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Asscmbly Concurrent Resolulion No. 30—Assemblymen Hickey, Chaney, May,
Vergiels, Horn, Bergevin, Marvel, Polish, Bremner, Rusk, Malone, Webb,
Price, Mann, Westall, Mello, Dini, Glover, Hayes, Sena, Ficlding, Crad-
dock, Prengaman, Rhoads, FitzPatrick, Brady, Tanner,. Bennett, Weise,
Barengo, Wagner, Cavnar, Robinson, Banner, Getto andJefirey

FILE NUMBER..125..

ASSEMBLY CONCURRENT RESOLUTION—Directing the legislative commis-
sion 1o study the mainlenance of slale highways as admuinistered by the
department of highways.

WHEREAS, The existence of a safe and efficient system of highways
within the State of Nevada is essential to the economy and general wel-
fare of the state; and

WHEREAS, The highways of the s'ate have been aging and deteriorating
in recent years, yet sufficient maintenance has not been accomplished to
keep the condition of the highways from declining; and

WHEREAS, As the population of the state continues to grow, the high-
ways receive increasingiy heavier use and a greater number of miles of
highway lanes are being piaced into service; and

WHEREAS, The revenues being derived from the motor vehicle fuel tax
may not prove adzquate to keep pace with the future costs of highway
rnaintenance; and

WHEREAS, The vital interests of the stale require that the programs for
highway maintenance be carried forward with maximum efficiency; now,
therefore, be it

Resolved by the Assembly of the State of Nevada, the Senate concur-
ring, That the legislative commission is directed to study the maintenance
of the highways of this state as administered by the department of high~
ways; and be it further

Resolved, That the study include determinations of whether:

1. The departmsant is maraging and uilizing its available resources
for maintenance in an economical and efficient manner;

2. Ary inefficient practices or inadequate systems exist and if so, the
causes;

3. The depariment is achieving the desired objectives of its programs
of maintenance;

4. The depariment will require any additional sources of revenue to
support future programs of maintenance; and

5. Any new methods or techniques are suitable for application to
those programs and would produce greater benefits; and be it further

Resoived, That the results of the study and any recommended legisla-
tion be reporied to the 61st session of the Nevada legislature.
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REPORT OF THE LEGISLATIVE COMMISSION

TO THE MEMBERS OF THE 61lST SESSION OF THE NEVADA LEGISLATURE:

This report is submitted in compliance with Assembly Concurrent
Resolution No. 30 of the 60th Session of the Nevada Legislature.
Assembly Concurrent Resolution No. 30 directed the Legislative
Commission to study the maintenance of the highways of this
state as administered by the Department of Transportation and
determine whether the Department is using its available mainte-
nance resources economically and efficiently; if any inefficient
practices or inadequate systems exist and why; if the desired
maintenance objectives are being achieved; if additional sources
of revenue will be needed for future maintenance programs and
if any new more beneficial methods or techniques are suitable
for application to the maintenance program.

The lLegislative Commission appointed a subcommittee chaired by
Senator Richard E. Blakemore and including Assemblymen Thomas
J. Hickey, Alan H. Glover, John M. Polish and Doug Webb to
conduct the required study. This report includes a brief
review of the subcommittee's methodology, a summary of findings
and recommendations, a perspective on the highway maintenance
program and detailed explanation of the results of the subcom-
mittee's review.

In the conduct of its assigned inquiry, the subcommittee held
four meetings in northern and southern Nevada and toured both
private contractor's facilities as well as some district mainte-
nance offices. At the hearings, Nevada Department of Transpor-
tation, Federal Highway Administration representatives, private
contractors and industry spokesmen, including representatives
from the Nevada Motor Transport Association and the CMI Corpora-
tion provided testimony to the subcommittee. 1In addition,
numerous groups, such as the Asphalt Institute and the Inter-
national Slurry Seal Association, supplied much written mate-
rial to the subcommittee. The subcommittee wishes to acknowledge
the contributions of these groups to the conduct of the A.C.R. .
30 study. The subcommittee especially wishes to thank Mr. Bob
Mendenhall of Las Vegas Paving, Incorporated for taking the

time from his busy schedule to arrange a tour of his recycling
facilities. His participation was very much appreciated.



The Assembly Concurrent Resolution No. 30 Subcommittee believes
that the Department of Transportation represents a complex
organization in terms of services provided, responsibilities
assigned and dollars expended. It is hoped that this study
will provide some useful information to the Legislature in
terms of the Department of Transportation's maintenance program.

However, the subcommittee honestly believes that the true value
of this study lies in its contribution toward furthering the
Legislature's awareness of the need for further in-depth review
of more specific transportation issues. Tantamount among these
issues, the subcommittee believes, is the need for a complete
productivity study and salary survey comparing Nevada Depart-
ment of Transportation maintenance employees with their counter-
parts in private industry. The A.C.R. 30 report provides more
detail on this subject; however, the subcommittee is firmly
convinced this area needs to be more fully explored, probably
with the assistance of a private consulting firm. In addition,
although the subcommittee conducted its own maintenance equip-
ment utilization survey, the members believe there may also be
a need for a complete study in this area. However, the need
for this study may be mitigated should a new equipment manage-
ment system, as proposed by the Director of the Nevada Depart-
ment of Transportation, provide much of the needed information
currently lacking in the Department's equipment program.

The subcommittee also has included in its report resolutions
for several suggested study topics on important transportation
issues for the future and it is hoped this paper will provide
suggestions for futher legislative inquiry.

One of the issues that is not discussed in detail in this
report, however, is the impact of the proposed Mobile Missile
System (MX) on the highway program. Although the manpower
drain that the Department would experience should the MX come
to fruition is briefly touched upon in the report, the subcom-
mittee did not report on the impacts to the road systems that
the MX would cause. Departmental representatives presented a
report on possible MX problems to the subcommittee at their May
9, 1980, meeting, based upon possible location criteria; how-
ever, it was explained that the lack of available information
on MX made meaningful discussion on this topic almost impossible.
For this reason, the subcommittee has not included any informa-
tion on the probable impacts of MX on the road system. Suffice
it to say, the subcommittee is convinced that the impact will
be tremendous, not only in manpower drain, but also on wear and
tear on roads, the drying up of materials sources, and the

vi.



inevitable problems caused by tremendous population influxes.
The subcommittee believes that any further comments would, at
this point, be based upon speculative information and, as such,
lie outside the purview of this report.

This report is transmitted to the members of the 6lst Legislature
for its consideration and appropriate action.

Respectfully”submitted,

Legislative Commission
Legislative Counsel Bureau
State of Nevada

Carson City, Nevada
October 1980

 * * % % % % % % %k %k %k %k % Kk & % % &k %k * k& %k %k % %k * % %k % % *
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REPORT TO THE LEGISLATIVE COMMISSION OF ITS
SUBCOMMITTEE FOR STUDY OF MAINTENANCE
OF STATE HIGHWAYS

I. INTRODUCTION

The 60th Session of the Nevada Legislature, in approving
Assembly Concurrent Resolution No. 30, recognizéd a safe and
efficient system of highways as being essential to the
state's economy and general welfare. In the text of the
resolution the Legislature noted the lack of sufficient
maintenance on the state's aging and deteriorating highway
system, the impacts of increased service miles and heavier
use on the highways brought about by a growing population
and the possibility that the revenues being derived from the
motor vehicle fuel tax would not be adequate to meet the
costs of future maintenance programs. The Legislature
believed it imperative that the maintenance program of the
Department of Transportation be carried forward with maximum
efficiency, stating that an effective highway maintenance
effort was of "vital interest" to the state. Passage of
Assembly Concurrent Resolution No. 30, which directed the Leg-
islative Commission to study the maintenance of the highways
of this state as administered by the Highway Department, is
positive proof of the Legislature's commitment to this
important subject.

Passage of A.C.R. 30 capped a Legislative Session that had
reviewed numerous budgetary and statutory proposals aimed at
providing financial aid to the ailing Highway Fund, a fund
which, in the 6-year period July 1, 1975 to June 30, 1981,
was estimated to suffer an approximate $17.2 million decline
in ending balance. During the 1979 Session many funding
proposals that would have eased this situation were reviewed
and the following actions were approved:

1. S.B. 569 (Chapter 569, 1979 Statutes) transferred the
financial responsibility in the Drivers License Divi-
sion of the Department of Motor Vehicles from the
Highway Fund to the General Fund and provided that
drivers license fees be deposited into the General
Fund. The total relief this measure provided to the
Highway Fund was estimated at approximately $500,000
for the biennium since the costs of operating the
Drivers License Division exceeded the revenues derived
from license fees,



The Legislature approved a $4.6 million General Fund
appropriation to provide for an addition to the Depart-
ment of Motor Vehicles Building in Carson City. If the
practice of previous biennia had been followed, this
appropriation would have come from the Highway Fund,
therefore, siphoning more funds from needed "on-the-
road" programs.

Assembly Bill 325 (Chapter 628, 1979 Statutes) provided
a $5 million General Fund appropriation for the purpose
of replacing obsolete road maintenance equipment and
vehicles. Without this appropriation Department offi-
cials testified that needed replacement of maintenance
equipment would have been deferred.

In addition, the Legislature approved two significant pieces
of legislation designed to aid Nevada cities and counties in
meeting their increasing highway needs. Discussion of this
legislation follows:

1.

Assembly Bill 750 (Chapter 526, 1979 Statutes) allowed
county commissioners to impose an additional 1 or 2
cent per gallon tax on gasoline if approved by a vote
of the people. This legislation was designed to aid
growing urban areas in accommodating their increased
highway needs; subsequently, the receipts from this
additional tax could be used only for construction or
reconstruction of rocads in the county and not for
routine maintenance costs.

Assembly Bill 549 (Chapter 325, 1979 Statutes) allowed
for the proceeds of the county motor vehicle fuel taxes
to be used for surfacing and resurfacing of highways as
well as new construction. Under previous law these
revenues could only be used to finance new construction,
therefore, this statute broadens the activities allowed
under statute and provided additional flexibility to
county road departments,

Notable in its absence, however, was the passage of any
legislation that would have increased the Transportation
Department's ability to significantly increase its revenues.
Despite Department of Transportation officials' insistence
that additional revenues were necessary to decrease the
growing maintenance backlog, neither the Governor's nor the



Legislature's final programs provided any significant finan-
cial relief to the Highway Fund. The only measure relative
to the revenue issue that received some consideration was
Senate Bill 419. ’

S.B. 419 would have provided, according to the Transporta-
tion Department representatives, $11.5 million in additional
revenues for the Highway Fund through the assessment of an
additional 2 cent per gallon tax on gasoline and diesel
fuel. Department representatives explained that the first
priority for the additional funds would have been to restore
some of the severely cutback contract resurfacing and over-
lay programs on the state's highway system. S.B. 419 was
approved by the Senate and recommended for passage by the
Assembly Taxation Committee, but received no further con-
sideration on the Assembly floor. While numerous other
pieces of legislation were introduced during the session
that addressed the future revenue needs of the Department,
no others generated any volume of departmental, executive,
or legislative support.

In hearings before the legislative money committees, Depart-
ment officials indicated that the 1981 Legislature would be
approached for an increase in motor vehicle fuel taxes or
user fees. They were advised, however, that such an increase
would be difficult to obtain if the public was not convinced
that all waste and duplication of effort in the Department
had been eliminated and that the highway program was being
operated efficiently. Passage of A.C.R. 30, therefore,
addressed the Legislature's concern that the state's highway
program be run efficiently and focused upon the Department's
maintenance effort as well as the Department's future needs
for additional revenue sources. Specifically, the highway
maintenance study was to include the following determina-~
tions of whether:

1. The Department is managing and utilizing its available
resources for maintenance in an economical and effi-
cient manner;

2, Any inefficient practices or inadequate systems exist
and, if so, the causes;

3. The Department is achieving the desired objectives of
its program of maintenance;

4. The Department will require any additional sources of
revenue to support future programs of maintenance;

5. Any new methods or techniques are suitable for applica-
tion to those programs and would produce greater bene-
fits,

3.



The subcommittee appointed by the Legislative Commission to
review these subjects included:

Senator Richard E. Blakemore, Chairman
Assemblyman Thomas J. Hickey, Vice Chairman
Assemblyman Alan H. Glover

Assemblyman John M. Polish

Assemblyman Doug Webb e

The subcommittee held four meetings on January 9, 1980;
February 14, 1980; May 9, 1980; and July 10, 1980. Prior to
the subcommittee's first meeting, however, a compilation of
numerous Federal Highway Administration reports, National
Cooperative Highway Research Program reports and industry
magazine articles were reviewed by the subcommittee in
preparation for the technical presentations and discussions
which accompanied the A.C.R. 30 subcommittee's work. During
the course of the subcommittee's activities, presentations
were made by Nevada Department of Transportation (NDOT) offi-
cials, regional Federal Highway Administration (FHWA) per-
sonnel, private contractors, Department of Motor Vehicle
(DMV) representatives, and industry spokesmen including the
Nevada Motor Transport Association and the C.M.I. Corpora-
tion. Testimony ranged from a complete review of the Depart-
ment of Transportation's maintenance program and the need
for additional nonfederal aid revenue with which to meet
maintenance objectives to a technical discussion of the
advantages offered through profiling and recycling of road-
way materials as a means of achieving greater efficiency in
an energy conscious society. In addition, the subcommittee
solicited much written material from the slurry seal indus-
try concerning the benefits that process affords to highway
maintenance programs.

The subcommittee also held a great deal of discussion on the
effect of increasing vehicle weights upon the deteriorating
road system with input coming from federal reports, state
enforcement agencies, and trucking industry spokesmen.

In addition, subcommittee members toured a privately owned
recycling plant. The tour included an explanation of the
newly installed computerized mixing apparatus as well as an
inspection of recycling pavement equipment. Individual
members of the subcommittee toured some of the Transporta-
tion Department's district offices and yards and talked with
district engineers and maintenance foremen to more completely



understand district maintenance goals and operations as well
as to gain input about departmental shortcomings and possible
sclutions to the growing maintenance problemn.

The subcommittee's task became more difficult with the
retirement of the Director of the Nevada Department of
Transportation during the course of the study--and the naming
of his replacement by the Beocard of Transportation Directors.
Needless to say, the incoming Director's views also had to
be taken into consideration during the subcommittee's final
deliberations.

The subcommittee approached its final study determinations
by dividing its review into the five major topics mandated
for review by the resolution. Part II of this report pro-
vides a summary of the subcommittee's findings and recom-
mendations in each of the five major topics.

