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Systematic, well-designed research provides the most effective 
approach to the solution of many problems facing highway 
administrators and engineers. Often, highway problems are of 
local interest and can best be studied by highway departments 
individually or in cooperation with their state universities and 
others. However, the accelerating growth of highway transpor-
tation develops increasingly complex problems of wide interest 
to highway authorities. These problems are best studied through 
a coordinated program of cooperative research. 

In recognition of these needs, the highway administrators of 
the American Association of State Highway and Transportation 
Officials initiated in 1962 an objective national highway research 
program employing modern scientific techniques. This program 
is supported on a continuing basis by funds from participating 
member states of the Association and it receives the full co-
operation and support of the Federal Highway Administration, 
United States Department of Transportation. 

The Transportation Research Board of the National Research 
Council was requested by the Association to administer the 
research program because of the Board's recognized objectivity 
and understanding of modern research practices. The Board is 
uniquely suited for this purpose as: it maintains an extensive 
committee structure from which authorities on any highway 
transportation subject may be drawn; it possesses avenues of 
communicatiois and cooperation with federal, state, and local 
governmental agencies, universities, and industry; its relation-
ship to the National Research Council is an assurance of ob-
jectivity; it maintains a full-time research correlation staff of 
specialists in highway transportation matters to bring the find-
ings of research directly to those who are in a position to use 
them. 

The program is developed on the basis of research needs 
identified by chief administrators of the highway and transpor-
tation departments and by committees of AASHTO. Each year, 
specific areas of research needs to be included in the program 
are proposed to the National Research Council and the Board 
by the American Association of State Highway and Transpor-
tation Officials. Research projects to fulfill these needs are de-
fined by the Board, and qualified research agencies are selected 
from those that have submitted proposals. Administration and 
surveillance of research contracts are the responsibilities of the 
National Research Council and its Transportation Research 
Board. 

The needs for highway research are many, and the National 
Cooperative Highway Research Program can make significant 
contributions to the solution of highway transportation problems 
of mutual concern to many responsible groups. The program, 
however, is intended to complement rather than to substitute 
for or duplicate other highway research programs. 

NOTE: The Transportation Research Board, the National Research Council, the 
Federal Highway Administration, the American Association of State Highway 
and Transportation Officials, and the individual states participating in the Na-
tional Cooperative Highway Research Program do not endorse products or man-
ufacturers. Trade or manufacturers' names appear herein solely because they are 
considered essential to the object of this report. 
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PREFACE 	A vast storehouse of information exists on nearly every subject of concern to 
highway administrators and engineers. Much of this information has resulted from 
both research and the successful application of solutions to the problems faced by 
practitioners in their daily work. Because previously there has been no systematic 
means for compiling such useful information and making it available to the entire 
highway community, the American Association of State Highway and Transportation 
Officials has, through the mechanism of the National Cooperative Highway Research 
Program, authorized the Transportation Research Board to undertake a continuing 
project to search out and synthesize useful knowledge from all available sources and 
to prepare documented reports on current practices in the subject areas of concern. 

This synthesis series reports on various practices, making specific recommendations 
where appropriate but without the detailed directions usually found in handbooks or 
design manuals. Nonetheless, these documents can serve similar purposes, for each 
is a compendium of the best knowledge available on those measures found to be the 
most successful in resolving specific problems. The extent to which these reports are 
useful will be tempered by the user's knowledge and experience in the particular 
problem area. 

	

F OR EWO RD 	This synthesis will be of interest to maintenance engineers, administrators, and 

By Staff others concerned with performing maintenance functions by contract. Information is 
presented on current practices of agencies in contracting maintenance, on criteria for Transportation 

Research Board deciding to use contract maintenance, and on organizing and implementing a contract 
maintenance program. 

Administrators, engineers, and researchers are continually faced with highway 
problems on which much information exists, either in the form of reports or in terms 
of undocumented experience and practice. Unfortunately, this information often is 
scattered and unevaluated, and, as a consequence, in seeking solutions, full information 
on what has been learned about a problem frequently is not assembled. Costly research 
findings may go unused, valuable experience may be overlooked, and full consideration 
may not be given to available practices for solving or alleviating the problem. In an 
effort to correct this situation, a continuing NCHRP project, carried out by the 
Transportation Research Board as the research agency, has the objective of reporting 
on common highway problems and synthesizing available information. The synthesis 
reports from this endeavor constitute an NCHRP publication series in which various 
forms of relevant information are assembled into single, concise documents pertaining 
to specific highway problems or sets of closely related problems. 

Maintenance managers have been looking for new ways to perform maintenance 
functions at the lowest acceptable cost. This report of the Transportation Research 
Board describes how agencies are using contract maintenance as an alternative to 
accomplishing maintenance programs solely with agency personnel and equipment. 



To develop this synthesis in a comprehensive manner and to ensure inclusion of 
significant knowledge, the Board analyzed available information assembled from nu-
merous sources, including a large number of state highway and transportation de-
partments. A topic panel of experts in the subject area was established to guide the 
researcher in organizing and evaluating the collected data, and to review the final 
synthesis report. 

This synthesis is an immediately useful document that records practices that were 
acceptable within the limitations of the knowledge available at the time of its prep-
aration. As the processes of advancement continue, new knowledge can be expected 
to be added to that now at hand. 
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MAINTENANCE ACTIVITIES 
ACCOMPLISHED BY CONTRACT 

SUMMARY 	As emphasis of the U.S. highway program has shifted from construction to main- 
tenance, maintenance managers have devoted considerable attention to finding new 
ways of performing maintenance activities at the lowest acceptable cost. One method 
being tried is the contracting of some activities as an alternative to accomplishing 
maintenance programs solely with agency personnel and equipment. 

Of 75 maintenance agencies surveyed for this synthesis, all but four are using 
contract maintenance to some extent. The maintenance activities most frequently 
mentioned as being contracted were maintenance overlays, bridge painting, bridge 
repairs, pavement sealing, and rest area maintenance. There is a wide range in the 
level of contracting for various activities; for example, some agencies contract more 
than 90 percent of maintenance overlays whereas others contract less than 25 percent. 
Several agencies use some contracting for more than 15 activities. Seven agencies 
reported contracting more than 90 percent of six or seven activities. The primary 
factors considered by the agencies in deciding to contract were availability of personnel, 
specialized work, specialized equipment, costs, and staff limitations. Contractor avail-
ability, peak work loads, agency policy, and responsiveness were also important. 

Agency evaluations of maintenance contracting indicated that most believed that 
contracting was cost-effective, that quality of work was satisfactory, and that con-
tractors were satisfactory or better in responding to emergencies or sudden demands. 
Several agencies reported having some problems with maintenance contracting. A 
common problem was the agency procedures for procurement of bids, which some 
maintenance managers believed were not responsive to their needs—there was diffi-
culty in assembling a contract package, advertising attracted the wrong types of 
contractor, and the time from advertising to award was too long. Other problems 
included greater than expected administrative and inspection requirements and some 
problems with quality, quantity, and scheduling of contractors' work. 

In some agencies, the use of contract maintenance is dictated by legal or policy 
requirements, such as a requirement to contract if expenditures exceed a set threshold. 
For most agencies the decision process for contract maintenance involves determining 
whether there is a need to contract and, if so, whether contracting is feasible and 
desirable. The need for contracting should be based on work load and agencies should 
consider the annual work program, the resources required, and the availability of 
those resources. Feasibility determination involves the suitability of the activity for 
contracting, the capability of the agency to develop and manage the contract, and the 
availability of contractors. Desirability involves a consideration of agency objectives, 
management concerns, and anticipated costs. 



Once a decision to contract has been made, an agency will need to organize for 
contract maintenance and then establish a program, define projects, write contract 
documents (including plans and specifications), advertise and award contracts, and 
manage the contracts (including inspecting and testing work). 



CHAPTER ONE 

CONTRACT MAINTENANCE 

INTRODUCTION 

Highway maintenance is vital to the motoring public. There 
has always been a need for basic maintenance organizations 
with the trained personnel, equipment, and materials to perform 
highway maintenance work such as pavement patching, shoul-
der repair, drainage, mowing, weed and brush control, pavement 
striping, litter pick up, snow removal, ice control, and repair of 
bridges. Maintenance organizations have changed over time to 
respond to the growing maintenance needs of the highway and 
road and street network. Accomplishing maintenance activities 
by contract is one of the changes that has occurred.  

and the inability to make timely capital investments in equip-
ment have tended to complicate the acquisition, retention, and 
allocation of resources. This, in turn, has resulted in less effective 
accomplishment of the maintenance program. The impact is 
usually not uniform across the entire maintenance program. 
Rather, it tends to involve the accomplishment of specific main-
tenance activities in various geographic areas. To accomplish 
their maintenance programs under these circumstances, many 
maintenance managers have been using contracting as an alter-
native to accomplishing their programs solely with in-house 
personnel and equipment. Contracting has proved to be an ef-
fective alternative in many instances. 

BACKGROUND 

Until the 1970s highway systems in the United States were 
undergoing development and growth. The emphasis was placed 
on developing, constructing, and continually improving the 
highway and road and street networks that are in place today. 
The maintenance function continually expanded during this pe-
riod as the networks grew and traffic using the networks con-
tinually increased. The objectives of the maintenance function 
were to provide service to the traveling public and conserve the 
capital investment in the highways, roads, and streets. The 1970s   
began a new era in which new highway construction diminished 
and the emphasis shifted from construction to maintenance. This 
shift was accompanied by increased operational requirements 
resulting from demands for greater traffic safety, reduced user 
costs, and increased service. Consequently, the objectives of the 
maintenance function have now expanded to accommodate the 
increased operational requirements and are now considered to 
include: 

Conserving the investments made in constructing the high-
way facilities, 

Sustaining adequate levels of service, 
Minimizing the operating costs of users, and 
Enhaning the safety of the traveling public. 

In recent years the maintenance function has consumed pro-
portionately larger shares of total public works funding. How-
ever, inflation and increasing maintenance needs that result from 
the aging of the street, road, and highway networks have out-
paced these larger funding shares. To accomplish the maximum 
maintenance program with available funds, maintenance man-
agers have devoted considerable attention to finding new ways 
to perform maintenance activities at the lowest acceptable cost. 
This attention has generally been directed toward more effec-
tively managing, standardizing, and improving production pro-
cesses; defining acceptable lower levels of service; prioritizing 
the 'work; and realigning resources. In many cases, decreasing 
personnel authorizations, personnel policies, union agreements, 

PROS AND CONS OF CONTRACTING 

The subject of contracting for public services elicits a variety 
of responses, none of which is neutral. The advantages and 
disadvantages attributed to the contracting of public services 
applies also to contracting of maintenance activities. Many gov-
ernment officials tend to view contracting for public services in 
a positive sense. The contracting industry is an advocate of 
greater contracting of public services. Public works employees 
who may lose their jobs or opportunities for advancement be-
cause of contracting usually have a very negative view of con-
tracting maintenance activities. The manager responsible for 
accomplishing the maintenance program generally views con-
tracting in a positive sense but has concerns that may modify 
the manner in which contracting is used or may require checks 
and balances to reduce the risks associated with these concerns. 

Many elected and appointed government officials cite con-
tracting as a way to improve or increase services, reduce the 
number of governmental employees and mitigate government 
personnel and retirement costs, avoid capital investment pro-
grams for equipment and facilities, increase the private sector 
of the local economy and its tax base, and meet social respon-
sibilities by providing opportunities for minority and disadvan-
taged business enterprises. 

Public employees argue against contracting by stating that 
the function to be contracted is so vital and so much in the 
public view that it can only be satisfactorily performed by public 
employees and that only public employees are sufficiently re-
-sponsive to emergency situations. The cost-effectiveness of con-
tracting is questioned and past examples of corruption in the 
contract process are offered as further arguments. 

Contractors look at performing maintenance work as a logical 
extension of their capabilities and another market for their ser-
vices. The opportunity for additional work for the contracting 
industry is considered beneficial to the local economy. To 
counter the vital function arguments presented by employee 
organizations, contractors can and do cite numerous examples 
of essential public service functions that are being successfully 
carried out by private organizations. These include solid waste 



collection and disposal; water and sewage treatment plant op-
erations; transit management; equipment maintenance; building 
maintenance; and a variety of highway, road, and street main-
tenance and operations functions. Cost-effectiveness arguments 
made by contractors may refute or mitigate the arguments pre-
sented by opponents to contracting. These are usually based on 
the accuracy and adequacy of the cost items included in the 
cost comparison calculations, higher contractor productivity, 
and the ability to accomplish very specialized tasks that the 
maintenance organization may not have the capability to per-
form at reasonable costs. 

The managers of public service agencies often view contract-
ing as a necessary means to accomplish all or part of their 
responsibilities, provide a less restrictive resource management 
environment, have flexibility to readily tailor resources to meet 
changing work loads and budgets, improve performance, and 
reduce costs. Managers are concerned about the quality of con-
tract work, the ability of contractors to provide emergency re-
sponse, the long-term cost-effectiveness of the activities 
contracted, and the provision of services should the contractor 
default or if bids are excessive. 

Most of these points of view and concerns have some validity 
and may be encountered and should be addressed when con-
sidering the implementation or continuation of a contract main-
tenance program. The corruption issue is not a valid 
consideration. If the approved agency procurement process is 
used to award the contracts, there is no reason to expect that 
contracting for public services and maintenance would have a 
higher incidence of irregularities than that experienced for other 
agency contracts. 

DEFINITIONS 

The term "maintenance" is subject to interpretation. The 
definitions of maintenance activities used by each maintenance 
organization are influenced by funding sources, the laws and 
regulations regarding the use of these funds, the assignment of 
responsibilities in the overall organizational structure of the 
agency, and the way the maintenance work is organized and 
managed. Some agencies may define a particular activity as 
"maintenance," while others may include the same activity as 
a "betterment" function. Similarly, the same physical work may 
be defined by different reporting agencies under separate activity 
headings: Likewise, some organizations may define bridge, 
traffic, and signal operations as maintenance while others do 
not. Some definitions of maintenance encompass all work on a 
facility that takes place after the original construction, including 
major rehabilitation and reconstruction. The discussions con-
tained in this synthesis interpret maintenance in a broad context 
that includes bridge, traffic, and signal operations but excludes 
major rehabilitation and reconstruction work. 

The term "contract maintenance" is also open to various 
interpretations. Many public agencies have agreements to main-
tain highway facilities owned by other agencies, such as a city 
or county maintaining state-owned roads or vice versa, with a 
corresponding transfer of funding for these services. These func-
tions could strictly be defined as maintenance by contract and 
are considered by many maintenance managers to be a form of 
contract maintenance. The interrelationships for these agree-
ments are often complex and vastly different for each type of  

government system. In any case, these agreements are in reality 
intergovernmental transfers of funds to pay for maintenance 
work that the agency receiving the funds may accomplish either 
by using in-house resources or by contracting to the private 
sector. For the purposeof this synthesis, "maintenance by con-
tract" is defined as a highway or public works agency contract-
ing any part of its maintenance responsibilities to individuals 
or firms in the private sector of the economy. 

Excluding intergovernmental maintenance agreements, two 
basic approaches are used to contract for maintenance services. 
The first approach is a functional contract that provides for a 
limited number of specific services in a single contract. The 
second involves general contracting for a large number of dif-
ferent services in a single contract. 

