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This report discusses the author's internship at Texas A&M University 

Center for Urban Programs from May, 1978 through February, 1979. The 

objectives of the internship were to:

1. Increase the intern's technical competence in problems 

facing local governments;

2. Improve the administration of the Center for Urban Programs 

so that the Center can more effectively serve Texas local 

governments; and

3. Gain insight into the decision making process of local 

governments by active participation.

The intern's responsibilities included work on Center staff-directed 

research projects, Center-coordinated research projects, and Center admin

istration. The intern's major project responsibilities included directing 

the Community Energy Conservation project of the Texas Energy Extension 

Service, developing a street maintenance priority ranking system for the 

City of Denton, serving as University Coordinator for the Garland Urban 

Observatory and devising a Budget Forecasting System for the Center. To 

accomplish the third objective, the author served on the College Station 

Parks and Recreation Board during the internship.

In evaluating the internship, the intern found that it fulfilled all



the objectives set forth by the intern, his internship supervisor, and his 

academic committee chairman. The intern increased his technical competence 

in solving problems facing local governments. He effectively handled 

administrative responsibilities at the Center and he participated in the 

decision making process of a local government. The intern also developed 

personal contacts with local, state, and federal government officials.



ACKNOWLEDGEMENTS

The author thanks all the people who contributed to making the 

internship a meaningful experience and assisted in preparing this report. 

Particular recognition is made of the contributions of Donald L. Woods, 

Ph.D., P.E., Chairman of the author's academic committee and Don C. Moore, 

the internship supervisor. Dr. Donald L. Woods guided the author through 

his academic course work and directed the author through the procedures 

necessary to complete the Doctor of Engineering degree. Mr. Don C. Moore 

Was moore than the intern's supervisor, but also his mentor and friend.

The support of the rest of the intern's academic committee, M.J.

"Bob" Fox, Jr., Ph.D., P.E.; Gary Halter, Ph.D.; Professor M. Drahn Jones, 

P.E.; John V. Perry, Jr., Ph.D., P.E.; and Glenn R. Johnson, Ed.D., Grad

uate Council Representative, is also appreciated. Joseph W. Foster III, 

D.E., P.E., is thanked for substituting during the last month when Dr. Fox 

became ill.

No work experience can be called meaningful without the support of 

one's co-workers. The staff at the Center for Urban Programs, Stephen 

Biles, Dale Burton, Sandy Segal, Ellen White, Bill Fannin, Frank Crumb, 

Karen Taylor, Lynn Millegan, and Kay Sanders made the internship enjoyable 

as well as rewarding. Mrs. Segal deserves special mention for typing this 

report despite the author's handwriting.

The author also acknowledges the many faculty members and Texas city 

managers who worked on the many projects described.

The author also thanks his wife, Claudia, for her understanding,

moral support, and assistance in completing this report.

Rich Kerbel College Station, Texas
March, 1979



TABLE OF CONTENTS

ABSTRACT iii

ACKNOWLEDGEMENTS v

CHAPTER I - INTRODUCTION 1

Internship Goals 1

Internship Objectives 2

Organization of Report 3

CHAPTER II - CENTER FOR URBAN PROGRAMS 4

CHAPTER III - OVERVIEW OF INTERNSHIP 9

Center Staff-Directed Research 9

Overall Assistance Needs 9

Management Assistance Needs ti

Engineering Assistance Needs 11

Center-Coordinated Research 13

Bellaire Sewer System Analysis 13

Texarkana Building Code Modification 14

Sherman Police Study 14

McAllen Data Processing Study 14

Center Administration 15

Budget Administration 15

Proposal Processing 16

Employee Supervision 16

University Reporting Requirements 17

Salary Distribution 18

Summary 18



CHAPTER IV - COMMUNITY ENERGY CONSERVATION PROJECT 20

Objective 20

Organization 20

Methodology 21

Tasks 23

Administrative Tasks 23

Major Tasks 23

Optional Tasks 24

Updating Center Staff Expertise 25

Recruit Cities 27

Train City Staff 27

The Role of Cities in Energy Conservation 28

Building Support for Your Community Conservation Plan 30

Energy Conservation Techniques Roundtable 31

Energy Conservation Information Distribution 31

Provide Continuing Assistance 31

Project Evaluation 33

Evaluation of Intern's Role 33

CHAPTER V - DENTON STREET INVENTORY 35

Tasks 35

Project Organization 36

Methodology 36

Street Inventory Forms 37

Form A 37

Forms B and C 39



Selecting an Evaluation Team 46

Selecting the Streets 47

Determining the Section 47

Evaluating the Results 48

Results 51

Recommendations 52

Conduct the Inventory Yearly 52

Establish a Complete Physical Street Inventory 52

Establish Yearly Budgets for Street Maintenance and
Reconstruction According to the Inventory Results 52

Develop Comparative Street Inventory Data With Other
Texas Cities 53

Project Evaluation 53

Evaluation of the Intern's Role 54

CHAPTER VI - GARLAND URBAN OBSERVATORY 55

Objectives 55

History 55

Organization 56

Research Projects 58

Communication System Evaluation 59

Evaluation of Energy Use Patterns 61

Current Status 61

Research Projects Evaluation 62

Evaluation of the Intern's Role 63

CHAPTER VII - BUDGET FORECASTING SYSTEM 64

Objective 64

Tasks 64



University Accounting Systems 65

Texas Engineering Experiment Station 65

Texas A&M Research Foundation 65

Texas Engineering Extension Service 65

Monthly Accounting Reports 66

Center Annual Budget Estimates 66

Accurate Expenditures Records 68

Project Budget Shortcomings 68

Monthly Accounting Sheets Deficiencies 68

Center Records 69

Future Expenditures and Commitments 71

Staff Salaries 71

Other Expenses 71

Fiscal Status 71

Project Evaluation 73

Evaluation of the Intern's Role 73

CHAPTER VIII - COLLEGE STATION PARKS AND RECREATION BOARD 75

Objective 75

Organization 75

Projects 76

Hoii k Tract Park 76

Revenue Sharing Budget 77

Subdivision Park Deficiencies 77

Evaluation 78

CHAPTER IX - EVALUATION OF INTERNSHIP 79



Increase the Intern's Technical Competence in Problems
Facing Local Governments 79

Improve the Administration of the Center for Urban Programs
so the Center Can More Effectively Serve Texas Local Governments 79

Gain Insight Into the Decision Making Process of Local Government
by Active Participation 80

Other Accomplishments 80

CHAPTER X - SUMMARY 81

REFERENCES 84

APPENDIX A 86

VITA 93



LIST OF FIGURES

Figure 1, University System Organization Chart 5

Figure 2, Center for Urban Programs Organization Chart 6

Figure 3, Salary Distribution Chart 19

Figure 4, Texas Energy Extension Service Organization 22

Figure 5, Community Energy Conservation Activities 26

Figure 6, Workshop Agenda 29

Figure 7, Street Inventory Data Form A 38

Figure 8, Street Inventory Data Form B: Flexible Pavements 41

Figure 9, Street Inventory Data Form C: Rigid Pavements 45

Figure 10, Summary Sheet 48

Figure 11, Key to Street Inventory Data Form B: Flexible Pavements 49

Figure 12, Key to Street Inventory Data Form C: Rigid Pavements 50

Figure 13, Garland Urban Observatory Organization Chart 57

Figure 14, Organizational Control of Center Research Projects
(September, 1977-March, 1979) 67

Figure 15, Project Summary Sheets 70

Figure 16, Employee Salary Sheet (As of March, 1979) 72

Figure 17, Instructions for Completing Budget Status Sheets 74



CHAPTER I 

INTRODUCTION

This is the final report of Richard Kerbel's intern experience at 

the Center for Urban Programs at Texas A&M University from May 29, 1978 

through February 28, 1979. The purpose of the report according to the 

guidelines set forth by the College of Engineering "is to establish that 

the objectives of the internship have been met."^ The objectives of an 

internship according to the same document are:

1. to enable the student to demonstrate his 
ability to apply his knowledge and tech
nical training by making an identifiable 
contribution in an area of practical con
cern to the organization or industry in 
which the internship is served; and

2. to enable the student to function in a 
non-academic environment in a position 
where he will become aware of the organi
zational approach to problems in addition 
to traditional engineering design or 
analysis. These may include, but are 
not limited to problems of management, 
labor relations, public relations, envir
onmental protection or economics. 2

Internship Goals

The intern's long range career goals were established while serving 

in the position of Assistant County Engineer for Boulder County, Colorado 

During his tenure with Boulder County, he realized that public service on 

a local level was a satisfying job experience. The intern also perceived

 ̂ Doctor of Engineering Internship Guiddlines, Texas A&M University 
September, 1976, p. 1.

2 Ibid.



a need for improving his understanding of the relationship between engi

neering principles and the solution of management problems. Therefore the 

intern decided on a career path of working for local government in an 

engineering and management capacity eventually leading to a position of 

city manager in a medium size city.

The intern enrolled in the Doctor of Engineering program at Texas 

A&M University to augment both his technical and management skills. The 

Doctor of Engineering program's goal of producing practicing engineers in 

management positions is consistent with the intern's goal of becoming a 

city manager with an engineering background.

The internship required by the Doctor of Engineering program pro

vided an opportunity for the intern to supplement his job experiences 

in Boulder with different local government activities. An internship at 

the Center for Urban Programs enabled the intern to be involved with many 

local government problems rather than be tied to one problem in one 

specific city.

Internship Objectives

The intern, his internship supervisor and the chairman of his 

academic committee established that the objectives of the internship were 

to:

1. increase the intern's technical competence in problems 

facing local governments;

2. improve the administration of the Center for Urban Programs 

so that the Center can more effectively serve Texas local 

governments; and

3. gain insight into the decision making process of local



governments by active participation.

Organization of Report

At the end of the first month of the internship, the intern sub

mitted a detailed workplan for the internship. This workplan discussed 

the anticipated projects of the internship and the intern's responsibili

ties. At the end of the first month and each subsequent month, the 

intern submitted a monthly progress report that briefly outlined specific 

project accomplishments. This final report is not a compilation of the 

monthly reports. Instead, this report discusses in detail the intern's 

activities, evaluates their results, and assesses the internship according 

to the internship objectives.

The report is divided into three sections. The first consists of 

the first three chapters: an introduction, a description of the intern

ship host organization, and an overview of the internship. The next five 

chapters describe and evaluate the major projects of the internship. 

Finally, the last two chapters evaluate the internship and summarize the 

report.



CHAPTER II 

CENTER FOR URBAN PROGRAMS

In response to a request from Texas A&M University President, Jack 

K. Williams, Professor Richard E. Thomas proposed creating an Urban 

Problems Center within the Texas Engineering Experiment Station in 1971. 

As Dr. Thomas saw it, the Center's goal was "to bring the University's

3
expertise ...to bear on urban problems." The Texas A&M University 

Board of Regents accepted this proposal in 1972.

The Center for Urban Programs is part of the Texas Engineering 

Experiment Station (TEES). The University System Organization Chart 

(Figure 1), demonstrates how the Center relates to the rest of the Univer

sity System. Since the Center is not part of an academic department, but 

is organized to foster research activities for faculty in academic depart

ments, the Urban Programs Council was formed to advise the Center staff. 

The Council consists of representatives from colleges and academic depart

ments whose faculty members have the ability to serve Texas local govern

ments. The Council advises the Center on technical resources of the 

university and assists the Center in the management of its interdisci pii7 

nary work.

