular questions. A summary of

their answers is presented in the following sections.

Question 1: How would you characterize the effectiveness ofwastewater treatment overall during the 1975-1980 period?

There were differing answers by those participating in

interviews about the first question on effectiveness of

wastewater treatment at the VCWTP during the period from

1975 to 1980. Two of the five people interviewed stated

that, generally, the treatment of wastewater during this

period was good. They acknowledged, however, that during

rainy periods, infiltration of rain water at times resulted

in untreated wastewater's being disposed directly into the

river. They insisted that, during normal flows, wastewater

was treated properly so that the effluent met regulatory

standards.

A majority of the respondents (3 out of 5), on the

other hand, answered that the effectiveness of wastewater

treatment during 1975-1981 was very poor overall. The

causes of its failures were said to be the closure of the
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Riverside Plant, the population growth of Fort Worth and the

suburbs, and the ineptness of management.

All of the respondents (5 of 5) agreed that most of the

employees were not adequately trained to operate an

activated sludge plant, especially after the transfer of

personnel to the VCWTP from the Riverside plant.

Furthermore, they all attributed the failures of the plant

to the fact that the superintendent had relatively little

knowledge about how to manage an activated sludge plant,

especially at a time when the plant was under duress because

of unfinished construction of a new 96 MGD plant. All

acknowledged that untreated wastewater at times was

discharged into the Trinity River and that untreated,

decaying sludge created an odor problem.

The three employees who had worked at the plant from

1975 to 1980, the period when the problems were occurring,

agreed that the management was at fault in that it did not

seek the opinion of the staff who had knowledge concerning

how to operate an activated sludge plant. They stated too

that confusion and conflicts existed between plant operators

and maintenance employees, who tried to blame each other

whenever problems arose. According to the three employees,

there was little cooperation, and no group efforts or team

work were encouraged by management to solve these problems.
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Question 2: How would you characterize the management of
wastewater treatment during the 1975-1980 period?

There also were differing answers to Question 2

concerning the management of the wastewater treatment plant

during the period from 1975 to 1980. Two of the respondents

believed that management worked relatively well with

employees and attempted to keep the plant's effluent within

the required standards. These two respondents stated that

inadequate funding hindered the upkeep of the plant and led

to the continuous breakdowns of essential equipment. They

blamed the plant's problems on the city council and top

management's lack of attention to financial needs. Further,

they stated that recommendations of the wastewater

superintendent largely were ignored by the top management.

On the other hand, a majority of the respondents (3 of

5) asserted that the management of the wastewater treatment

section from 1975 to 1981 did not have adequate knowledge

of the processes, procedures and operations of the activated

sludge facility. They stated also that poor communications

existed between plant management and the employees. The

management failed to seek the input of employees who had

experience and knowledge of activated sludge technology.

Furthermore, this majority of respondents stated that

management established no standard operating procedures and

that much of the information provided by management failed

to enable the staff effectively to operate the facility.
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Morale of the employees during this period was very low, in

part because faulty equipment and poor leadership kept them

from doing their jobs well. The lack of leadership was

illustrated by the fact that lower-level operation and

maintenance employees had no access to tools or supplies

from the storeroom unless authorized by the chief utility

operator. During this period the plant often violated

discharge permits and failed to meet environmental

standards. The three respondents reported that management

during this period was more reactive to problems than

proactive. Also, they complained that there were no

effective training programs in areas relating to the

operations of the plant.

According to a majority of respondents, the treatment

plant superintendent from 1975 to 1980 was in control of all

operational activities of the wastewater plant and

frequently became directly involved in minor decisions that

should have been the responsibilities of supervisors. As a

result, supervisors were not able to exercise their

authority to solve the problems because they had to obtain

permission from the superintendent on almost every issue.

Authority in the plant was too centralized, and the

management style hindered effective operations. The

majority also stated that poor management practices

contributed to a high rate of employee turnover and a

serious morale problem. Centralization of command,
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management's inability to arrange and relate work for the

effective accomplishment of objectives, poor materials

management, and the failure to effectively delegate

authority to supervisors were all stressed as major factors

hindering the VCWTP's progress during this period.

A minority of the respondents (2 of 5) answered

Question 2 differently, placing blame for the failures of

the VCWTP mainly on the top management of the water

department. They believed that the water director over the

entire department at the time of the closure of the

Riverside Plant paid little or no attention to the problems

associated with the VCWTP. On the other hand, they defended

the plant superintendent of the wastewater section and said

that he had done all he could, but that he could not get

enough support from top management in the water department.

The combination of water and wastewater within the same

department, according to this minority of respondents, was a

root cause of the VCWTP's problems.

The majority of the respondents (3 of 5), however, were

much more critical of management in the wastewater division

itself. They noted that the lack of adequate training and

knowledge of activated sludge technology created operational

problems and poor production. They insisted that the

wastewater superintendent was inadequately trained in the

technology of an activated sludge facility and blamed him

personally for much of Village Creek's problems. This
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majority criticized the management of the wastewater

division for not instituting a teamwork philosophy to meet

these challenges and also for using an autocratic management

style.