Part III provides a perspective of the maintenance program
within the Nevada Department of Transportation, while part
IV details the subcommittee's findings and recommendations.



II. SUMMARY

This summary highlights the key findings and recommendations
of the A.C.R. 30 subcommittee.

Determination: Is the Department of Transportation Achiev-
ing the Desired Objectives of its Programs of
Maintenance?

The Nevada Department of Transportation's maintenance ob-
jectives are to provide:

(a) that physical maintenance which preserves and
keeps a highway, including all of its elements, in
or nearly as practicable its original as constructed
condition or its subsequently improved condition
and,

(b) those traffic services and operations which pro-
vide safe, convenient and economic highway trans-
portation for the public.

The subcommittee believes that the Department is partially
achieving its stated maintenance objectives in that it is
providing those traffic services and operations which pro-
vide safe, convenient and economic highway transportation
for the public. However, the subcommittee is convinced that
the Department is unable to provide an acceptable level of
physical maintenance needed to keep the state's highways
"in, or mnearly as practicable, its original as constructed
or its subsequently improved condition."

The subcommittee believes that this inability to provide
needed physical maintenance services in a timely manner,
unless checked, will lead to a severe erosion of the quality
of safe, convenient and economic traffic services and opera-
tions now being provided to the motoring public.

The subcommittee found that a variety of factors have led to
the Department's inability to adequately preserve its capital
investment in roadways which has led to a growing backlog of
needed maintenance projects. These factors include numerous
items over which the Legislature and the Department of
Transportation have little control such as:



(a) The effects of deferred maintenance;

(b) Increased vehicular traffic, including an increase
in the truck mix in the volume of traffic;

(c¢) Inflation's effects upon the costs of maintenance
materials and labor sources; -

(d) The increased costs to the Department brought
about by state, federal and local laws and ordi-
nances to deal with the increased environmental
sensitivity of the public;

(e) Weather (specifically, the effects of the freeze/
thaw cycle and the requirements for snow removal) ;

(f£) Design or structural capacity and age.
The subcommittee found that there were two factors over b
which the Legislature could exercise some control to favor-
ably impact the maintenance abilities of the Department.
These two factors include: (a) control of overweight vehicles
and, (b) provision of new or changed revenue bases required
by the Department to meet minimal service levels in all
phases of the highway program.

The subcommittee believes increasing vehicle weights, specif-
ically in commercial carriers are a significantly important
factor in the increasing deterioration of the state's road-
ways. To help combat this problem, the subcommittee recom-
mends the following:

(a) The imposition of stricter fines for overweight
vehicles (use of a fine schedule similar to that
being used in Oregon). (BDR 43-97, Appendix N)

(b) Mandatory unloading requirements for repeat weight
violations (BDR 43-96, Appendix N).

(¢} The establishment of a continuing interim committee
for further legislative review of the Department
of Transportation. The subcommittee suggests fur-
ther study in such areas as the need for a special
permit issuance system, the impact of exempting
synthetic fuels from motor vehicle fuel tax re-
quirements, and the economic impact of deteriorated
highways on all system users and cost allocation
and user oriented studies to more equitably dis-
tribute costs (BDR 98, 99, 100, Appendix N).



{d) An immediate review of the current special permit
system by the Department of Transportation with
particular emphasis upon the recovery of all costs
to the Department in issuing overweight, over-
length, and overwidth permits,

The subcommittee's findings on the Department's future
revenue needs are discussed later in the summary. .

Determination: Do any Inefficient Practices or Inadequate

Systems Exist and if so, the Causes.

The subcommittee found that some inefficient practices and
inadequate systems do. exist within the highway maintenance
program being offered by the Department. The subcommittee
concerns are listed below:

1.

The subcommittee believes that the Department of Trans-
portation has already established the backbone for a
solid data system through which numerous maintenance
decisions can logically be assessed. This data system
is referred to as the Maintenance Management System
(MMS). It appears, however, that the system is not
being fully utilized to provide answers to the ques-
tions of groups outside the Department such as
executive/administrative or legislative personnel. In
effect, it appears that the system is not being used to
analyze the reasons for cost differentials between
districts nor to evaluate cost beneficial practices
within the Department by management level decision-
makers, but currently is being used more as a
sophisticated accounting system for the Department's
maintenance program.

During the subcommittee's hearings, testimony was
presented that indicated maintenance of existing road-
ways was the Department's top priority. This testimony
conflicted with oral representations made by depart-
mental officials elsewhere, and it was later determined
that matching federal aid really constituted the Depart-
ment's first priority. The subcommittee was concerned
with the efficacy that such prioritization represents

in that the NDOT continues to add new miles of road
while the dollars to maintain those miles are not avail-
able. In addition, it was discovered that maintenance
project prioritization amounted to "worst case first"
methodology for project selection and the subcommittee
believes such a policy may not always lead to the best
use of the few maintenance dollars available.



A Federal Highway Administration report presented to
the subcommittee indicated that maintenance employee
productivity and optimum maintenance crew size should
be evaluated since it appeared that, at a time when
monetary considerations often required the cutback of
activities or materials, work projects were assigned
based solely upon manhours available, i.e. labor in-
tensive work. Department officials indicated this was
the case during the course of the subcommittee's hear-
ings.

The subcommittee also received much testimony indicat-
ing that state maintenance employees' salaries were not
competitive with those paid by private industry nor d4did
the state provide sufficient incentive for career
oriented employees. The subcommittee believes that
employee productivity and wage and career satisfaction
are of prime importance to the efficient operation of
the highway maintenance program.

Maintenance equipment utilization figures for the
Department in Fiscal Year 1978-79 indicated the state-
wide utilization rates in the various equipment classes
did not reach 60% of total time available (a private
industry guide for lease/purchase decisions). In fact,
a number of equipment classes were considerably below
the 60% level which led the subcommittee to seriously
guestion the efficiency of the Department's equipment
management program. The subcommittee was particularly
concerned about this finding in view of the $5 million
General Fund appropriation made during the 1979 Session
for the purchase of replacement maintenance equipment.

The subcommittee spent much time discussing innovative
technologies and methodologies in the highway mainte-
nance field with Department of Transportation repre-
sentatives. After the second hearing, it appeared to
the subcommittee that the Department's efforts in
researching and testing newly developed technologies
did not represent a concentrated approach to the
problem., The subcommittee was particularly concerned
about the status of the Research and Development Divi-
sion within the Department and the role that function
plays in developing new maintenance strategies and
alternatives, particularly in view of the less than 1%
of total budget allocated for that purpose within the
Department in Fiscal Years 1979 and 1980. '



Determination: Is the Department Managing and Utilizing its
Available Resources for Maintenance 1in an
Economical and Efficient Manner?

The preceding discussion leads to the subcommittee finding
that available resources (although probably insufficient to
meet all minimum program level requirements), are not being
used as efficiently as they might be. In effect, the sub-
committee believes that the Department has trouble in de-
fining its maintenance needs, in expressing those needs
adequately to executive and legislative bodies, and that,
currently, NDOT is not doing enough to improve its service
delivery abilities in the maintenance field.

The Department finds itself at a turning point in regards to
declining revenues and accelerating costs, and the sub-
committee believes the most economic use of the limited
resources that are available is imperative to insure both
legislative and public confidence in the Department's
efforts as well as to convince all sectors in Nevada of the
need for additional revenue sources to support highway acti-
vities.

Determination: Are any New Methods or Techniques Suitable
for Application to Future Programs of Main-
tenance that Would Produce Greater Benefits?

During the course of the subcommittee's investigations, the
Director of the Nevada Department of Transportation retired
and a new Director was named to the post. At the subcom--
mittee's final work session, the new Director asked that he
be given time to implement his new programs and ideas. The
subcommittee subsequently recommended that the Director be
given adequate time to address not only problems he per-
ceived within the Department but also to address the prob-
lems pointed out by the subcommittee. The subcommittee
requested he report his progress in these issues to the
Assembly and Senate Transportation Committees of the 1981
Session of the Legislature. The subcommittee specifically
suggested the Director review and be prepared to report on
the following:

1. More complete use of the existing Maintenance Manage-
ment System, particularly as it can be applied to the
level of service consequences of any reduction in
budget, analysis and tracking of the effects of budget
shortfalls and deferred maintenance, and evaluation of
the cost effectiveness of various maintenance operations.

10.



The potential for the establishment of a more formal-
ized and objective maintenance project priority for-
mula. The subcommittee believes the current practice
of reacting to the "worst case first" and relying
solely upon on-site inspections by maintenance foremen
to determine maintenance needs may not always lead to
the most prudent use of the few dollars available for
maintenance activities,

The possible evaluation and review of maintenance
employee productivity (including a review of the
Department's current performance standards), optimum
maintenance crew size, and competitiveness of state
salary and career ladder progressions when compared to
private industry. Such an evaluation could be con-
ducted in-house or conducted with the use of private
consultants. If the private consultant option is
chosen, the subcommittee suggested the Director may
want to approach the Department of Administration for
use of part of its General Fund appropriation made for
productivity study purposes.

The subcommittee suggests that the Department review
the implementation of maintenance equipment utilization
standards particularly in view of the legislative
utilization review that indicated equipment use could
be increased up to 15% over 1978-79 use. As a means
toward this end, the subcommittee endorses the instal-
lation of an internal dual rental system to more
adequately account for equipment use and accurately
attribute costs as a means toward encouraging higher
use rates. In addition, the subcommittee suggests a
more intensive investigation into heavy equipment

leasing either from contractors or heavy equipment firms.

The subcommittee also believes that the installation of
an Equipment Management System, as suggested by the new
Director, could streamline the current equipment acqui-
sition utilization and disposal process and lead to
substantially greater economies in the future.

During the course of the subcommittee's hearings many
qguestions were asked to determine the relationship
between increased traffic, age, and heavier weight
allowances upon the conditions of roadways within the
state. The Department was unable to provide the an-
swers to these questions. The Department was also
unable to provide a specific listing of the "mainte-
nance backlog", a rating of roadway status, condition
and serviceability within each district, as well as a

11.



detailed explanation of the costs and benefits of var-
ious maintenance strategies that could be applied to
this backlog. During the hearings, the subcommittee
heard a presentation from the FHWA explaining the
capabilities of a Pavement Management System (PMS). It
appeared that a Pavement Management System, using much
of the inventory data already collected for the exist-
ing Maintenance Management System, could have provided
much of the requested information to the subcommittee.
The subcommittee, therefore, strongly endorses the
installation of a Pavement Management System to provide
information about roadway status, cost efficiency of
various repair methodologies, and the subsequent allow-
ance for selection of the optimum maintenance or better-
ment strategy.

Determination: Will the Department Require any Additional
Sources of Revenue to Support Future Main-
tenance Programs?

The subcommittee heard much testimony about the Department's
need for additional resources coupled with information
explaining rising costs to the Department in meeting its
maintenance objectives. Indeed, the lack of available
revenue was cited as one of the primary reasons the Depart-
ment was not meeting all of its maintenance objectives and

was percelved as the major problem in meeting future mainte-
nance goals.

The subcommittee believes that the Department is in need of
additional revenue sources to meet higher maintenance costs
as well as to dent the growing backlog of maintenance work.
Although there are a number of funding strategies that could
be considered, the subcommittee believes the specifics as to
how these funds should be acquired are, more properly, a
topic for the Assembly and Senate Taxation and Transporta-
tion Committees., The subcommittee, therefore, recommends
that the specific funding strategies, as recommended by the
Transportation Board of Directors and the Governor, be
presented to the applicable legislative subcommittees for
their consideration and review during the 1981 Legislative
Session. The subcommittee also recommends the Legislature's
review of these funding strategies include discussion of
whether or not the new revenue sources or any part of them
should be earmarked for specific program use.
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I1II. PERSPECTIVE

History

According to the April 1967 edition of "Nevada Highway
News", the Nevada Highway Department was created by
legislative action early in the 20th century. The
"News" reports the following: "The inauguration of a
highway department was a logical development of federal
action to set up a nationwide program. Until 1911 the
State of Nevada did not participate in any manner with
road improvements. In that year the Legislature gave
the State Engineer general supervision of road work
carried out by convict labor, and appropriated $20,000
for the purpose. When this money was exhausted after
some work in Washoe and Ormsby counties the program
came to an end, and state participation was not renewed
until the legislative session of 1917. The Legisla-
ture, realizing that something must be done to improve
the condition of at least the principal roads, and
acting under the stimulus of aid given by the federal
government, enacted 'The State Highway Law'. It was
signed by Governor Emmet D. Boyle on March 23, 1%817.
The following month the Governor formed the Highway
Board, thus taking the first organizational step in
development of Nevada's highway program."

In 1956, Congress passed the Federal Highway Act which
upgraded standards and accelerated construction of the
National System of Interstate and Defense Highways.
Correspondingly, the 1957 Session of the Legislature
passed Chapter 370 to further organize the Department
and arrange its oversight of the state's road construc-
tion program. In Chapter 370 of the 48th Session, the
Legislature recognized the importance of a safe and
efficient highway system and observed that inadequate
roads and highways obstruct the free flow of traffic,
result in undue motor vehicle operational costs,
endanger the health and safety of the state's citizens,
depreciate property values and impede the general
economic and social progress of the state. With these
concerns in mind, the Legislature designated that the
Highway Department be administered by a Board of Direc-
tors (composed of the Governor, Attorney General and
Controller) whose duty was to plan, develop, operate,
maintain, control and protect the highways of the state

for present and future use within the limits of avail-
able funds,
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The Department's duties and responsibilities remained
largely unchanged until the 1979 Session of the Legis-
lature transformed the Highway Department into the
Department of Transportation pursuant to Chapter 683 of
the 1979 Statutes. As such, the Department's responsi-
bilities include development of an integrated and
coordinated transportation planning and operation
agency with statewide responsibility for multi-modal
transportation needs. In addition, the centralization
of the state Transportation Department was perceived as
an advance toward providing technical assistance to
local transportation agencies as well as an aid in
dealing with the increasing number of relations with
the Federal Government. The impetus for changing the
Department to a central transportation agency came from
legislation drafted as a result of a 1977 Legislative
Interim Subcommittee appointed to study the feasibility
of creating a commission to regulate transportation
(Bulletin 79-5).