The Center consists of four full time professional staff members 

(Figure 2). Don C. Moore directs the Center's operations. He succeeded 

Dean Thomas in the fall of 1977. Mr. Moore previously was Assistant 

Director of the Texas Municipal League.

3
Memorandum from Richard E. Thomas to Dean Fred J. Benson,

August 3, 1971.
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When the Center began operation, to facilitate contacts with local 

governments in the Dallas/Fort Worth area, a Dallas Project Office 

was formed. Dale Burton, former city manager of White Settlement, directs 

the Dallas Office and coordinates the Center's Dallas area projects 

such as the Garland Urban Observatory. The other Assistant Directors, 

Stephen Biles and the author, assist the Director in the campus operations 

of the Center. Mr. Biles, prior to coming to the Center, held various 

positions with the City of Wichita Falls. Both Assistant Directors con

duct research projects and provide support for faculty members working on 

Center projects.

At times, the Center augments its staff with faculty members on 

part-time appointments. These faculty members have both project-related 

and administrative duties. In the past, professors from Electrical 

Engineering, Marketing, Political Science, Civil Engineering, and Computer 

Science served as Assistant Directors. Currently, Dr. Joseph Foster of 

the Industrial Engineering Department is an Assistant Director. The 

Center staff also includes graduate students and student workers from 

various academic disciplines who share the Center's interest in problems 

facing local governments.

Projects undertaken by the Center fall into three broad groups:

0 Problem solving - solving a unique problem of one local 

government or a group of local governments;

t Solution transfer - assisting a local government in adapting 

a problem solving technique developed for another local 

government; and

t Educational programs - distributing information pertinent 

to the needs of local government officials.



The Center has completed projects in all three categories; an exam

ple of a problem solving project is the Fleet Maintenance System designed 

for the City of Arlington. Funded partially by city funds and Public 

Technology Incorporated, the Industrial Engineering Department developed 

a system for recording and scheduling maintenance for city-owned vehicles. 

As an example of a solution transfer project, the Center assisted the 

City of Garland in using a computerized Police Officer Deployment System 

(PODS) originally developed for the City of Arlington. Center-sponsored 

educational programs included an Airport Manager's Short Course and Animal 

Control Officers Training Clinic.

If there is a standard way to describe the development of a typical 

Center project, it would start with a local government identifying a need. 

The Center staff then locates the appropriate faculty researcher or 

researchers to solve the problem. After a meeting with city officials, 

the researcher and Center staff member prepare a proposal outlining how 

the researcher would attack the problem. After the city approves the 

proposal, the Center staff serves as a liaison between the city officials 

and the researchers. The staff's role is to insure that the researcher 

is not only sensitive to the peculiarities of working with cities, but 

also delivers the project results and recommendations in a form under

standable to local government officials. Finally, the Center staff main

tains contact with the city officials to assist in implementation of the 

recommendations.



CHAPTER III 

OVERVIEW OF INTERNSHIP

The responsibilities of the author as Assistant Director of the 

Center for Urban Programs included management and technical charge of 

research projects, coordination of faculty-directed research for local 

governments, and administrative duties relating to the operation of the 

Center. This chapter discusses all projects conducted in these areas 

during the internship and documents how the intern's salary was 

distributed.

Center Staff-Directed Research

To accomplish the Center's objective of bringing the capabilities 

of the University to Texas cities, at times the Center staff directs 

research projects. These projects relate either to overall management or 

engineering assistance needs of local governments. During the internship 

the intern worked on projects in each of the categories as desdribed 

below.

Overall Assistance Needs

Texas Innovation Group. The Center serves as the secretariat for 

the Texas Innovation Group (TIG). The TIG is one of 13 regional networks 

funded by the National Science Foundation to encourage the transfer of 

science and technology to local governments. Currently 40 Texas local 

governments participate in TIG ranging in size from Littlefield to 

San Antonio. The TIG and the Center share the same director, Don C. 

Moore; the project manager is Dale Burton. The author works under their 

direction.



During the internship the TIG planning year ended and the first 

action year began. The intern's responsibilities included preparing bud

gets for the second and third action year proposals, meeting with repre

sentatives of the City of Houston to discuss possible inclusion of Houston 

in TIG, coordinating possible TIG-sponsored research projects and assis

ting in the general administration of TIG. An example of the intern's 

duties for this project occurred during a meeting of all Innovation Group 

managers. The National Science Foundation project managers discussed the 

possibility of a funds transfer from the Department of Energy (DOE) to 

the Innovation Groups to encourage local government energy conservation. 

Since the intern's experiences with the Texas Energy Extension Service 

(see Chapter IV) provided excellent experience in this area, he and the 

Director of the New England Innovation Group represented the Innovation 

Groups before DOE officials. Currently DOE officials are considering the 

transfer.

Urban Technology System. Another network funded by the National 

Science Foundation is Public Technology Incorporated's Urban Technology 

System. This project is funded on a national level to encourage the trans

fer of science and technology to cities with populations ranging from 

50,000 to 250,000. Currently, 30 cities nationwide participate in the 

project. The Center is one of the five backup sites. The backup sites 

assist local technology agents in the 30 cities in identifying appropriate 

science and technology resources to solve the cities' needs. During a 

technology agent training session, the intern presented information on 

past Center research and possible future research areas. In subsequent 

weeks, the intern responded to several requests for information from the 

technology agents present at the training session.



Garland Urban Observatory. The Center's Garland Urban Observatory 

is one part of another national program of overall assistance to cities 

provided by universities. This project is discussed in detailed in 

Chapter VI.

Management Assistance Needs

Coordinating Board projects. The Center received funding from the 

Texas Coordinating Board of Higher Education to develop two programs: 

Professional Development for City Managers1 and Orientation Program for 

Boards and Commission Members. The City Manager program will develop a 

curriculum focusing on enhancing the capabilities of practicing city 

managers. The first step of the project was to determine which groups 

of city managers should be observed to assess the skills to be taught in

the curriculum. These groups were determined by questionnaires sent to a 

random sample of the Statens city managers. The intern assisted in the 

evaluation of the questionnaires and will be a member of the observation 

team. The Boards and Commission project will assist city staffs in train

ing appointed and elected officials on their responsibilities and the 

operations of local government. The intern assisted in the development 

of the proposal for this project and will participate in the training 

program.

Engineering Assistance Needs

During the past nine months, the intern participated in several 

Center-directed engineering projects. Chapters IV and V are devoted to 

two of these projects: (1) the Community Energy Conservation Project of 

the Texas Energy Extension Service; and (2) the Denton Street Inventory.



Regional Energy Profile. The intern directed the Center's engi

neering efforts for a Regional Energy Profile developed for the Alamo Area 

(San Antonio) Council of Governments in conjunction with Arthur Young and 

Company. This project determined the types of energy used in the San 

Antonio area and which segments of the economy use them. The intern 

developed descriptions of local government energy conservation opportuni

ties for inclusion in the final report. During the project, the intern 

attended several advisory committee meetings and made presentations before 

the AACOG executive committee. The unique opportunity to work with a pri

vate consulting firm offered insight into their methods of operation.

Flood Resistant Construction Techniques Proposal. The intern pro

posed portions of three Center-directed engineering proposals that were 

not funded. The first, Flood Resistant Construction Techniques, answered 

a Request for Proposal (RFP) from the Federal Insurance Administration of 

the Department of Housing and Urban Development. This proposal included 

analyzing the design of structures that survived floods to determine their 

common construction techniques. The intern was to serve as co-principal 

investigator on this project with a professor of building construction.

The ten member research team included representatives from five academic 

departments. Unfortunately, this proposal was not considered because of an 

error on the part of the messenger service.

Rural Community Energy Conservation Project. Prepared for the Texas 

Commission on the Humanities, this project proposed to give small communi

ties the opportunity to receive assistance similar to what larger cities 

receive from the Community Energy Conservation project. The intern was to 

serve as the project director. However, the Center did not submit the 

proposal because the guidelines allowed only problem discussion not



problem solving in the project.

State Energy Conservation Plan Evaluation. This proposal was pre

pared jointly by the Center and Arthur Young and Company. The proposal 

preparation provided the intern with another opportunity to work with a 

private consulting firm. Although the project was awarded to another firm, 

the intern did learn that private consulting firms prepare proposals in a 

similar manner to the Center.

Center-Coordinated Research

Each of the Center staff members' responsibilities include serving 

as a liaison between faculty researchers and city staff. As discussed in 

Chapter II, this is one of the Center's primary functions. Besides serv

ing as University Coordinator for the Garland Urban Observatory described 

in Chapter IV, the intern coordinated four other Center research efforts.

Bellaire Sewer System Analysis

Professor Harold Wolf of the Civil Engineering Department directed 

this project which analyzed the Bellaire Sewer System to determine if the 

City should begin replacing all their sewer lines. For this study, the 

intern prepared a history of the project, an evaluation of the project 

results, and recommendations as part of the final report submitted to the 

City staff. The City staff originally contacted the Center because its 

wastewater treatment plant had excessive flows after heavy rains. Bellaire 

city officials hoped the Center could save them the expense of systemati

cally replacing most of their sewer lines. In order to determine whether 

the problem was inflow or infiltration, a testing procedure was developed 

to determine if the sewage during excessive flows was characteristic of 

ground water or surface runoff. The research design did not work because



the City's water supply comes from several wells which prevented develop

ment of consistent sewage characteristics. However the results from phy

sical inspection of manholes and analysis of historical flows led the 

research team to conclude that the City should proceed with a sewer 

replacement program.

Texarkana Building Code Modification

The city officials of Texarkana, Texas approached the Center about 

a building code research project before the internship began. However, 

the project, the Texarkana Building Code Modification, was not initiated 

until July, 1978. The project is designed to propose modifications to the 

city building code to promote the rehabilitation of older structures. 

Principal Investigator for the project is Dr. Charles Hix of the Building 

Construction Department. The intern's role is liaison between the univer

sity research staff and city officials. Presently, the first draft of 

the final report is being prepared.

Sherman Police Study

Sherman city officials requested the Center provide assistance in 

instituting management by objectives in the City police department. The 

Center director requested the intern revise a proposal developed by 

Professor Louis W. Fry of the Management Department. The proposal was not 

delivered to the City because anticipated personnel changes in the police 

department did not occur.

McAllen Data Processing Study

Recently, the Center received a request for assistance in developing 

the City of McAllen's in-house electronic data processing. At present,



the City contracts with a private service bureau for computer services. 

Although the service is provided approximately at cost by a civic-minded 

individual, the City is interested in receiving more information and 

developing an interactive system for financial accounting. The intern, in 

conjunction with Dr. Bart Childs of the Computing Science Department, met 

with City staff and developed a rough draft proposal. The proposal is 

currently under consideration.

Center Administration

As discussed in Chapter I, the second internship objective related 

to the intern's involvement in the Center's administration. From the 

beginning of the internship, the intern and the intern's supervisor agreed 

on administrative tasks that were the intern's responsibility. Although 

these tasks have little similarity to functions of local governments, the 

intern applied his problem solving ability to non-technical matters as 

will be necessary when managing local government. The intern's design of 

a Budget Forecasting System is discussed in Chapter VII. In that chapter 

a discussion of all the Center's budgets is presented.

Budget Administration

Each month the intern distributes monthly payroll charges and other 

expenses as part of the Administration of the Center's Budgets. Each of 

the Center's projects has its own budget for salaries, fringe benefits, 

supplies, overhead, travel, and other expenses. Each expense the Center 

makes must be recorded in its proper category. The intern supervises the 

checking of accounting sheets from the Texas A&M Research Foundation and 

the Texas Engineering Experiment Station (TEES). When errors are discov

ered, the intern arranges for corrections to be made.