Question 3: After the closure of the Riverside Plant in
1979, how did the operation of the VCWTP change?

All five of the respondents stipulated that the closure

of the Riverside Plant in 1979 created many operational

problems for the VCWTP. The respondents stated that the

employees, especially those transferred from the Riverside

Plant did not have the knowledge and skills needed to

operate the activated sludge technology used at the VCWTP.

These operational problems, in turn, created environmental

problems. The VCWTP did not meet its effluent requirements

in part because the plant was being remade as a new regional

wastewater facility.

Untreated wastewater diverted from the Riverside Plant

to the VCWTP for treatment after the closure of Riverside

often went directly into the Trinity River untreated because

the VCWTP was under construction at this time. Heavy

rainfall aggravated the problem since the amounts of water

coming into the plant far exceeded its capacity. Also,

construction of sludge treatment and disposal facilities was

not finished, and, as a result, sludge was not properly

disposed of or treated, creating a serious odor problem.

Nearby residents constantly complained of odors emanating
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from both the sludge drying beds and the plant, and

regulatory agencies took a number of actions against the

VCWTP for these failures.

Question 4: What kind of managerial changes were made at
Village Creek during the period from 1980 to 1988?

All five of the interviewees agreed that the changes in

management that occurred between 1980 and 1982 improved the

service performance of the Village Creek plant. During this

time, more operators and mechanics were hired, and the plant

was operated in a more efficient manner after a new plant

superintendent for the wastewater section was employed.

Management now took a hands-on approach to assure that

cleaner water was being discharged into the river. Creation

of an autonomous wastewater division in the water department

was cited as one of the positive changes occurring during

this period. Decentralization of the wastewater division

also helped the new management to effectively bypass the

numerous levels of bureaucracy that formerly slowed decision

processes, especially the funding process.

According to all the respondents, the leadership of

Robert McMillon, the new wastewater superintendent after

1982, changed the outlook of the VCWTP. When McMillon

became the wastewater superintendent, he instituted a more

participative management system. Management of Village

Creek under his leadership was praised by all of the

respondents. He had the ability to select competent people
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and to orient, train, and develop them; he also had the

ability to motivate and direct their activities so as to

ensure progress toward the operational goals of the VCWTP.

He also was commended for better allocating resources,

defining chains of command, and revamping communications,

all of which helped to improve employee knowledge, skills,

and morale.

The hiring of Richard Sawey as Director of the Water

Department also was widely praised by the respondents. He

introduced a new spirit of management that affected all

operations throughout the department. Sawey and McMillon

worked well together and had a similar philosophy of

management. The respondents believed too that the

employment of Linda Nelson in 1982 as Training Coordinator

for Operation and Maintenance complemented the management

staff. All of the respondents stated that evidence of the

new leadership was seen in the institution of group-oriented

activities, problem solving, and cooperation between

operation and maintenance employees. These developments

resulted in teamwork, a free exchange of ideas, and

cooperation among all VCWTP employees. The respondents

agreed that people began to feel good about themselves and

also began to consider VCWTP problems as their problems.

McMillon also broke down barriers between maintenance and

operation employees and created opportunities for these

employees to cooperate and work together. Each supervisor
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was granted the authority to make decisions, and more

experienced employees were certified after their training

programs to train other employees. The employment of Camp,

Dresser, and McKee in 1980 to evaluate the management and

operation of the VCWTP helped the plant's new management

implement change. The findings by the consultants helped

management to change and, in turn, galvanized and stimulated

the VCWTP to new levels of excellence in 1988.

Question 5: What factors would you identify as most
important in improving the operation and management of
Village Creek from 1980-1988?

All the respondents believed that the management

changes beginning in 1982 after the employment of Richard

Sawey and Robert McMillon were a major factor in these

improvements. Transformation of the wastewater treatment

section to the Pollution Control Division and the

introduction of a more decentralized and participative type

of leadership were thought to be significant factors in

improvements in the operation of the VCWTP from 1980 to

1988. The fact that the new management was able to secure

the funds needed for construction and modification of

capital projects, repairs, maintenance, tools, and equipment

also was believed to be a major factor in turning around the

VCWTP. Employees now had ready access to all of the

equipment they needed to do their jobs.
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Adequate funding also permitted management to contract

for, develop, and implement training programs for employees.

The respondents also reported that Superintendent McMillon

would frequently divert funds from programs which were not

as pressing to those that needed funding the most. All of

the respondents stated that, as a result of adequate

funding, better trained personnel operated and maintained

the plant more efficiently.

McMillon's leadership style encouraged independent

thought and innovations. He had the ability to delegate

authority, encourage teamwork, motivate people, coordinate

activities, manage conflicts, and, above all, oversee

change. Also, he recognized the need to constantly monitor

the exterior environment affecting the VCWTP, and he

designated an employee to listen and respond to citizens'

complaints and other external matters. As a result, the

VCWTP responded better to the internal and external

environments under his leadership.

Question 6: How critical were the major capital spending
projects that took place at Village Creek from 1980 to 1988?