The Board of Directors remained as the administering

‘body with a Director and Deputy Director reporting to

the board. Chapter 683, however, did provide for the
reorganization of the Department into four functional
divisions, those being the Administrative, Operations,
Engineering and Planning Divisions. Functionally,
maintenance responsibilities fall under the control of
the Operations Division headed by an Assistant Director
(vacant from the time of creation July 1, 1979 to July
23, 1980) who reports to the Director of the Department
through the Deputy Director. The Assistant Director of
Operations also has the responsibility for the mate-
rials and testing, construction, equipment, and com-
munications sections as well as the six maintenance
districts, in Las Vegas, Reno, Elko, Ely, Tonopah, and
Winnemucca. An organizational chart of the Department,
as established by Chapter 683, is included as Appendix
A,

Maintenance Program Status

The maintenance activities of the Department are broadly
grouped into three functional areas. They are:

1. Routine Maintenance, which is that physical
maintenance which preserves and keeps a highway
including all of its elements in or nearly as prac-
ticable its original as constructed condition or
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its subsequently improved condition and those
traffic services and operations which provide
safe, convenient and economic highway transpor-
tation for the public.

2. Additions and betterments, which are those im-
provements, adjustments, or additions to a highway
which more than restore it to a satisfactory
maintenance level and which result in better
traffic serviceability without major changes in
its original construction.

3. Stockpiling, which is the accumulation of a reserve
supply of goods and raw materials for use when
needed.

Maintenance services are coordinated through the 14-
employee central maintenance division headed by a
Highway Engineer VI and performed largely by personnel
in the six districts, each headed by a Highway Engineer
VI (See Appendices B and C for organizational charts)
or, when funds are available, through contracts with
private businesses. All told, including overhead
personnel, the maintenance efforts of the Department
occupied over 700* employees of the 1,325 authorized
for the Department in Fiscal Year 1978-79. This man-
power use (excluding CETA employees) represented approx-
imately 53% of the total manpower available to the
Department during that fiscal year and almost 50% of
total departmental salary expenditures.

According to information presented by the Transporta-
tion Department, the maintenance division and the six
districts' maintenance workload, as of November 16,
1979, consisted of 13,792 lane miles, 3,666 mowed
shoulder miles, 16,231 lane striping miles, 1,775,136
square feet of pavement marking requirements, and 7,947
miles of ditches. (A map and complete listing of the
11/16/79 maintenance unit inventory for each district
as well as for the state is attached as Appendix D.)

The activities performed by the maintenance forces in
pursuit of the maintenance objectives are classified
into major program groupings for management system
reporting purposes. Shown below in sequential order of

NDOT originally indicated the maintenance employees
totalled 631 people in FY 1978-79, This was later
corrected to the 700 figure.
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expenditure in FY 1979 (largest to smallest) are the
significant maintenance programs conducted by the
Department., A complete listing of specific activities
under each program heading is contained in Appendix E.

1. Flexible Pavement Program
2. Material Production Program
3. A & B Surface Treatment Program
4, Snow and Ice Control Program -
5. Traffic Service Program
6. Roadside Maintenance Program
7. Maintenance of Roadside Facilities Program
8. Roadside Clean-up Program
9. A & B Grading Program
10. Maintenance of Roadside Appurtenances Program
11. Rigid Pavement Program
12, A & B Traffic Service Program
13, Planning & Scheduling Program
14, Repairing Miscellaneous Concrete Appurtenance
Program
15. Structure Maintenance Program

Provision of the major maintenance program services in
1979 required 24% of the Department's $106,790,740
budget. This amounted to $25.7 million. Slightly over
half of that amount ($13.2 million) was expended in the
area of operating materials and maintenance equipment
acquisitions. The operating category expenses included
such items as utility payments, maintenance materials
(salt, salt and sand, chip, aggregate, premix and
plantmix and liquid asphalt), diesel fuel, gasoline,
building supplies, landscaping products, and guard rail
and sign purchases. Of interest is the fact that
maintenance operating expenditures in Fiscal Year 1979
equaled 87.9% of all departmental operating costs while
maintenance equipment costs totaled 95.6% of the Depart-
ment's total equipment expenses in that fiscal year.

It should also be noted that the total maintenance
program costs were reduced by $815,398 in Fiscal Year
1979 through receipts from equipment rentals to other
departmental divisions, i.e. construction, design,
planning, etc.

The maintenance activities of the Department are, for
the most part, funded totally with state source dollars.
This revenue is derived from motor vehicle fuel tax,
special fuel taxes, motor vehicle user fees, and a
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variety of miscellaneous charges. The sources of these
collections are discussed below.

NRS 365.170 imposes an excise tax of 4.5 cents per
gallon on all motor vehicle fuel sold, distributed, or
used in the state. This 4.5 cents per gallon is allo-
cated entirely to the state and, in Fiscal Year 1979,
amounted to $22.2 million or 42% of all Highway Fund
collections., State law also provides for the imposi-
tion of another 1.5 cents per gallon tax on motor
vehicle fuel, however, proceeds from these taxes accrue
to the benefit of cities and counties of the state. 1In
addition, counties with street and highway plans can
impose an additional 1 or 2 cent tax as well as, with
voter approval, an additional 2 cent tax (as included
in Chapter 526 of the 1979 Statutes). These last
revenues, however, are for county use only and do not
accrue to the state's benefit.

The state also receives the proceeds of the 6 cent per
gallon special fuel tax assessed on the sale or use of
special fuels (primarily diesel fuel) pursuant to NRS
366.190. According to the Department of Motor Vehicles,
in Fiscal Year 1979, the special fuel receipts totaled
$4,551,661 or 9% of the total nonfederal aid revenues
deposited in the Highway Fund during the year.

Revenues received in the Highway Fund from the Depart-
ment of Motor Vehicles come from a variety of sources
such as motor vehicle registration fees, motor carrier
fees, and, until July 1, 1979, drivers' license fees.
(Pursuant to Chapter 569 of the 1979 Statutes drivers'
license fees were placed in the General Fund with the
operating appropriation for the division also being
provided with General Fund monies.) Specifically,
vehicle registration fees include record search, title
fees, personalized plate fees, inspection and scale
fees, and penalties, while the Motor Carrier Division
charges include unladened weight, mileage tax, prorated
registration, convoy license, 48-hour carrier permit,
public service, overweight and length, and penalty
assessments., In Fiscal Year 1979, motor vehicle user
revenue (including drivers' license fees) totaled
$21,456,514 or 41% of all nonfederal aid revenue re-
ceipts.

The final category of nonfederal aid revenue is mis-

cellaneous revenues. These revenues are derived from
the sale of excess property and miscellaneous sales of
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the Department of Transportation. In Fiscal Year 1979,
this revenue constituted $4.6 millicn or 9% of the
total revenue receipts to the Highway Fund.

The Department‘’s total nonfederal aid receipts in
Fiscal Year 1979 equaled $52,761,927 with user fees and
gasoline taxes (excluding special fuel) comprising 83%
of all receipts.

In addition to maintenance and state only expenditures,
these funds are also used to supply the matching require-
ments for federal aid revenues (usually 95% federal to

5% state and supplied on a reimbursable program) as

well as the operating appropriations for the Department
of Motor Vehicles plus smaller allocations to the
Attorney General, Public Service Commission and Depart-
ment of Taxation.

Finally, no review of the Nevada Department of Trans-
portation's maintenance program can be complete without
a summarization of the capabilities of the Maintenance
Management System (MMS).

In 1974, a decision was made to capture the maintenance
activities of the Department on a computerized manage-
ment system. The system was developed to allow a more
accurate tracking of the manhours, activities, and
costs of each of the maintenance functions performed by
the Department. According to the Department, the
objectives of the system are:

1. To develop performance standards which, for prin-
cipal maintenance activities, describe the pro-
cedures to be followed, the men, equipment and
materials to be used, and the rate of production
to be achieved.

2, To determine workloads through the measurement of
quantities of the various elements on the highway
system (system inventory) and to evaluate external
influences (weather, traffic, etc.) acting upon
that system which create a need for maintenance.

3. To budget (dollars) resources (men, equipment,
materials) to meet the predicted workload in terms
of specific programs (activities, quantities,
locations) to be achieved.
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4. To schedule activities within the budgeted program
to utilize resources in the most efficient manner,
to reduce fluctuations in manpower and equipment
requirements to a minimum, and to keep the highway
system operating in a safe, ccnvenient manner,

5. To establish a management inforxrmation system which
provides the basic knowledge required by operating
managers for routine decisions and a special
(exception) report required by top management for
control and improvement of the program.

The Maintenance Management System provides the capa-
bility to evaluate the huge number of elements con-
tained in Nevada's maintenance program. Not only does
the system produce repcrts indicating total expendi-
tures by activity, but it also produces comparison
reports that show how well foremen and districts con-
form to standard production rates and unit costs and to
district and statewide averages. The subcommittee
found the MMS to be of invaluable assistance during the
course of its hearings. For a more complete review of
the system and its capabilities, refer to Appendix F.

Workload Growth Comparison

Not only are the Nevada Department of Transportation's
maintenance forces charged with maintenance of the
existing system and preservation of that system under
heavy use (68% of all vehicle miles traveled are
driven on state roadways, according to NDOT officials)
but, they must also plan for the care and preservation
of the evergrowing network of roads intertwining all
parts of the state. Continuing emphasis on the inter-
state construction program has tremendously impacted
the workload of the Transportation Department's main-
tenance forces,

A review of the growth of the maintenance responsi-
bilities within the Department since 1974 indicates
significant growth in major workload units. Specifi-
cally, the 5-year period from 1974 to 1979 saw a growth
of nearly 17% in the number of lane miles under the
responsibility of state maintenance forces, nearly a
20% growth in the number of shoulder miles requiring
mowing, and a 44% increase in the linear feet of guard-
rail to be maintained. Of particular note is the huge
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increase in the number of landscaped acres under con-
trol of the state forces, up from 12 acres in 1974 to
215 acres in 1979,

This growth in workload, however, was not accompanied
by a parallel growth in the status of the maintenance
and betterment program in comparison with-total Depart-
ment effort during the same S5-year period. The mainte-
nance program, as a percentage of total highway program,
grew only 5.26% from 18.77% of total program to 24,03%.
The bar chart shown as Appendix G depicts the rela-
tively static posture of the maintenance program within
the total departmental program effort.

But while the relative status of the maintenance pro-
gram grew slightly when compared with total program
expenditure, the program expenses did, in fact, increase
$15.5 million. Notably, the increase in maintenance
-program "category" expenditures (i.e. personnel,
operating and equipment) saw a huge growth in dollar
volume during this time period. Specifically, the
personnel category expenditure increased 97.2%, the
operating category expense increased nearly 200% and
the equipment expenses increased over 600% during the
period. The relatively static status of the mainte-
nance program as it relates to overall program, however,
indicates the tremendous growth in expenditures for all
the phases of the highway program during the same time.

The Nevada Department of Transportation has seen tre-
mendous growth and change in the scope of its responsi-
bilities since its inception in 1917. Needless to say,
the program will continue to grow as the state's need
for new miles to extend its transportation system con-
tinues. And as the state's road system grows so do its
needs for increasing maintenance services, not only on
the newly added miles, but also on those miles of
roadway and shoulder surfaces previously placed into
service.
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IV, SUBCOMMITTEE FINDINGS & RECOMMENDATIONS

The following section provides a detailed discussion of the
testimony presented to the subcommittee leading to the find-
ings and recommendations included in the report.- Once
again, the discussion and findings and recommendations are
divided into the five major determination topics.

1. Determination: 1Is the Department of Transportation
Achieving the Desired Objectives of
i1ts Programs of Maintenance?

The Department of Transportation estimates the book
value of those highways and roads under maintenance

care by the state, based upon the total cost of build-
ing highways from 1917 to June 30, 1979, at $890,611,195.
This figure includes construction and engineering costs
directly attributable to highway construction. The cost
of reconstruction of this mileage, not including the
cost of right-of-way, was estimated at $2,299,052,861.*
These figures indicate the tremendous investment the
citizens of the State of Nevada have in their state

road system., Protection of this investment is impera-
tive not only for the safety of the motoring publie,

but for the continued economic growth and stability of
the state. The responsibility to maintain, preserve

and protect the existing highway system has been placed
upon the maintenance forces of the Department of Trans-
portation.

The specific maintenance objectives of those personnel
involved in this never-ending task, as outlined by the
Maintenance Management System's Manual of Instruction,
are twofold. The objectives are to provide:

(a) that physical maintenance which preserves and
keeps a highway, including all of its elements, in
or nearly as practicable, its original as con-
structed condition or its subsequently improved
condition and,

(b} those traffic services and operations which pro-
vide safe, convenient, and economic highway trans-
portation for the public.

* Estimates considered extremely conservative in that en-~
vironmental study costs were not included and were
based upon 1978 cost figures which did not include
tremendous price increases in asphalt and petroleum
products.
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The A.C.R. 30 subcommittee, in its analysis of whether or
not the Department is achieving these two goals, reviewed
each objective separately.

Physical Maintenance

The subcommittee believes that assessment of the maintenance
goal of adequate physical mairtenance can only be made
through an analysis of the Department's needed maintenance
(including a review of how that workload is determined, the
amount of work that was accomplished, and the differences
between the two levels). The Department reported that
Fiscal Year 1973-74 was the last year in which the needed
maintenance requirements of the State's highway system were
met. Since that time, the Department reported that the
difference between those expenditures needed within the
Department and those expenditures the Department was able to
make had increased tremendously. The chart below indicates
the difference as presented by the Transportation Department
to the 1979 Legislature,

Transportation Dept.

Actual/Projected Needed

Expenditures Expenditures Difference

FY 1973-74 $ 62,505,106 $ 62,505,106 $ -0~
FY 1974-75 70,998,599 75,498,599 4,500,000
FY 1975-76 84,904,747 91,404,747 6,500,000
FY 1976-77 92,782,093 100,782,093 8,000,000
FY 1977-78 117,347,158 126,847,158 9,500,000
Est. FY 1978-79 122,785,123 134,285,123 11,500,000

Total $551,322,826 $591,322,826 $40,000,000

The subcommittee attempted to investigate what this $40
million backlog represented in terms of miles of roadways
and, especially, the methodology utilized in determining the
"needed maintenance work." Although a serviceability and
condition rating of the needed maintenance work was requested,
the Department reported that none currently existed. The
subcommittee asked how roadway deterioration rates were
measured, if road surface deterioration had accelerated in
the last two biennia, and if the Department had a listing

of the road surfaces needing maintenance attention for each
of the fiscal years in the last two biennia. The Department
responded:

"No attempt has been made to determine the rate of

deterioration. There are a number of signs that alert
those knowledgeable in asphalt construction that the
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road needs attention such as oxidation, cracking,
rutting, etc. Weather can have a very significant
impact on deterioration, particularly with asphalt
pavements. We do not have listings for the last two
bienniums. Projects were developed to fit the avail-
able funds rather than attempting to list all those
areas needing attention. -
Prior to the 1981 session of the Legislature, we will
prepare a specific inventory of those roads and sec-
tions that need attention, broken down by the kind of
attention needed such as resurfacing, chip seal, sand
and seal and reconstruction."