Proposal Processing

When the internship began, the time between a city requesting assis

tance and a proposal being sent by the Research Foundation to the city was 

as long as four to six months. This delay was unacceptable. Therefore, 

the Center staff including the intern worked to improve proposal process

ing. The key to reducing the delays caused by administrative procedures 

was understanding the role and capabilities of the Research Foundation.

All research not funded by state agencies must be processed by the 

Research Foundation. Originally, the Center relied on the Research Foun

dation for typing of final drafts and preparing the project budgets. How

ever, by having the Center secretaries type the final draft, the Center 

eliminated the Research Foundation typing delay and the communication gap 

between a new typist and instructions from the proposal author.

Another improvement to proposal processing was the intern's develop

ing proficiency in project budget preparation. This skill enabled the 

Center to give the potential sponsor an accurate estimate of the project's 

eventual cost and shortened the review period of the Research Foundation 

budget department. Since the budget is often complete before the final 

proposal,the Center found that submitting the budget early to the Research 

Foundation meant that it was ready when the final draft was submitted. 

Therefore, another delay was eliminated. Now the Center routinely pro

cesses a proposal through the Research Foundation in only three days.

This does not mean that a city gets a proposal three days after it requests 

one, but it can reduce the time to as short as one month.

Employee Supervision

The intern supervised the work of graduate research assistants and



undergraduate student workers on the Center staff. During the internship 

there were a maximum of four employees in these categories; currently, 

there is only one. At times, two of the employees were working on 

research projects directed by a faculty member outside the Center staff.

In these cases, the intern maintained communication between the Center 

employees and the researcher to assure that the client city was receiving 

the product it expected. The intern also performed the normal duties of 

a supervisor including hiring and training new employees and delegating 

work assignments.

University Reporting Requirements

Responding to University reporting requirements is another of the 

intern's responsibilities. Routinely the University administration 

requests the Center to document past and predict future activities. The 

most significant of these reports is a program evaluation of the Center's 

activities required by the State Legislature. In January of 1978, the 

Center developed three performance measures to determine goal accomplish

ment and estimated the coming year's activities. The three performance 

measures are: (1) number of sponsored research programs; (2) number of 

cities served by research and transfer; and (3) number of identifiable 

problems attacked.

In August, 1978, the intern evaluated the 1977-1978 fiscal year

actual performance compared to the January performance estimates and found

that the Center had attained or exceeded the predicted performance level 

for each measure.



Salary Distribution

Each month the intern's salary is distributed among various research 

projects according to the percentage of time spent on each project 

(Figure 3). A review of the Salary Distribution Chart shows that all the 

projects mentioned above did not have salary charged to them. Some of 

the projects mentioned included proposal development costs which must be 

absorbed by other projects. Meanwhile, others described individually 

were considered for funding purposes to be part of the Texas Innovation 

Group.

In addition5 the cost of administrative tasks were distributed among 

the research projects and not charged to the Center's administration 

budget except in June. Therefore, the Salary Distribution Chart only 

approximates the intern's time commitments.

Summary

This Chapter presents an overview of the intern's involvement in 

projects fulfilling Objectives 1 and 2 of the internship. The projects 

were categorized as Center Staff-Directed Research, Center-Coordinated 

Research, or Center Administration. Each project and the intern's 

responsibilities were described.

Chapters .TV through VII discuss in greater detail four projects 

relating to these objectives. Chapter VIII reports on the project accomp

lishing Objective 3.



Sa
la

ry
 

D
is

tr
ib

ut
io

n 
C

ha
rt

41
jO©■Mu
o

i .
91

JQ

O.OI
in

Ol3«c

3r»

of
UJt/>

QC
UJ

z  
o  »—«
v>z
LU
I—
X

C9Q£

O  Z  i—  O  I— oS 1—' C co 
*—  CO <✓> 
Z  O  <->uo:r « < s :  tx. o o o ca u

a;
o
U .  CO

__i q:
« C  >—  LU 
Z  Z  CJ5
ow <  «-< s: z  <st q. *r to o 2
U J  __J 
IJL. LU  > -o  >  »—
CC LU  *1 
Q . Q U

o ta*=C—I z
<  <  X

O  D£ 
Q£ O

oC
C5
Z=3o>-
q:3
3C
&C

>-0£O►-

LU
UJOSHl/l

CC
oLtiO

a:
I— LU(ST ZL3 

O  UJr£

5
S I c x j

o o  o
oO

__  COtz cs
LU CC

ca.ca

2  
►— 

Q£ CO►H
z

Q

o o.
Z  Z3z  o >— cc 

CD»/)

oc
U J

LU<✓)

I T

Q£ CO
LU •— i __
t—  z Z
z  — o  
l uu c ^ -  

-£C-
o
CO



CHAPTER IV 

COMMUNITY ENERGY CONSERVATION PROJECT

Texas is one of ten states to receive grants from the Department of 

Energy (DOE) to establish Energy Extension Services (EES). The EES pro

gram v/as conceived by the Energy Research and Development Administration 

(ERDA). Between the submission of the proposal to ERDA and eventual fund

ing by DOE, ERDA and the Federal Energy Administration (FEA) were merged 

to form DOE. The original grant awarded funds to operate the Texas EES 

for eighteen months from October, 1978 through March, 1979. Subsequently, 

DOE extended the grant for another six months through September, 1979.

The Community Energy Conservation (CEC) project is funded by the Texas EES.

Objective

The objective of the Texas EES is to "test the effectiveness of a 

variety of services to assist small energy users in achieving certain

4
well-defined energy-saving objectives." The CEC objective is to test 

the effectiveness of local government as a delivery mechanism for energy 

conservation information.

Organization

Five area offices and eight special technical programs comprise the 

Texas EES. The area offices work directly with the citizens of their 

region. They are managed and staffed by universities (San Antonio,

^ Office of the Governor. The State of Texas Energy Extension Service 
Proposal (Austin, Texas: Office of the Governor) June 30, 1977, p. 2.



El Paso, Dallas/Fort Worth, Houston) or the Agricultural Extension 

Service (Lubbock). The technical programs are titled: Rural Poor; Finan

cial Institutions; Hospitals; Home Building; Industry; Small Manufacturers; 

Heating, Ventilating, and Air Conditioning Engineers; and the CEC. Each 

of the technical programs is directed by researchers at Texas A&M Univer

sity or Prairie View A&M University.

Both the area and technical programs are coordinated by the Center 

for Mineral and Energy Resources (CEMR). Dr. Stephen Riter, Assistant

Director of CEMR, directs the Texas EES, An organization chart (Figure 4) 

illustrates the relationship between the programs. The intern, as project 

director, is responsible for coordination with the EES central staff and 

providing direct assistance to the CEC cities.

Methodology

The CEC methodology is based upon a marketing concept, the Consumer

5
Adoption Cycle. This concept theorizes that the majority of consumers 

follow the lead of "early adopters" in making their purchasing decisions. 

The Center proposed testing whether this concept applied to cities adopt

ing programs. By developing complete CEC programs in six "early adopter" 

cities in the Dallas/Fort Worth area it was hoped that when other cities 

developed their own CEC programs they would base their programs on the 

"early adopter" cities.

 ̂Joe Kent Kirby. Consumer Behavior: Conceptual Foundations (New 
York: Dun-Donnelly Publishing Corporation) 1975, pp. 480-490.
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Tasks

The detailed workplan for the CEC developed by the intern sets forth 

administrative tasks, major tasks, and optional tasks. The latter two 

categories were first developed in a program outline sent to potential CEC 

cities. However, the detailed workplan brojce the tasks into subtasks, 

assigned staff, and set completion deadlines. The tasks were:

A. Administrative Tasks

Task 1: Update the Center for Urban Programs staff in the "state 

of the art" of the community energy conservation.

Task 2: Establish coordination links with other energy related 

government and private organizations.

Task 3 : Develop program outline and enlist participating cities.

Task 4 : Document the above stated efforts.

B. Major Tasks

Task 1: Train city energy staff in "state of the art" energy con

servation techniques.

Task 2: Assess status of existing energy conservation work in 

community.

Task 3: Assist city executives and staff in designing a community 

energy conservation program with a strong city government leadership 

element.

Task 4 : Assist city executives and staff prepare a plan for communi

cating with citizens about energy conservation.

Task 5: Aid in assembling and preparing materials to be used in 

CEC information programs.



Task 6: Measure and document effectiveness of CEC demonstrations; 

this will include a measure of cost-effectiveness.

C. Optional Tasks

Task 1: Aid in evaluation of energy usage in city buildings and 

operations, and recommend remedial actions or priority areas for detailed 

cost-benefit analysis.

Task 2: Assist development of energy conservation presentations to 

civic clubs, neighborhood centers, schools, and other public forums.

Task 3: Develop practical seminars on energy conservation for 

special groups of energy consumers; i.e., builders, home repair and 

housing rehabilitation advisors, or owners of commercial buildings.

Task 4 : Help design and conduct surveys of citizen opinion and 

behavior regarding conservation.

Task 5: Provide assistance establishing an "energy conservation 

action committee" made up of citizens, business leaders and city offi

cials for the purpose of adding to the leadership dimension.

Task 6: Help design and implement special energy conservation 

awareness activities to call attention to the program.

The Center's activities under the Administrative Tasks and the first 

two Major Tasks can be combined into: updating the Center's staff com

munity energy conservation expertise, recruiting cities to participate 

in the program and training the staffs of the participating cities. The 

Center is currently providing assistance to the CEC cities in implementing 

Major Tasks three through six and all the Optional Tasks.



Updating Center Staff Expertise

For the Center to update its expertise in community energy conserva

tion, the intern researched publications, consulted city staffs across 

the nation and attended short courses and seminars. Based on this 

research,the intern divided city energy conservation activities into 

five categories.

1. In-house - This category focuses on the development of programs 

such as city building audits and energy contingency plans with 

the objective of reducing city government energy consumption.

2. Individual Assistance - Emphasis is placed on establishing a 

city staff responsible for providing individual citizens with 

information on how to conserve energy in their homes and busi

nesses. This is accomplished by energy audits, analysis of infra

red - thermographs and similar programs.

3. Citizen Awareness - This category stresses the systemized dis

bursement of energy conservation information to the general 

public using mass media and individualized programs.

4. Transportation - This component seeks increased energy effici

ency in the transportation system by recommending vanpool/carpool 

services, synchronizing traffic lights, and similar programs.

5. Codes - The adoption of building codes and development practices

are designed to decrease energy consumption in new construction 

and in rehabilitation of older neighborhoods.

The chart on the following page (Figure 5) lists some of the programs 

that can be included in each category. While no city can expect to imple

ment each program listed, the chart serves as a shopping list for the city
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staff in developing their own city energy conservation program. Cities 

may also choose to implement programs not listed to meet a particular need.

Recruit Cities

In recruiting the "early adopter" cities, the staff did not want to 

create interest in the program but instead looked for cities already con

sidering energy conservation programs. A notice of Innovative Energy 

Conservation Grants offered by the Governor’s Office of Energy Resources 

was mailed by the Center to cities in the Texas Innovation Group. The 

city managers of interested cities were mailed a CEC program outline and 

asked to get a commitment of the elected officials of their city. The 

selected cities were Denton, Garland, Grand Prairie, Texarkana, and Waco.

For the CEC project to be successful other Texas cities must adopt 

the programs of the selected cities. Cities more readily adopt programs 

if they follow the example of cities of similar population. The popula

tion range of the CEC cities reflects the majority of Texas cities.