All the respondents stated that without the

availability of adequate funds for the major capital

projects, the VCWTP could not have met the requirements of

the federal and state regulatory agencies. There was a

consensus that the increases in capital spending which took

place from 1980 to 1988, coupled with a supportive municipal
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administration, enabled the leadership at the VCWTP to meet

the challenges they faced. All of the respondents believed

that the funds for major capital projects were directed to

the areas of greatest need, and also that equipment was

upgraded to better solve the plant's problems. According to

the respondents, the VCWTP would not have won the EPA's

Excellence Award for best operation and maintenance in 1988

without these major capital spending programs. Availability

of funds for major capital spending made it possible for the

VCWTP to be upgraded from 96 MGD to 120 MGD, with additional

final clarifiers and effluent filters capable of

accommodating higher flows of wastewater.

Question 7: What role did intergovernmental conflicts
between Fort Worth and Arlington play in the changes at
Village Creek in the 1975 to 1980 period?

All of the respondents agreed that intergovernmental

conflicts between Fort Worth and Arlington acted as a major

stimulus for change in the vCWTP in the 1975 to 1980 period.

All of the interviewees believed that the pressures imposed

on the VCWTP by the Arlington community, the lawsuits, and

the political conflicts helped gain the attention and

support of municipal officials and the department director.

The bad press from these environmental conflicts had a

serious impact on the City of Fort Worth. The business

community felt threatened since new industry would not come

into a community in chaos, and the city government stood to
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lose grant money if they did not meet federal and state

environmental regulatory standards. Furthermore, the

potential losses from the law suits had to come out of the

city's present assets. All of these factors activated city

politicians and finally led to the sewage issue being placed

at the top of the municipal agenda so that funds became

available to improve the plant and its operations.

The respondents stated that the odor problem

particularly, and the resulting conflict with Arlington,

caused the Village Creek issue to become a high priority for

Fort Worth officials. Many of the actions undertaken at the

VCWTP attempted to solve this problem, which required a

large amount of expensive new technology.

Question 8: What role did the EPA and state regulatory
agencies play in causing changes at Village Creek in the
1975 to 1980 period?

All the respondents believed that external pressure

from the EPA and the state regulatory agencies played a

significant role in causing changes at Village Creek from

1975 to 1980. The fact that the VCWTP needed grant monies

from the federal and state governments forced them to be

attentive to the demands of these regulatory agencies.

Officials of the state regulatory agencies, particularly,

put pressures on the plant and threatened to suspend its

operating permit unless their mandates were met. Municipal

officials were forced by such actions to be more sensitive
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to the needs of the VCWTP. These external pressures also

forced Fort Worth municipal officials to provide funds for

needed capital projects. The respondents stated that to a

large degree the availability of these resources and the

replacement of the old management staff by new personnel

were results of pressure from the EPA and state regulatory

agencies.

Summary

There was consensus among the respondents that the

external factors helped trigger organizational change at the

VCWTP. The consensus broke down, however, when it came to

the influence of internal factors in creating these

problems. A minority of respondents blamed VCWTP problems

on top management of the water department during the period

from 1975 to 1981. These respondents stated that the

leadership of the wastewater treatment section was unable to

meet these challenges because the top paid little or no

attention to sewage problems at the VCWTP. They blamed the

failures of the plant on lack of adequate finances. They

insisted that the turnaround in 1982 was the result of an

increase in finances and the employment of additional

personnel and equipment. The majority, however, blamed the

problems directly on the wastewater superintendent and both

his lack of management skills and his autocratic style,

along with his poor personnel and materials management
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practices which caused the staff to be poorly motivated and

led to a series of operational problems. Based on these

responses by all the respondents, it could be argued that

both the inability of the top management in the water

department to pay adequate attention to sewage problems at

the VCWTP from 1975 to 1985 and, poor skills and autocratic

management style of the wastewater superintendent, all

contributed to the VCWTP problems from 1975 to 1981. All of

the respondents agreed that intergovernmental conflicts were

the main forces that imposed changes at the VCWTP.



CHAPTER V

ANALYSIS AND COMPARISON OF VARIOUS OPERATIONAL ASPECTS

OF THE VCWTP: 1969 TO 1988

A number of operational activities next are analyzed as

a means of comparing the plant's operations during various

periods from 1969 to 1988. These comparisons are made in

order to better understand the factors affecting

organizational change and especially the turnaround that

occurred in the operation of the VCWTP after 1982. The

major areas examined within the plant's operations include

various measures of the plant's output, budgeting and

financial trends, and key aspects of personnel management.

Operational Output

The amount of wastewater annually treated by the VCWTP

from 1969 to 1988 is shown in Table 1. The volume has grown

from 18 MGD in 1969 to 42 MGD in 1987, the largest amount of

wastewater treated daily in this period. Daily wastewater

treatment volumes generally increased from 1969 to 1979, the

year the Riverside plant was closed. After closure of the

Riverside Plant, additional wastewater was diverted to

Village Creek to be treated. In this period, untreated
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sewage at times was being dumped directly into the Trinity

River.

Measurement of productivity for wastewater treatment

facilities centers on the volume and quality of the treated

effluent returned to a receiving stream or river. This is

measured by the amount of biological oxygen demand (BOD) and

total suspended solids (TSS) removed during wastewater

treatment.