Verbal testimony presented to the subcommittee indicated the
backlog represented 640 miles. However, in response to a
subcommittee question asking for a detailed listing of the
total mileage needing resurfacing, restoration or recon-
struction as of December 31, 1979, the Departnment provided a
listing totaling 496.69 miles. The breakdown by district is
shown below:

District Miles
District I - Las Vegas 19.73
District II - Reno 30,17
District III - Elko 85.29
District IV - Ely 36.97
District V - Tonopah 242.48
District VI - Winnemucca 82.05

Total 496.69

In testimony before the subcommittee, however, Department
officials hastened to point out that there had been some
misunderstanding in compilation of this listing and that the
real mileage that needed maintenance attention was the
previously cited 640 miles. The only listing of this mile-
age that the subcommittee was able to obtain was a listing
included in a Department of Transportation presentation
before the Senate Taxation Committee hearing during the 1979
Session. This backlog listing follows:
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DETERMINATION OF RESURFACE (RS) BACKLOG

FEDERAL AID INTERSTATE

I-15 8.5 mi to 16.4 mi NE Cal Line

I-15 Henderson Int. to Flamingo Rd. (incl. Safety)
I-80 Sparks to McCarran Hill (incl. Safety)

I-80 Mill City to HU Co. Line
I-80 6.5 Mi E. of Elko to Halleck

FEDERAL AID SECONDARY

FAS 431 (Mt. Rose Rd.) 3.5 mi NE N Shore R4 to
Slide Mt. Road

STATE AID ROADS

These roads must be resurfaced from State funds
because they were dropped from the Federal Aid
Secondary System. Since we built these roads
with Federal Money, we must maintain them. The
backlog is statewide and approximately 18.3% of
total State Aid System.

MAINTENANCE CONTRACTS

Resurfacing backlog needs throughout the system
beyond the capability of local maintenance per-
sonnel. These contracts are smaller, but more

numerous than itemized list above.

GRAND TOTAL

MILES COST
MiITions
7.84 1.4
10,65 3.3
9,17 6.2
12.63 1.6
11.95 3.4
- sIglg
8.03 4.1
sI.I
353.31 $6.7
230,77 $14.4
644,35 $41.1
miles

Source: Highway Department presentation to Senate Taxation

Committee during 1979 Session.
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Department officials also pointed out that the backlog was
growing at the rate of $10 million per year. The cause for
this annual growth in backlog was explained by the new
Director at the July 10, 1980, meeting. He explained that
the Department has only been able to resurface 200 miles per
year and reconstruct 150 miles per year of the total 7,000
miles of asphalt roads under control of the state. He said
that this average of 350 miles per year amounts.to a 20-year
maintenance cycle when, in fact, for economic salvage and
maintenance purposes a l0-year cycle is necessary. The end
result of the never-ending cycle is that improper mainte-
nance results in a much more rapid rate of deterioration,
which in turn, usually requires reconstruction at a much
higher cost.

During the course of the subcommittee's work, it became
obvious that the problems that beset the maintenance program
prior to the 1979-81 biennium did not slacken, but were
magnified. During the first fiscal year of the biennium,
the Department, due to a severe decline in the receipts of
projected motor fuel taxes and vehicle user fees, was forced
to defer $17,365,000 of state funded projects including $7
to $8 million in needed maintenance projects. The new
Director informed the subcommittee that no contract mainte-
nance work was planned for Fiscal Year 1980-81, thereby
‘contributing to a further growth in the Department's backlog
of maintenance work.

Department officials admitted that they were, for a variety
of reasons, unable to adequately provide the necessary
physical maintenance services required on the roadways.

This was also borne ocut by Federal Highway Administration
representatives who noted that in 1978, Nevada was under the
national average in the amount of state expenditures per
mile for maintenance of streets and roads. It was pointed
out that continued inability to provide needed maintenance
services could result in a 10 percent loss of federal aid
participation funds for continuing construction work.

The subcommittee questioned whether federal funds could be
used for maintenance activities to help diminish the exist-
ing backlog as well as prevent the estimated growth in the
backlog. Federal representatives and state officials ex-
plained that some federal monies were available through the
3-R Program (Resurfacing, Restoration and Rehabilitation),
approved as part of the Surface Transportation Assistance
Act of 1978. These funds, it was pointed out, can be used
only on certain federal aid highways if certain federal
criteria are met.
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The subcommittee measured the acknowledged backlog and con-
sidered the projected annual growth of $10 million per year
in that backlog against the Department's stated objective of
providing that physical maintenance which preserves and
keeps a highway, including all of its elements, in or nearly
as practicable its as constructed condition or its sub-
sequently improved condition. The conclusion “was reached
that the Department is not achieving this maintenance pro-
gram objective.

Traffic Services

The Maintenance Management System's Manual of Instruction,
cites the second objective of the Department's maintenance
program as provision of those traffic services and opera-

tions which provide safe, convenient and economic highway

transportation for the public.

The subcommittee reviewed the growth in traffic volume on
major routes within the state since 1974 and noted that, ac-
cording to the Department of Transportation, vehicular
traffic had increased, on an unweighted average, 130% on
seven major routes, while truck traffic on those same

routes had increased an average of nearly 174%.

During this same period of time, according to preliminary
figures from the state's 1981 Highway Safety Plan, the
state's population increased 26% while the number of li-
censed drivers increased 42% (from 398,337 in 1974 to
565,530 in 1979), the number of registered vehicles in the
state increased 39% (from 510,627 in 1974 to 709,643 in
1979) and, perhaps, most importantly, the vehicle miles in-
creased 37% (from 4.3 billion in 1974 to 5.9 billion in
1979). This growth in motor vehicles and related driving
activities indicates that Nevadans are still using their
roadways in increasing proportions and it is suspected that
in Nevada, highway travel will continue to grow.

Despite the tremendous growth during the 1974-1979 time-
period, it is interesting to note that the percent of acci-
dents in which a defective roadway was the primary factor
actually declined from .3% in 1974 to a low of .1l% in 1979.
The subcommittee was encouraged by this statistic that
indicates the road system, while increasing its maintenance
needs, has not compromised its safety standards.
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The subcommittee is concerned, however, that the continued
growth in roads in need of maintenance will be felt by the
motoring public in terms of increased vehicle operating and
fuel costs. Although no figures were available for Nevada
alone, the subcommittee noted a report released by The Road
Information Program {(TRIP) which concluded that driving on
poor road surfaces wastes fuel, increases tire wear and
causes damage to brake, steering and suspension systems.
TRIP estimated that bad road conditions in 1979 cost the
average motorist $137 a year in added vehicle operating
costs, and $110 in additional fuel charges. The subcom-
mittee believes these costs to be an unfair burden upon the
motorists, all of whom are being faced with already esca-
lating costs from all sectors.

It appeared to the subcommittee that NDOT is still able to
supply adequate traffic services to the motoring public.
The subcommittee believes the state road system is the
primary conduit for the transaction of Nevada's tourism and
gaming industry. The fact that traffic services are still
being adequately supplied to both the citizens and tourists
of this state despite huge growth is a good reflection upon
the efforts of the Department of Transportation's mainte-
nance personnel.

However, the subcommittee is concerned that the increase in
deferred maintenance and the subsequently growing backlog of
needed maintenance work will begin to manifest itself in
declining road use figures, increasing accident statistics
attributable to defective roadways and increased vehicle
operating and fuel costs, all of which will have an in-
creasing effect on the state's economy.

Subcommittee Findings and Recommendations

The subcommittee finds that the Nevada Department of
Transportation 1s currently able to achieve i1ts objec~
tive of providing safe, convenient and economilc trans-
portation for the public, However, the subcommittee 1is
convinced that the Department has been unable to provide
that physical maintenance necessary to keep the highway in
Vas nearly as practicable 1its original as constructed or
subsequently improved condition," In addition, the sub-
committee 1s concerned that should the deferment of neces-
sary maintenance services continue to add to the already
large backlog recorded by the Department, the guality of
the safe, convenient and economic highway transportation
afforded the citizens of this state will deteriorate.
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Several factors were outlined to the subcommittee as having
significant or great impact upon the Department's ability to
provide physical maintenance services to the state's road-

ways.

Presentations by the Deputy Director of the Depart-

ment of Transportation detailed the following as the primary
contributory causes to the Department's inability to keep up
with its needed physical maintenance work:

Al

Deferred Maintenance--Since the initial fuel shortage
of 1973-74 and the accompanying reduction in antici-
pated user revenue collections, the Department has
rapidly fallen behind in preventative maintenance on
the state roadways. With each subsequent year, due to
lack of adequate resources, the Department has fallen
further behind in providing the pavement seals, over-
lays, and remedial measures required to promote the
originally projected design life of our pavements.

~ With the latest fuel shortage and resulting reduction

in revenues, the gap between needed maintenance and the
ability to provide it is becoming even more pronounced.

Increased Traffic--Economic growth and expanding
populations in the state's urbanized areas of the Las
Vegas Valley and the Truckee Meadows have created a
demand for increased maintenance services and has
placed rapidly increased loadings and wear on pavement
structures. This impact was estimated to be large. A
copy of a Department of Transportation traffic volume
growth chart follows.

Growth in truck traffic volumes and total vehicle
volumes from 1974 to 1979 on major trucking routes.

Percentage Growth 1974 to 1979

Route AlT Vehicles Trucks
I-15 136% 185%
I-80 125% 174%
Us 6 120% 197%
Us 50 134% 156%
Us 93 127% 138%
Us 95 123% 189%
Us 395 l4e6% 177%

28l



Economic Inflation--The unprecedented economic infla-
tion has furthered the Department's inability to ade-
quately maintain the state'®s highways. The costs of
the materials and equipment needed in maintenance
operations have risen out cf proportion to the general
rate of inflation in many instances. As an example,
price comparisons of some routinely purchased materials
and equipment as presented by the Department are as
follows:

Equipment 1872 Cost 1979 Cost % Increase
9,500 GVW Truck $ 3,564 $ 8,867 149
27,500 GVW Truck $10,131 $20,569 103
Motor Grader $21,772 $46,741 115
Loader 2 1/2 Cu.¥d. $22,650 $51,461 127

Material 1975 Cost 1979 Cost $ Increase
Aggregate Cu.¥d. $ 2.55 $ 3.32 30
salt, Cu.¥Yd. $12.05 $16.10 34
Plantmix Cu.Y¥Yd. $10.20 $19.05 87

Inflation and local economic expansion has also impacted
the Department's ability to hire and retain certain
skilled trades. State salaries for some skills are not
sufficiently competitive in the labor market, especially
in urban areas. The Department noted it had particular
difficulty in keeping an adequate source of mechanics,

a skill critical in the maintenance area. The adverse
impact of inflation upon the Department's ability to
maintain was estimated to be large, equaling that of
diminished user revenues.

The subcommittee independently reviewed the value of
the maintenance materials inventory from 1974 through
1979. Although the methods of estimating inventory
value probably varied among the responding districts,
the subcommittee was able to verify substantial in-
creases in the maintenance material values including a
899% increase in the price of aggregate, an 82% increase
in the cost of premix, an 89% increase in the cost of
chips and a 92% increase in the price of asphalt.

Environmental and Social Constraints-~-Increased en-
vironmental sensitivity by segments of the public has
brought about laws and ordinances that have had a cost
impact upon maintenance operations. Following are
some of the affected operations:
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(1)

(2)

(3)

(4)

(5)

Deicing--Sanding and salting, a long used method
of pavement deicing, is being increasingly crit-
icized as an environmentally ‘detrimental practice
that contributes to water and air poliution and is
harmful to surrounding plant life. The Department
has had to cut back in the application rate of
salt and exercise more care in cleaning up the
salt and sand residue left on pavements in the
wake of deicing operations. This results in
increased work expenditure in order to maintain an
ice-free pavement surface. Concern over the
detrimental effects of the salt and sand applica-
tions is especially pronounced in the Tahoe Basin,
and may force the Department to use an alternate
deicing method such as the application of liqguid
calcium chloride. This would dictate the purchase
of additional equipment and the use of a more
expensive material.

Brooming--In more populated areas, out of concern
for air quality, more frequent and thorough pave-
ment brooming is required. In order to minimize
dust, a more sophisticated and expensive type of
brooming equipment is required.

Pavement Planing--In order to eliminate surface
bumps and troughs and rideability on a skid re-
sistant pavement surface, it is sometimes neces-
sary to plane pavements. The Department's method
of deing this has been through the use of heat-a-
planer machines. These machines heat the pavement
surface to a semi-solid state that can be planed
by tines mounted on the machine. 1In using these
machines a certain amount of air pollution re-
sults. Increasing restrictions upon the use of
these machines, especially in Clark and Washoe
Counties, may force the Department to invest in
more expensive cold milling machines to accomplish
the planing necessary in these areas.

Litter and Weed Disposal--Air quality restrictions

relative to open burning have resulted in increased
hauling in order to dispose of weeds and litter in

the populated areas.

Signing and Traffic Control--As a result of in-
creased public concern for highway safety and in
the loss of sovereign immunity from tort liability
suits by the state, increasing attention is being
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directed toward adequately signing and controlling
the flow of public traffic through maintenance
work zones. This results in a higher manpower
expenditure in many Department operations.

Climatic Conditions-~Freeze/thaw, moisture, frost heave
and heat have a very detrimental effect on existing
pavements. They lead to thermal cracking (éXpansion
and contraction) and early potholing (frost heave) of
existing pavements. The Department pointed out that
Nevada's temperature differentials (50 degrees plus or
minus within 24 hours) are a unique situation contribu-
ting to the added impact of weather upon deterioration
of the State's highways. The Department indicated that
the deteriorating impact of climatic conditions can be
greatly accelerated through the lack of adequate
maintenance. If the cracks are not filled, water is
allowed to intrude during freeze/thaw cycles. This
allows the water to freeze and expand which breaks up
the pavement. If the subbase becomes saturated, it
decreases the structural carrying capacity and permits
early breakup of the pavement. If the pavement becomes
dry and brittle due to heat, it must be sealed in order
to avoid raveling of existing surface. The Department's
Chief Materials Engineer pointed out that, when pave-
ments are not properly maintained the surfacing deteri-
orates at a much more rapid rate which in turn usually
requires reconstruction at a much higher cost.