Train City Staff

After recruiting the cities and before training the city staffs,

CEC staff conducted interviews with top city officials in each of the 

cities to assess the status of their cities' energy conservation efforts 

and determine their expectations for the project. These structured 

interviews were tape recorded and compiled to prepare a status report on 

all the cities' efforts. The conclusions of this report stated that the 

original workplan will be modified to:

§ account for the high degree of technical competence of the city 

staff in one of the home energy audit techniques (i.e., infrared



aerial photographs, infrared scans, walk through audits);

• emphasize the establishment of city goals and plans for energy 

conservation; and

• assist cities coordinating the various government and non-govern- 

ment energy conservation efforts.

In response to the conclusions of this report, the CEC staff deve

loped a one day Community Energy Conservation Workshop for the CEC cities' 

energy coordinators. The workshop agenda (Figure 6) was designed to 

address both managerial and technical aspects of community energy conser

vation planning.

The Role of Cities in Energy Conservation

The first presentation dealt not only with an ideal city program 

but also the relationship of the Texas EES programs to the State Energy 

Conservation Plan (SECP) and the then proposed National Energy Act. The 

SECP is a program currently funded by DOE but conceived by the portion 

of DOE that used to be FEA. The goal of the program is to reduce energy 

conservation by 5% by 1980. All 50 states received grants to develop 

and implement SECP1s.

The Governor's Office of Energy Resources (GOER) is reponsible for 

implementing the Texas SECP. One of the eleven program areas in the plan 

is local government. As part of the program, the GOER grants cities 

money for innovative energy conservation programs. Another program area 

of the SECP is thermal and lighting standards. Under this program, local 

governments received grants to adopt energy efficient building codes. As 

part of the then proposed State Energy Management Planning Act, the EES 

and SECP were to be combined. However, the actual form of this



Figure 6 

Workshop Agenda

DESIGNING A COMMUNITY ENERGY CONSERVATION PLAN 
August 17, 1978 

Room 101 Texas A&M at Dallas

9:00 a.m. INTRODUCTION
"The Role of Cities in Energy Conservation"

Rich Kerbel 
Project Director
Community Energy Conservation Program 
Texas Energy Extension Service

10:15 a.m. BREAK

10:30 a.m. "Building Support for Your Community
Conservation Plan"

Don C. Moore 
Director
Center for Urban Programs 

12:00 Noon LUNCH

1:15 p.m. "Energy Conservation Techniques Roundtable"

Walt Patterson, Moderator 
Dallas/Ft. Worth Area Office 
Texas Energy Extension Service

2:30 p.m. BREAK

2:45 p.m. "Energy Conservation Information Distribution"

Charlene Clark
Energy Information Specialist 
Texas Energy Extension Service

3:45 p.m. "What's Next in the Community Energy
Conservation Project?"

Rich Kerbel



combination was not clear.

The National Energy Act (NEA) is composed of five bills concerning 

natural gas pricing, utility rate reform, energy taxes, coal conversion 

and energy conservation. The areas of the Act that relate to natural 

gas pricing, energy taxes and energy conversion are to be controlled and 

implemented by the federal government. However, the energy conservation

and utility rate reform aspects of the Act call for certain implementation 

activities at the State and local government level.

The section relating to natural gas conservation allows for gradual 

removal of price controls by the year 1985 when natural gas will be 

priced at its market value. However, it is unlikely that the energy bill 

will affect the local price of natural gas or electricity; Texans are 

already paying at or near the future market rate.

The tax portions of the NEA, beginning in 1980, steadily increases the

tax on "gas guzzlers" to encourage purchase of fuel-efficient vehicles.

This section also gives tax credits to individuals and businesses that 

either install energy conservation measures, such as insulation, or con

vert to renewable energy sources, such as solar or wind.

The NEA requires power plants and major raw-energy consuming indus

trial facilities built after 1977 to use coal or alternative sources and 

to consider new rate structures which could encourage energy conservation. 

The conservation section of the Act makes funds available for local 

governments to conduct energy audits of public buildings.

Building Support for Your Community Conservation Plan

The second presentation trained the energy coordinators how to per

form a staff role in local government. Persons without departmental



responsibility who offer suggestions on how to improve a department often 

find their suggestions not accepted. The presentation discussed different 

methods to circumvent this resistance.

Energy Conservation Techniques Roundtable

The first afternoon session related to the specifics of community 

energy conservation. The "Roundtable" featured presentations from City 

of Garland officials on how they use infrared aerial thermography and 

the problems they encountered implementing an energy efficient building 

code.

Energy Conservation Information Distribution

The final presentation introduced the energy coordinators to the 

capabilities of the Texas EES central office. Information was distributed 

on films, pamphlets, and other mass media materials available to the 

cities.

An evaluation found the the participants felt the workshop had been 

helpful in the development of their cities' energy conservation program. 

However, future assistance efforts would have to meet individual city 

needs. Therefore, the rest of the CEC program is designed to provide 

continuing assistance to the cities' staff.

Provide Continuing Assistance

The first continuing assistance effort provided individual assistance 

to each of the cities in developing their own community energy conserva

tion plan. As a result of these efforts:

Waco is developing an agenda for an environmental 
commission to lead the city energy conservation



program. The program will be initiated by 
developing a community energy profile showing 
where energy is used within the community.

Denton is restructuring its conservation pro
gram, beginning with moving program coordination 
from the utility department to the city manager's 
office. The move should enable the city energy 
coordinator to work with all of the city's 
energy concerns.

Grand Prairie is considering using its nationally 
recognized code enforcement program for the 
rehabilitation of existing buildings. The pro
gram will also include provisions for the 
increasing traffic efficiency of major streets.

Texarkana is expanding the existing residential 
audit program to include comprehensive energy 
planning for the future. City goals for the 
year 2000 will include an energy segment.

Garland is completing the development of a 
community energy profile, which will serve as a 
baseline for future activities, such as the 
infrared-thermography program. A citizens 
committee is directing the program. 6

The CEC also sponsored a life-cycle cost-benefit analysis seminar 

for city purchasing agents. This seminar explained how to figure the 

payback period for implementing energy conserving changes and how to 

explain to elected officials that a higher initial cost but more efficient 

piece of equipment may be cheaper in the long run than a lower initial 

cost and less efficient one.

The intern also assisted the CEC cities in preparing grants for the 

second round of Innovation Energy Conservation Grants from the GOER. Both 

Garland and Texarkana received new grants while Denton and Waco obtained 

extensions on their first year grants.

c

Rich Kerbel. "Energy Conservation Programs." Texas Energy and 
Mineral Resources Volume 5 Number 3, College Station, Texas: Center for 
Energy and Mineral Resources at Texas A&M University, February, 1979, 
p. 1.



Recently, the intern attended a meeting of representatives of all 

the EES states serving local governments. He is currently transferring 

information received at the program to the CEC cities through office 

visits, correspondence, and telephone calls.

Project Evaluation

The success of any project promoting energy conservation is dependent 

on numerous outside factors. The current situation in Iran and the rise 

of energy prices increases the general public's concern about energy con

sumption. In the long run, the true judge of the effectiveness of the 

CEC depends on how firmly the energy conservation program is entrenched 

in the city organization.

At the beginning of the CEC project, only one of the CEC cities had a 

program with components in each of the five ideal local government pro

gram areas. Now, two more of the CEC cities have complete programs. The 

other two cities' energy conservation programs are expanding but do not 

include activities in all five areas. Even though local governments are 

under extreme pressure to reduce expenditures, all five of the CEC cities 

have either enhanced or maintained their energy conservation programs.

Evaluation of Intern's Role

The intern's experiences with the CEC allowed him to develop exper

tise in an area where he previously had none. As energy becomes more 

costly, most local governments will develop some community energy conser

vation program. The intern will be well-equipped to manage these programs 

in a local government where he is employed.



This program also enhanced the intern's ability to work with state 

and federal government officials. Because of the similarity in goals 

between EES and SECP, the intern maintained constant communication with 

the GOER. The contacts developed here will be invaluable in the future 

for securing grants for future Center or local government effort. The 

meetings in Washington, D. C. with DOE officials allowed the intern to be 

introduced to the grantsmanship on a federal level.



CHAPTER V 

DENTON STREET INVENTORY7

As part of the Texas Innovation Group, Denton city officials parti

cipated in a city assistance needs analysis in the summer of 1977. This 

needs analysis confirmed the city staff's perception that improvement 

of the city street system was a high priority. In the spring of 1978, 

the city staff met with representatives of the Center for Urban Programs 

to define a program for a ranking of the street repair needs. The Center 

staff designed a research project to meet this need. A contract between 

the City and the Center to perform the project was signed in the fall 

of 1978. The objectives of this study were to:

• develop a system for priority ranking of the maintenance 

needs of the city streets;

t perform the ranking on 40 representative miles of city 

streets; and

• train the city staff on how to conduct the inventory.

Tasks

The research proposal submitted to the City in September, 1978 out

lined the following eight tasks for successful completion of the project.

Task 1: Literature Search

Task 2: Assemble Street Design Information from City Records

Task 3: Design Inventory Procedure and Select Streets for Inventory

7 This chapter is adapted from the final project report currently 
in draft form.



Task 4: Pre-Test Inventory Procedures with a Site Visit

Task 5: Review Results of Preliminary Inventory and Adjust 

Inventory

Task 6: Conduct Inventory of Major Thoroughfares

Task 7: Analysis of the Data and Report to the City on Results 

of Inventory

Task 8: Train City Staff in the Use of the Inventory

Project Organization

The intern served as principal investigator for the Denton project. 

He supervised the work of a graduate research assistant who conducted 

the literature search. Both the assistant and the intern conducted the 

inventory. The main city contact for the intern was the City Engineer, 

however, initial negotiation was with the Assistant City Manager and the 

City Manager. Professor M. D. Jones of the Civil Engineering Department 

provided assistance throughout the project on problems with city street 

maintenance.

Methodology

Denton presently determines maintenance needs through an informal 

system. Either street condition complaints are logged and answered in 

chronological order or street supervisors driving the streets develop 

maintenance priority lists. However, these informal procedures lack an 

objective method for determining the maintenance needs of the streets 

relative to each other.

Since street conditions constantly change due to weather conditions, 

a system requiring expensive time-consuming tests is not acceptable. By



the time all the streets are completed, the first streets inventoried may 

be in a markedly different condition. Therefore, the Center designed an 

inventory form which is completed quickly and easily, yet thorough enough 

to give a relative ranking among the streets inventoried.

Street Inventory Forms

The research team consisting of the intern and the graduate research 

assistant, investigated several methods of conducting the inventory. They 

sought an inventory that surveys only surface conditions sinc£ analysis 

of street surface conditions also gives an estimate of street base con

ditions. The researchers found several Texas cities maintain a physical 

street inventory, but these inventories only describe the surface condi

tions in terms of riding quality. These inventory procedures do not 

offer a method for establishing a maintenance priority from the street

o
surface condition. The Roadway Maintenance Evaluation User's Manual, 

developed by the Texas Transportation Institute for the Texas Highway 

Department, proposes such a system. The manual describes a procedure 

for inventorying State-maintained roads which are more rural than city 

streets. For use in Denton, the researchers adapted the procedure for 

city streets. The inventory consists of three forms.

Form A

Form A (Figure 7) includes data on location and functional adequacy. 

The location of the street is defined by the street name and the names 

—

J. A. Epps;A. H. Meyer; I.E. Larrimore, Jr. and H. L. Jones. 
Roadway Maintenance Evaluation User's Manual. (College Station, Texas: 
Texas Transportation Institute), September, 1974.



