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The state of Alabama Highway Department conducted a two
year project to revise its utilities policies and develop a state-of
the-art manual setting out these policies. The project was con
ducted by the University of Alabama. The university formed an 
advisory group of 41 representatives from utility companies, engi
neering consultants, construction companies, and utility regula
tory organizations. Interviews conducted with the advisory group 
and with utilities-related managers from the department resulted 
in more than 300 suggestions for changes to utilities activities. 
These suggestions were condensed to 85 action items studied by 
the university and led to the adoption of a majority of these items 
in the department's revised utilities policies. The new utilities 
manual was prepared with a desktop publishing system, which 
allowed the manual's style and format to be customized to fit the 
department's requirements. Several drafts of the document were 
prepared, followed by intervening reviews by the advisory group 
and the department. After adoption of the updated policies and 
publication of the new manual, the department and university 
conducted nine training sessions throughout the state, which 
were attended by more than 1,200 department employees, local 
government employees, utility industry representatives, and 
consulting engineers. 

The Alabama Highway Department conducted _a 2-year pro
gram to analyze and revise its utilities policies and develop 
state-of-the-art documentation to guide the utilities program. 
To explain why and how the project was conducted, outline 
the work steps used in analyzing the department's utilities 
program, discuss some of the major changes developed during 
the study, and describe the features of the updated utilities 
manual is the purpose of this paper. Several innovative 
procedures, such as the use of an external advisory group and 
a survey of utilities manuals from other states, are also discussed. 

Department managers found that they were spending 
approximately 15 percent of construction funds on relocation 
of utilities. The department hoped to reduce this substantial 
amount to a more acceptable level. The department relied 
upon two utilities documents to set out its policies and pro
cedures, both of which were more than 10 years old and 
required updating to reflect technical changes in the utility 
industry and promulgation of new regulations by the Federal 
Highway Administration (FHWA) and the department. 

In September 1987, the department awarded a contract to 
the University of Alabama to recommend revisions to utilities 
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practices and prepare a single manual containing the revised 
policies and practices. 

PROJECT ORGANIZATION 

The university proposed to accomplish the research in two 
phases. The initial phase would consist of problem identifi
cation and recommendations for improving utilities opera
tions. The second phase would consist of preparing a com
prehensive manual containing all utilities regulations, policies, 
and practices. 

Phase I 

Most of the effort in this phase was devoted to obtaining 
information pertinent to the project. For example, the research 
staff requested and obtained copies of all department utilities 
documents. A literature review identified other studies or 
articles reflecting upon the efficiency of utilities operations. 
The research staff then conducted a series of interviews with 
a large number of people. Four separate groups of department 
employees were interviewed. An external advisory group was 
formed (41 members from utility companies, contracting firms, 
and engineering organizations) and interviewed. Other state 
highway agencies were contacted through telephone conver
sations and visits. Copies of utilities manuals were obtained 
from more than 40 states. 

As a result of these actions, an enormous amount of infor
mation was assembled regarding utilities practices. The uni
versity research team and the department's utilities managers 
categorized and condensed the information into a series of 
recommendations for improving utilities practices. The uni
versity prepared a Phase I report (1) containing these rec
ommendations, and forwarded it to the Department for 
consideration. 

Phase II 

In the second phase of this research project, a comprehensive 
utilities manual was developed, including such work steps as 
comparing department written policies with practices occur
ring in the field. In several instances, department policies were 
revised to reflect field operations. As a second example, more 
than 150 suggestions from the utility industry and department 
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employees were tabulated by category and condensed to 85 
items for study as possible policy revisions. Within each cat
egory of possible action, the items were prioritized to guide 
the research staff. 

The majority of effort during this part of the project focused 
on preparation of a revised utilities manual. The university 
developed an outline of the proposed manual and a major 
portion of one chapter to illustrate the format and quality of 
the proposed document. These were reviewed and approved 
by the department. The manual then was developed topic
by-topic and chapter-by-chapter, with each portion receiving 
preliminary review by the appropriate department manage
ment officials as each was completed. 

The completed first-draft chapters were assembled and 
appendices added. This 350-page document was then reviewed 
by a number of organizations and individuals. Comments and 
suggestions were received and incorporated into a second 
draft that was similarly reviewed. The final draft was devel
oped in desktop publishing format so it can be updated easily 
by the department as future changes occur. Finally, eight 
training sessions were conducted throughout the state to 
acquaint department employees and utilities industry repre
sentatives with provisions of the department's new utilities 
policies. 