The failure of the VCWTP to treat the incoming

wastewater adequately is seen in Table 1. Table 1 shows the

amounts of BOD and TSS in incoming and outgoing wastewater.

The lower the BOD and TSS in outgoing effluent indicates the

amount of pollutants being removed by the VCWTP and

therefore its effectiveness. As is seen, Village Creek

removed only about 79% of the BOD and the TSS in 1981, the

poorest performance in the entire history of the plant.

This is the period when the EPA and the state regulatory

bodies issued administrative mandates and fines against the

VCWTP and the City of Arlington filed its lawsuit against

Fort Worth. It also is the year that the VCWTP was facing

serious operational problems and was without a wastewater

superintendent.

The volume of wastewater treated at the VCWTP by 1982

increased to 36 MGD, an increase of approximately 9 MGD over

the previous year. The percentage of BOD and TSS removed

from incoming wastewater, however, jumped to 92%, a
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phenomenal improvement over the previous year (see Table 1).

The percentages of the pollutants removed from incoming

wastewater improved every year from 1982 through 1988, when

the VCWTP won the EPA's national award. Total suspended

solids removed improved from 77% in 1981 to 99% in 1988, and

the amounts of BOD removed also improved from 77% to 99% in

this period. Thus, Table 1 shows that the amount of BOD and

TSS removed from treated effluent at the VCWTP increased

each year from 1982. This occurred after the new management

team of McMillon and Sawey took over and began to initiate a

more participative management style.

Another way of assessing the productivity of the VCWTP

is to compare the cost of treatment per million gallons

during periods of operation. An analysis of wastewater

treatment cost per million gallons during the period from

1969 to 1988 is shown in Table 1. The amount spent at the

VCWTP per MG of wastewater from 1969 to 1979 ranged from

only $76.56 to $109.25 in constant 1982 dollars. After the

EPA was created in 1972, standards for wastewater treatment

continuously increased, as is reflected in the costs for

treatment in Table 1. In 1979, however, the EPA again

significantly upgraded its requirements (EPA 1979), and this

newly mandated standard caused many of the operational

problems the VCWTP experienced and greatly increased the

treatment cost per MG of wastewater. Cost of treatment per

MG of wastewater in constant 1982 dollars increased
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significantly after 1979. From 1978 to 1979 the cost jumped

from $109.25 to $143.11 per MG. The Riverside plant was

closed in 1979, and the cost of treatment no longer was a

sum of the cost of both Riverside and Village Creek. The

cost after 1979 was computed solely from Village Creek's

operations. The cost almost doubled again from 1979 to

1980, as it rose to $238.26 per MG even though the VCWTP had

its poorest record of performance during this year.

The increasing requirements of the regulatory agencies

obviously required more equipment and personnel to operate

the facility effectively. After the new management team

took over in 1982, the treatment cost per MG stabilized in

the range from $222 to $247 per MG. In the first two years

of their tenure, cost per million gallons of wastewater

treated increased from $222.72 to $247.91. In the next four

years, however, the cost per million gallons treated was

reduced significantly to levels lower than it had been since

1979. Despite the stiffer regulatory standards, the plant

is obviously operating during this period more effectively

and efficiently.

Trends in the Operating Budgets of Wastewater Division

The increasing volumes of wastewater, coupled with the

increasing costs for treatment, obviously affected the

operating and capital budgets of the VCWTP. The amounts of

the total operating budgets of the wastewater division are
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shown in Table 2. The annual wastewater operating budget

includes expenses for the collection system, systems

maintenance, administration, wastewater treatment and

municipal general indirect charges. The total budget for

wastewater in Fort Worth before the creation of EPA in 1972

did not exceed $4 million. After 1975, however, the budget

of the wastewater division grew steadily, reaching a peak of

$18.4 million in 1987.

Furthermore, the total wastewater budget increased

rapidly after the closure of the Riverside plant, increasing

from $9.7 million in 1979, to $11.9 million in 1980, and to

$13.4 million in 1981. Again this was the period when the

plant was most seriously challenged and had its poorest

performance. In the following years, the budget continued

to grow, but by smaller percentages. In 1982, when the new

management team of McMillon and Sawey took office, the

wastewater budget was $15.4 million. It was stabilized in

the range of $17 million every year through 1988.

Under the Fort Worth budget system, the budget for the

treatment function is broken out from the overall wastewater

budget of the division. Table 2 shows both the overall

wastewater budget and the allocations for wastewater

treatment only. Prior to 1979, the wastewater treatment

budget included Riverside and VCWTP; after 1979, it included

only VCWTP because Riverside closed. The budget for

treatment alone is also shown as a percentage of the
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wastewater division's overall budget. As can be seen, the

percentage of the total division's budget directed to

wastewater treatment ranged from 30 to 52% during the period

from 1969 to 1988. During the years the division was having

such poor performance, 1980 to 1982, 52% of the total

division's budget was allocated for wastewater treatment

alone. After the new management team improved the

effectiveness of the plant, the percentage spent on

treatment declined to a range of 47 to 40% of the total

budget. Increasing the effectiveness of the treatment

function enabled the division to free up funds for other

uses such as personnel training and other improvements.