Design or Structural Capacity and Age--According to the
Chief Materiais Engineer, almost all highways, with the
exception of some secondary highways within the state,
have been designed to last 20 years. This was accom-
plished using the American Association of State Highway
and Transportation Officials® (AASHTO) design method
and by projecting traffic increases for 20 years.
Should the traffic increase dramatically over the
anticipated, this increases the loading on the existing
pavements and leads to decreased life of the structural
section. This has happened in many of the state's
highways due to the phenomenal growth in urban areas,
increased mining activities in rural areas and even to
increased activities in the petroleum industry in
central Nevada.

In addition, he pointed out that there are numerous
types of bituminous materials utilized in highway
construction. Many of the low volume highways are
constructed utilizing a road mixed material which
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consists of a liquid asphalt and a lower quality aggre-
gate mixed and layed on the rocad cold. This surface is
fairly inexpensive, thereby allowing many more miles of
surface area for construction dollars. These roadways
have a good life unless truck volumes increase dra-
matically. High volume and high truck volume highways
are constructed utilizing plantmix bituminous material.
This consists of an asphalt cement and high quality
aggregate mixed in a hot plant and layed on the roadway
hot. This provides a very good high quality surface,
however, since 1974 almost all of the transportation
departments throughout the nation have encountered
considerable handling difficulties in the asphalt
cements being provided by the industry. These problems
have led to early rutting on some highways and early
cracking on others.

Again, the lack of a preventative maintenance program,
caused by inadequate revenues, has a tremendous impact
on the serviceability life of roadways. As explained
above, while the roads were initially constructed for a
20-year life, the lack of deferred maintenance plus the
greater volume of traffic has been reducing the actual
lifetime average, according to Transportation Depart-
ment officials, to between 10 and 15 years.

This situation is not unique to Nevada. Roads and
highways across the nation are experiencing the same
problems. In an article entitled, "Miles of Bad Roads
Ahead for States," Billie Higgens of the American
Association of State Highway and Transportation Offi-
cials said, "Most interstate highways were predicted to
have a life to 20 years, but some have worn out in 10
to 15 years because travel was heavier than predicted."
He added that the primary and secondary road system has
been neglected in favor of the interstate and states
have not been able to upgrade roads every decade due to
inflation and highway costs.

Increased Truck Weights--The Department explained that,
without a doubt, the increased weight limits permitted
by a change in federal legislation in early 1974 are a
factor in the accelerated deterioration of many of the
pavements throughout the state. Although the extent of
deterioration related to truck weight increases is
difficult to quantify, the Department said truck weights
are one of the five major factors taken into consider-
ation when estimating pavement serviceability or life.
In addition, the Department's Chief Materials Engineer
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said, "Traffic, especially truck volumes have a very
pronounced effect on pavement life. In designing
structural sections, a factor is included to allow for
some overloaded trucks... However, in my opinion, one
heavily loaded truck can and will cause permanent
distress. An example is one 50 percent overloaded
truck will cause more permanent damage than numerous
legally loaded trucks. Once this has happened, dete-
rioration will increase at a more rapid pace under
normal loads because the structural carrying capacity
has been decreased."

He explained that the Department did not have adequate
funding facilities or manpower to conduct in-depth
studies to isolate the problem of overweight vehicles,
but that several states were attempting to investigate
and isolate this problem. He noted that isolation of
the problem is difficult due to the numbers of factors
leading to pavement failiures.

In the absence of any other in-depth study attempting
to assess the effects of vehicle weights on pavement
deterioration, and although the study was considered
controversial by some that testified before the sub-
committee, the subcommittee did review a General Ac-
counting Office survey entitled "Excessive Truck Weight:
An Expensive Burden We Can No Longer Support" issued by
the Comptroller General of the United States in July,
1979. The study indicated that national statistics
show that about 22 percent of all loaded tractor trailer
rigs exceed state weight limits. The report cited
information from the American Association of State
Highway and Transportation Officials which indicated
that concentrating large amcunts of weight on a single
axle multiplies the impact of the weight exponentially.
The report explained that a 5-axle tractor trailer
loaded to the current 80,000 lb. federal weight limit
weighs about the same as 20 automobiles. However, the
impact of that tractor trailer was considered to be
dramatically higher. The report said that such a
tractor trailer has the same impact on an interstate
highway as at least 9,600 automobiles. When the

federal limits were raised 10% in 1975, the report
indicates the potential for increased traffic related
pavement damage rose 35%., The report said that only

63% of interstate mileage and 15% ¢of interstate bridges
could adequately accommcdate current heavy truck weights
and volume without a reduction in the pavement's ser-
viceable life.
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However, in a response to the report, the Assistant
Secretary for Administration of the Federal Department
of Transportation said, "We do not agree completely
with the GAO contentions as to the extent of the respon-
sibility for paramount damage attributed to illegally
loaded trucks... We believe a strong possibility
exists for a reader erroneously to conclude that elim-
ination of illegally loaded trucks will also solve
problems concerning pavement deterioration. Pavement
wear is an expected phenomenon which is brought about
by many factors some of which are seasonal weather
cycles, quality of aggregates used during construction,
quality of construction and repeated application of
vehicle axle loadings. While it is agreed that ille-
gally loaded trucks accelerate the rate of pavement
deterioration we believe a more critical factor on many
sections of interstate highway is the sheer volume of
commercial traffic carrying legal loads which has
greatly exceeded traffic projections that were made
prior to highway design.”

The subcommittee reviewed Nevada's overweight vehicle
problem when compared to adjoining states through a
comparison of the percent of overweight trucks on all
highway systems and on interstate systems between
Nevada and Arizona, California, Idaho, Oregon, and
Utah. The survey indicated that Nevada was at or near
the top in the percentage of overweight trucks on both
systems without taking into account weight tolerance or
special permit allowances in all states. This informa-
tion was taken from the most recent biennial truck
weight survey in each state as compiled by the Federal
Highway Administration, therefore, survey techniques
were identical. The subcommittee was particularly
alarmed that Nevada not only had the highest overweight
vehicle percentage on the interstate system at 23.6% of
all vehicles weighed, but that Nevada's overweight
percentage on all systems also exceeded the national
average. Again it is important to note that these
surveys did not check for legality (i.e. fineable
overweights or special permit loads) and consisted only
of measurements of all trucks over the statutory limits.
The subcommittee nevertheless was gquite concerned with
the survey result. A listing of the six states' over-
weight percentages for all highway and interstate
systems follows:
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¥ Overweight % Overweight

Trucks Trucks
State All Hwy. Systems Interstate
Oregon 22.8% 16.8%
Nevada 22.5% 23.6%
Utah 17.1% 12.8%
Idaho 16.3% 18.6%
California 8.3% T 6.9%
Arizona 4.5% 2.2%

The subcommittee members were greatly concerned about the
overweight percentages attributed to Nevada by the FHWA
studies. Although the studies had been conducted prior to
the implementation of stricter enforcement efforts in Nevada,
(such as the weigh-in-motion program and passage of the 1979
Legislature's strengthened overweight enforcement statutes),
the figures indicated that Nevada has a significant overweight
vehicle problem. The subcommittee was told by a representa-
tive of the Nevada Motor Transport Association that the key
to cutting down on the number of overweight vehicles was
increased enforcement combined with a more aggressive justice
court approach toward levying overweight fines once the
violators had been apprehended. It was explained that, in
overweight vehicle cases, certain justice court jurisdictions
dismissed citations, reduced the fines, and allowed offend-
ers to post minimal bail with no intent of returning for
adjudication. The subcommittee was told these practices
greatly eroded the effects of a viable enforcement program.

The subcommittee attempted to evaluate the extent of such
justice court practices and substantiate the significance of
the problem with historic data. In addition, the subcom-
mittee reviewed the provisions of Chapter 468 of the 1979
Statutes calling for bail in the amount of the fine and the
disallowance of fine reduction for overweight citations to
determine whether the provisions had discouraged such
practices at the justice court level or whether stricter
statutory measures (including the possibility of withholding
local gasoline taxes to enforce compliance) were necessary.
However, the historic measurement data was difficult to
obtain and the subcommittee felt insufficient time had
elapsed since the passage of Chapter 468 in which the effects
of the 1979 legislation could be accurately assessed.

The subcommittee believes that, with the passage of time,

the effects of the 1979 legislation on the state's overweight
enforcement program should be reviewed. If it is discovered
that the lack of justice court enforcement of overweight
citations continues to be a measurable obstacle toward
effective overweight enforcement, the subcommittee believes
the imposition of stricter statutory measures to assure
compliance should be considered.
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Revenue Shortages-—-Perhaps the most significantly
impacting factor upon the Department’s ability %o
provide adequate physical maintenance services on the
state's roadways can be tied to the lack of revenue
available with which to accomplish the work. Between
the fiscal years 1974 and 19279 non-federal aid revenue,
with which all state physical maintenance must be
accomplished, increased 57%. A chart depicting the
Department®s non-federal aid receipts for the five-year
period is shown as Appendix H. Although this revenue
growth could be considered to be healthy, it did not
keep pace with the growth in expenditures in the main-
tenance program during the same time period (150%).

In addition, the growth in revenueg reflected in the
chart does not show the more severe problem experienced
by the Department in the first fiscal year of the 1979-
81 biennium. As explained by Department of Transporta-
tion representatives, the Department anticipated an 8%
growth in each of the major revenue producing cate-
gories of motor vehicle fuel receipts and motor vehicle
user fees over prior year receipts. However, by Novem-
ber of 1979, the Department was estimating a decline of
up to 8% in motor fuel tax receipts and no growth in
user fee revenues over those receipts of the previous
fiscal year. This decline in receipts, in combination
with escalating costs and increasing workloads had a
significant impact on the Department’s maintenance
program which led to the deletion, according to Nevada
Department of Transportation representatives, of $7 to
$8 million in planned maintenance projects in Fiscal
Year 1979-80 with no plans for the issuance of any
maintenance contracts in Fiscal Year 1980-81.

This unanticipated decline in revenue receipts was not
the only financial problem faced by the Department in
Fiscal Year 1979-80. The continuing decline in Highway
Fund balance since 1975 finally caught up with the
Department of Transportation in Fiscal Year 1979-80.
Despite the Department's attempts to process revenue
ransactions as quickly as possible f{including bi-
monthly transfer transactions) the depleted Highway
Fund was unable to support normal "cash flow" operations
of the Department during the fiscal year and was forced
to get authority to borrow $3 million to meet its con-
tractor payments from the state's Interim Finance Con-
tingency Fund. 1In the end, the Department ended up
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needing to actually transfer only $1 million; however,
this "operating capital need” of the Department plainly
demonstrated the dire straits in which the Department
found itself during the 197%5-81 biennium.

Another complicating factor in the declining highway
revenue picture should also be discussed. -“This problem
is pictured graphically in Appendix I and amounts to a
further drain of dollars available for "on-the-road"
maintenance expenditures. This drain is caused by
increasing operating appropriations being made from the
Highway Fund to agencies cutside the Department of
Transportation. The major agency that receives such
appropriations is the Department of Motor Vehicles. 1In
reviewing this problem it is important to note that the
amount of funds that are collected by the Department of
Motor Vehicles exceed the on-going operating appropri-
ations required {(roughly 2:1),. however, these operating
appropriations have required an increasing amount of
the revenues being generated. For example, in 1974
operating appropriations to the Department of Motor
Vehicles equaled 42% of the collections garnered by
that agency. In 1979, however, DMV operating appropri-
ations totaled 46% of the user fee collections made by
the Department; therefore decreasing the total net
collections deposited into the fund. This factor,

too, makes a significant impact as dwindling revenues
become an ever-increasing problem for the Department.

The subcommittee reviewed numerous potential avenues to
correct the decreasing revenue problem. These pro-
posals are briefly reviewed under Determination 5 on page
62.

Subcommittee Findings and Recommendations

The subcommittee finds that there are a number of factors that
influence the Department's abllity to meet i1ts physical main-
tenance objectives. A number of these factors are really items
over which the Department nor the Legislature have little
control. These factors are:

(a) the effects of deferred maintenance

(b) 1increased traffic

(c) the effects of inflation

(d) 1increased environmental and social constraints
(e} climatic conditions

(f) structural capacity or age
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However, the subcommittee believes two factors which con-
tribute to the increased deterloration of the state's road-
ways can be favorably impacted by legislative action. These
factors are: (a) increased control of overwelght vehicles

on the state's highways and, (b) provision for adequate
revenue sources to meet future programs of maintenance.

While the subcommittee believes that overweight vehicles
do have a significant impact upon increased road deterior-
ation, 1t is important to note that the subcommittee does
not believe that elimination of all overweight vehicles
will halt all roadway decay. The subcommittee 1is acutely
aware that a combination of all factors cited above are
responsible. The subcommittee believes, however, in the
absence of any substantiating data to the contrary, that
increased control of overweight vehicles in this state
will be helpful in the battle tc maintain serviceable
roadways. To deter the transportation of overweight loads
the subcommittee recommends:

1. Increased monetary penalties for violations of the
state's weight laws. The Motor Carrier Division
of the Department of Motor Vehicles suggested a fine
system modeled after Oregon's progressive law would
be an aid in increased enforcement of vehicle over-
welghts. The subcommlittee agreed and subsequentl
recommends a change in the overweight vehicle Zfine
system modeled after the Oregon law. (BDR 43-97,
Appendix N)

2. A mandatory unloading requirement for those overweight
offenders who are apprehended on any state road sys-
tem the second time. The subcommittee believes a
tougher stand on vehicle overwelghts will also be an
aid 1n detering potential overwelght loads. (BDR 43-96,
Appendix N) The Department of Motor Vehicles indicates
implementation of this measure will have an, as vet,
undetermined fiscal impact.

During its review of the effects of overweight vehicles on
pavement deterioration, the subcommittee was surprised by
the lack of reliable information available on this subject
as well as several other related topics. In particular,
much discussion without resolution revolved around the
special permit system (a system that allows commercial
carriers to obtain legal permits to carry loads in excess of
the statutory weight, length, and width limits); the poten-
tial effects to the Highway Trust Fund and the roadways of
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exempting synthetic fuels (ethamcl and methanol) from motor
vehicle fuel taxation (especially in view of the Iowa ex-
perience of an estimated $4.9 million state tax loss due to
gasohol exemption in Fiscal Year 1979-1980):; and the actual
impact of overweight trucks on the deterioration of state
highways.

Directly related to the impact of overweight trucks (or even
heavier weight limits) is the question of how to equitably
allocate highway user costs to the varicus segments of the
motoring society and the contention by the trucking industry
that they pay only their fair share of these costs. The
subcommittee became very interested in these topics, but for
a variety of reasons, was unable to review them thoroughly.