ORGANIZATION OF PAPER 

The research project work steps are described in much greater 
detail in the remainder of this paper. Sections are devoted to 
interviews, information from other states, the external advi
sory group, recommended policy and procedure changes, use 
of a desktop publishing system, and production of the new 
utilities manual. 

INTERVIEWS 

The university research staff conducted a series of group and 
individual intervie'.vs to learn more about the department's 
utilities procedures. During group interviews conducted at the 
department's central offices in Montgomery, managers at sev
eral levels were asked about the strong and weak points of 
utilities operations, and about desired changes to utilities 
operations or documents. 

Four interview sessions lasting from 2 hr to one-half day 
were conducted with department managers over 6 weeks. The 
research staff conducted these interviews with employees in 
groups sharing similar utilities responsibilities. For example, 
all district engineers were interviewed simultaneously. Because 
their utilities responsibilities (and problems) were all similar, 
this maximized the opportunity for discussion and interchange 
of ideas. 

Bureau Chiefs and Division Engineers 

The first group interview was conducted during the second 
month of the project. Participants were top-level department 
managers, bureau chiefs (managers of major branches of the 
central office), .and division engineers (managers of the nine 
primary field offices). The meeting's purpose was to gather 
comments regarding desired changes to utilities procedures. 
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The approximately 35 suggestions gathered during this group 
interview concentrated on such topics as limiting liability, 
concentrating more control in field offices, increasing the util
ities industry's speed in responding to department requests, 
and developing new legislation regarding utilities actions. 

District Engineers 

A group interview was conducted with all the department's 
district engineers. There are 41 district offices, with three to 
five districts grouped together to constitute a division. District 
engineers are responsible for maintenance activities. Their 
duties include inspecting all utilities work performed under 
permit and oversight of other utilities activities. 

This group conducted a spirited discussion covering a wide 
range of topics. More than 30 suggestions were received on 
such areas as increasing the utility's responsibility for inspect
ing their work., 1t::4ui1iug bt::lle1 l1affiL: cu11l10l ~Ian~, im:1eas
ing coordination between utilities and district engineers, and 
requiring that utilities contractors maintain a copy of the 
approved permit and approved drawings at the construction 
site. 

Division Utility Engineers 

At each of the nine primary field offices, one employee, the 
division utilities engineer, has primary responsibility for util
ities actions. These nine division utility engineers reviewed 
the comments collected in previous interviews, then devel
oped 19 additional suggestions dealing primarily with increased 
coordination and communication between utilities and the 
department, changes to permit forms, and adding standard 
clauses to contracts. 

Maintenance Bureau Managers 

The department's maintenance engineer is the aooroval 
authority for permit applications, so-a group intervi~w was 
conducted with the maintenance engineer and his key utilities
related employees from the central office. This discussion 
included a review of the permitting process, a discussion of 
desired improvements to the process, and an examination of 
several policy letters developed and distributed by the bureau. 

Interviews with Others 

In addition to interviewing department managers, the research 
staff contacted many other interested parties to gather back
ground information. Discussions were held with national 
experts, highway departments in other states, and a group of 
representatives from the utilities industry. These discussions 
are specified in other portions of this paper. 

INFORMATION FROM OTHER STATES 

A large amount of useful information was gathered through 
several techniques from individuals and organizations located 
in other states. 
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TRB Committee on Utilities 

One of the first actions of the research staff was to contact 
knowledgeable utilities officials throughout the nation. The 
principal source of names for these contacts was the roster of 
the TRB Committee on Utilities. The research staff tele
phoned eight committee members and three committee par
ticipants. These correspondents identified six other individ
uals knowledgeable about utilities, who were then telephoned. 

The purpose of the telephone calls was to identify states 
with good utilities practices, locate previous utilities studies, 
determine current national utilities issues, and find documents 
that might be pertinent to the Alabama project. 

Utilities Engineers 

The research staff contacted 10 state highway agencies to 
discuss utilities practices. Both telephone conversations an,d 
visits were used to obtain this information. Four states con
tiguous to Alabama and six additional states were contacted 
during this work step. The six additional states were those 
identified as having good utilities practices. 

Conference telephone calls were conducted from the offices 
of the Alabama Highway Department. Typically, the 
researchers requested that other states provide their utilities 
engineer, design engineer, and the individuals who supervise 
permit processing and utilities field operations. Two or three 
representatives of the Alabama Highway Department and 
three university researchers also participated in the calls. 

The calls usually consisted of introductions, an outline of 
the research project, and discussion of a previously selected 
list of topics related to policies the department was attempting 
to improve. As the telephone conversation progressed, ques
tions were expanded and new topics included as needed to 
maximize the amount of useful information exchanged . 