Some of the employees interviewed for this study placed

the blame for the poor performance of the VCWTP in the 1979

to 1981 period on the lack of adequate finances. They

claimed that the city officials and top management of the

water department did not provide adequate funds to the

wastewater facility. The budget statistics do not fully

support or refute the respondents' claim. There was a big

increase in the wastewater budget for the 1979 to 1981

period; however during this period there also was a large

increase in the volume of wastewater being treated. After

1982, the budget increase stabilized, although it was during

this period that most of the progress was made in the

performance of the plant, while at the same time Village

Creek continued to treat more wastewater. There are too
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many variables present to argue that increased finances

alone caused the poor performance or the improvements after

1982.

An investigation of budgeting and expenditure data from

the VCWTP shows a similar pattern of growth in the total

spending per employee. Table 2 shows that wastewater cost

per employee increased tremendously after reorganization of

the VCWTP in 1979 and continued to increase rapidly through

1981. After 1982 the cost per employee in the wastewater

division stabilized or declined over the next four years.

After the capacity of the plant began to be increased again

in 1986 to 120 MGD, the cost per employee rose to its

highest level, $66,271. This data also seem to refute the

claim that adequate finances were the main cause for the

improvements in the performance of the plant after 1982.

Trends in Major and Minor Capital Expenditures

for Wastewater

An analysis of capital expenditures on wastewater

facilities shows great variations over this nineteen year

period (see Table 2). Capital expenditures under Fort

Worth's budgeting and accounting system are broken into

major capital expenditures for new plant additions and

technology and for minor capital expenditures, which include

spending for equipment improvements, repairs, and small

modifications of the existing plant. The major expansion of
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the VCWTP in 1976, which cost over $40.9 million, was the

largest single item in the capital improvement budget for

this entire period. At this time, the EPA encouraged

Village Creek to become a regional wastewater facility. Its

aim was to increase from a 45 MGD plant to a 96 MGD

facility. Although these funds were budgeted in 1976, the

project was not finished until 1980 because of the

construction period involved.

Major capital expenditures throughout the ensuing years

remained at a significant pace except for a drastic slowdown

during the years of 1977 and 1982. In part, this slowdown

was due to the engineering problems of completing projects

and expending funds. It should be noted from Table 2 that,

during the period from 1982 to 1986 after McMillon and Sawey

were employed and performance of the plant had improved

dramatically, capital expenditures for new facilities were

at the lowest levels of any time since 1978. It was not

until 1987 and 1988, as the VCWTP was being upgraded to a

120 MGD facility, that major capital expenditures again

increased.

Table 2 shows the expenditures in minor capital

projects from 1969 to 1988. Spending on minor capital

projects at the VCWTP, unlike expenditures for major

projects, increased rapidly after the closure of the

Riverside plant in 1979. The minor capital budget jumped

from only $17,000 in 1979 to $212,000 in 1980. From 1981
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through 1983 the minor capital budget declined from the 1980

level and stabilized. The largest increase of expenditures

on minor improvements occurred in the period from 1984 to

1988, with the largest amount occurring in 1986.

Significant improvements occurred in the performance of

the VCWTP after 1982, as spending for major capital projects

was declining and expenditures for minor modifications and

plant repairs were increasing. This suggests that perhaps

the rate of growth or change in the physical capabilities of

the plant affected the plant's performance. The rapid

change and the building of new facilities in the earlier

period from 1976 to 1981 appear to have been contributing

factors causing the poor performance of the facility. It

appears that big construction projects result in big

interruption and poor performance until the staff becomes

fully trained on the new technology. The slower growth of

the following period from 1982 to 1987 may have enabled the

staff to learn to operate the new facility and to better

concentrate on meeting the everyday challenges of the plant.

It can also be argued that expenditures on minor capital

projects, such as equipment maintenance and the purchase of

specialized tools, had the effect of improving performance,

whereas the building of new facilities and technology

destabilized work within the plant until the staff was

trained and comfortable with the new technology.
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Key Aspects of Personnel Management

Several of the employees interviewed for this study

suggested that some of the reasons for the improved

performance at the VCWTP after 1982 included an increase in

the number of employees, better training, and improved

morale. The number of employees working at the VCWTP during

the years from 1969 to 1988 is shown in Table 3.

The total number of employees at the VCWTP before the

EPA began to expand its regulation of wastewater facilities

in 1973 never exceed 65, and it was not until the size of

the VCWTP was increased from 45 MGD to 96 MGD and the

Riverside plant closed in 1979 that it had over 100

employees. The number of employees at the VCWTP had

increased from 106 in 1979 to a peak of 143 in 1983 as the

volume of wastewater increased and standards continued to be

raised. Since 1983 the number of employees has stabilized

to around 130 to 140. When the Riverside plant was closed

in 1979, 39 employees were transferred to the VCWTP, raising

the total number of employees to 106.

The cost per employee continued to increase rapidly for

the VCWTP after 1979. As earlier seen average cost per

employee in the wastewater division in 1982 constant dollars

was approximately at the same level from 1969 to 1975, and

then the increasing burden of regulatory standards began

gradually to increase the average cost per employee. It was
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not until after 1979, however, that cost per employee rose

significantly, and it has continued to increase since then.