Functional contracts provide for specific types of services for 
selected sites or sections of highways. The work is usually well 
defined and the types of personnel skills, equipment, and ma-
terials required are limited to the specific service. This type of 
contract is the most common type of maintenance contract. It 
is used to accomplish activities such as pavement repair, main-
tenance overlays,-  surface treatments, bridge painting, mowing, 
and other activities of this nature. 

General contracts provide for accomplishment of the overall 
maintenance responsibility on a portion of the network or des-
ignated sections of highway. The work is variable, involves many 
functional activities, and requires the accomplishment of a large 
number of services with numerous personnel skills, types of 
material, and equipment. General contracts are currently not 
widely used by highway maintenance organizations. The De-
partment of Defense, as well as other departments within the 
federal government, utilize general contracts for maintenance 
and operation of many of their installations. These contracts 
usually include the provision of maintenance and operations 
services for the buildings, utilities, roads, streets, railroads, and 
airfields located on the installations. 

TRENDS 

Although public works agencies have historically provided 
most maintenance functions using in-house resources, the idea 
of contracting maintenance activities is not new. In August, 
1973 the AASHTO Committee on Maintenance published a 
Maintenance Aid Digest (MAD) No. 4 on the subject of High-
way Maintenance by Contract. The data in the Digest indicated 
that contract maintenance expenditures had increased from 7.2 
percent of total maintenance expenditure in 1959 to 14.3 percent 
by 1972. The same digest also predicted that with maintenance 
functions expected to increase from 30 percent in 1973 to almost 
50 percent of total allocated highway funds by 1985, and with 
employee ceiling limitations then prevalent, contract mainte-
nance would become an increasingly important part of the high-
way maintenance program. 

'The trend of the increasing importance of contract mainte-
nance is undoubtedly valid, but the normal measure of this trend, 
such as percent of program, dollars expended, contracts in force, 
activities contracted, and agencies contracting for maintenance, 
cannot be readily compiled. This occurs because of a lack of 
historical information and correlatable data from the many agen-
cies using contract maintenance. Positive indicators of this trend, 
however, include the following. 



MAD No. 24, October 1980 provided information on con-
tract maintenance expenditures for fiscal years 1972 through 
1979. The data did not include all states for all years. The overall 
data that were provided indicated that the contract maintenance 
expenditures were upward for most states included in the data 
in terms of either expenditures or percentage of the total main-
tenance program. 

The Engineering News-Record of August 19, 1982 published 
an article on state highway spending plans for 40 states. The 
data presented indicated that 21 states were increasing the funds 
spent on maintenance contracting, five had no change, eight 
were decreasing funding, and six states did not have entries on 
maintenance contracting. 

The consensus of the maintenance managers attending the 
Joint AASHTO Highway Maintenance Subcommittee and TRB 
Maintenance Management Workshop at Gulf Shores, Alabama, 
in July, 1984 was that the contracting of maintenance activities 
would continue to increase. 

A survey for this synthesis conducted by questionnaires 
sent to all 50 state highway maintenance organizations plus 
those of Washington, D.C. and Puerto Rico, six Canadian prov-
inces, and a selection of 29 counties, cities, turnpike authorities, 
and similar agencies concerned with highway maintenance in-
dicated that most of those responding have current experience 
with contract maintenance as shown in Table 1. Of all respon-
dents, only four (Nevada, Puerto Rico, the City of Miami, 
Florida, and Washington County, Tennessee) reported having 
no experience with contracting of maintenance activities. The 
remaining 71 respondents reported a wide range of experience 
in contracting maintenance activitie from very small trial con-
tracts to states that were contracting many activities. The Texas 
Department of Highways and Public Transportation reported 
that it had approximately 1,000 maintenance contracts in effect 
during 1981-1982. 

Some of the agencies responding to the survey for this 
synthesis had previously reported in other surveys or forums 
that they did not contract any maintenance or reported a much 
more limited list of activities contracted. For example, Indiana 
in 1971 reported in Better Roads that contract maintenance was 
used for three activities—mowing, resurfacing, and snow and 
ice removal. In this recent survey Indiana reported using con-
tract maintenance to accomplish all or part of 12 maintenance 
or operations activities. This growth in the use of contract main-
tenance is representative of many highway maintenance agen-
cies. 

Legislative mandates have occurred that require trial eval-
uations of contracting for highway maintenance services. For 
example, in Iowa, Section 17 of Senate File 561 states the 'Pea-
sibility of Contracting with Road Contractors for Highway 
Maintenance Services should be evaluated." The Iowa Depart-
ment of Transportation has had an ongoing evaluation program 

TABLE 1 

AGENCIES CONTRACTING MAINTENANCE 

Number 	Range of Experience: 
Total 	Contracting 	Number of 

Number of Some Aspects Contract Activities 
Agency 	Responses of Maintenance High Average Low 

States 	50 	 48 	 27 

(md. P.R. 
& D.C.) 

Canadian 	5 	 5 	 14 

provinces 

Local 	 20 	 18 	 12 	5 	0 

governments 

Total 	75 	 71 

for general maintenance during the past several years, and Iowa 
DOT has had a successful and expanding program of functional 
maintenance for many years. The Minnesota legislature has 
considered a proposal that would mandate using contracts for 
certain types of improvements through limiting the use of day-
labor forces. The Minnesota chapter of the APWA surveyed 
the 87 Minnesota counties by questionnaire. Of the 56 counties 
responding to the survey, all were accomplishing some portion 
of 20 maintenance activities by contract. 

Other indicators are the increasing interest by municipal 
governments in "privatization" or the contracting for services 
and the continued emphasis in the federal government to convert 
commercial or industrial activities that fall under the guidelines 
contained in 0MB Circular A-76 to contract activities. These 
commercial/industrial activities include most maintenance or-
ganizations that provide road and street maintenance to federal 
installations or reservations. The guidelines provide that com-
mercial and industrial activities should be contracted whenever 
the costs of conducting the function by the federal government 
will be reduced through contracting by 10 percent or more. 

Contract maintenance activity in Canada and Great Britain 
is increasing in a manner similar to that in the United States. 
In Great Britain, the governmental maintenance organizations 
must bid against contractors for maintenance work. In Canada, 
the Ontario Ministry of Transportation and Communications 
has substantially increased the use of private contractors to 
provide winter maintenance in the last few years. It is the policy 
of the Ministry to use contractors where financial analysis and 
assessment indicate that costs will be reduced. 

The trend toward greater use of contracting to accomplish 
maintenance activities is expected to continue as managers be-
come more experienced in its use and role within their programs. 



CHAPTER TWO 

CURRENT PRACTICES 

DATA SOURCES 

The primary sources of information on current practices in 
the use of contract maintenance were a 1983 questionnaire and 
selected follow-up telephone interviews with various public 
works agencies as well as a literature search to identify published 
material on this subject. The literature available amplified and 
verified information received from the questionnaires. 

Section 1 of the questionnaire sent to various public works 
agencies listed 35 maintenance activities normally carried out 
by public works forces. It requested respondents to indicate 
their experience in contracting out each activity. In addition, 
space was provided for respondents to add other activities con-
tracted out that were not specifically listed. Section 2 addressed 
decision criteria used by public works agencies in reaching a 
decision about whether or not to contract maintenance activities. 
Section 3 elicited information on what economic elements were 
used in comparative cost analyses (if any), and Section 4 ad-
dressed any administrative/legal impediments to contracting 
maintenance. Section 5 covered contractual methods and or-
ganizational control. Section 6 asked for data on any experience 
of public works agencies in contracting out all maintenance 
activities for a particular section of highway. Section 7 addressed 
inspection and control of contract maintenance, and Section 8 
requested information on major problems/successes experienced 
with contract maintenance. 

The questionnaire was sent to all 50 state maintenance or-
ganizations plus those of Washington, D. C. and Puerto Rico, 
six Canadian provinces, and a selection of 29 counties, cities, 
turnpike authorities, and similar agencies concerned with high-
way maintenance. The response to the questionnaire was ex-
cellent. Eighty-seven questionnaires were sent and 75 recipients 
responded. A summary of respondents and the activities con-
tracted is shown in Appendix A. 

At this time there is not a great wealth of literature or studies 
available on contract maintenance. Some state agencies have 
produced reports on the subject and, some consultants have 
recently begun to address variable decision parameters involved 
in the contract maintenance question. Some statistics on contract 
maintenance expenditures are available from annual surveys 
undertaken by the trade press, and the American Association 
of State Highway and Transportation Officials (AASHTO) has 
published two Maintenance Aid Digests on the subject. 

MAINTENANCE ACTIVITIES CONTRACTED BY 
HIGHWAY AND PUBLIC WORKS AGENCIES 

The 35 maintenance activities utilized on the questionnaire 
were grouped into major maintenance program areas based on 
functions or highwayfeatures. These groupings were: 

Pavements 
Roadside  

Traffic Services 
Bridges 
Drainage 
Other 

The maintenance activities within each functional or highway 
feature group were those that met the broad context defined for 
maintenance and operations activities to be included in the study 
and those that would have some uniformity of connotation by 
all recipients. The activities were chosen after a review of high-
way, road, and street activity standards used by state, county, 
and municipal maintenance organizations. 

The data provided by respondents indicated that contract 
maintenance applications exist for activities in each of the major 
maintenance program areas. The largest application is in the 
pavement area and the smallest is in drainage. Figure 1 shows 
the percentage of the total activities listed by the respondents 
as being contracted that fall within each of 'these major main-
tenance program areas for the three categories of respondents—
states, Canadian provinces, and cities and counties and the 
average for all respondents.. 

Table 2 lists the 35 activities on the questionnaire. Some 
proportion of each of the 35 activities listed on the questionnaire 
has been contracted by one or more agencies. In addition, the 
respondents identified 16 additional activities being contracted. 
Table 3 lists the additional 16 activities identified by respon-
dents. Because the additional 16 activities were identified by 
only a small number of respondents it is not known what the 
response would have been had these 16 activities been included 
with the original 35 activities. Consequently, the 16 activities 
are not included in the data presentation on current practices. 
Of the 35 maintenance activity sets, Table 4 presents the five 
most frequently contracted activities and the five least frequently 
contracted activities. 

The survey response data indicated that the level of contract-
ing for a particular activity varied widely. Consequently, the 
responses were grouped to define four contracting levels as 
follows: 

Most of activity (90% or more contracted) 
Majority of activity (50-89% contracted) 
Significant portions of activity (25-49% contracted) 
Some of activity (1-24% contracted) 

The data resulting from the use of the four contracting levels 
indicate that those activities that parallel the type of work that 
the construction and service industries perform as a normal 
course of business are more likely to be contracted in larger 
proportions than other activities. Based on information available 
in the literature, these are also the maintenance activities that 
generally have a longer history of contracting and those for 
which the agency probably has a greater amount of experience. 
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Many of these activities have characteristics that facilitate their 
accomplishment by contract. These include: 

Work readily defined as to location, quantities, costs, and 
required time of accomplishment. 

Can be packaged into a distinct project. 
Ease of inspection and control. 
Experienced and capable contractors available. 

These activities are usually contracted using the functional con-
tract approach. 

Housekeeping and routine maintenance activities are not cur-
rently contracted at high levels. These activities are more dif-
ficult to define in terms of location, quantities, and time when 
service is needed. They are more difficult to place into a contract 
package that is attractive to contractors and may require more 
inspection and control than is readily available to the mainte-
nance organization because of the variable nature of these ac-
tivities. 

It is probably more appropriate to include housekeeping and 
routine activities in a general contract than to attempt to use a 
functional-type contract. In using the general contract approach 



TABLE 2 

THIRTY-FIVE MAINTENANCE ACTIVITIES LISTED ON 
QUESTIONNAIRE 

PAVEMENTS. TRAFFIC SERVICES 
Pavement Sealing Signal Maintenance 
Maintenance Overlay Lighting Maintenance 
Patching and Repair Pavement Striping (centerline) 
Temporary Repair Pavement Marking (symbols) 
Joint Repair Sign Repair 
Crack Sealing Sign Cleaning 
Slab Jacking and Undersealing 
Shoulder Maintenance ROADSIDES 
Sidewalk Repair Rest Area Maintenance 
Emergency Repair Mowing 
Heater Planing and Chemical Application 

Scarification Litter Control 
Unpaved Shoulders 
Seeding and Mulching 

BRIDGES 
Bridge Operations OTHE 
Bridge Painting Se nd or Deicing Chemical Bridge Repair Application 

Snow and Ice Removal 
DRAINAGE Guardrail Removal 
Culvert Cleaning Attenuator Repair 
Sewer Cleaning Material Supply 
Roadside and Outfall Ditches Management Activities 

a sufficient volume of work can be packaged into one contract 
so that contractor interest will be sufficient to procure com-
petitive bidding. 

Table 5 provides the number and percentage of agencies con-
tracting for an activity at each of the defined contracting levels. 

AGENCIES USING CONTRACT MAINTENANCE 

Only four agencies of the 75 respondents reported using no 
contract maintenance for any of the 35 activities listed in the 
questionnaire, and three agencies reported contracting only one 
activity. 

Tables 6 and 7 list the agencies contracting the most and least 
number of the 35 activities. The ranking of agencies contracting 
large proportions of activities is given in Table 8. This table 
depicts those agencies reporting the largest number of activities 
contracted out, 90 percent or greater. A further indication of 
the amounts of work contracted as a proportion of total main-
tenance items may be obtained by simply adding the percentages 
of contract maintenance reported by each agency. Thus, an 
agency that contracted 100 percent of all 35 activities listed on 
the questionnaire would score 3,500, and an agency that reported 
contracting 100 percent of two activities and 20 percent of three 
other activities would score (2, X 100) + (3 x 20) = 260. 
Using this concept the scores of all respondents have been com-
puted and displayed in Figure 2 as a percentage above or below 
the average score for all respondents. 

FACTORS USED IN DECIDING TO CONTRACT 
FOR MAINTENANCE ACTIVITIES 

The second section of the questionnaire listed nine factors for 
consideration that may influence the decision process used by 
agencies in deciding whether or not to contract maintenance  

activities. Space for agencies to delineate any other considera-
tions employed in the decision process was provided. Table 9 
summarizes the results. 

Three agencies provided additional factors used in their de-
cision process. Delaware added "Emergencies." Wyoming added 
"Quality of Work." Seattle added "Labor Relations." Each of 
these is a valid consideration and is probably taken into account, 
directly or indirectly, by most other agencies. Emergency con-
siderations will occasionally occur, quality of work is an im-
portant consideration and is probably used to define the 
"availability of contractor" criteria, and labor relations is un-
doubtedly incorporated into the "agency policy" by many ju-
risdictions. 

In general, most agencies used the majority of the consider-
ation factors in their decision processes. It was anticipated that 
costs would be a consideration used by every agency as a prime 
or overriding factor. An unexpeôted result of the questionnaire 
was that several agencies reported that costs were not a primary 
decision factor in contracting maintenance activities. Discount-
ing the four agencies that did not contract out any maintenance 
activities, and therefore did not complete this section of the 
questionnaire, the following states reported that costs were not 
a primary factor in their decision process: Alabama, Missouri, 
Colorado, New Mexico, Delaware, Pennsylvania, District of 
Columbia, and Idaho. 

On further investigation, it was found that there are situations 
where costs are discounted as a prime factor in the decision 
process. These situations include the following. 

Agency cannot perform work with own forces, knows what 
range of costs are reasonable for the activity, and is using a 
competitive bidding process. 

Agency does not maintain capability to perform specialized 
work and is using a competitive bidding process to obtain con-
tractor services. 

Emergency situation where response is needed immediately 
and becomes overriding in the decision process. 