The initial telephone session lasted an entire day and resulted 
in extended conversations with six state utilities engineers . 
As a result of the discussions , the research staff concluded 
that virtually all states were dealing with the same group of 
basic utilities questions. Some states had solved these prob
lems, whereas other states had only diverted the problems 
into other areas. 

Several good ideas emerged from this work step. For exam
ple, one state was found to emphasize master utilities agree
ments that save time and minimize misunderstandings. Another 
state had found that utilities conflicts with highway construc
tion projects could be minimized by providing an automatic 
45-day grace period in their contracts. This same state took 
great pains to reimburse contractors very quickly and with no 
retention of progress payments. They believed that this made 
utilities work less expensive because contractors got their money 
sooner. They audited their invoices at the end of the project 
and made a final payment or billed the contractor for over
payment. 

Another state had invested heavily in field inspection. All 
utilities approval occurred at the field level and was followed 
by a rigorous inspection program. This state had managed to 
minimize claims of delay by highway contractors by closely 
following a 2-year schedule for highway construction projects . 
This allowed plenty of planning time for utilities. Another 
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state found that many of its utilities problems were generated 
by local-government water and sewer work. Frequently, small 
cities engaged consultants not knowledgeable about utilities 
processes. This problem was solved by adopting a preap
proved list of consultant firms. A firm could be placed on the 
list by demonstrating utility expertise. 

Topics in the preceding paragraphs are examples of the 
useful types of information gathered by the university research 
staff. States participating in the telephone calls were extremely 
helpful and gracious. Frequently, these states agreed to pro
vide copies of legislation, special policies, or forms that would 
be useful in Alabama. 

Visits to Other States 

In addition to telephone calls, visits were made to two other 
states to obtain more details about utilities policies and con
duct interviews with a wide range of utilities personnel. These 
useful visits helped the research staff identify local geo
graphical, economic, and political constraints that influenced 
utilities policies in the individual states. 

State Utilities Manuals 

The Alabama Highway Department wrote to highway agen
cies in each state requesting copies of manuals or other doc
umentation used in utilities activities to be sent to the uni
versity research team. Forty-one states complied. These manuals 
proved to be extremely useful in determining the national 
state of the art and in defining topics and supporting materials 
for inclusion in the proposed new Alabama manual. 

Manuals from other states were used in several ways. First, 
they were reviewed by members of the project research staff. 
Novel or useful ideas were identified and categorized for future 
use. Next, all manuals were delivered to the department's 
utilities engineer. He and his staff reviewed them and iden
tified materials thought to be useful in Alabama. These reviews 
consumed a great deal of time , but had a corresponding positive 
effect on the project. 

Both the university and the department reviewed the man
uals topically to determine the average or typical treatment 
for certain problems. Items such as clear zone treatments, 
encasement requirements , reimbursement procedures, and 
standard forms for permit actions were tabulated to determine 
the range of current procedures. Some of these tabulations 
resulted in position papers, publications, or presentations at 
national meetings (2). This review allowed the research staff 
to develop good background material and permitted the 
department to develop state-of-the-art policies. 

The manuals also provided excellent source materials that 
the research staff used while writing the revised Alabama 
utilities manual. Wordings of difficult issues, figures, tables, 
and other materials were extracted (with permission) from 
other state manuals for adaptation to Alabama. 

This work step was extremely costly in terms of the effort 
expended to review and analyze all the materials obtained; 
however, it was also extremely fruitful in helping to bring the 
research staff to the state of the art and p~oviding example 
materials from which to prepare the Alabama manual. 
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EXTERNAL ADVISORY GROUP were defined through the joint efforts of the department and 
the research staff. The department then selected candidates 
for the UAAC, and the university contacted them to secure 
volunteers to help develop the new manual. Thirty-one 
organizations initially agreed to provide representatives. 

The university wanted the advice and contributions of the 
utilities industry within the state. With the encouragement of 
the department, an external advisory group was organized 
consisting of representatives from several segments of the 
utilities industry. It included large utilities agencies, small or 
rural utilities companies, government and regulatory agen
cies, utilities contractors, general contractors, and consultant 
engineers. 

The advisory group was called the Utilities Accommodation 
Advisory Committee (UAAC). Its structure and organization 

As the project unfolded, additional firms and organizations 
became interested and requested to participate in the study. 
Eleven firms were added to the UAAC in this manner. By 
the time the initial draft of the revised utilities manual was 
ready for review, the UAAC consisted of 41 representatives 
(see Table 1). 