Figure 7 

STREET INVENTORY DATA FORM A :

LOCATION

Street Name:

From:___________ ' .

To:________ •

Section #:______

Length of Section:___________

FUNCTIONAL ADEQUACY

Roadway Width. -.......*.... .

■Number of Lanes............

Median Width...............

Parking on Street....-.....

Sidewalks..................

Location ...........

24 Hour Traffic Volumes (ADT).

Drainage: Storm Sewer......

Unpaved Side Ditch

Curb & Gutter....

V Gutter........

Paved Side Ditch..

Comments:

Total Distress Points 
(From second page)

.Yes_______  No

.Yes________ No_________

,Bark of Curb’ Petached



of intersecting streets which form the boundaries for the particular 

street segment being inventoried. Each section eventually is assigned a 

section number to help keep the inventory forms in order without consult

ing a map. Section length indicates the mileage of roadway inventoried.

The functional adequacy information recorded on Form A consists of 

the roadway width, as measured from back to back of curb, number of lanes 

and median width. The roadway and median width should not be measured, 

but approximated using the Denton typical street cross sections found in

g
the Denton Comprehensive Plan or the inspector’s knowledge of typical 

street sections. Whether parking is permitted on the streets or sidewalks 

is also recorded. Finally, when available the twenty-four hour average

annual daily traffic volume (ADT) and the method of storm water drainage 

is also indicated.

Form A provides the evaluator ready access to the information needed 

for setting priorities if the maintenance ranking shows streets in approx

imately the same condition. The form is not meant to substitute for 

accurate physical street inventory.

Forms E and C

The use of Form B or C depends on whether the street being inventor

ied is flexible or rigid pavement. Both forms record the surface condi

tion of the streets and the history of the street's construction and 

maintenance. Also indicated on the forms is a ranking of one through four 

for the overall riding quality of the street. The ranking is defined as 

follows:

g
Denton Community Development Department. Denton: A Twenty Year 

Comprehensive Plan 1974-1994. (Denton, Texas: City of Denton), 1974.



1 - No problems in driving the speed limit.

2 - Some roughness and bumpy ride when driving the speed limit.

3 - Difficult to handle the car when driving the speed limit. In

some situations forced to drive slower than speed limit.

4 - Impossible to drive the speed limit.

The ranking of the different types of surface conditions or distress 

includes three categories relative to the severity of distress and three 

relating to the extent. The categories of severity, slight, moderate, 

and severe, while given the same titles, are defined differently for each 

types of distress. However, the extent rankings all refer to the percent 

of street area over which the distress occurs; they are defined:

1-15% - Distress occurs only in a small section of the street.

16-30% - Distress occurs in more than just isolated sections 

but not continually.

30% - Distress occurs continually.

The percentage figures are used only as a guide not as an exact 

measure. If a one mile section of street has two one-tenth mile sections 

with alligator cracking, then the 16-30% column should be checked. The 

inspectors cannot maintain a reasonable speed in surveying and still keep 

detailed records of lengths of sections with a particular distress. 

Therefore, the definitions above should be used as guidelines.

The definitions for the eight types of distress identified on the 

flexible pavement form, Form B (Figure 8), are listed below:

Rutti ng

Slight - A shallow but obvious depression in the pavement

parallel to the side of the street where the wheels 

of a car normally travel.



Figure 8 

STREET INVENTORY DATA FORM B:

FLEXIBLE PAVEMENTS

STRUCTURAL ADEQUACY

Date of Construction............ ...... _

Date of Last Major Maintenance........._

a) Surface Overlay............_

b) Seal Coat.................._

c) Crack & Joint Maintenance...

Riding Quality: ___!; ___?; ____3; ___ 4

Type of Distress
Per

1-15%
cent of An 
16-30%

2a
30%

Rutting 

(grooving, channeling)

Sliqht
Moderate
Severe

Raveling Sliqht

(surface disintegration
, Moderate
' Severe

Flushing Slight

(bleeding)
Moderate
Severe

Corrugations Sliqht

(wash board)
Moderate
Severe

Alligator Cracking Slight

(map or chicken wire 
crackinq)

Moderate
Severe

Longitudinal Cracking Slight
Moderate
Severe

Transverse Cracking Slight.
Moderate
Severe

Cracks Sealed
Partially Sealed
Not Sealed

Patching

(repairs)

Good
Fair
Poor :_i

Total Points



Moderate - A similar depression approximately one half inch

to one inch deep but not deep enough to prevent easy 

steering of the car.

Severe - A depression deep enough to prevent easy steering of 

the car.

Raveling

Slight - Some breaking up of the street surface with obvious 

loose pieces of fine aggregate.

Moderate - Breaking up of the street surface with some loose 

pieces of large aggregate.

Severe - A rough surface with numerous loose pieces of large 

aggregate.

Flushing

Slight - Portions of the pavement surface where the aggregate 

has begun to be obscured by excess asphalt.

Moderate - Portions of the pavement surface where the aggre

gate is obscured by excess asphalt.

Severe - Total obscuring of the aggregate by excess asphalt.

Corrugations

Slight - Ripples in the pavement perpendicular to the direction 

of traffic obvious to the eye but not big enough to 

create a bumpy ride.

Moderate - The same ripples big enough to create a bumpy ride

but not big enough to cause a driver to reduce speed.

Severe - The same ripples significant enough to cause a driver 

to reduce his speed.



Alligator Cracking

Slight - Pavement cracks just barely visible which form a 

pattern similar to an alligator's skin.

Moderate - Similar cracks greater than one quarter inch wide 

in parts but not big enough to cause a complete 

separation between sides of the cracks.

Severe - Similar cracks big enough to have complete separation 

between both sides of the cracks.

Transverse Cracking

Slight - Cracks perpendicular to the direction of traffic that 

have just begun to form.

Moderate - Beginning separation between the sides of a crack 

perpendicular to the direction of travel but not 

wide enough to allow for bond to be broken.

Severe - Cracks perpendicular to the direction of travel wide 

enough to break the bond between both sides.

Longitudinal Cracking

Slight - Visible cracks parallel to the direction of travel 

but no apparent separation between sides.

Moderate - Beginning separation between the sides of a crack 

parallel to the direction of travel but not wide 

enough to allow for bond to be broken.

Severe - Cracks parallel to the direction of travel wide 

enough to break the bond between both sides.

Cracks

In this section the inspector indicates whether maintenance crews



sealed, partially sealed, or did not seal the cracks noted above.

Patching

Good - A patch level with the rest of the street and showing 

no signs of deterioration.

Fair - A patch beginning to deteriorate but still able to be 

driven smoothly at a reasonable speed.

Poor - A patch with obvious deterioration or an unpatched pot

hole.

The definitions for the six types of distress for the rigid 

pavements form, Form C (Figure 9), are as follows:

Surface Deterioration

Slight - Visible indications of some surface deterioration. 

Moderate - Deterioration significant enough to expose some 

large aggregate.

Severe - Most of the large aggregate exposed.

Spalling

Slight - Visible indication of flaking occurring at corners 

or joints.

Moderate - Flaking to the extent that pieces of concrete are 

missing from the surface at joints or corners.

Severe - Flaking enough to affect riding quality at joints.

Longitudinal Cracking

Slight - Visible cracks parallel to the direction of travel 

but no apparent separation between sides.

Moderate - Beginning separation between the sides of a crack

parallel to the direction of travel but not so wide



STREET INVENTORY DATA FORM C: 

RIGID PAVEMENTS

STRUCTURAL ADEQUACY 

Date of Construction

Date of Last Major Improvement of Reconstruction:

a) Crack and Joint Maintenance..............

b) Surface Overlay ..... ........... -........

Riding Quality: ____1; ____ 2; ____ _3; ______ 4

Type of Distress Extent
i Percent of Area
' 1-15% | 16-30% 1 30%

Surface Deterioration Slight

(scaling,raveling,pop-out
* Federate
' i>&vere

Spalling Slight
s'*-.'-.*'

(corner breaks)
No derate
severe

• ’ ~~a ; 1 ‘l“’f ~a * _ ^ *. r--*J■ 'r'ri "

Longitudinal Cracking Slight
Ko aerate
Severe rT"-- -- 2

Transverse Cracking Slight
Joint Spacing ■
>20' < 20Cr*- \ T=_

Moderate
Severe

Patching Good

(repairs)
tair
Poor

■ 'J=rv'. t"’7.' _ • ‘rr'.r- "r-- " --~-v >•; rrr-'i*-"

Joints Sealed
Partially
sealed
Not sea led

Total Points



as to allow the bond to be broken.

Severe - Cracks parallel to the direction of travel wide enough 

to break the bond between both sides.

Transverse Cracking

The severity of the damage done by transverse cracks depends on 

the joint spacing. Therefore, the form provides for recording 

whether the spacing is greater or less than 20 feet.

Slight - Visible cracks perpendicular to the direction of 

travel but no apparent separation between sides. 

Moderate - Beginning separation between the sides of a crack 

perpendicular to the direction of travel but not 

wide enough to allow for bond to be broken.

Severe - Cracks perpendicular to the direction of travel wide 

enough to break the bond between both sides.

Patching

Good - A patch level with the rest of the street and showing 

no signs of deterioration.

Fair - A patch beginning to deteriorate but still able to 

drive smoothly at a reasonable speed.

Poor - A patch with obvious deterioration or an unpatched 

pothole.

Joints

Whether the joints are partially sealed, sealed, or unsealed 

is recorded on the form.

Selecting an Evaluation Team

The purpose of the inventory is to determine a relative ranking of



the streets. Therefore, the two person inspector/evaluator team must rank 

the streets consistently. The driver of the inventory vehicle is primarily 

responsible for observing street conditions and calling the conditions 

out to the recorder. The driver must keep the speed of the inventory slow 

enough (ten miles per hour or less) to allow the recorder to observe the 

street conditions and record the data. An ideal team consists of persons 

familiar with street design procedures and maintenance methods. The team 

should first inspect streets inventoried previously to allow them to 

refine their procedure on how to record the data. Also, they can use the 

previous inventory to determine how their rankings compare to previous 

rankings. The inventory vehicle needs flashing lights for safety. It 

should have good visibility from both the driver and passenger seat.

Selecting the Streets

In selecting the streets, give priority to those streets for which 

the city needs to determine maintenance priorities, for example, those 

that are most likely to need repair. However, a representative sample of 

the rest of the city streets including one or two arterials, collectors, 

and local access streets in both good and bad condition should be included.

Determining the Section

After selecting the street to be inventoried, the evaluation team 

determines the roadway section boundary based upon the following criteria:

§ Limits of past or present construction projects;

• Limits of seal or overlay projects;

• Changes in roadway geometries

a) from two-lanes to four-lanes or visa versa -



b) from four-lane divided to form one lane undivided or visa 

versa -

c) from urban to rural area -

d) from roadway with curb and gutter section to roadway without 

curb and gutter or visa versa; and

t Significant changes in vislual appearance of the pavement or

traffic characteristics.

Evaluating the Results

After completing the inventory, the evaluation team ranks the 

streets by determining the distress points for each street. Distress 

points are determined using the keys for Forms B and G (Figure 11 and 

Figure 12). Points are assigned for each box checked during the inven

tory, added and recorded on each form. On Form B, the evaluator must 

remember to assign the proper points for longitudinal and transverse 

cracking depending on whether the cracks are sealed, partially sealed, or 

not sealed. For Form C, the points for transverse cracking vary depending 

on the joint spacing. However, points do not differ whether the cracks 

are sealed or not because once the bond is broken in rigid pavement, 

sealing the crack will not reestablish the bond.