Agency does not know own costs and cannot make the 
proper comparisons to use in the decision process. 

Contracting for maintenance activities sometimes is used by 
agencies to allow them to get work accomplished while re-
maining within prescribed personnel ceilings. The factors con-
cerning the availability of personnel and staff limitations may 
have been ambiguous and the results indicated some overlapping 
interpretations by respondents. The staff limitation factor was 
intended as a means to differentiate between those cases where 
in-house personnel were simply not available at the proper time 
to do the work and those instances where overall personnel 
ceilings had been set by legislative and administrative authorities 
that severely limited the ability to staff adequately. The overall 
effect with respect to contracting for maintenance is the same. 
The needed work is contracted because personnel are not avail-
able. Lack of required personnel is the primary reason reported 
for contracting maintenance work. 

Many agencies have found it effective to contract for main-
tenance work that requires special skills and equipment. Welding 
of structural members on bridges is an example of such an 
activity. Maintaining the certified welding personnel, the weld-
ing equipment, and the variety of materials required is not 
considered cost-effective if the volume of work is low and occurs 
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TABLE 4 

MOST FREQUENTLY AND LEAST FREQUENTLY 
CONTRACTED ACTIVITIES (1983) 

Respondents 

Activity 	 . % 	No. 

Most Frequent 

Maintenance overlays 77 58 
Bridge painting 67 50 
Bridge repair 55 41 
Pavement sealing 43 32 
Rest area maintenance 35 26 

Least Frequent 

Seeding and mulching 7 5 
Unpaved shoulder 4 	. 3 
Attenuator repair 4 3 
Sign cleaning 3 2 
Management functions 1 1 

intermittently. In cases such as this it is far better to contract 
the work than maintain the capability to perform the activity. 

In this regard the agency should have an established policy 
concerning contracting for maintenance work. Approximately 
a third of the respondents did not report agency policy as being 
a primary decision factor. Some agencies obviously have a policy 
or practice of not contracting any maintenance activity, others 
have policies on contracting certain activities, and others con-
sider contracting all activities where it is cost-effective to do so. 
An established policy is important in that it can provide guidance 
to accomplishment of the overall maintenance program. For 
example, since 1979 Boulder, Colorado has been involved in 
upgrading its street maintenance program. Based on an analysis 
of costs, skills, and equipment to do maintenance activities, the 
city has chosen to accomplish some maintenance activities with 
in-house personnel, do some maintenance work using a com-
bination of in-house personnel and contract forces, and to ac-
complish other maintenance activities exclusively by contract. 
The program, based on the policies established from the analysis, 
has resulted in a more systematic maintenance program, the 
reduction of permanent staff, and an improved condition of the 
city's streets. 

Over half of the agencies responding used peak work loads 
and responsiveness in their deliberations. Because much main-
tenance work is seasonal in nature, it leads to peak work loads 
during certain periods of the winter and summer months. Many 
agencies cannot and probably should not staff to accommodate 
these peak periods. Consideration of the peak work-load re-
quirements, the response needed to accomplish the work in the 
limited time available, and the availability of personnel for the 
peak period may be the combination of prime factors currently 
used in the decision-making process as to whether or not the 
work should be contracted. 

Contractor availability should be an important consideration. 
If contractors are not available to perform, are not equipped, 
or simply are not interested in the contemplated contract work 
then the agency has no choice but to forego the required services 
or provide it with in-house resources. The evaluation of con-
tractor availability includes determinations concerning: 

Sufficient contractors available with any specialized skills 
or equipment needed. 

Sufficient contractors available within the geographic area 
of the work. 

. Sufficient contractors available with adequate track records 
of quality work and responsiveness. 

Adequate numbers of suitable contractors available who 
are interested, will bid on the work, and provide competitive 
bids. 

Some agencies have had to develop a base of contractors who 
can perform maintenance contracting. The development has 
been accomplished by instituting the contracting process slowly 
on a test basis. The scope is initially small, and equipment 
requirements usually are modest. As the contractors gain ex-
perience with the work, the scope is increased and over time 
some very capable contractors have developed. In many cases 
agencies have found that small contractors have a more com-
petitive cost structure for maintenance work than large con-
tractors and their small size makes them well suited for 
accomplishing the type of work required for many maintenance 
activities. 

Agencies have also expended extraordinary efforts to interest 
contractors in maintenance work. They have asked for con-
tractor input in developing the contracts and have held confer-
ences to explain the work so that contractors will understand 
what is to be done, the standards to be applied, and how the 
work should be managed. In this manner the contractors have 
become more interested and informed concerning accomplishing 
maintenance activities by contract. This has resulted in more 
competitive bidding and better contract performance. 

COST COMPARISON FACTORS 

The third section of the questionnaire requested information 
on what factors an agency uses to calculate its own in-house 
costs when evaluating costs as a decision criteria in the contract 
maintenance choice. 

The questionnaire listed nine factors or types of costs that 
might be included by an agency in a cost comparison situation. 
Material costs were not listed. Although material costs may be 
significant and will normally be part of the cost comparison, 
the quantity, quality, and costs of materials for a maintenance 
activity should be essentially equal for the contractor and the 
agency. In those cases where the agency has materials on hand 
or is able to procure materials more economically than the 
contractor, it is a common practice for the agency to furnish 
the materials to be used in the contract. Consequently, in the 
majority of cases material costs should not affect the results of 
the cost comparison. Any additional costs incurred by the 
agency for procurement, storage, handling, and control resulting 
from the agency providing the materials would normally be 
included in the cost comparison. 

Table 10 gives the cost comparison factors used by the 57 
agencies that responded to this section of the questionnaire. The 
majority of all agencies used the first four factors in their cost 
analyses. The remaining five factors were used only by one-
third to about half of the respondents. Only eight agencies 
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TABLE 5 

CONTRACTING LEVELS 

Activity 

90% 
Contracted 
No. 	% 

50-89% 
Contracted 
No. 	% 

25-49% 
Contracted 
No. 	% 

1-24% 
Contracted 
No. 	% 

Program 
Levels Not 
Furnished 

No. 	% 

Pavements 
Pavement sealing 12 16 5 7 6 8 6 8 3 4 
Maintenance overlays 29 39 10 13 4 5 11 15 3 4 
Patching and repair 2 3 5 7 2 3 10 13 1 1 
Temporary repair 0 0 2 3 0 0 3 4 2 3 
Joint repair 5 7 1 1 1 1 3 4 0 0 
Crack sealing 4 5 5 7 1 1 3 4 0 0 
Slab jacking 10 13 1 1 0 0 1 1 0 0 
Shoulder maintenance 0 0 2 3 2 3 6 8 0 0 
Sidewalk repair 6 8 4 5 0 0 2 3 0 0 
Emergency repair 0 0 5 7 2 3 3 4 0 0 
Heater planing 15 20 2 3 0 0 1 1 0 0 

Roadsides 
Rest area maintenance 1 1 3 4 5 7 14 19 3 4 
Mowing 1 1 4 5 2 3 12 16 2 3 
Chemical application 2 3 7 9 5 7 7 9 1 1 
Litter control 0 0 0 0 3 5 6 8 0 0 
Unpaved shoulder 0 0 0 0 0 0 3 4 1 1 
Seeding and mulching 0 0 2 3 0 0 2 3 0 0 

Traffic Services 
Signal maintenance 3 4 1 1 2 3 7 9 1 1 
Lighting maintenance 7 9 4 5 2 3 5 7 1 1 
Pavement striping 2 3 2 3 3 4 14 19 2 3 
Pavement marking 2 3 0 0 0 0 6 8 0 0 
Sign repair 0 0 0 0 1 1 7 9 0 0 
Sign cleaning 1 1 1 1 0 0 0 0 0 0 

Bridges and Tunnels 
Operations 0 0 0 0 0 0 3 4 0 0 
Painting, 30 40 9 12 2 3 6 8 2 3 
Repair 5 7 15 20 4 5 8 11 3 4 

Drainage 
Culvert cleaning 1 1 0 0 0 0 7 9 0 0 
Sewer cleaning 2 3 1 1 0 0 4 5 0 0 
Ditches 0 0 0 0 0 0 7 9 1 1 

Other 
Sand and deicing 0 0 1 1 1 1 2 3 1 1 
Snow and ice removal 0 0 2 3 3 4 ii 15 1 1 
Guardrail removal 1 1 7 9 1 1 6 8 1 1 
Attenuator repair 0 0 2 3 0 0 0 0 0 0 
Material supply 15 20 2 3 0 0 2 3 2 3 
Management activities 0 0 0 0 0 0 1 1 0 0 

reported using all nine factors in their calculation of agency 
costs. These were: 

Colorado 
Nebraska 
Wyoming 
Puerto Rico 
Nova Scotia 
City of Portland, Oregon 
Montgomery County, Maryland 
Wayne County, Michigan 

Because Puerto Rico reported that it does not contract any 
maintenance, only seven agencies in the survey use all nine 
factors in calculation of agency costs for comparisons used in 
the contract versus in-house maintenance decision. 

A typical maintenance organization may exhibit cost pro-
portions in the range shown in Table 11. Therefore, agencies 
that do not include for the last five items in their cost estimates 
used for comparisons with contractor costs could theoretically 
be significantly underestimating their true costs. 

The equipment rental rates used by many agencies for agency-
owned equipment are developed using bOth direct and indirect 
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TABLE 6 

AGENCIES CONTRACTING THE GREATEST NUMBER OF 
ACTIVITIES 

Number of Activities 
Contracted 

Agency 	 (of 35 on questionnaire) 

Massachusetts 	 27 

Pennsylvania 23 

Texas 20 

Ohio 18 

Kansas 16 

costs. Consequently, the rates used by these agencies would 
reflect the last five items. A small but growing number of agen-
cies also include a replacement charge in their rental rates to 
accommodate the difference between accumulated depreciation 
charges and replacement costs for items of equipment. 

Many agencies have considered the use of the last five items 
in cost comparisons and concluded that some or all of these 
costs have been included in other cost items or will not be 
materially affected one way or the other by the agency's contract 
maintenance activities. Based on that conclusion one or more 
of the items will be excluded from the compilation of agency 
costs used to make comparisons. 

The primary requirement in a cost comparison is to compare 
equivalent costs for doing the work with in-house forces and 
contract forces. The comparison should be reasonable and pro-
vide the decision maker with information on which to judge the 
relative cost-effectiveness of alternatives available. A method of 
equitable cost comparison is described in Chapter 3. 

The federal government has a prescribed method of making 
cost comparisons for contracting decisions concerning its com-
mercial and industrial activities. Supplement ito 0MB Circular 
A-76 "Cost Comparison Handbook" provides detailed instruc-
tions concerning the method and developing the necessary cost 
comparison. 

TABLE 7 

AGENCIES CONTRACTING THE LEAST NUMBER OF 
ACTIVITIES 

Number of Activities 
Contracted 

Agency 	 (of 35 on questionnaire) 

Nevada None 

Puerto Rico None 

Miami, Florida None 

Washington County, Tennessee None 

Raleigh, North Carolina 1 

Hennepin County, Minnesota 

Wayne County, Michigan 1 

ADMINISTRATIVE OR LEGAL IMPEDIMENTS 

Section 4 of the questionnaire asked "What legal or admin-
istrative restrictions to the use of contract maintenance exist in 
your agency?" No respondents identified any legal impediments 
with respect to the agency's ability to use contract maintenance. 
Several agencies indicated that the manner in which their bud-
gets are structured and approved administratively limits their 
ability to undertake contract maintenance. Several agencies also 
commented that certain administrative requirements may inhibit, 
the contracting process. 

Bonding requirements may be routinely required by the agen-
cy's contracting regulations or by law. For many maintenance 
contracts the pesformance requirements are such that the work 
is very suitable for small contractors who may not have or cannot 
obtain suitable bonding to meet the agency's bonding require-
ments. A bonding requirement may prevent otherwise qualified 
contractors from bidding and may well exclude the majority of 
minority and disadvantaged firms (for whom bonding is a con-
tinuing and expensive problem) from competing for maintenance 
contracts. The inclusion of bonding requirements in a contract 
for maintenance activities should be carefully considered by the 
agency. 

The agency's administrative procedures as to payment of con-
tractor invoices may well reduce the interest of contractors in 
performing maintenance work. Small contractors usually do not 
have the financial assets to wait long periods for payment of 
their invoices. They need to be paid as the work progresses or 
immediately on completion. If the agency procedures will not 
provide sufficient cash flow to the contractor then the contractor 
may not be interested in bidding. If awarded a contract he or 
she may not be in a financial position to handle the negative 
cash flow until payment and is not able to carry the work to 
completion and is forced to default. The agency should ensure 
that the payment procedures included in the contract do not 
hinder the achievement of the objectives for which the con-
tracting was undertaken. 

Tort liability may prove to be an additional impediment to 
contracting for maintenance. In states where sovereign immu-
nity has been lost, the states have attempted to limit their ex-
posure to tort liability claims by including hold harmless or 
indemnification clauses in their contracts. For example, Penn-
sylvania, which has a large contract maintenance program and 

TABLE S 

AGENCY RANKING FOR CONTRACTING WORK 

Number of Activities 
Contracted at 

Agency 	 More than 90% of Activity 

Delaware 7 

District of Columbia 7 

Kansas City, Missouri 7 

Massachusetts 6 

Pennsylvania 6 

Wyoming 6 

Madison, Wisconsin 6 
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TABLE 9 

FACTORS CONSIDERED IN DECISION PROCESS 

Factor 	 % Using 

Availability of personnel 91 

Specialized work 89 

Specialized equipment 89 

Costs 89 

Staff limitations 77 

Availability of contractors 67 

Peak workloads 67 

Agency policy 62 

Responsiveness 56 

Other: 	Emergency 1.5 

Quality of work 1.5 

Labor relations 1.5 

no sovereign immunity, requires that an indemnification pro-
vision be included in all contracts between the Commonwealth 
and private contractors or municipalities. This clause reads: 

The Commonwealth shall not be liable, nor shall it indemnify, 
defend, or save harmless the __________________ for the negligent 
acts of employees of the 	 during the perform- 
ance of, or resulting from the performance under this agreement. 

This in effect forces contractors into an additional insurance 
program that they must maintain to ensure against the risk of 
being included in or being forced to defend a suit against the 
Commonwealth at any time during the contract and after the 
work is completed. Many contractors, and especially small con-
tractors, cannot afford the insurance premiums or accept the 
long-term risks from exposure to tort liability suits against a  

government agency. The suit might include them as codefen-
dants with the agency or, based on the specific indemnification 
clauses in the contract, may name the contractor as the primary 
defendant. 

TYPES OF CONTRACTS USED 

Section 5 of the questionnaire requested information on types 
of maintenance contracts utilized. More than 87 percent of the 
agencies responding positively used a unit-price format. Thirty-
nine of 71 respondents used lump-sum contracts in addition to 
the unit-price method, and 11 agencies used cost-plus reim-
bursement formats. There was no consistent practice with re-
spect to the type of contract and any specific maintenance 
activity contracted. Each contract is apparently developed on 
the specific requirements of the work. No respondent expressed 
any particular problems associated with the type of contract 
used by its agency to contract maintenance activities. 

CONTRACTING APPROACH USED 

Section 6 asked if agencies had any experience in contracting 
all routine maintenance on a route or section of the road net-
work. There were no responses to this inquiry, leading to the 
conclusion that existing maintenance contracts tend to be on an 
activity or functional basis. Iowa has recently conducted an 
experiment using the general contract approach for maintaining 
sections of its highway network, but its experience was such 
that it has abandoned the effort. 