TABLE 1 COMPOSITION OF EXTERNAL ADVISORY GROUP 

I. LARGE UTILITY ORGANIZATIONS 
Alabama Gas Corporation 
Alabama Power Company, Distribution Division 
Alabama Power Company, Transmission Division* 
American Telephone & Telegraph Company 
BellSouth Services, Inc.* 
City of Mobile Water & Sewer Commissioners 
Jefferson County Sanitary Sewer Board 
South Central Bell, Inc. 
Transco Energy, Inc.* 
Transcontinental Gas Pipeline Corporation 

II . SMALL OR RURAL UTILITY COMPANIES 
Alabama Rural Water Association 
Gulf Telephone Company* 
Pioneer Electric Cooperative 
Storer Cable T.V., Inc. 

III. GOVERNMENT/REGULATORY AGENCIES 
Alabama League of Municipalities 
Alabama Public Service Commission 
Alabama Rural Electric Association 
Association of County Engineers of Alabama 
Federal Highway Administration 
Farmer's Home Administration 
Tennessee Valley Authority 
Tuscaloosa County Public Works Department* 

IV. UTILITIES CONTRACTORS 
Boan Construction Company, Inc. (Greenville, Ala.) 
Buchanan Contracting Company, Inc. (Birmingham, Ala.) 
H & F Construction Company, Inc. (Birmingham, Ala.) 
Star Construction Company (Birmingham, Ala.) 

V. GENERAL CONTRACTORS 
Alabama Roadbuilders Association* 
Associated General Contractors* 
Capitol City Asphalt (Montgomery, Ala.) 
McCartney Construction Company (Gadsden, Ala.) 
W. S. Newell Construction Company (Montgomery, Ala.) 
Rast Construction Company* (Ilirmingham, Ala.) 

VI. CONSULTING ENGINEERS 
Almon & Associates (Tuscaloosa, Ala.) 
BCM - Converse, Inc. (Mobile, Ala.) 
R. W. Beck & Associates, Inc. (Nashville, Tenn.) 
Carter, Darnell & Grubbs, Engrs., Inc. (Andalusia, Ala.) 
Paul B. Krebs & Associates, Inc. (Birmingham, Ala.) 
Lucas Engineering*, (Birmingham, Ala.) 
McGiffert & Associates, Inc. (Tuscaloosa, Ala.) 
Moore Engineering Company*, (Fairhope, Ala.) 
Post, Buckley, Schuh & Jernigan, Inc.* (Columbia, S.C.) 

*Added during the project 
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Activities 

The UAAC held two formal meetings and conducted other 
business by mail or telephone. Several of these activities are 
outlined in the following discussion. 

During the second month of the research project, the initial 
meeting of the UAAC was held at the Alabama Highway 
Department's central offices. UAAC members were intro
duced to each other and the university research staff presented 
an overview of the project. Department management officials 
stressed their strong desire for feedback from utilities repre
sentatives at the meeting. An open discussion followed in 
which the university research staff received more than 100 
comments and suggestions regarding existing utilities proce
dures. Following the meeting, UAAC members continued to 
supply suggestions through correspondence, telephone calls, 
and visits. 

The second meeting of the external advisory group, held 6 
months into the research project, summarized the project's 
status and helped set directions for the remainder of the project. 

A representative of the International Right of Way Asso
ciation and the chairman of the TRB Committee on Utilities 
attended the meeting to give presentations on national utilities 
issues. Representatives of the university's research staff and 
the Alabama Highway Department summarized the current 
status of the research project. The university staff presented 
a tabulated copy of all suggestions and comments received 
during Phase I. The comments were categorized and UAAC 
members were asked to rank the suggestions by priority in 
each category. This meeting helped both the university and 
the UAAC to determine which actions were most important 
for revising department utilities procedures and policies. 

During the preparation of the first draft of the revised util
ities manual, UAAC members were frequently called upon 
to interpret technical materials and provide opinions about 
proposed policies. They were also occasionally asked to prepare 
written materials for inclusion in the manual. 

The external advisory group was asked to review the draft 
manual and provide comments, corrections, and suggestions. 
About 40 members of the UAAC participated in this review 
and a majority of them supplied written comments to the 
department's utilities engineer. 