Subcommittee Findings and Recommendations

Because of time and monetary constraints, the subcommittee
was unable to probe deeply into other aresas of potential
study that presented themselves, but in recognizing the need
for continued study, recommends the establishment of a
continuing legislative interim subcommittee on the Depart-
ment of Transportation. The subcommittee has suggested some
possible areas for study consideration. They are:

1. A thorough investigation of the need for a special
permit i1ssuance system in Nevada. (BDR 99)

2. The effects of exempting synthetic based fuels from
motor vehicle fuel taxation. (BDR 98)

3. The impact of overweight vehicles on Nevada roadways.
(BDR 100)

4, Cost allocation and user oriented studies to more
equitably assign road operation costs. (BDR 100)

Realizing many other potential subjects for study consider-
ation exist, this list 1s meant as exemplary in nature and
not as an exclusive listing. (See resolutions, Appendix N)

Discussion with Department personnel led to the subcommittee's
conclusion that the current special use permit system in
Nevada, while maintaining the legality of trucks operating
over the statutory weight limits can potentially lead to
increased strain on overburdened highways. The subcommittee's
interest in this area was increased during discussions that
revealed that the Department does not currently charge for

the issuance of certain special use permits. In view of the
Department's funding predicament, the subcommittee was
particularly concerned about this practice.
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Subcommittee Findings and Recommendations

Although the subcommittee believes the need for special
permits should be extensively reviewed, it is recommended
the Department immediately undertake an in-house assess-—
ment of the current system with particular emphasis upon
recovery of all departmental overhead and administrative
costs 1n 1ssulng all overweight, overwidth and overlength

permits. -

2. Determination: Do Any Inefficient Practices or
Inadequate Systems Exist and if so,
the Causes.

While the subcommittee took stock of the number of "exter-
nal"” factors which obstruct the Department's ability to
provide needed physical maintenance services, it also
attempted to assess any inefficient practices or inadequate
systems within the maintenance program. Discussion of

the findings is itemized under program component headings.

Maintenance Management System {MMS)

At the subcommittee's first meeting, an in-depth report
about the capabilities of the Maintenance Management System
(cited by the Department of Transportation as perhaps the
single most important aid to the Department in becoming more
cost efficient) was heard by the subcommittee. Although the
subcommittee believes the Maintenance Management System's
output reports were of invaluable assistance to them in
understanding the maintenance program of the Nevada Depart-
ment of Transportation, a review with Department officials
of the MMS information raised the subcommittee's doubts that
the system was being fully utilized. For example, informa-
tion taken from the MMS and reviewed in a different format
appeared to Department representatives as newly discovered
material. The subcommittee's perceptions were reinforced

by the report of a Federal Highway Administration review
team that conducted a thorough review of the system and its
use in May, 1979.

The review team was composed of Washington and regional FHWA
personnel who conducted their review May 7 - 15, 1979. The
purpose of the review was to provide the state with an
outside evaluation and analysis of the State Maintenance
Management System operation.
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The review team reported that the principal objective of the
Maintenance Management System was to assure a specified
level of maintenance on Nevada's highways utilizing men,
equipment and materials in a most economic manner., It was
the observation of the team that the operations budget and
work plan developed by the MMS was not being used by top
management for determining the maintenance budgets or as
basic documentation for legislative budget hearings. The
team suggested that the MMS operations budget and work plan
be provided to budget authorities so that level of service
consequences of any reduction of budget could be analyzed by
decisionmakers.

It also appeared to the team that the MMS was being under-
utilized in some districts in develcoping management policy
or evaluating maintenance operation efficiency. It was
observed that tentative budgets and work programs prepared
by the districts were based on existing personnel and equip-
ment rather than the MMS proposed work plan. This procedure
has resulted in very little change in field operations. The
team recommended that top management endorse the MMS work
program and operations budget as a system to be used in
maintenance management, that top and mid-level field per-~
sonnel receive additional training in the use of MMS, that
annual work plans and operations budgets prepared in the
districts be based mcre on needs than on personnel and
equipment available (districts indicated that when they ran
ocout of equipment or materials they reverted to labor in-
tensive work).

During the course of its review, the subcommittee was also
told of this practice, particularly during equipment utili-
zation discussions, i.e. low equipment use was partially ex-
plained as a reflection of an attempt to keep maintainers
"productive." If the case is as indicated, the practice of
assigning labor intensive projects to keep employees pro-
ductive is viewed by the subcommittee as being a very in-
efficient practice leading to increased job dissatisfaction
as well as an ineffective use of few available dollars.

The review team compared the computed maintenance budget
developed by MMS, the tentative routine maintenance budget
developed by the districts, and the final maintenance budget
developed by headgquarters. The comparisons showed a sig-
nificant maintenance service shortfall between the opera-~
tions budget and the final line item budget. The team
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recommended that top management annually analyze and track
the effects of this budget shortfall and deferred mainte-
nance and suggested that this analysis would be especially
helpful during legislative budget hearings. The subcom-
mittee agrees wholeheartedly. While the subcommittee re-~
alizes the numerous reasons for the growing difference
between needed maintenance and that maintenance that is
being performed, a more thorough explanation of the effects
of the shortfall and the effects of deferred maintenance
would be most helpful during legislative hearings.

In addition, the team did not observe a concerted management
effort to use the system to evaluate the cost effectiveness
of routine or standard maintenance operations, that is,
crack filling, sand and chip seals, overlays and reconstruc-
tion. The team suggested that the system would be a useful
tool for evaluating each of the operations and establishing
performance and criteria for use. The team also recommended
that specialized maintenance activities be subdivided when-
ever information benefits could be realized. For example,
rest area maintenance is grouped into one operation at
present. The team suggested that it may be important to
identify wvandalism and design correction work. They there-
fore suggested this operation be divided into routine rest
area maintenance and vandalism reconstruction. Front line
field supervisors would then be better able to evaluate
their operation efficiency.

The team also recommended that training efforts emphasize
the management application of the Maintenance Management
System, The team stated that it was of the opinion that the
system has unlimited benefits to the state if management at
all levels are trained to use it effectively.

The subcommittee questioned the regional director of the
FHWA for further clarification of the review team's report.
Specifically, the subcommittee asked the Director to expand
upon the review team's observation that the MMS was not
being used to evaluate the cost effectiveness of routine or
standard maintenance operations. The Director replied:

"The Maintenance Management System (MMS) reports the
type of operation (i.e., crack sealing, chip seal,
overlay) and when and where such operations were per-
formed. This information could be used to determine
the most cost effective repair method by tracking
through time how long each rehabilitation method lasts
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and if it appears effective in controlling pavement
deterioration. The State could balance the cost of
crack sealing, say, with the cost and performance of a
full surface seal. Such a management process would
optimize the use of State maintenance funds."

In addition, the subcommittee asked if the MMS, as currently
utilized, functioned more as an expenditure reporting device
than a management tool. The Director replied:

"In our opinion, the MMS now reports all information
necessary to manage maintenance operations. It ap-
peared to us that the information was not being used by
management to properly determine budget levels or
support additional budget requests. Also, we were
concerned that this information was not being made
available to the legislature and, therefcore, budget
officials were not as well advised as possible on the
effects of budget actions, In this sense we would feel
that the system was being used more for reporting what
was done rather than managing the tasks required by a
work program."”

In addition, the Director observed:

"Generally, we observed that management's use of the
information provided by the MMS fell far short of its
potential, particularly in budget and need determi-
nation."

The subcommittee reviewed a compilation of the state pro-
ductivity and MMS reports costs and noted the wide diver-
gence in district costs when compared to the state standard,
statewide average and other districts. Questions as to the
methods used to determine reasons for the wide divergence,
led to the finding that no standard procedures are in exis-
tence that compare costs, determine reasons for divergence,
compare methodologies to reduce costs, etc.

Subcommittee Findings

The subcommittee believes the MMS provides the information
needed by the Department to make effective management deci-
sions, but that the Department dces not use the system to
its fullest extent. This incomplete use represents a con-
siderable loss in efficiency to the Department particularly
in the area of departmental understanding of budget effects
upon provision of the maintenance program.
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Maintenance Project Priority

The over 5,000 miles of streets and roads under state con-
trol represent a reconstruction investment to the citizens
of the state of over $2.3 bhillion. The size of this in-
vestment, not to mention the disruption of the convenient
and economic flow of transportation that would be caused
without the system, places the maintenance of the existing
roadways high among those requirements that must be met by
the state. Yet the relatively static position of the main-
tenance program within the overall Departmental program
would indicate that maintenance is losing ground to the
construction program component. While the subcommittee can
see that completion of the interstate is not only a high
federal priority, but also the top state priority (par-
ticularly in view of the 95% federal-5% state matching aid
received for most construction projects), the importance of
an adequate maintenance program should be realized particu-
larly as it relates to avoidance of future costs. Despite
the Transportation Department Director's assurance that
maintenance was the Department's number one priority, state-
ments by other representatives indicated otherwise. Indeed,
the Department's own general procedures indicated that the
Department's number one priority was in matching federal aid
projects. The general procedures for setting Department
priorities are shown below.

General Procedures for Priorities
on all Highways

1. Condition of existing road: Cost of maintaining the
existing facility is considered.

2. Need for improvement: Traffic volume and service and
safety to the traveling public are reviewed.

3. Geographic location: Emphasis is placed on the needs
of the major population centers, but the Department
assures that no area of the state is left unconsidered.
Political factors are also considered. (emphasis
added)

4, Manpower requirements: The numbers and locations
of Departmental manpower are assessed.

44.



5. Availability of funds: The state is heavily dependent
on federal aid funds for its highway funds; therefore,
the availability of these funds is a prime factor in
establishing project priorities. (emphasis added)

The subcommittee was not convinced that maintenance could be
named as the number one Departmental priority due largely to
the federal aid participation program and the need for
system completion in Nevada. However, they believe some
recognition must be given to the maintenance program. It
seems to defeat the purpose of the entire highway program if
additional miles of highway are added to the state's system,
but the state dollars with which to adequately maintain
those miles are not available., Many jurisdictions approach
the highway program with that thought, and the subcommittee
believes that it represents a gquestion well worth consider-
ing.

The subcommittee also examined the process used for main-
tenance project selection which, according to Departmental
representatives, now amounts solely to "a worst case first"
situation. The current maintenance and betterment project
selection process, as presented by NDOT follows:

District offices submit on a yearly basis, a listing of
those highway sections within their district which
present the more serious maintenance problems. 2ll
sections are field reviewed by a team which establishes
a state priority list of projects to be accomplished
within the availability of funds. This program is
administered with 100 percent state funds without
regard to systems. All individual programs are com-
bined into one overall highway program. This combined
program is reviewed and revised as necessary quarterly
and receives formal approval of the Highway Engineer
and his deputies who in turn secure the necessary
approval from the State Highway Board. Revisions of
priorities are due to changes in availability of fed-
eral funds, changes in estimated costs of projects,
complications in the acquisition of right-of-way or the
design of the project and the addition of new projects
with a higher priority.
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There are a number of objective methods by which maintenance
project selection can be undertaken. These methods use
formulas, rating standards and serviceability indices and
level of service decisions in making project and need
determinations. The subcommittee reviewed a number of these
methods which are discussed in more detail on page 54.

Subcommittee Findings -

The subcommittee believes the current method used in main-
tenance project selection (i.e., on site observation) does
not represent a thorough analysis of projects, problems,
and strategies available for use in providing the most
effective use of available maintenance dollars. The sub-
committee believes this narrow basis from which determina-
tions are made does not result in sufficient information
being supplied to decision makers upon which cost effective
declisions can be made.

Employee Productivity and Salary Comparison

In their review of the system, the FHWA Maintenance Manage-
ment System review team indicated that the present perfor-
mance standards of the Maintenance Management System were
based upon standards developed by a standard committee in
1974 using average production rates developed from his-
toric data. The team indicated field offices consider the
standards to be highly flexible and only general guides, con-
sequently, much of the benefit in managing routine mainte-
nance activities is lost. Indeed, a comparison of district
unit costs for the first six months of Fiscal Year 1980
showed wide divergence among, not only districts and the
standard, but the statewide average and the standard.

The team also stated that since the standards were based on
average productivity, line item budget cut effects on pro-
ductivity were not obvious to top management. The team
recommended that some effort be made to determine optimum
crew size and optimum productivity for a given maintenance
operation. Field management personnel would have a better
tool for field operation management and top management would
be better able to evaluate the effects of budget decisions.

The subcommittee became particularly concerned with the pro-
ductivity issue as a result of representative statements in-
dicating labor intensive work was sometimes assigned to keep
workers "productive."
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The federal review team also pointed out that present main-
tenance personnel policies require a 4-year waiting period
for eligibility for promotion from maintainer classifica-
tion. Since promotion is based on oral and other types of
examination, the review team said that it appeared this
system penalized and made recruits take a second look at
state maintenance work for lack of advancement potential.
The team recommended that the state either establish inter-
mediate positions, shorten the waiting time and rely on
exams to select highly qualified personnel for advancement,
or lastly, waive waiting periods for high potential candi-
dates for advancement.

The subcommittee heard much testimony about the competi-
tiveness of state highway salaries when compared with private
contractors' wages and with other governmental salaries. In
an effort to gain more knowledge in these areas the subcom-
mittee reviewed a comparative report entitled "Progress
Report of the Committee on Maintenance and Operations Per-
sonnel"” prepared by the Transportation Research Board
(Appendix J). The comparative data of the progress report
on average salaries paid by the governmental transportation
agencies as of July 1, 1978, indicates that the western
region (Alaska, Arizona, California, Colorado, Hawaii, Idaho,
Montana, Nevada, New Mexico, Oregon, Texas, Utah, Washington,
and Wyoming) had considerably higher salaries than the other
regions (see page 112). A comparison of selected maintenance
classifications, i.e. district engineer, laborer, mechanic,
indicated that Nevada was, at that time at least, fairly
competitive with other state jurisdictions, and, in all
cases, paid a higher monthly average salary than the national
average. However, the subcommittee realizes that this
information is somewhat dated and could have significantly
changed since that time.

The survey also indicated that in 1978 the average number of
lane miles per man in Nevada was 26 miles (dividing total
permanent and temporary employees into total miles main-
tained by state forces), which represented the highest ratio
in the adjoining western states.