CONTRACT ADMINISTRATION 

Section 7 of the questionnaire addressed the administration 
and inspection of maintenance contracts. The results are pro-
vided in Table 12. The majority of the administration of con-
tracts for maintenance activities occurs in the construction and 
maintenance organizations. 

Some organizations reported that they will administer con-
tracts through one or more organizational elements depending 
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TABLE 10 

COST COMPARISON FACTORS 

Factor 
Number of Agencies 

Using this Factor 
% of the 57 
Respondents 

Direct labor 57 100 

Equipment rental 54 95 

Fringe benefits 51 89 

FICA and retirement 50 88 

Office and shop rental 30 53 

Utilities 29 51 

Insurance (equipment, etc.) 23 40 

Depreciation of capital 21 37 
assets 

Support services 20 35 

TABLE 11 

AGENCY COST PROPORTIONS 

Factor 

Approximate Range 
of Proportional Cost 
(excluding materials) 

Direct labor 35% - 50% 

Fringe benefits 7% - 15% 

FICA and retirement 7% - 15% 

Equipment rental 10% - 20% 

Office and shop rental 2% - 5% 

Utilities 0% - 1% 

Insurance 0% - 1% 

Support services 2% - 5% 

Depreciation of capital assets 10% - I 5)6 
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TABLE 12 

ORGANIZATION ELEMENTS PROVIDING CONTRACT ADMINISTRATION 

Type of Contract 

Number of 
Agencies 

Using 

Organization Being Used 
for Contract Administration 

Constr. 	Maint. 	Engr. 	PW 	Admin. Purch. 	Not Reported 

Unit price 62 24 34 3 	 1 	 1 - 	6 

Lump sum 39 12 24 2 	 - 	- - 	3 

Cost plus fixed fee 11 7 6 1 	 - 	- - 	1 

Hourly (equipment) 5 1 5 - 	- 	- - 	- 
Other than above 5 - 4 1 	 - 	- 1 	 - 

on the type of contract, activity contracted, scope of the effort, 
and funding source. The number of organizational elements in 
Table 12 providing contract administration exceeds the number 
of agencies using a particular type of contract because of this. 
multiple administrative arrangement. 

AGENCY'S EVALUATION OF CONTRACTING 
MAINTENANCE ACTIVITIES 

Section 8 of the questionnaire asked respondents to provide 
information concerning their experience with contract mainte-
nance. Of particular interest was information concerning cost-
effectiveness, quality and quantity of contractor work, benefits 
to the agency, responsiveness of contractors, overall success, 
specific success items, and problems that had been encountered. 
Fifty-two of the 71 respondents provided comments and infor-
mation on these items. 

no estimate of the cost-effectiveness. . . . A small study of 
limited scope is underway to try to determine whether or not 
contract maintenance is, in fact, cost-effective. (Pennsylvania 
Department of Transportation) 

In reference to cost-effectiveness, we find that most of the time 
we can do the work cheaper with our own state forces. (South 
Dakota Department of Transportation) 

costs are higher. (Missouri Highway and Transportation 
Commission) 

Cost-effectiveness—On most of these contracts we really do not 
consider if we could do it in-house cheaper. If the work requires 
special equipment that we do not have—we go to contract. 
Weather and staffing pretty well determine the method. (New 
Mexico Highway Department) 

cost-effectiveness often can not be considered because of staff 
limitations which force contract work regardless of cost-effec-
tiveness. (Louisiana Department of Transportation and Devel-
opment) 

Cost-Effectiveness 
	 Quality and Quantity 

Twenty-seven agencies provided information concerning cost-
effectiveness. Sixteen stated that contracting for maintenance 
activities was cost-effective, three stated that the cost-effective-
ness varied depending on the activity contracted, one was not 
sure, four stated that contracting was not cost-effective, and 
three did not consider the cost-effectiveness of their contracted 
maintenance activities. 

Typical comments included: 

With respect to cost-effectiveness, this is the primary reason a 
given maintenance procedure will be contracted. Whenever pos-
sible, we perform our routine maintenance unless a contractor 
can consistently do the job at a lesser rate. (Department of Public 
Works, County of San Diego, California) 

Intense competitive bidding is quite evident in our State in recent 
years, which has resulted in lower bids which has promoted cost-
effectiveness. (Wyoming Highway Department) 

We believe contract maintenance has been very cost-effective. 
(Virginia Department of Highways and Transportation) 

Some projects have proven to be cost-effective, others have not. 
Making the determination is difficult. (Florida Department of 
Transportation) 

Twenty-eight agencies provided information on the quality 
and quantity of the work performed by contractors. The re-
sponses ranged from being happy with the results to stating that 
the work was done poorly. Sixteen respondents indicated that 
the quality of contract work was good; two thought the work 
was as good as that produced by in-house forces; two respon-
dents indicated that the work had improved over time; and one 
thought the work had gotten worse. Seven reported that the 
quality was less than expected. 

Typical comments were as follows: 

In general... quality of work. . . and quantity of work has been 
good. (Wyoming Highway Department) 

The Department has realized an increase in quantity and qual- 
it. . . . (Pennsylvania Department of Transportation) 	- 

Responsiveness and quality have been satisfactory, quantity is 
limited by budget. . . . (Louisiana Department of Transportation) 

Quality of work is comparable to regular maintenance work. 
(California Department of Transportation) 

The quality and quantity of work have improved since contract 
maintenance began. (Mississippi State Highway Department) 
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. . We have noted in multi year contracts . . . that service 
declined in the second and third year of the contracts, leading 
us to discontinue letting mowing contracts. First time. . . main-
tenance contracts let on a local basis have proven satisfactory. 
However, because of stiff competition, second time letting bid 
prices have been unrealistic and work has sometimes been un-
satisfactory, requiring a reletting of work. (Michigan Department 
of Transportation) 

there have been some occasions where the "low bidder" has 
not provided the quality of work. . . desired. (New Jersey Turn-
pike Authority) 

Benefits 

Only a few of the responses provided information on the 
benefits that have been gained from contracting maintenance 
work. Those that did provided the following list of benefits: 

More work is done at a lower cost. 
Greater success at meeting schedules. 
Ability to reassign personnel to other work. 
Ability to accomplish maintenance work that would not 

otherwise be performed. 
Production advantages from using specialized equipment 

and labor. 
Elimination of the need to purchase and maintain special-

ized equipment that has limited use. 
Enhances uniformity of levels of service between agency's 

geographic jurisdictions. 
Innovative techniques have been developed by contractors 

to perform some activities. 

Ohio had a benefit that was unusual. Ohio DOT maintenance 
crews are limited by law as to the total cost of in-house effort 
that can be expended on various highway features. Contracting 
allowed the Department to accomplish the work that was in 
excess of these limits. 

Responsiveness of Contractors 

The responses to this portion of question 8 involved the time-
liness of the contractor to respond to an emergency or sudden 
demand and the satisfaction to which the contract work was 
carried out. With respect to timeliness several respondents gave 
their comments on the ability of contractors to respond in a 
short time frame. One such comment was: 

We have had the most success with contracts for specific work 
activities. We believe that responsiveness is a problem when 
contracts are for maintenance of all highways in a geographic 
area. (Illinois Department of Transportation) 

The State of Washington had an almost identical comment about 
contractor responsiveness. A number of respondents also com-
mented favorably on the responsiveness of the contractor when 
only equipment and labor were being supplied to assist in-house 
forces. 

Twenty-seven respondents provided their comments concern-
ing contractors being responsive to the contract requirements. 
Agencies provided information ranging from highly favorable 
to having major problems with the work that was performed. 

The percentage distribution of the responses is provided in Fig-
ure 3. Of the 27 agencies providing comments, 2 were highly 
favorable, 13 favorable, 6 satisfied, 5 reported experiencing a 
few problems, and 1 had major problems (which were not de-
scribed). 

Problems Encountered 

Twenty-eight questionnaires had some reference to one or 
more problems encountered during the contracting of the main-
tenance work. A number of the agencies that were pleased with 
the overall responsiveness of the contractor still had problems 
in the actual execution of the work. The problems involved four 
major topics: contract documents, procurement, contract ad-
ministration, and the contractor's performance. 

Contract Document Problems 

The problems identified concerned the inadequacy of speci-
fications used by the agency for some activities and incomplete-
ness or lack of procedures to handle situations involving default 
of the contract by the contractor. Only two agencies reported 
having specification problems but did not elaborate on the spe-
cific problems encountered. The default by a contractor can be 
very disruptive to the overall work effort because agencies have 
used contract maintenance as a means to supplement their in-
house work. It must be recognized that contractors go in and 
out of business and sometimes they do not complete their con-
tracts. The risk of not being able to provide the contracted 
services until a new contractor is acquired must be recognized. 
A default situation must be anticipated both in the contract 
documents and in the agency's work plan; appropriate proce-
dures must be developed to overcome any impacts. 

Procurement Problems 

The approved procurement procedures of an agency usually 
prescribe the contents of a contract package, the method of 
advertising for bids, and the minimum time for contractors to 
prepare bids. Several agencies stated that this caused them prob-
lems. The process was not responsive to their needs in that it 
was difficult to assemble the contract package (which was felt 
in some cases to be much more elaborate than needed), the 
advertising sometimes attracted the wrong type of contractor, 
and the time from advertising to contract award date did not 
meet their work schedule needs. Some comments were received 
concerning the requirement to award to the low bidder. In some 
cases the competition for maintenance contracts was intense or 
the bidders were not fully cognizant of the cost of the work; 
thus the low bid received was below the cost of doing the work. 
Yet, the contract was required to be awarded to the low bidder. 
Contractor performance in these reported contract situations 
was not satisfactory. There is always the opposite risk of a 
contractor "buying in" or low balling a bid to get the contract. 
The agency may, over time, find itself dependent on the con-
tractor to such an extent that the contractor or contracting 
industry raises its prices. At that point the contracted services 
may cost more than similar services may have cost had they 
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been accomplished with an in-house operation. One agency is 
currently evaluating a situation where prices on activities that 
are essentially 100 percent contracted have been increasing at 
a rate in excess of that experienced on other contracts. 

Contract Administration 

Several agencies commented that the amount of paper work 
involved and the inspection and monitoring requirements were 
usually greater than they initially anticipated. This was consid-
ered more of a problem when maintenance crew personnel were 
performing the administrative and inspection functions in ad-
dition to their other duties. Their background and training were 
usually not conducive to accomplishing the function as effec-
tively as trained contract administration personnel. 

Contractor Performance Problems 

In addition to comments concerning quality of work previ-
ously mentioned, the performance comments centered around 
the profit motivation of the contractors; the tendency of con-
tractors to spread themselves too thin and not execute the work  

aggressively during periods when the contractor has a lot of 
work; and the difficulty in coordinating and scheduling the 
contractor's work with other contract work or that of agency 
crews. Contractors are in business to make a profit and that 
motivation is sometimes difficult for governmental agency per-
sonnel, whose motivation centers on service, to appreciate. Un-
less they are compensated, contractors have a clear right not to 
do work beyond the scope of their contract or not to perform 
work to higher quality standards than those specified. It is often 
difficult to design a contract document that can cover all possible 
circumstances. The contractor's refusal to do extra work, re-
spond quickly, and increase quality beyond that required in the 
contract without additional compensation is often viewed by 
agency personnel in a negative sense. This same motivation may 
sometimes cause the contractor to view the total work in the 
context of profit and to have a tendency to prioritize work efforts 
in terms of potential profits. If the contract maintenance work 
is low profit and contract requirements are not definite as to 
the manner the work is to be accomplished, then the contractor 
may well choose to do the work in a manner not expected by 
the agency. This fact should be recognized when developing the 
requirements placed into the contract so that the work will be 
executed by the contractor in accordance with the contracting 
agency desires. 
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Successful Practices 

The use of retired persons or associations and organizations 
of retired persons for contract maintenance of rest areas was a 
practice that received only favorable comments from those em-
ploying the practice. Many older persons desire to supplement 
their income or keep active for health reasons. Contracting 
maintenance of rest areas to these persons or groups has been 
beneficial to the agency in that it has helped give the rest areas  

the attention they deserve at a reasonable cost. One contract 
maintenance contractor for rest area maintenance used by both 
Minnesota and New York is that of the Green Thumb orga-
nization. The Green Thumb is a non-profit organization of 
persons 60 years of age or older whose annual incomes do not 
exceed a specified maximum amount. The Green Thumb's con-
tract performance for these two states has been very satisfactory. 
Other agencies have contracted directly with older individuals 
and have had similar experiences. 
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DECIDING TO CONTRACT 

INTRODUCTION 

The contracting of maintenance involves two basic but dif-
ferent sets of decisions. The first set is concerned with the 
determination of whether or not to contract. There are situations 
where the contracting of certain maintenance activities is re-
quired by law, directive, or policy. At the other end of the 
potential contracting spectrum there are situations for which 
contracting is clearly not appropriate. Between these extremes 
the maintenance manager has the option of contracting or per-
forming the work with agency resources and must make the 
decision whether or not to contract. 

The second set of decisions involves the implementation of 
the decision to contract. The contracting of maintenance activ-
ities should be nondisruptive to the agency and its operations. 
Contracting should not be implemented unless the agency is 
prepared and organized to initiate and undertake the contem-
plated contract maintenance program. Implementation decisions 
and actions will in many cases determine the ultimate success 
of the contract maintenance program. 

In this chapter the decision process to determine whether or 
not to contract is discussed. The following chapter will present 
the implementation of contract maintenance decisions. 

DECISION PROCESS 

The decision whether to contract or not to contract should 
be based on an objective determination process that provides 
consideration of the significant factors involved. Such a process 
is shown in Figure 4 and involves making determinations con-
cerning: 

The requirement to contract 
The need to contract 
The feasibility of contracting 
The desirability of contracting 

The subprocess used in determining the requirement to con-
tract is included on Figure 4. The subprocesses used to make 
the determination for need, feasibility, and desirability are shown 
later in this chapter. 

The process is based on the premise that contracting will be 
used only when agency policy permits contracting. In those 
cases where no policy exists the process requires that it be 
established. The process is also based on the assumption that 
contracting will not be undertaken unless required by policy 
until agency maintenance resources are fully utilized or the 
agency has no means to accomplish the work with in-house 
resources. Based on the current practices reported in Chapter 
2 this assumption is valid for most agencies. 

Four decision outcomes are possible using the contracting 
decision process shown in Figure 4. 

Contracting is not required 
Contracting is required 
Contracting is recommended 
Contracting is not recommended 

Contracting is not required if the agency policies do not permit 
contracting or if work-load requirements do not exceed the 
agency's capability to perform the work with in-house resources. 
Contracting is required when it is prescribed by law or policy. 
One agency reported that it is required by law to contract a 
maintenance activity if the annual expenditures exceed a pre-
scribed threshold. Other agencies may have the same or similar 
statutes. Other agencies have established policies that prescribe 
the activities that will be contracted. Whenever the contracting 
of maintenance activities is required by law or policy the decision 
to contract has previously been determined. The determination 
process used in establishing the policy should have included 
consideration of the need, feasibility, and desirability of con-
tracting the maintenance activity. 