Benefits 

The UAAC enhanced the project in several ways. First, it 
provided an early indication to the utilities industry of the 
department's proposed future utilities policies and provided 
direct, immediate feedback. Second, it demonstrated to the 
utilities industry the department's good faith by including util
ities representatives in the formulation of the policies and the 
revised manual. Third, the department was able to gather 
suggestions and make improvements upon the first draft of 
the manual using ideas contributed by industry representa
tives. Finally, both the utilities industry and the department 
will minimize future expenses through enhanced policies and 
improved communication. 

RECOMMENDED CHANGES IN POLICY AND 
PROCEDURES 

The majority of the first phase of the research project was 
spent gathering information about utilities practices. As a 
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result of interviews with four different groups of department 
employees, interaction with an external advisory group, a 
literature review, and contacts with other state highway agen
cies, more than 300 ideas and suggestions were gathered for 
possible changes to department utilities policies and docu
ments. These ideas were tabulated, sorted by category, and 
then evaluated by department managers and the external advi
sory group. As a result, the 300 suggestions were reduced to 
85 topics for further study by the university researchers. These 
topics were ranked by priority in each category. The research 
staff then concentrated on the most important topics to deter
mine the policy changes best suited to the utilities industry 
and the Alabama Highway Department. Several of the more 
prominent changes (or recommendations for changes) are 
outlined below. 

Improved Communications 

The most noticeable issue to the research staff was incomplete 
communication, as shown by statements that revealed a mis
understanding of policies or lack of comprehension of the 
total utilities-highway picture. Incomplete communications were 
noted by both highway employees and utilities industry repre
sentatives. One illustration may be taken from an interview 
session with the department's division engineers. These man
agers suggested a large number of changes to the department's 
policies. Eleven of the suggested changes had already been 
incorporated among existing policies, although the division 
engineers did not realize it. A second example is the sugge~
tion made by a member of the external advisory committee 
who wanted the department to develop separate utilities man
uals for each type of utility and for each size of utility com
pany. This would have involved the production of at least 25 
different utilities manuals, causing a hopeless morass of 
bureaucratic regulations. It would have been virtually impos
sible to determine which manual and which regulations applied 
to which utilities. 

The university chose to attack the communications problem 
by gathering all existing policies, simplifying them, and setting 
them out in a carefully indexed manual. The final manual was 
large, but it was broken into clearly defined topics and sub
topics with a unique] y numbered reference system. This allows 
readers to locate easily any topic of interest and quickly check 
the many cross references on the topic. 

Engineering Consultants 

The strongest concerns of engineering consulting firms were 
that they rarely had sufficient time to properly design a util
ities relocation project, that it took too long for utilities to 
receive approval to hire consultants, and that they were not 
punctually paid for their services. The department was pri
marily concerned that engineering consultants sometimes did 
not appreciate the complexity of the utilities-highway re
lationship and did not always adequately inspect utilities 
construction projects. 

The research staff recommended several changes to improve 
the situation. The use of continuing contracts between utilities 
and consulting engineers was urged, to allow more rapid 
approval of the consultant and provide a measure of assurance 
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that the engineer understood the utilities design process. A 
second recommended change was that utilities relocation design 
be separated into three phases (Phase 1 = analysis and con
cept design; Phase 2 = plans, specifications, and estimate; 
Phase 3 = construction engineering). This would allow the 
department to pay for engineering work on any completed 
phase even if succeeding phases were never implemented. The 
department also agreed to set up project budgets for utilities 
engineering at a much earlier stage than previously consid
ered. This also allowed faster, more complete reimbursement 
to utilities engineering consulting firms. 

Relocation Design and Permit Processing 

Concern was expressed by both highway and utilities repre
sentatives that the time span for utilities design was frequently 
too compressed on relocation projects. Lack of adequate time 
could contribute to inefficient or excessively exµeusive design . 
Lack of design time could also lead to construction delays 
and possible interference with the highway construction project. 

The research team analyzed the department's Guide for 
Development of Construction Plans (GDCP), the formal , 65-
step process used for designing highway plans. Several major 
changes were recommended, including earlier notice to util
ities of the possible relocation of their facilities (moved from 
Step 40 to Step 19). In addition, arrangements were made for 
utilities companies to receive more rapid notification as changes 
occur during the highway design sequence. 

The department's utilities functions are divided between 
two offices. The Maintenance Bureau oversees normal utili
ties accommodations, and the Utilities Section of the Design 
Bureau is involved in relocations and adjustments caused by 
highway construction projects. Utilities industry representa
tives did not always understand this distinction nor did they 
always comprehend the correct channels for submitting per
mits or asking queslious . The iesearch staff distinguished 
between the two processes (accommodation and relocation) 
by adopting different nomenclature. "Permits" will be used 
foe acco1n1nodations, and the roadway is under the day-to
uay control of mai11le11anct: employees. "Agreements" will 
be used for utilities relocations caused by highway construc
tion projects and will be controlled by the Utilities Section . 
Application forms and procedures were redesigned to make 
the process simpler and clearer. 