When all the inventoried streets are ranked, the results are 

tabulated as shown below:

Figure 10 

Summary Sheet

Street Name
Boundaries Length 

(Hiles) Classification
Date

Constructed
Date

Maintained
Traffic 
Vol utne 
(ADT)

Riding
Quality

Distrsss
PointsFrom To

: 1



Figure 11 

Key To
STREET INVENTORY DATA FORM B: 

FLEXIBLE PAVEMENTS - '

STRUCTURAL ADEQUACY

Date of Construction...................__

Date of Last Major Maintenance.........

a) Surface Overlay............

b) Seal Coat..................__

c) Crack & Joint Maintenance...

Riding Quality: ___1; ___? ; ____3 : ____4

Type of Distress
Pei

1-15%
rcent of Ar 

16-30%
ea

30%
Rutting Sliqht 0 t 5

(grooving, channeling)
Moderate 5 1 10
Severe IU ib

Raveling 

(surface disintegration

Sliqht 5 8 10
* Moderate 10 12 15
' Severe 15 18 20

Flushing

(bleeding)

Sliqht 5 8 10
Moderate 10 12 15
Severe •15 18 20

Corrugations Sliqht 5 8 10

(wash board)
Moderate 10 _ 12 . _ 15
Severe 15 18 20

Alligator Cracking Sliqht 5 10 15

(map or chicken wire
rraekinal

Moderate 10 15 20
Severe 15 20 25

--------- --=_=---------- ^-- ....w -a
Longitudinal Cracking Slight 2 5 8 3 7 12 5 10 15

Moderate 5 8 10 7 12 15 10T15 20
Severe 8 10 15 12 15 20 I5j 20 25

Transverse Cracking Slight 2 5 8 3 7 10 3 7 12
Moderate 5 8 10 7 10 15 7 n 15
Severe 8 10 15 10 15 20 12 15 20

Cracks Sealed S PS NS S PS NS S PS NS
Partially Sealed -

Not Sealed

Patching Good 0 2 5
/ • \ Fair 5 7 10
Irepairs j Poor 7 • 15 20..



Figure 12 

Key To

STREET INVENTORY DATA FORM C: 

RIGID PAVEMENTS

STRUCTURAL ADEQUACY 

Date of Construction

Date of Last Major Improvement of Reconstruction:

a) Crack and Joint Maintenance .............. .

t>) Surface Overlay ............. ............. .

Riding Quality: ____1; _____2; _____3; 4

Type of Distress Exten t
Percent of Area
1-15% 16-30% 30%

Surfece Deterioration Slight 5 10 20

(s c.a ling,ravel ing,pop-out
 ̂ Moderate . in 20 30
* Severe ?Q 40_ 60

■ : "‘'TTr;_ V: » k m ,V>v .

Spalling Slight 5 . 10 15

(corner breaks)
Moderate 10 . 15 20.
severe 40 60 '

Longi t'-'dinal Crackir,g Slight
-  t.-.-'j- • ' 

5 . 10 15
Mo aerate 10 15 20
Severe 15 20 2b

Transverse Crecking' Slight
V— -

5/0 10/5 20/10
Joint Spacing,-,,. 
<20*. ^ 2 0 ....

Hoders te ”10/5' “ “20/TU"' JU/ZU
Severe l b / r t f r” 30/15' h-i 40/30

f c v w * r > - - v j i j - c - v ?

Patching Good 0 2 5

(repairs)
hair 5 7 10
Poor 7 1 15 20

■ - 1 ' j r 1— ?T 5 ~ Z ' " : t -

Joints Sealed

(Information)

Partia lly 
sealed
Not sealed



The table lists the streets in descending order with those streets 

having the highest number of distress points first and the lowest number 

last. The streets are divided into three categories: streets that need 

no maintenance at this time, streets that if maintained their useful life 

will be extended, and streets that are deteriorated to the point that com

plete reconstruction is needed.

Using a hypothetical flexible pavement street, the researchers 

determined that the division between the first and second categories is 

10 distress points and between the second and third categories is 50 

points. The city staff may determine new dividing points after they 

conduct the inventory for several years and determine how to adjust the 

numbers. .Because of the lack of Rigid Pavement streets, the researchers 

did not establish similar categories for this type of pavement.

After dividing the streets into categories, priority for either 

reconstruction or maintenance is given to the high point over low point 

streets, arterials over collectors and subdivision streets, older over 

newer streets, and busier streets over less busy streets. By using the 

structural description on Form A and current costs, the City staff can 

develop cost estimates to determine how many streets can be improved in 

one year. City staff engineers or a consulting engineer should prepare 

the design for street improvement projects in the third or major recon

struction category.

Results

Of the streets inventoried, the researchers found 2.2 miles of 

Flexible Pavement Streets needing no immediate maintenance, 25.4 miles 

needing maintenance, and 9.4 miles needing reconstruction. The 1.9 miles



of rigid pavement streets inventoried needed no maintenance. The Denton 

Street Inventory Summary Sheets are in Appendix A.

Recommendations

The researchers recommended the following courses of action to the 

City of Denton:

Conduct the Inventory Yearly

The street conditions constantly change. The results from the 

inventory conducted during December, 1978 and January, 1979 were accurate 

then but the following year when the city decides maintenance priorities 

a new inventory could result in different priorities. If the City con

ducts yearly inventories comparing the results from one year to the next, 

the results will yield a rate of deterioration. This deterioration rate 

is another factor to consider when assigning priorities.

Establish A Complete Physical Street Inventory

While conducting the inventory for this project, the researchers 

found incomplete and inaccessible city street records. The city can not 

easily retrieve from their records, street or right-of-way widths, street 

sign locations, and other information needed for street project design.

The City should adopt a physical inventory procedures and consider compu

terizing the information. All street maintenance and construction opera

tions must be recorded in this system or the inventory will be hopelessly 

out of date in a short time.

Establish Yearly Budgets for Street Maintenance and Reconstruction 
According to the Inventory Results

Unless the City takes action in repairing the streets, an annual



inventory will serve no purpose but recording the decline of street 

conditions. If the city budgets street maintenance and reconstruction 

funds similar to the Capital Improvement Budgets eventually, properly 

planned street maintenance can reduce the number of streets requiring 

reconstruction.

Develop Comparative Street Inventory Data With Other Texas Cities

The Texas Innovation Group, a consortium of Texas cities, will con

duct an inventory similar to Denton's in several Texas cities. By com

paring the condition of a city's streets with its maintenance budget, a 

performance measure will be developed. Comparing a city's performance 

measure to that of other Texas cities can assist city officials in 

determining whether they are making cost-effective expenditures.

Project Evaluation

The City received a tool for comparing the maintenance needs of 

different streets. The city staff indicates they will conduct the 

similar inventories in the future to assign maintenance priorities.

Until the City inventories more rigid pavement streets, it cannot 

make objective maintenance decisions due to lack of comparative data.

An indication that the project fulfills a need are requests for 

similar studies from other cities. Since the Center announced the 

availability of the street inventory study, city officials of the Texas 

Innovation Group decided to sponsor training sessions for member cities 

on conducting street inventories.



Evaluation of Intern's Role

The Denton Street Inventory Project and the Community Energy Con

servation Project were two major projects where the intern had technical 

and managerial charge. In contrast to the Energy project, which was part 

of a larger program, this project was the sole responsibility of the 

intern.

Many engineering courses emphasize scientific decision making but 

in practice local governments have difficulty in applying these techni

ques. Political pressures interact with facts if information can not be 

quantified. For this project, the intern developed an objective decision 

making tool to substitute for less scientific decisions. In the future, 

the intern plans to implement the street inventory procedure in cities 

where he is employed.



CHAPTER VI 

GARLAND URBAN OBSERVATORY

As discussed in Chapter III, the intern served as a liaison between 

faculty researchers and city officials. For the Garland Urban Observatory 

the Center staff directs the efforts of university researchers studying 

city policy issues. The intern performed this function in conjunction 

with the Observatory Director.

Objectives

The original proposal to establish the Garland Urban Observatory 

stated that the Observatory exists to:

1) provide an effective means to test the urban 
extension concept;

2) provide information, concepts, programs and 
techniques which may be applicable in other 
cities both in the Dallas area and statewide 
through relationships already established 
and others yet to be developed; and

3) enable the identification of extension prob
lems and techniques involved when a city and 
university (particularly if some distance 
apart) work together J O

History

In 1968, the Department of Housing and Urban Development (HUD) 

funded ten cities across the country to develop urban observatories. HUD 

concluded that the initial experiment needed further testing in cities 

smaller than the original ten. The City of Garland was one of the ten

The City of Garland and Texas A&M University. "Co/hsideration 
as a possible participant in the Department of Housing and Urban Develop
ment Urban Observatory Program," (Garland, Texas: City of Garland), 
September, 1974, p. 4.



small city observatories. The Garland Urban Observatory is unique among 

the observatories because of the 180 mile separation between the univer

sity and the city.

Garland chose the Center as its university partner in the Observa

tory because of an established working relationship. Both the city mana

ger and assistant city manager served on Center advisory committees and 

were familiar with the goals and products of the Center.

HUD funded the Observatory for three years. Each funding year the 

federal funds decreased and the city's funds increased. This 

funding arrangement was designed to encourage continuation of the Obser

vatory after the third year when federal funding ceased.

Organization

The Observatory Policy Board, composed of four city representatives 

and three university representatives, functions as a review agency for all 

proposed work and sets the final research agenda. The Board also reviews 

all final reports, before submission to the city council. During the pro

ject, the city representatives on the Board usually included two elected 

officials, the mayor and a city counciImember, and two city staff members, 

the city manager and one other. The university representatives on the 

Policy Board are the Interim Dean of Engineering and the Deans of the 

College of Liberal Arts and the College of Architecture and Environmental 

Design.

The Director of the Observatory reports directly to the Policy Board 

(Figure 13). He is an Assistant Director of the Center for Urban Pro

grams stationed in the Dallas area and manages all Observatory work. He 

is responsible for maintaining linkages with city officials, city staff
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and citizen representatives. The Director performs four functions:

1) advising city officials on implementation of research results; 2) deve

loping individual research projects with the University Coordinator;

3) arranging faculty visits to the city; and 4) assisting city staff in 

collecting data.

The City Coordinator is appointed by the City Manager. Throughout 

the project, although individuals changed, the City Coordinator held a high 

ranking staff position in the city organization. The role of the City 

Coordinator is to receive all city research requests and forward these 

requests to the Observatory Director. After a research proposal is 

developed, the City Coordinator reviews the proposal with the requesting 

city official. When the Policy Board funds a project, the City Coordina

tor assists the Director in communicating the City's needs to the 

researchers.

The University Coordinator manages all university research projects. 

Historically, the position of the University Coordinator was assigned to an 

Assistant Director of the Center. The intern, currently serving as Uni

versity Coordinator, is responsible for proposal preparation and process

ing, liaison with university members of the Policy Board, identification 

of appropriate faculty researchers, project administration, and budgetary 

control.

Research Projects

For each of the three federally-funded years, the Observatory work

plan consisted of five research projects and an evaluation project.

For the first year of all-city funding, the Garland city staff 

requested the five projects listed below:



• A Profile Study of Library Users

• Officer Intelligence System

• Tree Policy for Undeveloped Land

t Comprehensive Communication Study (Radios)

t Energy Conservation Plan 

However, before final selection of researchers and development of the 

project proposals, the first three studies were eliminated due to budge

tary constraints. The Policy Board reviewed and approved proposals for 

the latter two projects on May 31, 1978. In addition, another item, the 

Continuing Education and Technology Identification Project, was requested 

by the city manager and included in the workplan. This project funded 

one week visits by faculty members to identify areas for the city to con

sider improving operations.