Contracting is recommended in those cases where a work-
load need exists, the agency does not have sufficient resources, 
and contracting is both feasible and desirable. Contracting is 
not recommended in situations where the feasibility and desir-
ability of contracting is determined to be negative or question-
able. Under some circumstances the manager may decide for 
other reasons to contract in spite of questionable feasibility and 
desirability determinations. Should that happen, the determi-
nations should provide information and insight as to what must 
be done to overcome the negative aspects and increase the chance 
of success in that particular contracting situation. 

The evaluations and determinations cannot be effectively ac-
complished without the proper information available. Infor-
mation required to be assembled or developed for use in these 
decision processes includes: 

Agency policy concerning contracting of maintenance ac-
tivities; 

Specific objectives to be achieved by contracting; 
Work program needs in terms of activities and resources; 
Agency maintenance resources (personnel, equipment, ma-

terials); 
Availability of suitable contractors; 
Capability of agency staff to develop maintenance contracts; 
Capability of agency to manage, inspect, and control con-

tracts; 
Identification of management concerns involving contract-

ing; and 
Agency and contractor costs. 

The information requirements and use are described in the 
discussions of the contracting decision process and subprocesses. 
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Agency Policy 

To ensure that maintenance contracting decisions are made 
within an established framework, it is important that the agency 
formulate policies and guidelines on contracting maintenance 
activities. This policy does not need to be rigid but should 
provide the'basic rules and criteria under which decisions will 
be made. The policy should address the following items. 

Agency philosophy or practice with respect to the con-
tracting or maintenance activities and the conditions under 
which contracting will be considered. 

Objectives to be achieved through contracting maintenance 
activities. The objectives should be formulated to mesh with the 
long-term plans and maintenance programs of the agency and 
should consider the concerns and various points of view of those 
who will be affected by the contracting of maintenance activities. 

Guidance concerning activities that will be contracted as 
a matter of policy. 

The types of contracts to be used in contracting for main-
tenance activities. 

The level of contractor experience and capability desired 
by the agency and the use of disadvantaged business enterprise 
contractors. 

The methods to be used in the development and training 
of contractors to perform maintenance, and the extent to which 
the agency will provide this development and training. 

The requirements for cost comparisons between agency 
costs and contractor bids. The cost items to be included and 
used in the comparisons. 

Actions that will be taken if bid prices are excessive. Ele-
ments that constitute excessive contract prices should be stated. 

The mitigation of tort liability risk associated with con-
tracting maintenance activities. The methods to be used and the 
allocation of risk between the agency and contractor should be 
addressed. 

The requirements for bonding of the contractor. 
Guidance for payments to contractors that considers the 

need for cash flow to the contractor. 
o The responsibilities of organizations within the agency with 

respect to contract development, procurement, administration, 
inspection, and control. 

DETERMINING THE NEED TO CONTRACT 

Contracting should not be undertaken unless there is a re-
quirement to perform the work based on work load. To objec-
tively consider the need for contracting maintenance, as shown 
in Figure 5, the decision maker needs information about the 
annual work plan concerning activities budgeted, their location, 
the time frame, when the work is scheduled, the amount of the 
work at each location, and the resources needed to accomplish 
the work. If the plan has not been developed and resource 
requirements have not been identified, they should be. 

From the policy guidance previously developed the amount 
of work required to be contracted by law or policy can be 
determined. The remaining work can be accomplished either by 
contract or in-house, depending on the availability of agency 
resources. 

Historically, many maintenance activities have been per-
formed by contract simply because the agency could not ac-
complish the work with in-house resources. The agency's 
available personnel and equipment should be viewed as assets 
that should be used as productively as possible. Consequently, 
the time-phased availability of agency resources to meet the 
work requirements should be developed. 

The availability evaluations need to consider personnel turn-
over, equipment downtime, the physical location of the person-
nel and equipment, and the agency's policy for assignment and 
reassignment of personnel and equipment. Agency assets should 
be utilized to fulfill requirements to the greatest extent possible. 
The difference between requirements and availability represents 
the surplus or needed resources to accomplish the work pro-
gram. 

The agency may desire to increase some or all of the in-hous 
resources by part-time and peak-season employment as an al-
ternative to contracting. The workload requirements determine 
the length of time during which these additional employees are 
needed, but flexibility in the program is available without con-
tracting. 

Once the resource availability and shortfalls are known, those 
maintenance activities to be performed with available personnel 
and equipment resources should be identified. Activities needing 
resources should also be identified as possible candidates for 
contracting. 

DETERMINING THE FEASIBILITY OF 
CONTRACTING 

If there is a need based on work load, the next determination 
required is the feasibility of using contracting to meet the need. 
This determination process is shown in Figure 6 and involves 
consideration of the suitability of the activity for contracting, 
the capability of the agency to develop and manage the contract, 
and the availability of contractors to perform the work. 

Suitability of Work Activity for Contracting 

In most cases a prerequisite to contracting is the suitability 
of the work activity for contracting. To be suitable for con-
tracting a maintenance activity needs to be: 

Specified and described accurately and in such a manner 
that contractors will understand exactly what is to be done and 
why, where it is to be accomplished, when the work is required 
to take place, and how the work will be measured. The speci-
fication needs to be realistic and attainable. If the agency intends 
to measure and compare effectiveness and costs of the work 
with that performed by agency forces, the specification require-
ments and performance standards should closely parallel those 
used by agency forces. Some activities are easier to specify than 
others. In some cases the best means of contracting an activity 
is to simply reimburse the contractor for labor, equipment, and 
materials used. 

Packaged, so that there is enough volume of the activity 
in a given geographical area, and within a suitable time frame, 
to allow the contractor a reasonable level of activity and op-
portunity for productivity. A proper package of work provides 
the agency the best possibility for favorable bids. 
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FIGURE 5 Determining need. 

Inspected and controlled to assure the agency that it re-
ceived the product for which it was paying. Many maintenance 
activities, by their very nature, are small jobs, but require a level 
of supervision and control equal to that for larger jobs. For 
activities that require extensive supervision during the work 
process and that cannot be controlled by end-of-task acceptance 
and testing, it may not be cost-effective for the public works 
agency to contract the work while retaining sufficient inspectors 
to provide continuous monitoring of the work. 

The activities that are candidates for contracting should be 
evaluated to determine those most suitable for contracting. 

Capability to Develop Contracts 

To contract successfully the agency needs the capability to 
develop the contract documents efficiently and effectively. Many 
agencies are organized and staffed to handle their normal work  

load and responsibilities. Initiating contract maintenance or ex-
panding the contract maintenance program can be an additional 
work load that will degrade the overall effectiveness of the 
agency's staff. 

Maintenance contract documents can be quite time-consum-
ing to develop and usually require considerable effort to coor-
dinate the plans, specifications, pay items, and inspection and 
control procedures needed to have a good contract document. 
Consequently, the agency should closely examine its capability 
to develop the contract documents required. 

This examination should include: 

Estimating total effort required, 
Personnel available to develop contracts, 
Experience and capability of personnel in developing main-

tenance contracts, 
Help available from other organizations in the agency, and 
Ability to contract with consultants for development of the 

plans and contract documents. 



Capability to Manage Contracts 

The administration, management, inspection, and control of 
the contract requires a considerable effort when performed cor-
rectly. The contracts should be designed to minimize the re-
quirements whenever possible. However, the agency must still 
ensure that it is receiving the quality and quantity of work for 
which it is paying. To do so requires that a level of contract 
management capability be available to the agency. Depending 
on the assignment of organization responsibility for maintenance 
contract management within the agency, this capability may be 
required in the maintenance organization, the construction or- 
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ganization, or procurement organization. In any case, acquiring 
or expanding the capability takes time and the expanded ca-
pability may not be available in the required time frame. The 
capability to handle the proposed maintenance contract program 
should be evaluated and the evaluation should involve 

Estimating the resources and effort required, 
Personnel available to administer, inspect, and control con-

tract activity, 
Experience and capability of personnel, 
Help available from other organizations within the agency, 
Ability to contract with consultants for administration, 
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inspection, testing, and control activities associated with the 
maintenance contract. 

Availability of Suitable Contractors 

When suitable contractor resources are not available to un-
dertake the contemplated contract maintenance program it can-
not be successfully contracted. The agency then has no choice 
but to forego the work or perform it with its own resources. 
Availability becomes a prime element in determining the fea-
sibility of contracting. Information needs to be assembled con-
cerning the contractors so that the feasibility can be determined. 
This information should include: 

Numbers of suitable contractors to provide realistic com-
petitive bids, 

Contractors with any specialized skills or equipment 
needed, 

Contractors available within the geographical area of the 
work, and 

Contractors with adequate track records of quality work 
and responsiveness. 

If the existing availability of contractors is not adequate for 
the contemplated contract maintenance program, a determi-
nation should then be made as to whether or not the agency 
will develop contractors. Guidance concerning this should be 
included in the agency policy toward contracting. 

DETERMINING THE DESIRABILITY OF 
CONTRACTING 

Once need and feasibility have been established, the next step 
in the contracting decision process is the determination of de-
sirability. Figure 7 provides the determination process that is 
concerned with the achievement of objectives, the elimination 
of management concerns, and the anticipated costs of the con-
tract. 

Achievement of Objectives 

The agency policy should provide broad objectives to be 
achieved through contracting. Whatever objectives are estab-
lished, the needed contracting program should facilitate their 
achievement. Established objectives could range from a single 
straightforward objective, such as "Accomplishing Needed 
Work," to a series of complex interrelated objectives, which 
could include: 

Increased service. 
Improved condition of the street and highway network. 
Maintenance accomplished on a planned basis as opposed 

to a program accomplished in response to complaints. 
Maintaining current personnel and equipment levels re-

gardless of work load. 
Reduction of personnel and attendant short- and long-term 

personnel costs. 
Avoidance of capital investments in equipment. 
Increased production.  

Reduction of costs. 
Improved capabilities. 

Concerns 

There are some conditions that may occur in a contracting 
situation that should be of concern to the manager, and measures 
should be taken to mitigate the concern. Contracting 100 percent 
of an activity may leave the agency vulnerable to high bids, 
unjustified future price increases, and no way to readily handle 
a situation in which the contractor defaults the contract or is 
terminated for poor performance. This concern is most appli-
cable for maintenance activities that are critical to the public, 
such as snow and ice control, traffic services, and emergency 
work. Some agencies never contract 100 percent of an activity 
and will reject bids if they are too high regardless of the activity. 
Others will contract an entire activity but have alternative plans 
if the contract terminates unexpectedly; these may include pro-
visions in the contract to take over the contractor's operations 
if required. Larger agencies have more flexibility in this regard 
than smaller agencies as they generally have more ability to 
shift resources between geographic areas and from one activity 
to another. 

These concerns should be addressed in determining the de-
sirability of contracting. If the concerns are overriding, con-
tracting probably should not be attempted. 

COSTS 

The desirability of contracting will in part depend on the 
anticipated costs. If the expected costs will appreciably exceed 
those the agency would experience through performing the work 
with its own forces, it is generally not a good idea to contract. 

Two separate sets of costs should be developed: one for the 
agency and one for the contractor. Then an equitable comparison 
must be made. This comparison can be relatively simple and 
should involve the following cost categories: 

Agency Costs Contractor Costs 

Direct Costs of Work Total Bid Item Costs 
and Agency Costs of Bid 

Variable Overhead Costs Preparation and 
Attributable to the Activity Agency Costs of Supervision 

of Contractor 

Agency costs should be based on cost records from their 
maintenance management system or financial system. Estimates 
of contractor costs can be developed from past contracting ex-
perience, knowledge of prices in the geographic area, or by 
asking contractors to provide nonbinding quotations for doing 
the work. 

It must be emphasized that before considering relative finan-
cial costs, the decision maker must be absolutely positive that 
similar performance requirements are being compared. In too 
many cases maintenance activities carried out by in-house forces 
have methods and procedures that have evolved over the years 
with experience. When these same activities are required to be 
specified and described in the formats required to obtain corn- 
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petitive bids, the performance requirements for the contractor 
(as described in the specifications, on which the contractor's 
bid is based) may exceed the levels of performance normally 
obtained by public works forces. Costs may exceed the agency's 
estimate if the estimated costs are based on a lower performance 
level. 

Contractors may on occasion unbalance their bids with re-
spect to specific pay items within the overall bid. This requires 
that the total contractor bid be compared with total agency 
costs without consideration of specific pay items. Contractor 
costs should be modified to reflect supervision and contract 
control costs and the costs of preparing and inviting bids, since 
these costs would not normally occur when using in-house 
forces. 

Once activities are on a comparable performance basis, rel-
ative costs can be compared. For comparison, costs can be 
grouped into three basic categories. 

Direct costs—Those costs involved directly with the activity 
in question, and which would not occur if that activity did not 
take place. 

Variable Overhead Costs—That proportion of overhead 
costs that are incurred only because a particular activity takes 
place. 

Fixed Overhead Costs—Those costs that would accrue ir-
respective of the decision to undertake an activity with public 
works forces or with contractors. 

For a public works agency, it is suggested that cost items be 
assigned to categories for each activity as shown in Table 13. 

If cost comparisons show that contract maintenance is less 
expensive than use of agency forces, the only way to realize, the 
savings is through a reduction in the agency maintenance staff. 

TABLE 13 

ACTIVITY COST CATEGORIES 

Variable Fixed 
Activity Direct Costs Overhead Costs Overhead Costs 

Labor Direct labor Fringe benefits 
salary applied to 

direct labor 

FICA and 
retirement 
applied to 
direct labor 

Equipment Equipment Office and shop 
charges for costs (except 
the activity as reflected 

in equipment 
charge rates) 

Material Material costs Materials 
handling 
and storage 
for that 
activity 

Administration Testing, General 
inspection, administration 
and design overhead 
applicable to 
that activity 

However, a balanced work force must be maintained so that all 
necessary year-round activities are performed. Thus, the activ-
ities to be contracted (and the corresponding staff reductions) 
must be carefully selected to ensure continuous and safe traffic 
operations. 
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INTRODUCTION 

The contracting decision process presented in Chapter 3 cen-
tered on making objective determinations concerning require-
ments to and need for contracting and the feasibility and 
desirability of contracting maintenance activities. If the deter-
minations are favorable and the decision has been made to 
contract, then actions must be taken to implement the decision. 
The manner in which the implementation actions are taken will 
have a significant impact on the ultimate success of the contract 
maintenance program of the agency. 

The contracting of maintenance activities in many circum-
stances is a complex task and often requires engineering and 
maintenance skills and ingenuity equal to or greater than those 
required for contracting the construction of new projects. The 
main reasons for this include: 

Requirements that the repairs may have to duplicate ad-
jacent conditions for performance, safety, or appearance reasons. 

Requirements to package into a single contract similar 
maintenance activities covering highway facilities of different 
ages with different design parameters, materials, and use. 

The uncertainty involved with defining and specifying the 
actual work and quantities because of hidden or unknown con-
ditions. 

The lack of applicable standard specifications and quality 
control procedures. 

Project restraints involving materials, equipment, time, and 
costs. 

Requirements to coordinate contract work with other 
agency work and operations. 

Requirements to provide maintenance work site traffic 
safety. 

Not all maintenance contracts will be complex. Contracts for 
maintenance activities that parallel the type of work normally 
performed by the construction and service industries may be 
much easier to compile and inspect than those that involve 
activities that have not traditionally been contracted. 

Regardless of the complexity, the contracting of maintenance 
activities should not be attempted until the agency is organized 
and prepared to undertake such a program. 

ORGANIZING FOR CONTRACTING MAINTENANCE 
ACTIVITIES 

Organizing to accomplish maintenance activities by contract 
involves a significant advance preparation effort. The actions 
and decisions that need to be accomplished include the follow-
ing. 