Several additional changes were recommended as a result 
of suggestions received during Phase I. Utilities industry rep
resentatives had requested removal of the 1-year limitation 
for completion of all work associated with an individual per
mit. This limit was extended to 2 years. Department field 
representatives requested that permit applications include the 
name of a utilities representative for 24-hr-per-day emergency 
response along with the name of the utilities-designated 
construction inspector. 

Often in the past, utilities contractors applied for permits 
on behalf of utilities owners. This led to problems because 
there was no coordination between the utilities and the 
department during the design process, and the contractor had 
no knowledge of the intricacies of the design. The department 
decided to restrict future permits to utilities owners, not their 
contractors. 

TRANSPORTA TION RESEARCH RECORD 1262 

Required Notifications to the Department 

The department had traditionally required utilities companies 
to supply notice for many of their actions, such as blasting 
and lane closure. These requirements had been developed in 
several forms over many years as rules of thumb, unwritten 
understandings, policy letters, and formal documents. The 
research staff identified and documented these requirements 
for notification and evaluated them for retention. Several 
were deleted; the others were tabulated, sorted, and clearly 
defined under the heading of "notifications to Department" 
in the new manual. For the first time, all these notifications 
were grouped in one location. 

Guidelines and Practices 

The researchers found many utility industry questions con
cerning the department's routine guidelines and policies in 
such areas as bonding, blasting, traffic control plans, herbicide 
applications, clear zone treatments, encasement, and similar 
issues. Answers to the questions could usually be found in 
the department's existing documentation such as the standard 
specifications, construction manual , and maintenance man
ual, but utilities firms did not always have these documents 
or know how to use them. 

The university decided that the new utilities manual would 
contain outline-type summaries of the most pertinent guide
lines. Information from the department's existing documents 
was supplemented with a survey of practices in other states, 
AASHTO documents, and other available information to 
develop these policy statements. For each issue, researchers 
attempted to develop a simply stated policy if none previously 
existed. Where such policies already existed, the new utilities 
manual would contain references to the appropriate de
partment documents and briefly outline contents of these 
documents. 

Summary of Changes 

The preceding parngrnphs illustrate just a few of the 85 topics 
addressed during the research project. Many of these changes 
were handled by simple revisions of the department's policies. 
Where one of the bureau managers could authorize the changes, 
they were made as the project progressed . In other cases, it 
was necessary to obtain a legal opinion or solicit the approval 
of a higher authority . The need for some of the changes could 
not be seen before the initial draft of the manual had been 
assembled. 

The department did not choose to adopt all the changes 
recommended by the university. However, more than 90 per
cent of the suggested changes were adopted. In all cases, the 
utilities industry contributed to shaping these recommenda
tions and was given the opportunity to influence Department 
managers who made the decisions regarding the adoption of 
changes. 

DESKTOP PUBLISHING SYSTEM 

The contract for this project called for the manual to be pro
duced on a desktop publishing system. The university was to 
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identify, purchase, and install a system for preparing the man
ual. This system would be turned over to the department when 
the project ended. 

Desktop publishing involves the combination of a micro
computer, a laser printer, and comprehensive software that 
allows the user to prepare versatile documents of such high 
quality that they appear to have been typeset. The system 
may be used to create a document, reformat it easily, prepare 
graphics, merge them into the text, and customize the document 
with little effort. 

Acquisition of System 

Because the desktop publishing system was being purchased 
for the department, it had to be compatible with the depart
ment's other computing equipment. The researchers inter
viewed the department's data automation manager to define 
the most probable future hardware configuration and also 
attended desktop publishing training courses to gather infor
mation for purchasing the system. In addition, telephone 
interviews were conducted with organizations actively using 
such systems. 

After assembling much background information, the 
researchers designed a configuration that matched the depart
ment's future needs and was compatible with a proposed 
department microcomputer network. The system included a 
high-speed microcomputer with a 386 processor, large amounts 
of memory, excellent graphics capabilities, menu-driven soft
ware, and user-friendly features. Commercial software widely 
used by industry was purchased, because of its proven track 
record and excellent documentation. These features would 
help department employees learn to use the system and 
maintain and update the manual. 