After the Policy Board approved the workplan, the intern as Univer

sity Coordinator and the Observatory Director, prepared the final proposal. 

The proposal identified the University Coordinator and Observatory Direc

tor as principal investigators to designate management responsibility for 

the research projects.

Communication System Evaluation

The university researchers on the Communications System Evaluation 

Project were Professors Willis and Beasley of the Electrical Engineering 

Department. For funding purposes, the project was divided into two 

parts.

Phase One objectives were:

• to describe the present system
• to determine present city communication needs
• to propose short term suggestions for improvement



The Objectives of Phase Two were:

• to evaluate the long term city communication needs
• to develop a long term plan for the communications.

The researchers completed both phases of the project. The Phase One 

report identified three problems with the City's communication system:

1 ) traffic on three city radio channels exceeding capacity; 2 ) inadequate 

City phone system during peak loads; and 3) a lack of coordination in City 

communication systems planning.

The Phase Two final report recommended the City:

1) Add new duplex UHF frequency to city government 
radio
a) move electric departments to the new frequency
b) move other city departments (approximately

40 mobile units) from KAZ 415 to KUL 749
2) Begin initial and refresher training programs for 

all persons who use radios.
3) Procure and install digital radio identification/ 

status reporting system in Sanitation Department 
vehicles. Estimated cost $7,000.

4) Limit number of pagers each department can have.
5) Add an additional UHF Duplex Channel in 1988.
6) Install an automatic telephone computer control

led exchange.
7) Institute a department alert scheme for major 

emergency or disasters.
8) Create a Director of City Communication Services 

headed by a part-time administrator.
9) Establish a contract for all maintenance necessary 

for designed City communication system
a) hire one full-time radio repair technician
b) institute a 5 percent spare capability for

all mobile radios
10) Make individuals accountable for equipment damage 

due to negligence.
11) Develop an emergency communication dispatch center 

and install stand-by power at C.E. Newman trans
mitter site. 12

^  Center for Urban Programs. Garland Urban Observatory. (College 
Station, Texas: Texas A&M Research Foundation), June 14, 1978, pp. 9-10.

12
Giles W. Willis, Jr. and William L. Beasley. Rough Draft of the 

Final Report on the City of Garland Communication System. (College 
Station, Texas: Center for Urban Programs), February, 1979, unnumbered.



Evaluation of Energy Use Patterns

Professor Richard G. Moore of the Environmental Design Department 

served as university researcher on the Evaluation of Energy Use Patterns 

Project. The objective of the study was to identify the energy users in 

Garland, what types of energy they used, and the impact of declining fuel 

supplies on the city. Although project funding is completed, the final 

report is still in rough draft form. The research findings show that 

Garland's critical energy consumption areas are electrical generation and 

transportation.

Current Status

The Observatory's fourth year will also be its last. The closing 

of the Observatory operations is the conclusion of several organizational 

changes within the City and not indicative of project accomplishments.

Both the City Manager and Assistant City Manager, who were instrumental

in starting the Observatory, left the City's employ during the last 

federally funded year. The Assistant City Manager left on his own volition 

to become city manager in another Texas city. However, the city council 

terminated the employment of the City Manager.

The terminating of a city manager while not typical is not an 

unusual way for a manager to leave a city. Frequently, this termination 

is not due to a manager's incompetence, but to a conflict between a newly- 

elected city council and the policy of a former council which the manager 

is implementing. This was the case in Garland.

The new City Manager's idea of coordination with the university was 

for individual city departments to use their departmental funds to sup

port research. This policy is contrary to the "Urban Observatory"



concept of reserving a portion of the City's general funds exclusively 

for university research. He hired a new employee as part of the City staff 

to perform in-house research on productivity improvement.

Research Projects Evaluation

Despite the closing of the Observatory, the fourth year research 

projects will provide needed information. The Communication Study, 

although not in final form, is already influencing City policy. The City 

consulted with the researchers before purchasing radios to insure that 

they were consistent with the report's final recommendations.

The Energy Use Study has not been as successful as the Communications 

Study. The researcher misinterpreted the City's needs and the concept of 

applied research. His initial drafts of the final report attempt to 

explain a theoretical model of how cities are influenced by limited fossil 

fuel supplies. The researcher did not comprehend that Garland wanted 

specific information which should be understood easily by non-scientist, 

non-engineer, non-architect, city councilmen. Due to five revisions of the 

report translating scientific language into layman's terms, the delivery 

of the final report to the City is already delayed four months. Currently, 

the Center staff, in conjunction with the researcher, is preparing a final 

draft of the report.

The City staff, though frustrated by the delay, understands that the 

problem is project specific and not indicative of the Center's or Texas 

A&M's ability. The intern received assurances from the City that the 

project will not adversely affect the Center's credibility or limit future 

work with the City of Garland.



Evaluation of the Intern's Role

The problems of the Energy Use Study tested the intern's ability to 

manage a research project. Throughout the project, he interpreted city 

needs for the researcher. The intern thought he adequately explained 

the city's needs but each draft of the report only indicated slightly 

increased awareness by the researcher. To determine the cause of the 

problem, the intern evaluated his own performance with his supervisor 

and co-workers. The group's consensus was that the intern had suffic

iently performed the role of University Coordinator.



CHAPTER VII 

BUDGET FORECASTING SYSTEM

Each year the Center is appropriated only enough funds to cover a 

portion of its total operating costs. Research funds secured from federal, 

state and local governments cover the rest of the costs. In effect, the 

Center starts each year with a budget deficit. The purpose of the Budget 

Forecasting System is to help the Center Director estimate whether or not 

the Center has secured enough research to cover the costs of operation.

Objective

The objective of this project was to develop a managerial accounting 

system documenting all the Center's costs, commitments and secured research 

funds. The budget forecasting system translates the myriad of forms the 

Center receives to a concise statement of the Center's financial status.

Tasks

The intern developed the following tasks to complete the project to:

• to understand University accounting systems that 

affect the Center;

• to develop accurate Center expenditure records; and

• to estimate future expenditures and commitments.

As with most administrative functions, accounting is a dynamic 

process. Everyday the Center's financial situation changes and the 

appropriate changes must be recorded. To describe the Budget Forecasting 

System developed by the intern, this chapter is organized according to 

the tasks listed above.



University Accounting Systems

Texas Engineering Experiment Station

The Texas Engineering Experiment Station (TEES) is responsible for 

administering three funding sources: the Center's state-allocated dollars, 

interagency contracts between the Center and another state agency, and 

matching funds when appropriate. The Center's state dollars are a portion 

of TEES' state-allocated dollars determined by the TEES administration.

For the current fiscal year (September, 1978 - August, 1979) the Center's 

state dollar allocation is $50,000. For the previous fiscal year, the 

Center's appropriation was $70,000.

Texas A&M Research Foundation

The Texas A&M Research Foundation is a non-profit corporation 

directed by the Texas A&M University Board of Regents. The Foundation 

exists to encourage funded research at Texas A&M. The Foundation pro

cesses all Center research funds except those from state government 

agencies. Center staff salary and fringe benefits charged to a Research 

Foundation project are first charged to TEES which then bills the Research 

Foundation. All other expenditures are charged directly to the Research 

Foundation.

Texas Engineering Extension Service

The Texas Engineering Extension Service (TEEX) controls some Center 

research projects funded by state government agencies. For these pro

jects, all charges are made directly to TEEX.

The Organizational Control of Center Research Projects chart



(Figure 14) documents the organizational responsibility for each project.

Monthly Accounting Reports

Each month the Center receives reports which detail expenditures, 

encumbrances, allocations, and balances of the following categories for 

each project: Salaries, Wages, Fringe Benefits, Supplies, Travel, Data 

Processing, Other Operating Expenditures, and Overhead.

The Business Office of Engineering Services (BOES) prepares monthly 

accounting sheets for both TEES and TEEX. The Center receives these 

sheets the first week of each month reflecting the previous month's expen

ditures except for overhead. Overhead is not recorded until charged by 

the University Fiscal Office several months after the salaries and wages 

are paid. Overhead is not charged at all for salaries and wages paid by 

State dollar projects. The TEES sheets also identify charges for sala

ries and wages on Research Foundation projects.

The Center receives the Research Foundation monthly accounting 

sheets during the first two weeks of the month. These sheets account for 

the previous month's charges except for salaries, wages, fringe benefits, 

and overhead which are delayed one month.

Center Annual Budget Estimates

Each year the Center staff prepares a budget estimating total expen

ditures for the coming fiscal year. The TEES sheets list this budget as 

Unallocated Research Dollars, When the Center secures new research funds, 

the amounts are subtracted from the Unallocated Research Dollars. The 

past two years, the Center anticipated spending approximately $160,000 

which was consistent with the Center's expenditures of $160,775.65 in
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Fiscal Year 1977-1978.

Accurate Expenditures Records

The purpose of developing accurate expenditure records as part of 

the budget forecasting system is: 1) to determine what funds the Center 

has to distribute in the future, and 2) to keep the records current. The 

project budgets list anticipated expenditures but the Center does not 

always spend the money as planned. The monthly accounting sheets from TEES, 

TEEX, and the Research Foundation record expenditures, but they do not 

provide up-to-date information. Therefore, the Center was forced to 

develop its own records which accomplish both purposes.

Project Budget Shortcomings

The Center staff prepares project budgets for a proposal two to 

four months before the project begins. During this interim, the time 

commitments of staff on the project budget may change so that when the 

project begins, they cannot work as much as expected, while others may 

work more. Travel expenditures can also complicate the project's fiscal 

status. For example, a trip anticipated in the project budget may not be 

taken or may be combined with a trip for another project and not charged 

to the first project. Therefore, the Center Director cannot be certain 

that project funds are spent as anticipated.

Monthly Accounting Sheets Deficiencies

Even though the Center receives three sets of monthly accounting 

sheets, none of these provide accurate up-to-date records of a project's 

financial status. The sheets from TEES on Research Foundation projects



do not record supplies, overhead, travel, data processing, or other 

expenses. The Research Foundation accounting sheets are two weeks out-of- 

date by the time they arrive. The TEES and TEEX sheets for their own 

controlled projects accurately state the project status except for over

head. If the shortcomings of all the sheets were the same, the Center 

could up-date the sheets when they come. But since each sheet must be 

treated differently, it is more efficient for the Center to maintain its 

own records.

For longer projects, five months or greater, the Center receives 

accounting sheets enough in advance of the project's end to document 

discrepancies between the budget and actual expenditures. The Director 

can reprogram remaining project funds when discrepancies are indicated.

On shorter projects, two to four months, the Center usually receives only 

one accounting sheet before the project ends. This sheet is usually 

received too late to make significant changes in the project funds dis

tribution. Therefore, for short duration projects,.it is essential for the 

Center to maintain its own records.

Center Records

The Center bases its records on ledger sheets established when a 

project receives funding. The sheets are designed to have expenditures 

posted daily. In practice, the Center staff maintains the sheets as time 

permits rather than on a regular basis. However, in a relatively short 

time the ledger can be updated. The balance from the individual project 

ledger sheets are compiled on Project Summary Sheets (Figure 15).
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Future Expenditures and Commitments.

To estimate future expenditures, the Center must know the number 

and salary of employees in the future and anticipate the amount of other 

expenditures.

Staff Salaries

The intern and a student worker developed Employee Salary Sheets 

(Figure 16) to record each employee's past and future salary commitments. 