Developing the approach to be used to implement the con-
tract maintenance program in order to engender the support 
needed. 

Defining the organizational functions and activities re-
quired. 

Assigning organizational responsibility and authority. 
Determining levels of effort, and required staffing. 
Identifying and developing procedures, policies, and meth-

ods. 
Assembling the necessary data and information to support 

the contract maintenance effort. 

This advance preparation will considerably improve the ef-
ficiency and effectiveness of the organization in the contract 
maintenance area and help ensure a successful program. The 
actions may take a significant amount of time to accomplish 
and must be initiated well in advance of the time when the 
contracted maintenance work is required. 

Approach 

The .implementation of a contract maintenance program re-
quires organizational support. When an agency initiates a new 
program, such as contract maintenance, it must be recognized 
by all concerned that established procedures will change. The 
work assigned to the agency's work force may change. Job 
descriptions will change and the demand for different types of 
skills must be met. Organizational responsibilities may change 
and established methods of dealing with the public may require 
revision. 

Although these changes need not be revolutionary, any change 
in organization and procedures often causes concern among 
employees. This concern often leads to a lack of organization 
support for implementing the changes. Therefore, to prevent 
morale problems and concern for job security, a well-thought-
out, methodical, and possibly time-phased approach should be 
made to the implementation of a contract maintenance program. 
The approach taken will depend to a large degree on the amount 
of contracting contemplated and the objectives to be achieved. 
If in-house efforts are being supplemented, then the approach 
to implementation is relatively straightforward. However, if por-
tions of the work force are to be replaced by a contract work 
force then the approach must be entirely different. 

Depending on the maintenance activities and the amount of 
contracting planned, a time-phase approach may be required in 
order to proceed at a level of contracting activity that the agency 
can effectively implement. Time-phasing allows an agency to 
increase its capability and experience with contracting at a 
planned rate and also provides time to develop a pool of qualified 
contractors. On the other hand, circumstances may require an 
immediate implementation of the entire contract maintenance 
program. The approach chosen by the manager should support 
the long-range plans and objectives of the agency because once 
committed to contracting it is often difficult for the agency to 
reconstitute the contract portion of its effort as an in-house 
activity. 
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Functions and Activities 

In any contracting situation the organization is concerned 
with addressing four basic questions: 

What do we want? 
How do we order it? 
How do we procure it? 
Did we get what we ordered? 

Planning and design functions address the question of what 
is wanted. Planning involves the determination of the needs, 
requirements, and desires of the agency with respect to the 
project. Design translates these planning parameters into con-
cepts and criteria. The design concepts and criteria are incor-
porated into plans and specifications that provide the means to 
order what was wanted. The overall quality of the contract 
maintenance activity can be no better than that reflected in the 
plans and specifications. 

Contracting addresses the question of how to procure. Con-
tracting is a formalized process for procurement mandated by 
federal, state, and often municipal laws and requirements. In 
most jurisdictions the procurement laws require that purchases 
above a specified amount (with some limited exceptions) be 
subject to competitive bidding. These laws generally include the 
requirements for advertising bids, the mode of processing bids, 
the method of determining the responsible bidder, and proce-
dures for making the award. Compliance with the procurement 
laws requires that the agency allow sufficient lead time to ac-
commodate the advertising and bid preparation times specified 
in the laws. 

Answering the question "Did we get what we wanted?" is 
accomplished through inspection, quality control, and accept-
ance procedures. The need for inspection and quality control is 
always present to ensure an acceptable end product. The in-
spection activities involve monitoring, checking, observing, and 
recording of the contractor's activities to ensure compliance with 
the plans, specifications, and other contract provisions. The 
place, frequency, thoroughness, and type of inspection and qual-
ity control activities may vary depending on the maintenance 
activity, type of contract, and the quality of the contractor's 
work. 	 - 

Acceptance is the procedure through which the contracting 
agency either accepts or rejects the contractor's work. The in-
spection and quality control activities identify work or materials 
that do not meet specifications. The agency can accept, reject, 
or assess price penalties for substandard work or materials. The 
contract should clearly spell out what procedures the agency 
will follow if the contractor's work does not meet the plans and 
specifications. 

Organization, Responsibility, and Authority 

Organizational structures of public works organizations will 
vary considerably and few will have exactly the same organi-
zational structures, functions, and procedures. Organizational 
logic at any time is driven by local conditions, funds available, 
assigned responsibilities, personnel capabilities, and the orga-
nization's position and responsibilities within the governmental 
system. Consequently, there is no standard organizational struc- 

ture for accomplishing the contracting of maintenance activities. 
The important consideration is that the responsibility and au-
thority for all of the functions and activities required are as-
signed. Responsibility clearly designates an individual occupying 
an organizational position to perform or supervise each function 
or activity. Authority grants him or her the legal and organi-
zational power to perform the activities for which he or she is 
responsible. 

In many instances there will be sufficient long-term activity 
to warrant the establishment of a separate organizational ele-
ment to be responsible for the contract maintenance program. 
If such is the case it should be seriously considered as this is 
the most efficient and effective means to accommodate the con-
tracting work load. Imposing a large contracting work load on 
the existing organization can be very disruptive to normal ac-
tivities and will likely degrade the effectiveness and efficiency 
of the entire organization. 

Unless there is a sufficiently large and continuous contract 
maintenance program to justify a separate organizational ele-
ment, the responsibility must be assigned to various individuals 
in the agency's organization, or to individuals in other orga-
nizations within the government system. This is a fairly normal 
situation in many 'government organizations as individuals are 
designated to be responsible for more than one function. For 
example, there could be an individual with primary responsi-
bility for planning who also helps with design and developing 
the plans and specifications. Likewise, a maintenance foreman 
may be primarily responsible for roadway maintenance and 
helps out with inspection and quality control. These cross-func-
tional assignments should not be made indiscriminately but 
should be planned to match an individual's work responsibilities, 
skills, abilities, and desires. 

An analysis of personnel requirements for each functional 
area should reveal the potential for cross-functional assignments, 
training needs, and additional and surplus personnel require-
ments. This analysis need not be overly elaborate. An example 
of such an analysis is shown in Table 14. The number of required 
person-years for each function is based partly on current needs 
and partly on a forecast of future needs. Both current needs 
and future needs will be affected by the expected changes in the 
contract maintenance program and the approach chosen to im-
plement the program. As the contract program progresses the 
staffing requirements will change as various functions are com-
pleted or the initial work is done. For example, once the contract 
maintenance program is planned, the staffing requirements for 
planning may well be reduced while staffing for developing plans 
and specifications may need to be increased. Once the majority 
of original specifications is prepared, this activity will reduce to 
a lower level of effort while the staffing needs for inspection 
increase. 

In addition to developing personnel requirements, the skill 
requirements must be determined and analyzed against available 
skills. This will reveal the potential cross-functional assignments, 
develop the requirements for training to provide new or en-
hanced skills in personnel, or show where to add personnel with 
the needed skills. 

Once the organization analysis is completed, personnel au-
thorizations must be changed, new job descriptions should be 
written, and any necessary actions should be initiated to reclas-
sify personnel. Training programs should also be developed to 
provide the required new skills to the organization's personnel. 
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Function 

Personnel Classification 
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Management Control 0.5 0.5 0.5 1.5 

Administration 1.0 1.0 2.0 

Engineering Division (management) 0.25 0.5 0.5 1.25 

Planning and Design 1.0 2.5 3.5 

Subdivision of Permits and R.O.W. 1.0 1.0 

Inspection/Quality Control 0.5 1.5 2.0 0.5 4.5 

Maintenance Division (management) 0.25 	0.5 1.0 1.0 1.0 3.75 

Vehicle and Equipment Maintenance 1.0 2.0 	16.0 0.5 2.0 21.5 

Roadway Maintenance 1.0 3.0 	26.0 6.0 36.0 

Mowing and Ditching 1.0 3.0 	20.0 6.0 30.0 

Supply and Procurement 1.0 	1.5 1.0 2.0 0.5 2.0 8.0 

Traffic Services 1.0 4.0 2.0 7.0 

Total Required 1.5 1.5 	4.5 1.0 	5.0 6.0 8.0 54.0 16.0 4.5 18.0 	120.0 

Currently Available 1.0 1.0 2.0 8.0 6.0 40.0 18.0 5.0 6.0 	87.0 

Staffing 

Following the establishment of the organizational structure 
to accommodate the contracting of maintenance activities, staff-
ing becomes the next critical action. 

The number of staff required from the organization and per-
sonnel analysis less the number available gives the number of 
personnel needed for each personnel classification. Personnel 
shortfalls can be accommodated by: 

New permanent or seasonal hires 
Promotion/transfer 
Cross-functional assignments 
Use of consultants 

Agency personnel regulations must be followed in obtaining 
the required staffing. These regulations prescribe the process 
that must be followed. The lead-time involved with the personnel 
acquisition process must be considered in order for the individ-
ual to be on the job at the proper time. 

The use of consultants is a means for the agency to staff for 
peak or temporary work loads or to provide temporary staffing 
in the initial stages of a program. Obtaining consultants in many 
government jurisdictions is also a long-lead-time process and 
should be initiated in sufficient time for the consultant to be 
available when needed. 

Policies, Procedures, and Methods 

Policies, procedures, and methods should be identified and 
developed as part of the advance preparation work. This will 
ensure that the contracting of maintenance activities is con-
ducted within an established structure that everyone knows and 
understands. In Chapter 3 the items that should be included in 
the agency's policies were listed and it was recommended that 
these policies be developed to provide a framework for decision 
making. If the policies were not established before or during 
the contracting decision process, they will need to be established 
as part of the advance preparation work. 

Procedures and methods should also be identified and de-
veloped to implement the policies, control the production of the 
contract documents, ensure proper contract award, and provide 
for inspection, quality control, acceptance, and payment of the 
contractor. Many of these procedures and methods will already 
be in existence within the agency. These must be assembled and 
reviewed. The review should identify those items that are ap-
plicable to the contracting of maintenance activities and those 
that are not applicable or require modification. Other needed 
procedures and methods must be developed. For example, the 
inspection quality control and testing procedures used for road 
and street construction may be overly rigid or too elaborate for 
maintenance overlays or pavement repairs. These must be mod-
ified to fit the maintenance situation. New procedures may be 
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required when existing procedures do not address the subject 
matter. 

The contracted maintenance activities need to be accom-
plished at the proper time. The times involved in producing the 
contract documents and awarding the contract require that care-
ful attention be paid to the process and procedures and oper-
ational schedules needed. This could well require that the 
process begin six to nine months or further in advance of when 
the work is required to be started. Management procedures may 
be needed to ensure that the production of contract documents 
advances according to plan.  

gram that meets the objectives of the agency. Ideally the program 
should be established for multi-year periods with specific proj-
ects identified for each budget year. The projects in the program 
should be prioritized for accomplishment. The methodology 
used to establish relative priority among projects should include 
physical maintenance needs as well as factors such as political, 
social, and economic considerations. The project's position on 
the resulting priority list in conjunction with its completion date 
and required lead time should establish the sequence in which 
the project enters the agency's production pipeline for design, 
contract document preparation, and contract award. 

Information Requirements 

The agency needs to assemble a data base to support the 
contracting of maintenance. Having the required information 
available in a form that is readily retrievable will vastly improve 
the efficiency of developing and awarding contracts. The basic 
information needed includes both cost and project data. Other 
desirable information would include any contractor information 
available, such as costs, capabilities, and performance, and sam-
ples of contracts developed by other agencies for maintenance 
activities. 

Cost data are needed to develop cost estimates, analyze bids, 
and negotiate changes. A discussion concerning the development 
and use of cost data was presented in Chapter 3. 

IMPLEMENTATION 

Once the agency is organized to handle contract maintenance 
it should proceed with implementation. The major work efforts 
involved are: 	- 

Final establishment of the contract maintenance program, 
Development of individual projects, 
Development of contract documents, 
Advertising and award of contracts, and 
Contract management. 

These work efforts are accomplished through the organization 
functions described earlier in this chapter. 

Establishing the Contract Maintenance Program 

The process utilized in deciding which activities to contract 
is the foundation for establishing the contract maintenance pro-
gram. This process establishes which activities and the amounts 
that should be contracted. The contemplated contract program 
may require modification as a result of: 

Budget changes 
Organizational constraints 
Coordination of work with agency forces, utilities, and 

other contractors 
Productivity improvements in agency work force 
Rehabilitation, reconstruction, and improvement projects 

In any case, the contract program should be reviewed and 
reevaluated and modified as necessary to establish a final pro- 

Development of Projects 

The projects or maintenance activities identified for contract-
ing need to be further developed so that they are properly 
planned and designed. The project development efforts begin 
with planning activities that develop the needs and requirements 
and coordinate these with other activities that are scheduled. 
Individual projects may also need to be combined into larger 
projects in order to provide sufficient quantities of work in 
individual contracts. In other cases, projects may need to be 
accomplished in phases by different contractors because of the 
types of activities involved. Projects may also be divided into 
smaller projects in order to take advantage of simplified pro-
curement procedures or to provide projects that are within the 
capability of available contractors. 

Once the final project is defined, the preliminary engineering 
should be accomplished so that design criteria and concepts can 
be formulated and any cost trade-offs can be made. Preliminary 
engineering activities include a thorough analysis of site con-
ditions and any studies to determine the best technical approach 
to meet the needs of the project. 

Normally design is performed by either in-house personnel 
or by consultants. For the design of maintenance projects there 
are some advantages for performing the design in-house. In-
house design provides: 

Utilization of existing knowledge and maintenance exper-
tise within the agency, 

Development of a pool of expertise within the agency, 
Immediate access to the history of specific designs, and 
A final design that may be more responsive to the local 

situation. 

Consultants may be retained for the accomplishment of ser-
vices related to design development of plans and specifications 
and providing construction management activities. The critical 
factor is that the agency has a clear definition of what is desired 
and needed and can convey an accurate description of its re-
quirements to the potential consultants. Consultants should be 
selected and retained on the basis of experience with meeting 
similar project requirements, the knowledge and experience of 
its proposed personnel, and fairness of the fee structure. 

Development of Contract Documents 

The contract documents that must be developed are com-
monly referred to as a bid package. A typical bid package 
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includes the contract, plans, specifications, bond requirements, 
and information to bidders on the bid process. 

Contract 

The document governing all procedures to be followed in the 
supply of materials, the supply of maintenance services, or the 
construction of a project is the contract itself. The contract 
should include by reference the standard specifications, any 
necessary special provisions, supplemental specifications, and 
the plans. The contract must clearly establish the work to be 
performed, the amount and method of reimbursement, and the 
duties and responsibilities of all parties. 

Specifications 

Specifications are precise, written descriptions of the material, 
product, or services being purchased. The writing of detailed 
specifications is a time-consuming effort. It is recommended, at 
least initially, that existing specifications be reviewed and those 
that appear to be most applicable used directly or modified as 
necessary. Modifications may be required because requirements 
are too strict or testing is too costly or beyond the capacity of 
the agency. Sources for specifications include: 

State transportation agencies 
Municipalities 
Trade associations, manufacturers, and suppliers 
Professional societies 
Federal government agencies 

The specifications used should, if possible, be those that local 
contractors and suppliers are familiar with. This will provide 
better compliance and probably more competitive costs. 