At the time the plant was struggling to meet the

increased challenges in 1980, fourteen additional employees

were added, and another five were added the following year.

The new management team in 1982 employed seventeen

additional employees. The total number of employees in the

wastewater division was stabilized from 1982 until 1986,

when the force was reduced to 120 or so employees.

Another way of evaluating how effectively the VCWTP was

operating is to examine and measure the attendance of its

employees. Table 3 show the average annual days lost per

employees from 1969 to 1988. The pattern for average annual

days lost per employee from 1969 to 1975 showed

approximately the same number of lost days. From 1975 to

1978 the average annual days lost increased rapidly. During

this period, the plant was being upgraded to a regional

facility and could ill afford to lose the efforts of these

personnel. During the years 1978-79, as the Riverside Plant

was phased out and employees were transferred to the VCWTP,

the average annual days lost declined significantly. The

largest increase in lost days of employees services occurred

from 1979 to 1980 as the new plant was becoming operational.

In 1981 the VCWTP became a separate wastewater division in

the water department. Although they did not have a

wastewater superintendent during that year, the annual
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average days lost per employee declined significantly.

After the institution of the new management in 1982, annual

average days lost per employee continued generally to

decline. This pattern of annual lost days per employee

reflects, in part, the operational and managerial problems

during this period. The fact that the days lost per year

declined significantly after 1982 reflects well on the new

management team and the participative style of management

they instituted.

The annual average turnover rate of employees also is

indicative of morale within an organization since satisfied

employees are less likely to change jobs. The turnover rate

of wastewater treatment employees at the VCWTP is shown in

Table 3. The turnover rate reached its highest peak in the

period from 1979 to 1981 after the closure of the Riverside

facility. It began to decline rapidly after 1981, and the

downward trend continued and stabilized after 1983 at a much

lower rate. This improvement in the turnover rate coincides

with the management changes and performance improvement that

occurred from 1982 to 1988. This improvement may be

attributed to better training of employees, a more

participative management style and teamwork among the

employees. It reflects overall a more satisfied and

motivated workforce.

Another useful measure of the productivity of employees

and the effectiveness of a wastewater facility can be found
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in the average gallons of wastewater treated per employee.

Table 3 show the average million gallons of wastewater

treated per employee at the VCWTP from 1969 to 1988. In the

years before the EPA, or before the EPA significantly

increased the environmental standards (1969-1977), the

annual average wastewater treated per employee was in the

range of 300 to 400 MG daily, although the quality of

treatment was quite poor in comparison to later

requirements. Once the EPA mandated more stringent rules

and regulations, in 1977, the annual average number of

gallons per employee declined to around 200 MGD. This

decline occurred during the years 1977-83, when the VCWTP

was becoming the sole regional plant for wastewater

treatment; this decline reflects in part the problems the

plant was having during this period. From 1983 through

1987, the average increased yearly per employee, to reach

352 MG.

Summary

The examination and analysis of the operational

activities of the VCWTP indicated that both external and

internal changes could be associated with various measures

of performance at Village Creek. The argument of several

respondents that the problems of the wastewater division

were caused by a lack of adequate funds received some

support but other factors seemed equally significant. In
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fact, significant increases in both the operational and

capital budgets occurred in the period of the plant's

poorest performance, from 1979 to 1981. The largest

increase in major capital expenditures was made in 1976.

After 1982, the beginning of the period of improvements in

the plant's operations, fewer major capital expenditures

were made. The operational budget of the wastewater

division grew steadily throughout the period after 1975,

reaching a peak of 18.5 million in 1987. The percentage of

this budget allocated for the wastewater treatment function

peaked in the period from 1980 to 1982 when it reached 52%

of the total budget. As the new management team improved

the effectiveness of the plant, the percentage allocated on

wastewater treatment declined to 40%. Capital budgets for

VCWTP also fluctuated during this period. Major capital

expenditures peaked in 1976, while the minor capital

expenditure reached their highest level after the major

construction projects were completed and increased greatly

from 1982 to 1988 period. The fact that the poorest

performance at the VCWTP occurred after the 1976 capital

expenditures to increase the capacity of the plant from 45

MGD to 96 MGD and after the closing of the Riverside

facility indicates that rapid change may have been one of

the main causes of its poor performance. Once the rate of

change slowed in the 1980s, the plant's performance began to

improve. Big construction projects evidently resulted in
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interruption in a plant's operations, which improve only

after the learning curve has improved for the staff.



CHAPTER VI

RESEARCH SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS

Summary

This case study of the Village Creek Wastewater

Treatment Plant in Fort Worth, Texas, has sought to examine

the various factors contributing to organizational change.

The VCWTP went from being one of the poorest wastewater

facilitLes in the nation in the late 1970s to one of the

best in less than a decade. An examination of the forces

responsible for performance improvements of the facility

shows a variety of contributing factors. Both external and

internal environmental factors were found to significantly

influence the operation of the plant. An analytical

framework of both the external and internal environments was

developed to help guide the study. The various factors

influencing the plant's operation were identified through

the use of this framework.