The subcommittee also compared the salaries for construction
workers in the private sector against those offered by the
state to determine whether or not state wages are competitive,
This review indicated the following prevailing wages for two
of the least skilled classes in each as of February 2, 1980.
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Private State

Title North South Title Grade
Wage* Wage*® Wage*
Flagman $10.55 $10.80 Hwy. Maintainer 25 $5.3964-7.3494

General Laborer $10.55 $§10.80 Hwy. Maintainer Tr. 22 $4.7435-6.4295
* Excludes fringe benefits

Without getting into a detailed analysis, the subcommittee
could see that a wide range of variance in salary scale does
exist between the two even at the low levels shown above.
The subcommittee is particularly concerned about this di-
vergence in view of the possibility of a drain of state
employee pools should the proposed Mobile Missile (MX)
project come to fruition. The Department of Transportation
would be acutely affected by such a project.

Subcommittee Findings

The subcommittee believes there is a definite need for a pro-
ductivity study to be conducted on the maintenance function
within the Nevada Department of Transportation. In partic-
ular, the subcommittee believes optimum crew Size should be
investigated as should the work performance standards, the
basis for the Maintenance Management System. The subcommit-
tee also recommends that a comparison with private ilndustry
be conducted concurrently and that some sort of adjustment

to encourage competitiveness of maintenance emplovee salaries
with the private sector be considered.

Maintenance Equipment Utilization

As the subcommittee delved further into the maintenance
guestion, it became obvious the complex issues within the
all encompassing highway maintenance question would be ex-
tremely difficult to examine in adequate detail. As a
result, the subcommittee decided to closely review the
Department's use of its maintenance equipment in Fiscal Year
1978-79.

The subcommittee's concern for full equipment utilization
was generated by the $5 million appropriation provided to
the Department of Transportation for the replacement of
maintenance equipment as approved by Chapter 628 of the 1979
Session.
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To gather further information about the Nevada Department of
Transportation's equipment use, the subcommittee conducted

a review of the Department's equipment use employing the
methodology of a similar study conducted by the Virginia
Department of Highways. A copy of the review is included as
Appendix K as are additional copies of equipment use in each
of the districts represented by members of the subcommittee
and a listing of the replacement maintenancé units- as
presented by NDOT to the 1979 Legislature., The subcommittee
used the Virginia method as a result of its background read-
ings and felt it represented a valid projection technique,
particularly in view of the fact it is still being utilized
in Virginia as a means of promoting increased equipment
usage.

To summarize, a total of 1,024 individual maintenance units
were studied (excluding sedans, pickup trucks and miscel-
laneous equipment) which represented 57.9% of the total
units owned by the Department. The total value of the
sample units was $12,901,439, or 76.1% of the total value of
all equipment items under Departmental ownership based upon
original purchase price.

The survey examined a representative sample of maintenance
units; derived average usage per sampled unit by maintenance
district; and calculated a proposed "standard" of utilization
through averaging the six districts' average utilization

rate and the district usage representing the highest use
rate.

In addition, the survey reviewed the percent of time in-
dividual classes were used compared against total potential
time for which the equipment was available (established for
most classes at 2,080 hours per year, according to the Depart-
ment of Transportation). This average use was then compared
against a private industry demarcation of 60% utilization,

the level at which the private sector makes lease versus
purchase decisions.

The review showed two things: first, that Transportation
Department maintenance equipment use statewide did not in
any one class meet the 60% mark (utility truck usage ap-
proached 60% with a 59.3% rating while pulvimixers attained
the lowest ranking of 7% use); and secondly, annual Depart-
mental equipment use could be increased by 15% over that of
Fiscal Year 1978-79 if the Virginia "standard" setting
methodology were employed. The 15% increase means that the
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Department could perform 15% more work with existing equip-
ment or current work with 15% less equipment, a fact which
represents a sizable savings in equipment investment through-
out the years.

The subcommittee findings on district maintenance equipment
utilization were discussed with NDOT equipment and mainte-
nance personnel to verify the information and confirm meth-
odology. Department maintenance and equipment personnel
agreed with the subcommittee‘s findings.

Under Determination 4 of this section, some subcommittee
recommendations are discussed in the equipment use area.
However, the subcommittee is concerned about these findings,
particularly as they relate to the General Fund appropriation
made for the purchase of replacement of maintenance equipment.
In effect, these findings indicate the appropriation for
equipment replacement could possibly have been reduced had
use standards been in effect. '

Subcommittee Findings

While the subcommittee is aware that justifiable reasons for
low equipment use may exist, l1.e. downtime, old equipment, etc.,

they are equally concerned that the Department attaln maximum
efficiency in each program component, including equlipment use,
before approaching the Leglislature and the public with addi-
tional revenue obtaining proposals.

The subcommittee's own review, the findings of which were
agreed to by the Department, indicates the Department could
greatly improve its efforts in full equipment utilization,
More specific recommendations are made under Determination 4
of this section.

Innovative Technologies

Although the members of the subcommittee are not highway
maintenance technicians, they heard much testimony, provided
for the benefit of highway personnel in attendance at each
meeting, about new technologies within the maintenance
discipline., The subcommittee was particularly concerned
about the use of new and innovative technologies and method-
ologies within the Department that could aid in the develop-
ment of more cost effective practices to slow the effects of
spiraling inflation and provide the state's taxpayers with
the most cost beneficial programs for their tax dollar. The
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subcommittee, therefore, was particularly concerned that
less than one percent of the Fiscal Year 1978-79 and 1979-80
Transportation Department budgets was dedicated to research
and development,

Departmental officials explained that although the research
and development function did not represent a substantive
portion of the Department's highway program budget, the
Department was kept abreast of innovative technologies
through the use of "technology transfers." "Technology
transfers" are provided through the rapid and frequent
exchange of information between state department of trans-
portation agencies, federal transportation agencies and many
of their support agencies such as the National Cooperative
Highway Research Program, the National Transportation Re=-
search Board, the American Association of State Highway and
Transportation Officials Program and the Asphalt Institute,
to name but a few, The Department explained that this
procedure allows those agencies that do not have vast re-
sources available for research and development to gain the
advantages of new information and developments from those
agencies that can afford substantive research and develop-
ment efforts.

While the subcommittee believes that this practice is a
sound one, it appears it is incumbent upon those agencies
without research and development services to search out the
new developments and, in cases where circumstances are not
applicable to other participating agencies, to push forward
with needed work.

During the course of its hearings, however, the subcommittee
was not convinced that the Department of Transportation was
wholly dedicated toward searching for new and innovative
ideas and practices. Rather, it appeared that the Department
tended to isolate itself from the mainstream of progressive
ideas and, when presented with new information, approach its
investigation reluctantly.

Specifically, much discussion centered around the use of
slurry seal as a means of rejuvenation of a roadway through
the use of emulsified asphalt without the cost of a complete
overlay. Although the International Slurry Seal Association
was unable to send a representative to appear before the
subcommittee, much written material was solicited and trans-~
mitted which the subcommittee passed on to the Department.
This information discussed the potential of the process and
explained that many of the problems associated with its
earlier presentation had been reduced or eliminated.
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Department representatives explained the slurry seal pro-
cedure had been tried many years before with unsatisfactory
results. Discussion about the changes in the process and
the benefits it now afforded apparently did not persuade the
Department to investigate its use potential. The suggestion
was received negatively by all Department representatives
except one district engineer who volunteered that he would
be willing to try a test patch of slurry seal in-his dis-
trict. This district engineer's attitude was appreciated by
the subcommittee and it is suggested this positive approach
would, in the long run, be of great benefit to the Department.

Subcommittee Findings

The subcommittee believes that the Nevada Department of
Transportation needs to avail itself of all information
about technological advances in these times of high prices
and declining revenues, 'The subcommitiee understands why
a bigger proportion of the NDOT budget cannot be devoted
to a research and development fTunction and commends the
Department on use of the cost beneficial "technology trans-
fers" approach. The subcommittee believes, however, that
use of the "technologyv transfer" option requires a more
positive and progressive Searcn toOr information than is
currently being dedicated to 1t by the Nevada Department
of Transportation.

3. Determination: Is the Department Managing and Utilizing
its Avalilable Resources for Maintenance
in an Economical and Efficient Manner?

In Fiscal Year 1979, the Nevada Department of Transportation
devoted slightly more than 24% of its total expenditures to-
wards maintenance activities. The Department itself admits
that this amount was insufficient to adequately perform all
the needed maintenance work in the state. Department offi-
cials pointed to several methods through which they had
attempted to better meet their maintenance obligations.

They cited such examples of new technologies including
installation of the Maintenance Management System, cycling
of old pavement, use of galvanized guardrail, installation
of cement barriers and impact free guide posts, redesign of
pavement structures and the addition of new materials in
road surfaces for better wear., Department officials warned
the subcommittee, however, that there was a limit to how
much costs could be cut., It was said that the 1981 Session
of the Legislature would have to make decisions as to what
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kind of highway programs the state wants and is willing to
pay for, and that the Legislature would have to either fund
the Department adequately or say what services it does not
want.

It was with this thought that the A.C.R. 30 subcommittee re-
viewed many of the maintenance program components._in Determin-
ation 2 of this section. In addition, the subcommittee has
made specific recommendations on each of these areas in the
subsequent section, the address of which, it is believed,
would help improve the Department's operating efficiency.

The subcommittee believes these areas of concern must be
addressed to the Legislature's satisfaction before the De-
partment can expect support for the additional revenue it
will be requesting.

Specifically, the subcommittee was not convinced that the
Department has objectively determined its maintenance needs,
nor is it doing all that it possibly can to run its main-
tenance program at the greatest cost benefit level.

In addition, the subcommittee expressed great concern that
the Department search within itself for new and better
methods of performing its maintenance functions. The
subcommittee believes that the adage "it's done this way
because it's always been done this way" is no longer suffi-
cient explanation for maintenance methodology, particularly
in view of an impending financial crisis. The subcommittee
believes greater economies can be realized and that the at-
tainment of these economies are a prerequisite before legis-
lative and public support of new revenue sources for the
Department can be confidently given.

Subcommittee Findings and Recommendations

The subcommittee believes that the Department has made

some honest attempts at improving their efficiency through
the installation of improved systems and the implementation
of new methods, materials, and technologlies. However, the
subcommittee believes the Department should dedicate ltself
further toward more efficient operation of current systems
as well as toward finding more efficient practices and
economic procedures with which i1t can truly say it is mak-
ing the most of the resources available to it ¥or main-
tenance purposes,
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4. Determination: Are There any New Methods or Techniques
Suitable for Application to Future Pro-
grams of Maintenance that would Produce
Greater Benefits?

The new Director of the Nevada Department of Transportation
took office on July 1, 1980, 10 days before he appeared at
the A.C.R. 30 subcommittee's final work session. At that
meeting, the subcommittee participated in a "give and take"
discussion session, with the Director expressing his hopes
and aims for the Department while the subcommittee listed
its concerns in specific program areas. The subcommittee
believes that the new Director is honestly attempting to
address the many problems facing the Department, tantamount
among them the failing status of the Highway Fund, and
subsequently believes the new Director needs time to deal
with the problems he perceives as well as those presented by
the subcommittee. Subsequently, the subcommittee recommends
that the Director investigate the areas of discussion
outlined below and be prepared to give a progress report to
the Assembly and Senate Transportation Committees of the
1981 Legislature. The subcommittee believes this additional
time will allow for more useful input and information, and
also provide for some degree of continuity in legislative
oversight of the transportation program.

Maintenance Management System (MMS)

As discussed under Determination 2 of this section, the
subcommittee believes that the Maintenance Management System
offers the Department many opportunities to fully analyze
its maintenance programs in dollars and cents terms. 1In
addition, the system provides comparison reports which can
indicate significant divergence in program costs between the
six maintenance districts, the statewide average and the
performance standards.

However, the insights of the FHWA review team as well as the
subcommittee's own observations would indicate this complex
system, which has served as a model for Maintenance Manage-
ment System development in other states, is not being fully
utilized within the Department.

In particular, the subcommittee believes the system could be
used to show the effects of deferred maintenance and bud-
getary shortfalls to decisionmakers. That is to say that
decisionmakers should be presented a maintenance budget
showing the total maintenance work that needs to be done,
the dollars allocated for maintenance work (and the reasons
for that decision) and the projected shortfall.
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In keeping with this use of MMS, the total maintenance work
should be estimated based upon needs and not upon available
equipment and personnel. That is, the districts' tendency
toward reverting to labor intensive work, as identified by
the FHWA Maintenance Review Team, should be halted.

In addition, the subcommittee believes the Department could
use the MMS in making level of service decisions, These de-
cisions could be particularly useful in times of inadequate
revenue levels. Such level of service decision applications
could be used to help the Legislature make appropriate
decisions about the direction c¢f the state’s highway program.

The subcommittee also believes that top managsment should
use the information currently being produced by the system
as to cost beneficial methodologies, new cost cutting tech-
niques, etc., to equalize the unit cost disparities between
districts. The subcommittee urges the Department to develop
a formal procedure that is used to discuss district differ-
ences in costs and attempt to f£ind the reasons for them,

Subcommittee Recommendations

The subcommittee believes the Department has developed a
very fine data system in the Maintenance Management System,
but that for various reasons the system’s full potential

1s not being realized. The subcomm:ittee suggests the De-
partment more fully use the MMS, particularly as 1t relates
to level of service consequences, the differences between
shortfalls and deferred maintenance and actual needs and
elimination of district "labor intensive”™ projects in favor
of achievement of the planned and needed maintenance pro-

gram.

Maintenance Priorities

The subcommittee was concerned about the relative priority
of the maintenance program with the Department's overall
project programming. However, +the nature of the Department's
participation in the federal aid reimbursible program (95%
federal and 5% state dollars} and the need to complete the
state's road system, particularly in urban areas, makes any
other priority array somewhat difficult. The acquisition of
"nickel dollars" as available in the federal construction
program is difficult to displace as the number one depart-
mental priority despite the growing importance of an accept-
able level of state maintenance work because state work must
be funded entirely with state doliars. The subcommittee
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believes the fallacy of the continued addition of new miles
to the state system for which there are fewer and fewer
dollars with which to adequately maintain them will have to
be addressed by both the executive and legislative branches
of government in the future.

For the immediate future, the subcommittee was greatly con-
cerned about the maintenance project prioritization process.
Department officials admitted maintenance projects were
taken on a "worst case first" basis and the Department's own
procedures indicated that top management made the final
choices., The subcommittee believes a more scientific pro-
cess is necessary in making the decisions as to what project
gets funded and what maintenance strategy is applied.