State specifications—On construction and maintenance 
projects using state or federal funds the use of state specifications 
or specifications approved by the state are usually required. One 
significant advantage of adopting state specifications is that local 
contractors often are familiar with their requirements. Disad-
vantages are that the specifications may include requirements 
that are too strict for maintenance needs or that do not address 
locally available options and materials. State specifications may 
require testing or inspection that are beyond the capabilities of 
some agencies. Another possible disadvantage is that contractors 
involved primarily in municipal projects may not be familiar 
with state specifications. 

Municipalities —Specifications used by municipal jurisdic-
tions will also generally have the advantage of being familiar to 
local contractors, but they are frequently not as comprehensive 
as the state specifications. 

Trade associations, manufacturers, and suppliers—Rep-
resentatives for trade associations, manufacturers, and suppliers 
can often furnish specifications for their products that can be 
adapted for use. Caution must be exercised and the agency must 
be certain that the specifications do not rule out use of other 
equally satisfactory products and that the specifications require 
the proper level of quality. 

Professional societies—Professional societies, such as the 
American Society of Civil Engineers (ASCE), frequently provide 
technical information to members. The National Association of 
County Engineers (NACE) can be used to arrange an infor-
mation transfer among municipalities. A municipality needing 
expertise may request technical assistance from NACE. With 
the aid of NACE, a county that has had successful experience 
in addressing a particular problem can aid the agency in need 
by supplying assistance. The Institute of Traffic Engineers (ITE) 
prepares suggested specifications of traffic signal systems, pave-
ment markings, signs, and other related features. The American 
Public Works Association (APWA) is oriented toward the needs 
of municipal agencies. APWA frequently publishes suggested 
specifications. 

Federal agencies—Federal agencies have been active in the 
contracting of maintenance activities. In particular the Depart-
ment of Defense (Army Corps of Engineers, Navy Facility En-
gineering Command, and the Air Force Civil Engineering 
Command) has contracted for a wide variety of maintenance 
services. The Department of Energy also has an active program 
of contract maintenance and operations activities. 

Specifications previously used for contracting maintenance 
can be obtained from the list of agencies in the Appendix that 
responded to the survey discussed in Chapter 2. 

Plans 

Plans provide a graphic description of the work required by 
the contract. Plans complement the specifications and provide 
information as to locations, dimensions, treatments, sequences, 
schedules, materials, etc. The contracting of some maintenance 
activities may require extensive plans while other activities may 
require no plans or only rudimentary plans. Plans should be 
developed as necessary for each project. A good source to consult 
is the record plans for the facility. These should provide a 
substantial amount of information that can be used directly. 

Bond Requirements 

Contracting via a bid process requires an investment by the 
agency in terms of time as well as funds. To protect this in-
vestment and to ensure compliance with the terms of the con-
tract, bidders are often required to post bonds. With 
maintenance contracts the requirement for bonds must be care-
fully considered. Bond requirements may well preclude con-
tractors who cannot obtain bonds (but are otherwise qualified) 
from submitting bids. Bonding is a problem for many small and 
disadvantaged business enterprises and contractors. The types 
of bonds that might be required include: 

Bid proposal guaranty bond—These bonds, in amounts 
determined by the agency regulations, may be required from 
each bidder. They are returned to the bidders as soon as the 
bid is determined to be unsuccessful, or in the case of the 
successful bidder, upon the signing of the contract performance 
bonds. 

Performance bond—Upon award of the contract, the suc-
cessful bidder must submit a surety bond in accordance with 
the agency regulations as a guaranty that the work will be 
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performed or the product supplied in full compliance with the 
terms of the contract, and that the agency will not be liable for 
expenses incurred through the failure of the contractor to com-
plete the work as specified. 

Payment bond—The contractor must also submit a pay-
ment bond as specified by the agency to ensure prompt payment 
by the contractor for materials, labor, and equipment rental 
used in performing the work. 

Maintenance bond—In some cases a maintenance bond is 
required before final payment for the work. When used, a main-
tenance bond usually remains in effect for a period of at least 
one year beginning with the final acceptance date. Maintenance 
bonds are not permitted on federally funded projects. 

Liability 

To protect the agency from liability that may occur as a result 
of accidents associated with the work, the contractor is usually 
required to have insurance coverage for vehicles, job-site injuries 
to the contractor's work force, and damage caused by negligence. 
These insurance requirements are usually well established for 
most government agencies. Some states are now also requiring 
contract clauses that, in effect, require the contractor to be 
responsible for any tort claims arising from the contracted work. 
For many maintenance contracts this clause may not be justi-
fiable in economic terms. It also may limit the field of contractors 
to only a few. Inclusion of such a clause should be carefully 
considered. Additional information on tort liability is contained 
in NCHRP Synthesis 106, Practical Guidelines for Minimizing 
Tort Liability. 

Information to Bidders 

The bid package also provides information to bidders on the 
bid process including dates, selection criteria, and special re-
quirements. Dates include the scheduled bid opening, antici-
pated date of contract award, notice to proceed date, completion 
date, and other key dates such as pre-bid and post-award con-
ferences. The purposes of these conferences are defined as fol-
lows. 

Pre-bid Conference—A pre-bid conference is often sched-
uled. The purpose of this meeting is to answer questions that 
potential bidders may have about the project requirements and 
to ensure that all bidders have identical information before pre-
paring their bids and proposals. For maintenance contracts it 
is important that the potential bidders fully understand what is 
required, the methods to be used, the expected schedule, special 
equipment or personnel requirements, and any other information 
that could add to their understanding and appreciation of the 
project. 

Post Award Conference—Before the start of work, a pre-
liminary or pre-construction conference is often held. The pur-
pose of this conference is to discuss the scope of the project, to 
discuss all essential matters pertaining to the satisfactory project 
completion, and to resolve any questions regarding contract 
interpretation. 

Selection criteria will include, at a minimum, adherence to 
stated specifications and stated contract terms. Special require- 

ments may include Buy America provisions and minority par-
ticipation. 

Reimbursement 

The contract should clearly spell out the method and schedule 
of payment for the work and the procedures that the contractor 
must follow to be paid. Every contractor is interested in main-
taining a positive cash flow. Many contractors do not have 
substantial cash resources and cannot afford long periods be-
tween reimbursements for satisfactory work performed. For 
maintenance contracts the payment procedures should be care-
fully considered in order that a financial impediment is not 
created that limits competition to only those contractors with 
the financial resources to carry the work for long periods of 
time. The method of payment is determined by the type of 
contract. Three basic types are used in maintenance contracting. 

Lump-sum contracts—are used primarily for projects 
when the work is clearly defined and little or no variation in 
quantities is expected. Lump-sum contracts require little or no 
measurements, so there may be a tendency to relax inspection 
requirements, although quality inspection activities are still re-
quired. Reimbursement is usually scheduled on a percent of 
completion basis. 

Unit-price contracts—are used when variations in quan-
tities are expected. Unit-price contracts offer a fair arrangement 
whereby the contractor is paid for what is delivered, and the 
agency retains a reasonable degree of control over the amount 
of product it receives. Unit-price contracts require inspection 
effort and record keeping on the part of the agency. Reim-
bursement is scheduled to conform with the work performed. 

Cost-reimbursement contracts—are useful when the scope 
of work and quantities cannot be accurately determined before 
letting the contract, such as unforeseen emergency repair work. 
Cost-reimbursement contracts pay the contractor for labor, 
equipment, and material costs at predetermined rates. These 
contracts involve a great deal of inspection and record keeping 
on the part of the agency to verify the contractor's charges. 

Duties and Responsibilities 

A contract is a binding document that places certain respon-
sibilities on both the agency and the contractor. The agency has 
a responsibility to the contractor to pay for the product or 
services it receives and it has a responsibility to its taxpayers 
to ensure that the product is received or work is completed in 
accordance with the contract specifications. The contractor has 
a responsibility to provide the product in accordance with the 
terms and conditions of the contract. 

Plans and specifications establish contractural requirements. 
As long as these are made known to prospective contractors 
before submitting bids, public agencies must assume that the 
contracted price fairly compensates the successful bidder for all 
costs associated with complying with the specifications. Agen-
cies have the right and duty to expect full compliance. To do 
otherwise gives the contractor an unfair advantage over com-
petitors, who prepared their bids expecting to be required to 
fully comply with specifications. 
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Plans and specifications establish requirements that represent 
the culmination of planning and design efforts. Inspection, sam-
pling, and testing are quality control procedures that are de-
signed to enforce the plans and specifications. The specifications 
should include inspection, sampling, and testing requirements 
and responsibilities as well as the procedures the agency will 
follow if the work is not in compliance with the specifications. 
Effective recourses that may be available to the agency if in-
cluded in the contract are: 

Exercising of performance bond 
Assessing liquidated damages 
Adjustment of prices 
Provisions for incentive/penalty payments 

Contract Advertising and Award 

To obtain responsive competitive bids the agency should care-
fully plan the manner in which the contract will be advertised. 
Following the procedures routinely used to obtain construction 
contracts may not be adequate. Depending on the availability 
of contractors and their capability and interest in contracting, 
the agency may need to go to extra efforts to find contractors 
and interest them in bidding. Some of the techniques that have 
been used include contractor participation in contract devel-
opment, prequalification, elaborate pre-bid conferences, and use 
of contractor trade associations. 

When a formal bid procedure is used, the contract is normally 
awarded to the lowest responsible bidder. The agency should 
always carefully analyze the bids and bidders before any actions 
are taken 

Checking the Bid 

Bids should be checked to ensure that unit prices, quantities, 
and total prices are accurate; that the specifications are adhered 
to and that the bidder complies with the stated terms of the 
proposed contract. Other considerations include quantity and 
prompt payment discounts and past performance on other con-
tracts. 

Bid Tabulation 

In addition to carefully checking the bids, they must be tab-
ulated for comparison. Each bid should be compared with other 
bids and the pre-bid estimates prepared by the agency. Large 
discrepancies in unit prices may indicate that the bidder or 
bidders did not understand what was required. 

Estimates 

An important tool in the evaluation of bids is the agency's 
pre-bid estimate. Estimates should be based on quantities that 
are taken from the plans and on historic cost data from the 
agency's records or from another agency. Although the estimate 
is a valuable tool, it should be used only as a guide. The man-
ager's judgment must also be utilized in evaluating bids. The 
pre-bid estimate may be considerably different from actual bids  

because of a number of factors. These might include outdated 
price information, small or very large quantities, transportation 
costs, local conditions, or some special event or circumstances 
such as the oil embargo that occurred in the 1970s. When 
significant differences do occur between the estimate and the 
bids, the agency must decide whether there is a need for or an 
advantage to be gained by rebidding or changing the project. 
For example, if bids are high and erratic and the number of 
bidders is small, it would probably be advantageous to re-bid, 
particularly if additional contractor interest can be generated. 

A ward 

Once the bids have been checked, evaluated, and tabulated 
the agency should determine whether or not a re-bid is required. 
If not, the award of the contract should be made to the re-
sponsible low bidder. 

Contract Management 

Contract management is concerned with the activities re-
quired to ensure that the duties and responsibilities of the parties 
to the contract are accomplished or that appropriate actions are 
taken if the duties and responsibilities are breached. 

Inspection 

Inspection, sampling, and testing are quality control proce-
dures that are designed to enforce the specifications. Inspection 
activities are normally performed by an inspector. 

The role of an inspector is to monitor, check, observe, and 
record the contractor's activities to ensure compliance with the 
specifications, plans, and other contract provisions. The place, 
frequency, and thoroughness of inspection may vary depending 
on the activity, the type of contract, the type of specification, 
and the degree of control exhibited by the contractor. The need 
for inspection is always present and the role of a qualified, 
competent inspector is a critical one in ensuring an end product 
of acceptable quality. 

The inspector acts as a representative of the agency within 
the scope of the authority delegated to him or her. The re-
sponsibilities of an inspector are to: 

Inspect work performed and materials furnished to the 
project. 

See that all sampling and testing required by specifications 
or job site conditions are performed. 

Bring any deficiencies in work 5r materials to the attention 
of both the contractor and the agency's manager. 

Reject materials and suspend work that is not in compliance 
with specifications until the problem can be resolved. 

Frequency of Inspection 

Ideally, there should be continuous inspection of all activities. 
For most contract maintenance activities this is not normally 
justifiable, either as a technical necessity or from an economic 
viewpoint. Inspection frequency can be: 
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One time—Certain activities should, under normal circum-
stances, require just a one-time inspection. An example would 
be to check equipment when it first arrives on site. Unless the 
equipment does not perform properly or an item has been re-
placed, there is usually no need to repeat this check. 

Critical point—A critical-point inspection is essentially a 
one-time inspection that must be performed at a specific point 
in the sequence of work before the next phase takes place. 
Checking reinforcing steel and forms before placing concrete is 
an example. Use of one-time and critical-point inspections can 
greatly reduce the inspection personnel needed. However, a 
major problem with critical-point inspections can be scheduling 
and notification by the contractor. It is essential to establish a 
procedure requiring notification in advance of the need for a 
critical point inspection. 

Intermittent spot checks—Many activities can be ade-
quately inspected and controlled by either random or regular 
spot checks as the work proceeds. 

Continuous monitoring—Some operations, because of their 
inherent critical or variable nature, require the full-time presence 
of an inspector. Placing of structural concrete is a good example 
of a case in which full-time or continuous inspection may be 
justified. 

The inspection frequency selected will be based on engineering 
requirements and project type. Engineering requirements are 
related to the importance of a particular element. Depending 
on how critical a certain material, product, or activity may be, 
consideration should be given to increasing or decreasing the 
degree of inspection for that element. This might be based on 
engineering properties, soil conditions, anticipated service con-
ditions, or new and unusual materials or techniques used in the 
maintenance and repair. 

The type of project will also affect the degree of inspection 
needed. Bridge repairs will require more intensive inspection 
than roadside mowing. A major roadway will warrant more 
inspection than a rural, unpaved road. The thoroughness or 
degree of inspection necessary at the job site will also depend 
on the quality of the contractor's work. 

Sampling 

The inspector must have a basis on which to approve materials 
and material sources. Sampling and testing provide this basis. 
Sampling is a process of selecting a part or sample that will be 
used to judge the whole or lot. Tests made on a sample measure 
the characteristics of only that sample. The validity of conclu-
sions drawn about the lot based on test results of a sample 
depends in large part on sampling techniques. Sampling is used 
simply because it is not possible or practical to test all of the 
material used on a project. Sampling and testing is only one 
part of a quality control program. Inspection must be used along 
with sampling and testing. It is the inspector's job to catch 
obvious problems, even though they have not been detected by 
the sampling and testing program. 

Frequency of Sampling 

The larger the number of samples taken, the lower the risk 
of accepting unsatisfactory material. However, as the number  

of samples increases the cost of sampling and testing also in-
creases. Random sampling techniques provide statistical analysis 
methods to determine the optimum number of samples necessary 
to reduce to a satisfactory level the risk of accepting noncom-
plying materials. 

The frequency at which samples are taken is one of the major 
considerations in selecting the type of sampling to use. Factors 
affecting frequency are: 

Variability of product—materials that have highly variable 
quality characteristics should be sampled more frequently. 

Use—materials or products that will serve a critical func-
tion should be sampled more frequently. 

Previous experience—materials or products from a source 
that has not been used before or those that have had a previous 
history of poor performance should be sampled more frequently 
than those with a record of good performance. 

Significance of tested materials—if the characteristic of the 
materials being tested has little significance in relation to the 
actual use, the sampling frequency can be decreased. 

Agreement with specifications—when test results or visual 
inspections indicate that a product may not be in compliance 
with the specifications, increased sampling frequency is war-
ranted. 