External factors affecting the VCWTP include population

growth, increases in operational and environmental standards

mandated by regulatory agencies, conflicts between the

cities of Arlington and Fort Worth, technological

innovations, and expansion of the facility. Failure to scan

and to adjust to external environmental changes were a major

91
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cause of the plant's poor performance in the 1970s.

Internal factors also were related to both the

organizational and managerial problems in the 1970s, as well

as to the organizational and managerial improvements that

occurred in the early 1980s.

The population growth of the VCWTP service area and the

establishment of the EPA in 1972 are related to the

operational problems that Village Creek faced from 1979 to

1981. The population explosion of the service area and the

new operational requirements established by regulatory

agencies after 1974, in addition to the EPA's

recommendations that Fort Worth close the Riverside Plant

and convert the VCWTP to a regional facility, introduced

increasing burdens on the facility. Fort Worth extended the

wastewater treatment contract to its neighboring suburban

cities and began expansion of the VCWTP into a regional

facility in 1976. These events marked the beginning of

dramatic changes at the wastewater plant, and they also

created serious management problems. The closure of the

Riverside Plant in 1979, before the new facilities at

Village Creek were completed and were capable of

satisfactorily treating the increased load in wastewater

volume, coupled with the continuing increases in regulatory

requirements, contributed to the poor performance of the

VCWTP during the period from 1979 to 1981.
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The VCWTP was not ready to operate as a regional

facility of its size in 1979. First, the employees and the

wastewater superintendent were not adequately trained to

operate and manage the activated sludge technology used at

the VCWTP, and, thus, poor performance was inevitable.

Also, the rapid expansion of the facility from 1979 to 1981

did not give either the employees or management time to

learn the complexities of their jobs. At the same time,

lack of knowledge of the new technology by both management

and staff led to frequent equipment breakdowns and, in turn,

caused poor performance and environmental violations.

Wastewater and sludge were not properly treated and

disposed of during the 1979 to 1981 period. The poorly

operated plant and untreated sludge began to produce

disagreeable and pungent odors for Arlington citizens who

lived nearby. The combination of odor and poor wastewater

effluent resulted in numerous environmental citations from

regulatory agencies and in political conflicts between Fort

Worth and its suburbs.

The organizational and structural arrangements of the

VCWTP also contributed to its poor performance during the

1979 to 1981 period. The VCWTP was only a section of Fort

Worth's water department and was located near the bottom of

the department's organizational chart. The wastewater

superintendent was responsible to a number of superiors and

had to go through a long chain of command to present the
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problems pertaining to the wastewater section. This

organizational arrangement resulted in the wastewater

plant's problems not being dealt with adequately or in a

timely fashion. The centralized nature of the water

department, as well as the autocratic management style of

the wastewater managers, slowed the problem-solving process

at the VCWTP. This organizational system was not changed

until external pressures forced Fort Worth to reorganize the

water department and to comply with environmental mandates.

Creation of a more autonomous wastewater division in

the water department marked the beginning of a

transformation of the VCWTP. The poor leadership by an

autocratic wastewater superintendent, however, continued to

plague the organization until 1981. The superintendent's

inadequate knowledge of activated sludge technology, coupled

with poor materials management and his inability to

coordinate and delegate duties effectively to employees

contributed to the poor performance of the facility during

1979 to 1981.

Another reorganization of the VCWTP occurred in 1982,

and the name of the wastewater division was changed to the

Pollution Control Division, suggesting greater

responsibilities. Under this arrangement, the new

superintendent of the Pollution Control Division had greater

access to top management in the water department.

Fortunately, new management personnel took the helm of both
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the Pollution Control Division and the water department in

1982. The new wastewater superintendent of the VCWTP and

the new director of the water department worked well

together. They instituted participative management,

group-oriented activities, good personnel and materials

management practices, an employee training program, and a

program to coordinate the operations of the VCWTP in a more

efficient manner. These improvements paid off in 1988, when

the VCWTP was awarded the Excellence Award by the EPA as the

best wastewater facility in the country.

Personal interviews with staff members and an analysis

of the VCWTP operations identified both the factors that had

an impact on the plant and those changes that led to

performance improvements. All respondents in the personal

interviews agreed that the 1982 reorganization of the

wastewater division in the water department was an essential

change. The leadership of McMillon and Sawey was also a

major contributing factor in organizational change and

performance improvements at the VCWTP, according to the

respondents. An analysis of the operational activities of

the VCWTP from 1969 to 1988 also verifies the changes that

occurred after 1982. As a result of the management change,

more wastewater was treated at a higher standard during the

1982 to 1988 period.
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Conclusions

The case of the VCWTP has shown that both constant

scanning and reacting to the external environment of public

agencies are essential to all public managers. The change

in the external environment of the VCWTP was a major cause

of the organizational changes it experienced. The VCWTP,

like all public organizations, depends on its external

environments for survival. The interrelatedness of the

intergovernmental systems forces public agencies to respond

to these environmental demands. If a public agency fails to

adapt well to its environments, it will suffer. Also,

because the VCWTP and other public agencies depend on

intergovernmental transfers as a part of their funding, they

must understand fiscal federalism and the fact that they

must constantly seek the input of citizens in areas of

operations affecting them.