Each month a staff member posts on the sheets how an individual's salary 

is charged. For future months, the sheets indicate projects the employee?^ 

salaries will be charged to, pending research proposals which could fund 

a portion of employee salaries and the portion of the employee's salaries 

not covered by funded research (unallocated dollars).

Other Expenses

Other expenses, such as travel, supplies, printing and miscellaneous 

needs, vary according to the project* For example, a project requir

ing trips to Washington, D.C. expends more research travel funds than a 

project in Longview. To determine future monthly expenditures, the Center 

staff analyzed expenditure records for the past 18 months and found that 

the Center spends approximately $4,500 per month on other expenses. A 

sheet similar to an Employee Salary Sheet is maintained for other expenses.

Fiscal Status

The intern and the student worker developed Budget Status Sheets to 

summarize all the information from each Center-developed accounting sheet. 

Instructions on how to complete the Budget Status Sheets are provided in
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Figure 17. Column 6 of this sheet indicates whether or not the Center 

will exceed its State dollar appropriation.

Project Evaluation

Although the Budget Forecasting System is thorough in design; in 

practice, the Center has problems maintaining accurate records. When the 

student worker responsible for keeping the records graduated and left the 

Center's employ, the records were not maintained for two months. In 

training a new employee, the intern found the ledger sheets too difficult 

to keep accurate. Since accurate records are essential to the Budget 

Forecasting System, the system ceased to function. Currently, the intern 

is simplifying the ledger sheets to eliminate time-consuming calculations 

and anticipates that the Budget Forecasting System will be operational in 

April, 1979.

Evaluation of the Intern's Role

This experience taught the intern two lessons:

§ how to anticipate revenue needs for an organization 

that receives funds from various sources; and

• that cumbersome record keeping procedures can prevent 

a system from accomplishing its goals.

In the future, the intern will use these lessons when developing financial 

record keeping systems.
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CHAPTER VIII 

COLLEGE STATION PARKS AND RECREATION BOARD

To fulfill the third objective of the internship, "to gain insight' 

into the decision making process of local government," the intern served 

on a city advisory board. Dr. Gary Halter, one of the intern's academic 

committee members, also serves as a College Station City Council member. 

Dr. Halter secured the intern's appointment on the City Parks and Recrea

tion Board.

Objective

According to the ordinance creating the Parks and Recreation Board

"the Board shall...advise and recommend to the City Council all matters

concerning the establishment, maintenance, and operation of all parks

within the City and the establishment and operation of recreation programs

14
conducted by the City of College Station for its inhabitants." To 

implement its role, the Board not only advises the city council but also 

interprets city policy for the Parks and Recreation Department staff.

Organization

The Board consists of seven members all appointed by the City 

Council. One Council member serves as liaison between the Board and the 

City Council. The Parks and Recreation Director, Steve Beachy, reports 

directly to the City Manager on operational matters concerning the depart

ment but receives advice on policy matters from the Board.

College Station, Texas, Ordinance #1137, (1978), Section 1.



The Board meets once a month for regular meetings and occasionally 

has a workshop session another day during the month. The meetings are 

chaired by Dr. Lou Hodges, a professor in the Texas A&M Parks and Recrea

tion Department. Depending on the topic, the meetings consist of either a 

presentation from the Director with follow-up discussion led by the Chair

man or a request for action from concerned citizens or developers with 

discussion led by the Chairman.

Projects

During the internship, the Board recommended actions to the Council 

on several matters including subdivision dedications, park improvements, 

park land purchase and recreation programs. Three examples of major 

decisions and their outcomes provide insight into the intern's experience 

on the Parks and Recreation Board.

Hoii k Tract Park

A brochure prepared for a bond issue approved by the College Station 

voters indicated that a portion of the Hoiik Tract would be purchased for 

park land. Subsequently, the owners of the tract proposed to the Board 

and the Board recommended to the City Council other land in the area be 

purchased. At the intern's first meeting, residents of the area protested 

the Board's most recent decision. The Board agreed to reconsider the issue 

but made no decision at that meeting. Two meetings later, the Board 

reversed itself and recommended the City Council purchase the original 

piece of property.



Revenue Sharing Budget

In September, 1978, the City Council asked the Board to recommend 

parks and recreation expenditures to be included in the 1978-79 fiscal 

year revenue sharing budget. These expenditures were in addition to the 

regular city budget. The Board recommended the Council spend approximately 

$10,000 installing playground equipment, buying needed maintenance equip

ment, and purchasing a pool cover. The staff provided cost estimates for 

each of the items recommended. The following month, the staff informed 

the Board that even though the Council approved the Board's recommendations 

only half of the equipment could be purchased because the estimates were 

incorrect. The Board except for one member accepted the information with 

no comment.

Subdivision Park Dedications

City ordinances require dedication of one acre of park land for each 

133 dwelling units created. The Parks and Recreation Board recommends to 

the Planning and Zoning Commission the area of a proposed subdivision 

acceptable for dedication. During the internship, the Board reviewed two 

subdivisions. For both subdivisions, the Board had the same philosophical 

discussion whether the land dedicated should support an active park for 

recreation such as tennis or softball or a passive park of essentially 

preserved woodlands. According to long time members of the Board, the 

Board has had the same discussions for over two years. The Board has 

not decided for each of the subdivisions in question, but is leaning 

toward an active park.



Evaluation

The intern found the Parks and Recreation Board was weak in three 

areas he had not anticipated:

1. Lack of sufficient records - The decision making on the

Hoiik track could have been easier if adequate records of previous meetings 

were available. With complete minutes, the Board would have known previous 

Board's recommendations and not relied on the memory of individuals.

2. Inaccurate budget estimates - When recommending action on 

the revenue sharing budget, the Board acted with cost estimates that were 

not reasonable approximations of actual costs. In the future, the Board 

should require the staff to provide more accurate cost estimates.

3. Lack of commitment to one course of action - For both 

the Hoiik Tract Park and the subdivision park dedication issues, the Board 

exhibited indecisive decision making. If the Board committed to one course 

of action, the residents in the Hoiik Tract area would not have been as 

frustrated and developers of new subdivisions could plan for a specific 

type of park.

The City of College Station recognizes these problems. Mr. Beachy, 

newly hired as Parks and Recreation Director, is taking corrective action. 

The City is also working with the Center for Urban Programs on the Orien

tation for Boards and Commission Members project described in Chapter III.

In the future when the intern works for local government, he can 

expect similar problems with the boards and commissions. From this exper

ience, the intern gained insight into how he can more efficiently have the 

boards and commissions operate.



CHAPTER IX 

EVALUATION OF INTERNSHIP

The evaluation of the internship relates to fulfillment of three 

internship objectives. This chapter's organization corresponds to each 

objective. The intern also developed competence in unanticipated areas. 

The last section of this chapter is devoted to these accomplishments.

Increase the Intern's Technical Competence 
in Problems Facing Local Governments

Prior to the internship the intern worked for a local government as 

an engineer and studied theoretical engineering principles. The intern

ship provided an opportunity to blend his practical experiences and engi

neering coursework in solving technical local government problems. New 

areas of technical expertise developed during the internship include 

community energy conservation planning, evaluating street maintenance 

needs, determining the cause of sewer system failures, and modifying 

building codes.

Improve the Administration of the 
Center for Urban Programs so that the Center 

Can More Effectively Serve Texas Local Governments

The intern brought with him financial and administrative skills 

developed while managing an eight million dollar construction project. 

Administration of the Center's budgets offered the intern his first oppor

tunity to anticipate needed revenue. He improved his management skills 

by directing and coordinating the work of the Center's student employees 

and faculty researchers. In addition, the intern gained proficiency in



analyzing administrative processes and suggesting corrective actions.

Gain Insight Into The Decision Making Process 
Of Local Government By Active Participation

The intern's service on the College Station Parks and Recreation 

Board was a valuable experience. The pressures on a local government 

decision maker are now familiar to the intern. He can use this knowledge 

to more effectively deal with citizen committees in the future.

Other Accomplishments

Four unanticipated results of the internship were:

• understanding the operation of a private consulting 

firm,

• establishing personal contacts with many Texas local 

government officials,

§ developing grantsmanship expertise, and

• improving written communication skills.

These hidden benefits add depth to the intern's engineering and 

management skills.



CHAPTER X 

SUMMARY

This report described Richard Kerbel's internship experience at the 

Center for Urban Programs. The purpose of the internship was to enhance 

the intern's ability to work for local government in an engineering manage

ment position. The report documented and evaluated the experience.

The internship organization, the Center for Urban Programs, is a 

part of the Texas Engineering Experiment Station (TEES), the engineering 

research branch of Texas A&M University. The Center exists to bring the 

University's resources to Texas cities. The Center's staff consists of 

four professionals, a Director and three Assistant Directors of which one 

is the intern.

The intern's responsibilities included work on Center-directed and 

Center-coordinated research projects and Center administration. Center- 

directed research projects in which the intern participated included: Texas 

Innovation Group, Public Technology Incorporated's Urban Technology System, 

Professional Development for City Managers, Orientation for Boards and 

Commission Members, San Antonio Area Regional Energy Profile, Flood Resis

tant Construction Techniques, Rural Community Energy Conservation, and 

Evaluation of the State Energy Conservation Plan. Center-coordinated 

research projects were the Bellaire Sewer System Analysis, Texarkana Build

ing Code Modification, Sherman Police Study, and McAllen Data Processing 

Study. Administrative tasks of the intern included administering the 

Center's budgets, proposal processing, employee supervision and responding 

to university reporting requirements.

The intern directed the Community Energy Conservation (CEC) project



of the Texas Energy Extension Service as one of four major projects of 

the internship. Texas is one of ten states funded to establish Energy 

Extension Services testing the effectiveness of various methods of distri

buting energy conservation information. The intern provided technical and 

managerial guidance for five Texas cities developing prototypical city 

energy conservation programs.

For the Denton Street Inventory project the intern developed a 

method for objectively determining street maintenance priorities. The 

basis of the system is an inventory of street surface conditions. The 

intern used the system to establish priorities for 40 miles of Denton 

city streets.

The intern served as University Coordinator for the Garland Urban 

Observatory. In this position the intern coordinated two research pro

jects: The Garland Communications System Study and the Garland Energy 

Use Patterns Study. The intern, as liaison between the city staff and the 

researchers, insured that the researchers interpreted the project results 

in a form usable by the city staff.

As the fourth major projects the intern developed a Budget Fore

casting System. Each year TEES appropriates to the Center enough funds 

to pay for a portion of the Center's operating costs. By using the 

Budget Forecasting System, the Center Director schedules the Center's 

expenditures among the various projects and predicts the status of the 

Center's budgets.

In addition to his duties at the Center, the intern served on the 

College Station Parks and Recreation Board. This position allowed the 

intern to gain insight into local government decision making from a citi

zen advisory viewpoint. Usually, local government staff members do not



have equivalent opportunities.

In evaluating the internship, the intern found that it fulfilled 

all the objectives set forth by the intern, his internship supervisor, 

and his academic committee chairman. The intern increased his technical 

competence in solving problems facing local governments. He effectively 

handled administrative responsibilities at the Center and he participated 

in the decision making process of local government. The intern also 

developed personal contacts with local, state, and federal government 

officials.

In conclusion, the internship exceeded the intern's expectations.

He is well prepared to serve a local government in an engineering manage

ment capacity. A similar experience at the Center for Urban Programs 

would be valuable to a Doctor of Engineering candidate with an equivalent 

work history, academic background, and career goals.
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