Purpose or type of sample—acceptance sampling certifies 
the level of quality achieved in an end product. It also verifie 
the quality control exercised over the construction process. In 
many cases acceptance sampling can be reduced by using job 
control test results. 

Testing 

Testing is the process of making tests to determine the degree 
of compliance with the specifications of delivered or constructed 
material. All tests should be directly related to and referenced 
in the specifications. 

State and private laboratories can assist in determining the 
type of tests required for a planned construction or maintenance 
program and a rough idea of the number of tests of each type. 

The role of testing is related to the activities of the supplier, 
the contractor, and the inspector. 

Supplier—The supplier must maintain constant control 
over the production process to ensure that the material con-
sistently meets the specified level of quality. 

Contractor—The contractor must maintain constant con-
trol over the handling, storage, placement, and use of materials 
in order to produce a street, road, or structure of acceptable 
quality. Material that leaves the supplier's plant in satisfactory 
condition will not result in a satisfactory end product unless 
the contractor ,  exercises proper quality control. 

Inspector—The inspector and the laboratory must work 
together. The inspector may assist the laboratory by taking 
samples and performing many of the on-site tests. The laboratory 
performs tests, evaluates test results and other engineering data, 
and provides technical support to the inspector. The inspector 
acts as the final check point in the construction process and 
plays an important role in detecting changes in the quality of 
materials that have resulted from improper handling, shipping, 
storage, and other causes. The inspector must recognize that 
testing is based on samples. It is likely that some of the tested 
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and accepted materials shipped on the job site may not conform 
to specifications and will have to be rejected by the inspector 
before placement. 

It is important to remember that a sampling and testing 
program is intended to provide an overall estimate of quality. 
It is not intended to replace inspection or to find occasional 
substandard areas, although it frequently does. One sample, with 
adequate inspection, may be more valuable than numerous sam-
ples with little or no inspection. By sampling one typical area, 
an inspector can, by careful visual observation, detect and reject 
materials and products having different, undesirable character-
istics. Additionally, by observing operations and noting place-
ment locations on material weight/delivery tickets, the inspector 
can reduce the need for extensive testing at a later date that 
might otherwise be needed to "bracket" an area of noncomplying 
material. It should also be noted that many samples can be 
obtained far more easily and less expensively during construc-
tion. Uncompacted bituminous concrete and fresh concrete sam-
ples are easier to obtain than pavement cores. 

Records and Documentation 

Documentation consists of making records of the work ac-
complished in terms of pay quantities and compliance with 
specifications. Detailed formal documentation of pay quantities 
is required on contract projects. When responsibility for various 
parts of the quality control plan are assigned to contractors, 
suppliers, private engineering consultants, or private testing lab-
oratories, similar documentation should be required from them 
as well. 

A field diary is a basic form of documentation. The inspector 
must keep a daily log or diary for each project. The inspector's 
field diary can be of critical importance in settling disputes, 
determining causes, and finding solutions to particular problems. 
This is often the agency's only record of what transpired at the 
job site. It is extremely important that the log be complete and 
up-to-date. As a minimum, the log should include: 

An entry for each day. 
A description of the day's activities, name of contractor's 

superintendent on the job, number and type of crews, number 
and type of contractor's equipment, weather, and temperature. 

Any measurements made to determine pay quantities or 
compliance should be recorded, with sketches if necessary, to 
clarify dimensions. If pay quantity data are recorded in separate 
field books, there should be a cross-reference. 

A daily summary of weight tickets, delivery tickets, and 
other materials used on the job. 

A record of significant conversations with and directions 
given to the contractor. 

A record of problems or potential problems with the prop-
ress or execution of the work. 

A record of dealings with test laboratories. 
Any visits to the project by local, state, federal, or other 

officials. 

The inspector's field diary serves as an overall record of the 
project. However, other forms of documentation will also be 
necessary such as: 

Weight and delivery tickets—Tickets for ready-mix con- 

crete, processed aggregate, hot-mix asphalt, and other materials 
are often used as official quantity records. They should be signed 
or initialed by the inspector present; placement location should 
be indicated and time and date recorded. This can also serve 
as a record of certain field tests, such as concrete slump or 
asphalt mix temperature. 

Correspondence—Any oral instructions to the contractor 
by the inspector should be followed up with a letter from the 
contract administrator. Copies of all correspondence should be 
retained. 

Certificates of compliance— Materials accepted on a cer-
tification basis should be accompanied by a certificate. 

Laboratory test results—All test results should be kept with 
the project file. 

Acceptance of Completed Work 

Acceptance is the procedure through which an agency agrees 
that an item of work, unit of material, or project has been 
furnished in accordance with the specifications. The acceptance 
procedure should provide recourse to the agency if there has 
not been compliance with the specifications. Acceptance is an 
important element of contracting as it provides for protection 
against noncompliance with the specifications. 

The concept of liquidated damages is an important contrac-
tural protection mechanism. Simply stated, liquidated damages 
are assessed against the contractor for each day that any work 
remains uncompleted after the time specified for project com-
pletion. Liquidated damages are not penalties. They should be 
structured to represent the cost of inconvenience to the public 
for not completing a project within the specified time. This cost 
can be based on the average daily cost to the public agency for 
staffing and administering contracts of various sizes. The cost 
of liquidated damages must be determined during the prepa-
ration of the job specifications and clearly established in the 
contract. Care must be taken not to arrive at liquidated damages 
in an arbitrary manner. Otherwise, they could be considered 
penalties. 

Penalties cannot legally be assessed in a contract unless there 
are corresponding incentives. There are situations when agencies 
may wish to consider the use of incentive-penalty clauses, such 
as when projects or phases of projects involve particularly haz-
ardous situations and it is worth paying a premium to minimize 
the exposure time. An example might be a bridge deck repair 
that involves alternative one-way traffic movement on a heavily 
traveled road. The contract could provide an incentive-penalty 
clause for the period of time during which the hazardous traffic 
condition exists. Such a clause would establish the desired period 
of time and provide for a penalty if the time is exceeded and 
an equal incentive, or bonus, if the time is less than specified. 
For the above example, the contract may specify 20 days, with 
a $500 a day incentive-penalty. The incentive-penalty amount 
would be in addition to the liquidated damages. Before using 
incentive penalty clauses, the agency's legal staff should be con-
sulted. 

Agencies using this type of clause must choose the target time 
very carefully. If it is unreasonably restrictive, the result will 
be very expensive bid prices or a lack of competition. On the 
other hand, if the target time is not restrictive enough, then it 
could be very expensive for the agency. 

Price adjustments are another contractual mechanism for 
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dealing with noncompliance. They usually involve reductions 
in the amount contractors will be paid as a result of noncom-
pliance with the specifications. Agencies should establish a min-
imum acceptable level of quality for important items of work. 
Below this level, the work will not be accepted. Realistically, 
however, there is a "gray" area between this bottom line and 
the desired level of quality. In this "gray" area, the remove-
and-replace option is simply not feasible. In these cases a system 
of adjustments can be established that require the contractor to 
offset the anticipated additional maintenance costs to be incurred 
by the agency by adjusting the contract price. Types of speci-
fications for which price adjustments might be considered are 
material quantities and workmanship. 

The bonding requirements, previously discussed, also offer a 
form of protection. A performance bond will provide protection 
against a lack of performance on the part of a contractor but 
should not be used as a substitute for adequate inspection and  

testing. In many cases, it is only through inspection and testing 
that a lack of performance can be detected. 

Maintenance bonds may be applicable to contract mainte-
nance activities. These bonds provide some protection against 
undetected poor workmanship and substandard materials. Main-
tenance bonds of from 10 percent to 100 percent of the contract 
amount can be required. They should cover a period of at least 
one year. Maintenance bonds typically require that the munic-
ipal agency perform an inspection before expiration of the bond. 
If no deficiencies are found, the bond will be released. If defi-
ciencies are found, the contractor must perform the repairs or 
the bond company may be required to bear costs to the agency 
for repair. As with performance bonds, maintenance bonds 
should not be used as a substitute for adequate inspection and 
testing. Poor quality work may not become evident until after 
expiration of the maintenance bond. In such cases, the agency 
can initiate legal actions against the contractor. 

CHAPTER FIVE 

RESEARCH NEEDS 

Within the maintenance community many agencies are pro-
ceeding with the contracting of maintenance activities. They are 
accomplishing this through their own efforts and largely without 
the knowledge of successful and unsuccessful contracting at-
tempts by others. The research conducted for this synthesis 
indicated two major areas in which additional research is war-
ranted. These are: 

Development of guide specifications, and 
Development of inspection and quality control procedures. 

Additionally, there needs to be a forum for the assembly and 
routine exchange of information on maintenance contracting so 
that the agencies utilizing contract maintenance can benefit from 
shared experiences. 

GUIDE SPECIFICATIONS 

There are a vast number of guide specifications for new con-
struction. Some are applicable to maintenance, many are not. 

No guide specifications exist for contracting maintenance ac-
tivities. Current practice requires that each agency develop its 
own specifications for its maintenance contracts. This is a dif-
ficult and time-consuming task. Much time and effort could be 
saved if a set of guide specifications were developed to aid in 
this effort. 

INSPECTION AND QUALITY CONTROL 

inspection, sampling, testing, and quality control procedures 
in existence were developed for new construction. Some are 
applicable to maintenance and some are not. Limitations on 
maintenance personnel simply does not allow an elaborate in-
spection and quality control program. Consequently, the whole 
area of inspection and quality control for maintenance activities 
needs to be thoroughly researched to provide a cost-effective 
approach to this critical activity. 
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APPENDIX 

SUMMARY OF RESPONDENTS AND ACTIVITIES CONTRACTED 
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TRAFFIC SERVICES MAINTENANCE ACTIVITIES CONTRACTED 

Alaska 
Arizona 

 Ariransas  
California  
Colorado - - 
Connecticut  
Delaware  
Fiorioa - -c- - 
Georgia 

- - 
Hawaii - 
Idaflo 
illinois - - - Q_,  
Indiana J 1 J] 1 Q_ - I.-- 
Iowa - 
Kansas ii  1 	E I 
- - - - 

Kentucky 
- - - - -- - 

,_ouisiana 
- - - 

Maine ?5' - - - 
Maryland - - 
Massacnusetts j _Q - - - 
Micingan - .Q 

- - - - - - - - - 
Minnesota 

- - 
-- - 

MisSissippi 
Missouri 

- - - - 
Montan a  

- 
Necira3 ha___ 
Nevada 
Now 	psflire 

-- 

w 	ey - 
New 	ico - -- - _Q_ - - - 
New  Yk  

- - - - 
North 	aroilna 
North 	alcota - - - - - 
Ohio ® - . 0 - 
- 

- - - - - - - - - - 
Oklanoma 
Oregon 
Per, 
Rhodelsiand - - - - 
South Carolina - - - - - - - - - 
South Dakota - - _Q_ 
Tennessee - - - - - - - - - - - - - - - 
Texas  0 i'J 
Utan - - - - 
Vermont - - - - 
Virginia - - .Q 

- - - - - 
Wasningron 0 0 Q - - -  - - - - 
West Virginia - 
Wisconsin - - - - - - - - - - - - - - - 
Wyoming  
District of Coiumoia 
Puerto Rico  

Alberta  
New Brunswick  
Nova Scotia  
Ontario 
Saskatchewan 

Baltimore, MD 
Buttaio, NY 
Jacksonville, Ft. - - -u.-  Kansas City, MO 

 MadisOfl,Wi QQ________________._ 
Miami,Fi. 
Portiand,OR 
Raielgh,NC 
Seatlie,WA 

Baltimore Co.,MD - t - GreeneCo..iA - 	- 
Honnepin Co.. MA - 
JolfersonCo.,AL 
Montgomery Co.. MD 
OakiandCo..Ml 
-- - 

PrinceGaorgeaCo.,MO 
-- 

SaflDiegoCa..CA 
-- 

WashingtonCa.,TN -- 

WayneCo.,Mi 

- - 
-- 
- - 

New Jersey Turnpike  

LEGEND: 

90% or GREATER of ACTIVITY CONTRACTED 

50% to e9% of ACTIVITY CONTRACTED 

25% to 49% of ACTIVITY CONTRACTED 

1% to 24% of ACTIVITY CONTRACTED 

* CONTRACTING LEVEL NOT REPORTED 



BRIDGE & DRAINAGE MAINTENANCE ACTIVITIES CONTRACTED 

41 

------ 
Lf ------ 

------- - ---==------ 
p—.-___--____ 

r. 
Connecticut 
I.rri.ig 	 I 

I;im ------------ 
I.r. 
I1Irn.m 

1.1.i: 
Jr 

IL1ThF 

1rt.I,F4l4 

IrrI,..L 

IrIrHr. 

[•rn. 

I:1fir. 

------------ 

WThI1i, 

rTIIr 

It. 

UlrTT.i -Por  

q 
vmilnr. 

LEGEND: 

90% or GREATER of ACTIVITY CONTRACTED 

50% to 89% of ACTIVITY CONTRACTED 

® 25% to 40% of ACTIVITY CONTRACTED 

1% to 24% of ACTIVITY CONTRACTED 

* CONTRACTING LEVEL NOT REPORTED 



OTHER MAINTENANCE ACTIVITIES CONTRACTED 
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Alaoama 
Alaska 0 	 0 	- 
Arizona  
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North Carolina - - - - - - - - - 
North Dakota — - - - 
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 Seattle. WA 
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San Diego Co.. CA - - - 
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 New Jersey Turnpike  

LEGEND: 

90% or GREATER of ACTIVITY CONTRACTED 

50% 10 89% of ACTIVITY CONTRACTED 

® 25% to 49% of ACTIVITY CONTRACTED 

1% to 24% of ACTIVITY CONTRACTED 

CONTRACTING LEVEL NOT REPORTED 



THE TRANSPORTATION RESEARCH BOARD is an agency of the National Re-
search Council, which serves the National Academy of Sciences and the National Academy of 
Engineering. The Board's purpose is to stimulate research concerning the nature and perform-
ance of transportation systems, to disseminate information that the research produces, and to 
encourage the application of appropriate research findings. The Board's program is carried out 
by more than 270 committees, task forces, and panels composed of more than 3,300 admin-
istrators, engineers, social scientists, attorneys, educators, and others concerned with transpor-
tation; they serve without compensation. The program is supported by state transportation and 
highway departments, the modal administrations of the U.S. Department of Transportation, 
the Association of American Railroads, the National Highway Traffic Safety Administration, 
and other organizations and individuals interested in the development of transportation. 

The National Research Council was established by the National Academy of Sciences in 1916 
to associate the broad community of science and technology with the Academy's purposes of 
furthering knowledge and of advising the Federal Government. The Council operates in ac-
cordance with general policies determined by the Academy under the authority of its congres-
sional charter of 1863, which establishes the Academy as a private, nonprofit, self-governing 
membership corporation. The Council has become the principal operating agency of both the 
National Academy of Sciences and the National Academy of Engineering in the conduct of 
their services to the government, the public, and the scientific and engineering communities. 
It is administered jointly by both Academies and the Institute of Medicine. 

The National Academy of Sciences was established in 1863 by Act of Congress as a private," 
nonprofit, self-governing membership corporation for the furtherance of science and technology, 
required to advise the Federal Government upon request within its fields of competence. Under 
its corporate charter the Academy established the National Research Council in 1916, the 
National Academy of Engineering in 1964, and the Institute of Medicine in 1970. 
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