The case study of the VCWTP also showed that the

performance and output of a wastewater facility depend on

what goes on within the organization. The internal

environment, as well as the external environment, must

constantly be evaluated by a manager because both influence

organizational behavior. To change organizational behavior,

both the internal and external environmental demands must be

met.
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It is also clearly seen in the VCWTP experience that

wastewater superintendents, like public managers generally,

must be well grounded in the principles of management. In

the case of the VCWTP, the operational problems grew out of

the fact that the organizational structure was poorly

conceived. The superintendent had not mastered the new

technology in the plant, and he failed to understand the

significance of intergovernmental relations and other

aspects of the external environment. The goals of the VCWTP

were not well spelled out and did not function as they

should. All aspects of internal management prior to 1982

contributed to the poor performance of the facility.

Public managers need to create and establish

organizational structures capable of coordinating and

facilitating the activities of the organization, and they

need to have mastered the dominant technology used in the

organization. They should be able to conceptualize the

place of the organization in the societal system so that

they can react to the environments affecting them. Setting

and clarifying goals for the organization and relating them

to work activities and to the training and motivation of

employees are other essential aspects of public management

evident in this case study. Before 1982 management in the

VCWTP failed in most of these instances.

The major management change, which took place in 1982,

helped bring about the transformation at the VCWTP.
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Performance of the plant improved as better trained

employees operated the plant during the years of 1982-88.

The new leadership better managed the external and internal

environments, and the plant was able to comply with all

environmental standards.

The rate of change in an organization also affects its

performance and output. The fact that the VCWTP attempted

to become a regional treatment facility before it was

completed and before the staff was adequately trained or

management was capable of dealing with implications of the

implementation process, caused many of its operational and

performance problems. It is likely that the Riverside

facility was closed before construction of the new plant was

finished because of EPA's regionalization pressures. As a

result, a wastewater superintendent who was barely

knowledgeable about the activated sludge technology was put

into a leadership position at a very critical time. The

management in the water department, therefore, found it

difficult to handle the complexities of the external and

internal environments of Village Creek. At the same time,

nearly all parties involved (Ft. Worth, EPA, Arlington,

etc.) failed to recognize the danger of attempting to change

at a pace beyond the ability of the existing organization.

The case of the VCWTP indicates that intergovernmental

relations, conflicts between Fort Worth and Arlington, and

lawsuits against the facility all forced the VCWTP to
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improve its service performance. The organizational and

managerial changes after 1982 were in reaction to these

external pressures. Both external and internal factors

caused the changes at the VCWTP.

The slow pace of VCWTP management's commitment to

train, motivate, and direct employees was one of the major

causes of the plant's poor performance in the period before

1982. Public managers need to be skilled in human relations

and capable of leading employees to accomplish the goals set

by the organization. Qualified employees have to be

recruited, trained, and motivated if organizational goals

are to be fully implemented.

Recommendations

The following recommendations are directed to the

VCWTP, but it is believed that they are applicable to all

public agencies. Public managers need to constantly

evaluate the organization's external and internal

environments. Strategic planning that considers both of

these vital environments needs to be undertaken in all

public organizations, and the organizational structure

should be attuned to the external and internal needs and

demands.

Public managers must recognize when structural changes

to an organization are needed. Sometimes such changes are

simple, such as when an organizational chart is rearranged.



100

Other times, structural change may be more complex when it

involves the re-allocation of labor resources, development

of new communication channels, or the establishment of

intensive training programs.

It is also suggested that public managers need to

understand the organizational politics of their agencies,

especially the intergovernmental environment, and be able to

relate to these external demands. Public managers must know

how to play organizational politics and be alert to changes

in the political environment. Another important aspect of

managing politics is to be able to develop the skills needed

to communicate the organization's needs and to gain the

support of decision makers and other public officials

responsible for appropriating funds and affecting the

policies and operations of the organization.

Public administrators need to be skillful managers.

Acquiring and developing management talent should be one of

the main objectives of public organizations. It is also

important that public managers elicit the cooperation of

their subordinates by introducing management styles that

encourage participation and group efforts. It is very

important that public managers be able to manage change,

especially in this era of ever-changing environments.

Creativity and innovation need to be stimulated in order to

achieve desired goals. Conflict and differences among

employees also need to be managed effectively. Independent
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thought needs to be encouraged in all employees in order to

motivate them to improve their knowledge to take desired

actions. Empowering employees and recognizing them as the

most important resources help raise morale and productivity.

Because the environments are constantly changing, management

needs to apply the best management practices, techniques,

and tools in operation, and employees should be encouraged

to improve their work processes through training and

reeducation.

Leadership needs to emphasize that quality improvements

and performance are the chief goals required of all

employees in the organization. A guiding principle that

creates a working environment which promotes teamwork,

trust, and improvement in the quality of services needs to

be established. Public organizations like the VCWTP have to

focus on satisfying the needs and expectations of both the

internal and external customers. Failure to.do so will lead

to experiences similar to those in the VCWTP.
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