Capabilities of the System 

Software used in preparing the manual allowed rapid format 
changes and provided for certain automatic features highly 
desirable in producing the manual. The software, for example, 
provided automatic tabulation of the table of contents, auto
matic indexing, automatic numbering of pages, and other fea
tures that simplified the production of a comprehensive, high
quality manual. These same characteristics will simplify future 
revisions and updates of the manual. 

Pictures and logos were scanned to convert them into digital 
images and data from these images were stored on floppy 
disks. Desktop publishing allowed the scanned information 
to be merged into the text at any location on a page. The 
Highway Department's logo, for example, was scanned and 
used in the manual, as were maps of the state and other 
information to customize the document to the user audience. 

To assist the department in choosing the style and type of 
text for the new manual, researchers prepared sample para
graphs in the form of a booklet (3). Line spacing, character 
size, type face, referencing systems, and manual styles were 
all varied in the sample text. Department managers reviewed 
the samples to select the printing parameters that would pro
duce the most readable format for the proposed manual. The 
research staff recommended that the department adhere to 
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certain characteristics to emphasize the clear labeling of topics 
and subtopics in a style recognized by accepted literature 
references. 

Transfer to the Department 

At the conclusion of the project, researchers transferred the 
system to the offices of the utilities engineer of the depart
ment. Training was supplied for the secretarial staff to ensure 
that they could operate the system and handle future revisions 
to the manual. An internal cataloging system was established 
to preserve the names and addresses of owners of the utilities 
manual so that future revisions could be mailed to them with 
minimal effort. 

PREPARATION OF THE MANUAL 

Organization 

To make information in the manual easier to assimilate, it 
was organized by topics, with most chapters restricted to a 
single major topic such as design or construction. The majority 
of the department's operational policies affecting utilities were 
gathered into one major chapter to make them easy to find. 
Rather than searching through the entire manual, the reader 
can scan the chapter on policies and guidelines and locate 
(alphabetically) the policy in question. The manual is com
posed of the following chapters: 

l. Introduction, 
2. General Guidelines and Policies, 
3. Legal Basis, 
4. Permits and Agreements, 
5. Design, 
6. Construction, 
7. Reimbursement, and 
8. Appendices. 

W riling the Manual 

The contract for this research had established a well-defined 
procedure for preparing the manual. The university was to 
develop an outline of the document, then provide a draft 
manual and a revised draft manual before producing the final 
manuscript. This procedure allowed maximum review and 
produced a manual attuned to the needs of the department 
and utilities industries within the state. 

Development of Individual Chapters 

Preparation of the manual was an arduous process, with the 
first draft taking 8 months to complete. Researchers typically 
assembled all available information for a chapter in the man
ual, visited the department and discussed the chapter, and 
then began preparing a draft. As questions arose, representa
tives of the department or members of the external advisory 
committee were telephoned for suggestions or to resolve dis-
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crepancies. The utilities manuals of other state highway agen
cies, AASHTO publications, and existing department docu
ments were consulted frequently. As the draft of each chapter 
was completed, it was forwarded to the department for a 
cursory review. This review allowed department managers to 
provide direct, immediate feedback during preparation of the 
manual. 

Second, Third, and Fourth Drafts 

The second draft of the manual was completed in two addi
tional months . The research staff provided copies of the man
ual to the department, marked to indicate all changes since 
the initial draft. The markings facilitated review of the manual 
by department and FHWA representatives . 

The most difficult material to prepare was the chapter on 
general guidelines and procedures, because an extremely large 
amount of material had to be compressed into succinct, sep
arate policy statements. Many of these policies were extracted 
from other publications. The manual contains references to 
these publications to encourage users to obtain first-hand 
knowledge of the full primary reference. 

The second-round review lasted less than a month. The 
resulting remarks and suggestions were received by the uni
versity and incorporated into the manual to produce the third 
draft. After another review, the manuscript and all graphics 
(including plates for multicolor production of some figures) 
were delivered to the department in early August 1989. 

Appendices 
Initial Review 

In February J 9 9, approximately 50 copies of the first draft 
were distributed to the UAA for initial review, and the 
department furni hed additional copies to its employees. The 
university requested that th review be completed within 1 
month · however, it to k almo ·t 3 months . At the conclusion 
of the r view period the university met with department util
i1i.es representatives for a half day to receive comment and 
discu. various portions of the manual. omments of the UAAC 
also were covered during this meeting. 

The appendices introduced utilities-related forms, offered 
background information, and provided access to documents 
normally used in utilities actions (see Table 2). 

TRAINING COURSE 

As the project unfolded, it became apparent that the policy 
and procedure revisions would be much more substantial than 
initially envisioned. Likewise, the new manual would be much 

TABLE 2 APPENDIX ITEMS FOR UTILITIES MANUAL 

A 
B 
c 
D 
E 

F 
G 
H 

I 

J 

K 
L 
M 
N 
0 
p 

Q 
R 

Index 
Glossary 
Acronyms and Abbreviations 
Field Off ice Map with Phone and Address Information 
Standard Legend for Utilities 
AASHTO Publication Order Form 
Form BM-174, Construction Bond Form 
Forms, Occupancy and Use P~rmit 

MB-01 Standard Permit Form 
P~ro1it for Non-Public 11 .... .:1.1 ...... 

UL.-L-L-LL.Y 

MB-03 Permit for Non-Public Utility, 
Utility Pays Department 

Forms, Standard Agreements 
SAHD No. 1 Non-Reimbursable Agreement 
SAHD No. 2 Reimbursable Agreement 
SAHD No. 3 Reimbursable Agreement, 

SAHD No. 4 

SAHD No. 5 
SAHD No. 6 
SAHD No. 1 /. 

Work by State Contractor 
Non-Reimbursable Agreement, 
Work by State Contractor 
Retention of Existing Facilities 
Supplemental Agreement 
Agreement to Negate a Reimbursable 
AgreemPnt 

Forms, Inspection Reports 
SP-1 Daily Inspection Report 
SP-3 Utilities Relocation Progress Report 

Form, Utility-Engineer Consultant Agreement 
Form, U-10, Cost Estimate 
Drawing U-1, Bridge Attachments 
Invoice Check Sheet 
Samples of Completed Invoices 
Guide for Developing Construction Plans (GDCP) 
Federal-Aid Highway Program Manual 
Registration Form 
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different and much more comprehensive than the depart
ment's previous utilities documents. These changes required 
training both departmental employees and utility industry 
representatives. 

Discussions were conducted between the researchers and 
the department's utilities engineer to design the training course. 
Eight one-day sessions were planned at four locations 
throughout the state. At each location, the first day's training 
was to be departmental employees. The second day's training 
was to be open to cities, counties, utility representatives, and 
others interested in the utility process. 

The goal was to hold the training after the manual had been 
distributed but before the January 1, 1990, target date for 
implementing the new policies. The training dates were sched
uled as follows: 

Date Day Location 

October 30 Monday Mobile 
October 31 Tuesday Bay Minette 
November 1 Wednesday Montgomery 
November 2 Thursday Montgomery 
November 6 Monday Decatur 
November 7 Tuesday Huntsville 
November 8 Wednesday Birmingham 
November 9 Thursday Birmingham 

Invitations to attend the training were to be distributed by 
the divi ion utilities engineers, who were notified in Late Sep
tember 1989 to prepare to distribute the announcements. 

The university researchers were asked to prepare a letter 
announcing the conference. A draft letter was prepared for 
the utilities engineer's signature, along with a registration 
form and an announcement brochure. 

As the cour e was conducted, department uti ljty repre en
tatives and university researchers provided 6 hr of training on 
the change in utility process s and the content of the new 
manual. Typically, the day started with introduction of the 
instructors and a quick overview of the manual. The manual's 
contents were then discussed by the in tructors on a chapter
by-chapter basis. Overhead transparencies were used to il
lustrate major points in each chapter. Questions were taken 
from the audience because attendees needed additional 
information. 

Demand for the training course exceeded all expectations. 
A ninth training session was scheduled especially for the Annual 
Meeting of the Alabama Rural Water As. ociation (ARWA). 
About 150 people attended this 4-hr se ion conducted 
November 14, 1989, in Montgomery. 

The training sessions were extremely well attended. Over
all, 256 department employees, 74 city representatives, 54 
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county representatives, 504 utility employees, 100 consulting 
engineers, 150 ARWA members, and 27 others were trained. 
As a result, approximately 1,200 persons became familiar with 
the new policies and new manual. 

SUMMARY 

A 2-year research project was conducted by the University 
of Alabama for the state of Alabama Highway Department 
to identify problems with utilities procedures and documen
tation and prepare a new utilities manual. More than 300 
suggestions for changes were received from department 
employees and an external advisory group. These suggestions 
were condensed into 85 topics studied by the university to 
provide recommendations for changes to department utilities 
procedures. 

At the project's conclusion, more than 2,000 copies of a 
324-page manual were published. Nine training sessions were 
held to introduce more than 1,200 persons to the new policies 
and the new utilities documentation. 
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