The subcommittee reviewed in depth the Priority Programming
for Highway Development Law transmitted from the State of
Washington. According to the statute, this law originated
when the Washington Legislature found that anticipated
revenues available for state highways for the foreseeable
future would fall substantially short of the amount required
to satisfy all the state highway needs, a situation similar
to that being faced by Nevada. ,The law has as its basis the
rational selection of projects according to factual needs,
systematic scheduling to carry out defined objectives within
limits of money and manpower and fixed in advance with
reasonable flexibility to meet changed conditions.

It provides for the definition of functional classes, re-
quires a 6-year program and financial plan, defines the
categories of improvements and states the allocation of
available highway funds shall be in order of the categories.
The major funding categories, in priority order, are im-
provements necessary to sustain the structural safety and
operational integrity of the existing state highway system
(excluding interstate improvements); improvements for the
continued development of the interstate system to be funded
with federal aid; and development of major transportation
improvements (including designated but unconstructed high-
ways) which are vital to the statewide transportation net-
work.

The individual projects are prioritized based upon the
following: every mile of highway is inventoried as to
condition, accidents, geometrics, etc.; deficiencies on the
system are identified and listed by district, by functional
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class, by sign route and by priority group; deficiencies are
compared against acceptable limits (parameters) taking into
account such variables as traffic volume, access control,
lane configurations, etc.; for every deficiency a corrective
action must be programmed or an explanation given as to why
corrective action is not possible. These projects are then
fit into the funding category groupings.

This process results in a priority array of priority groups
that are required to be scheduled in the assigned order with
some allowance for unusual situations.

The subcommittee noted the capacity for formalized project
development the priority programming law afforded the Washing-
ton Legislature. However, the subcommittee, in deference to
the new Director, decided that a statutory change to effect
project prioritization was not, at this time, necessary.
Rather, the subcommittee focused its attention on other

project prioritization systems that could be instituted in-
house.

The subcommittee's review included other project selection
and information systems, such as, highway investment analysis
packages, value engineering methodology, adequacy rating
systems, photologging, and pavement management systems.

The subcommittee was primarily interested in the properties
of a Pavement Management System (PMS) as it relates to main-

tenance project and application decisions. These properties
include:

(1) Ability to predict performance,

(2) Ability to compute costs for various maintenance
strategies,

(3) Ability to respond to uncertainties associated with
actual performance as compared to predicted perfor-
mance, and

(4) Ability to make internal changes (system update).

The regional FHWA provided a slide presentation to the sub-
committee at its February 14, 1980, meeting which detailed
the possibilities of a pavement management system. An
extensive Transportation Research Board study was later
transmitted to the subcommittee which detailed the develop-
ment of a pavement management system. The subcommittee
believes the Department needs a system that can assist
decisionmakers in finding optimum strategies for providing
and maintaining pavements in a serviceable condition over a
given period of time. The development report stated the
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function of a PMS is to improve the efficiency of decision
making, expand its scope, provide feedback on the conse-
quences of decisions, facilitate the coordination of acti-
vities within the agency and insure consistency of decisions
made at different management levels within the same organi-
zation.

The subcommittee believes the development of such a system
would greatly enhance the Department's knowledge of its
maintenance workload, would provide a more complete cost
benefit picture to aid in maintenance strategy selection and
subsequently be of invaluable assistance in developing a
more efficient highway maintenance program. Development of
the system need not be an "all or nothing" proposition but,
it is believed, can be developed through time to aid in
overall program management and project selection. The
subcommittee was particularly impressed with the development
of such a system because much of the roadway inventory
needed to establish a data base for a PMS is already in
place and being used in the existing Maintenance Management
System, thereby reducing the costs of installation.

Subcommittee Recommendations

The subcommittee believes development of a Pavement Management
System would benefit the Nevada Department of Transportation
in the area of data collection, speclal study evaluation,
optimum and alternative maintenance strate selection, and
therefore, recommends the implementation o%xghch a system

in Nevada. In addition, the subcommittee believes such a
system could include a maintenance project prioritization
procedure, perhaps borrowing from the priority programming
approach in Washington. It is important to note that the
subcommittee perceives that development of such a system need
not be a one-time all inclusive initiation effort, but that
phases of development over time may represent the best way

to proceed with this endeavor.

Personnel Productivity and Wage Comparison

Employee productivity has become, in the last few years, a
catchall for numerous management needs and studies. However,
testimony received by the subcommittee indicated legitimate
concerns at the state and federal level about the optimum
maintenance crew size as well as productivity of maintenance
employees. The subcommittee became greatly concerned about
this productivity as it related to MMS performance standards
and work accomplishment units.
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In addition, the subcommittee's informal review of main-
tenance employee wages with other governmental jurisdictions
as well as with the private sector raised numerous ques-
tions, particularly as the wage scales relate to private
industry in Nevada. The subcommittee believes this factor
could present real problems to the Department in securing
adequate employees should development of the Mobile Missile
(MX) become a reality in this state.

Subcommittee Recommendations

The subcommittee suggests the Department conduct a produc-
tivity study of the maintenance function (either internal
or external) to answer the many guestions that arose during
the course of this study. If the Department chooses out-
side consultants, the subcommittee suggests one possible
avenue might be to approach the Qgpartment of Administration
to determine whether any General Fund monies appropriated
for this purpose to the Executive Branch are available.

The subcommittee suggests the review inciude a determina-
tion of the competitiveness of NDOT salaries when compared
with private i1ndustry and other governmental units' salary
scales.

Equipment Utilization

The total value of the Department's maintenance equipment
inventory in Fiscal Year 1978-79, based upon original pur-
chase price, was $16,951,276. Testimony received during the
course of the subcommittee’s hearings indicated an annual
book value of equipment inventory at $2-2.5 million with a
l0-year replacement cycle. The investment in maintenance
equipment alone, therefore, is sizable. The members of the
Legislature took heed of this fact and the need to keep
maintenance equipment current in approving the $5 million
General Fund appropriation for replacement maintenance
equipment during the 1979 Legislature.

The subcommittee, therefore, was particularly alarmed at

its discoveries of low equipment use rates and the potential
for greatly increased use that "use standards" encourage.
The subcommittee found that the Department's equipment
management practices did not encourage greater use of main-
tenance equipment.

In particular, the equipment division said it had no author-

ity over districts when it perceived equipment was not being
used to its potential. The subcommittee discovered that the
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equipment rental rates currently in use were not charged
until equipment was actually used, despite the fact it was
physically located in the district yards for the entire
year. The subcommittee learned that a new rental system was
under consideration which would have a standard monthly
charge for equipment and a declining usage charge which de-
creased proportionately as the equipment was usSed. The sub-
committee believes installation of this dual rental system
would serve as a good incentive toward increasing equipment
use, The subcommittee also suggests that "use standards"

be implemented to encourage higher equipment usage. The
subcommittee suggests implementation of a standard setting
mechanism similar to that demonstrated by the Virginia
method with the assignment to a central division (either
maintenance or equipment) of the usage monitoring function.

In addition, the subcommittee believes that the Department
should look closely at the advantages offered through the
leasing of heavy equipment, particularly with the utiliza-
tion rates experienced by the maintenance districts in
Fiscal Year 1978-79. Although the subcommittee received
varying opinions as to the viability of this proposal from
Department and district personnel and private eguipment
firms, the low use percentages of certain equipment classes
cannot and should not be ignored. If equipment can be
rented rather than purchased and the annual usage is far
below the total time available, the subcommittee suggests
serious consideration be given to the rental option and

the resultant savings in purchase, maintenance and disposal
costs.

Subcommittee Recommendations

The subcommittee believes that the NDOT must make better use
of its maintenance equipment. The subcommittee suggests
implementation of use standards as one method to ilncrease
use. In addition, until usage rates near the 60% level,

the subcommittee strongly urges the Department to consider
lease or rental agreements with contractors and heavy equip-
ment firms. This would necessitate greater care in work
scheduling, however, the cost savings could well justify
such actions.

In addition, the subcommittee believes the standard equip-
ment rental procedure currently in use does not encourage
higher district utilization percentages of equipment. The
subcommittee believes that a dual rental system that charges
a monthly rate for equipment plus a declining charge for
usage will encourage more efficient utilization procequres.




At the subcommittee's final work session, the new Director
told of plans to implement an equipment management system

to more efficiently operate the Department's equipment fleet.
It appears to the subcommlttee that thls system would en-
compass many of the recommendations and suggestions included
above, therefore, implementation of an equipment management
system is seen as a positive step toward rectifying many of
the existing inefficiencies.

Research and Development

In Fiscal Year 1979, the Nevada Department of Transportation
budgeted $62,000 for research and development. In Fiscal
Year 1980, $104,400 was budgeted. In both years this amount
represented considerably less than 1% of the total depart-
mental expenses and budget in each year.

Although the Department explained that its research and
development function is supplied through "technology trans-
fers" with other jurisdictions, it was obvious to the sub-
committee that a more aggressive approach to seeking out and
using new information obtained through the "technology
transfers"” is needed by the Department.

The subcommittee's entire procedure during the course of its
hearings was directed toward encouraging discussion of new
and innovative ideas for use in meeting maintenance objec-
tives. It is hoped the subcommittee was able to bring to
light some positive suggestions for use by the Department.

Subcommittee Recommendations

The subcommittee believes that research and development serves
a very important function in the development of new and inno-
vative technologies for use in the ever changing world of
highway maintenance. Although the subcommittee 1s not vet
convinced reallocation of the few funds available to the main-
tenance function to the research and development program 1is
Justified, the subcommittee hopes the Department will continue
to search out new cost beneficial technigques to improve the
maintenance product and save the taxpayers' money.

5. Determination: Will the Department Require any Addi-
tional Sources of Revenue to Support
Future Programs of Maintenanceg?
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The impending crisis of the Highway Fund has been foretold
since 1977 when $1~2 million balances at the end of the
biennium were projected by NDOT financial personnel. Not
until the interim between the 1979 and 1981 Legislative
Sessions did the reality of the Transportation Department's
financial crisis hit home. It was during this interim the
Department was forced to borrow working capital from the
Interim Finance Contingency Fund with which to meet its
operating expenses.

Heretofore, the gloomy predictions by Department personnel
did not come to pass, largely due to healthy motor vehicle
fuel receipts. In Fiscal Year 1979-80, however, the Depart-
ment predicted an 8% growth in that revenue based upon
historic patterns. In addition, the Department predicted an
8% growth in motor vehicle user fees. Together these two
revenue sources comprise over 80% of the Departmental non-
federal aid revenue receipts.

Skyrocketing prices in gasoline as well as increases in the
. costs of new and used cars, however, kept sales of both low;
subsequently, receipts into the Highway Fund were down from
that anticipated. 1In fact, early in Fiscal Year 1980 when
revenue receipts fell drastically, the Department estimated
as much as an 8% decline over 1979 receipts. The Department
had no "cushion" on which to float until revenues again
picked up, therefore, the request was made to the Interim
Finance Committee at their September 10, 1979 meeting to
borrow $3 million to handle a "short term cash flow problem
in the Department." The inability of the Department to meet
its cash flow needs dramatized an already dramatic situation
and brought the message home that the Highway Fund was in
trouble.

While the A.C.R. 30 subcommittee was already reviewing the
internal operating procedures and systems, the cash flow
problems experienced by the Department in the fall of 1979
made the subcommittee's assignment to determine the need for
additional sources of revenue even more important.

During the subcommittee's review of the decline in revenue
receipts, the Department presented the problems it perceived
in the current revenue structure, The Department discussed
the effects of higher fuel prices and more fuel efficient
vehicles upon declining fuel tax receipts. Department
representatives pointed out that as usage of motor fuel
declines, the static nature of the per gallon taxing system
does not afford sufficient revenues to keep pace with in-
creasing program costs brought about largely by inflation.
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In addition, Department representatives noted that the
increasing operating appropriations of those agencies funded
by allocations from the Highway Fund, particularly the
Department of Motor Vehicles, constituted a further drain
upon the resources available to the Department.

The subcommittee asked Department officials for their recom-
mendations as to new or revised sources of revenue that they
needed to provide adequate maintenance services to the
motoring public, The Department explained that, currently,
for each penny of tax assessed, the Department collects
roughly $5 million dollars. They said, however, that this
tax system did not increase with the increased cost of fuel
and actually declined as gallon consumption declined.
Department officials explained the need for a revenue source
that was inflation responsive unlike the gallonage tax. In
addition, Departmental representatives said that Nevada's
motor vehicle user fees were currently the lowest in the
nation and said they felt that some increases in these fees
were justifiable since they had not been increased since the
1940's.

At the May 9, 1980, meeting, Department officials indicated
that they intended to present the Transportation Board of
Directors a proposal to raise an additional $20 million per
year with a combination of revenue source changes. In
answer to subcommittee gquestions, the Department responded
that they preferred that these additional funds not be
specified for application to any particular program, but
that with the additional revenue, the Department could again
participate in a modest program of state funded resurfacing
projects and keep up with inflationary increases. The
Department pointed out, however, that their revenue proposal
would do nothing to decrease the existing $41 million backlog
and that to do that, an additional $10 million per year
would have to be raised.

The subcommittee reviewed a number of possible avenues
through which new revenue sources could be tapped or old
sources augmented. These possibilities included an increase
in the motor vehicle and special fuel tax per gallon, the
change of the motor vehicle fuel tax to a sales or variable
tax approach, the transfer of the Department of Motor Ve-
hicles operating support from the Highway Fund to the General
Fund, the allocation of sales taxes received on the sale of
highway related items (new and used cars, motorcycles,
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garage accessory parts) to the Highway Fund rather than the
General Fund, the increase of motor vehicle user fees (i.e.
registration or motor carrier fees), or a General Fund
appropriation to the Department of Transportation.

In addition, during the course of the hearings, the sub-
committee aggressively pursued discussions with federal
representatives about the possibility of increased federal
participation in maintenance activities. Representatives of
the FHWA pointed to the existing 3-R program (Resurfacing,
Restoration and Rehabilitation) as the only existing federal
maintenance effort. They suggested further contact with the
Nevada congressional delegation as the avenue through which
federal maintenance dollars could be increased. (Federal
Department of Transportation officials indicate the 3-R pro-
gram may be expanded in the near future to include a 4-R
approach--adding reconstruction toc the eligible list of
federal participation funds.) There appears, however, to be
no major shift in the federal approach to aid in system com-
pletion with the state's obligation of providing continued
maintenance of that system.

The subcommittee's review also led them to investigate what
other states are doing to improve the status of their High-
way Funds. Since over 80% of the Department's nonfederal
participation aid comes from motor vehicle fuel and motor
vehicle user fees, the subcommittee reviewed other state

. approaches in these areas. Of particular assistance was a
chart on motor vehicle fuel tax approaches as prepared by
the National Conference of State Legislatures shown as
Appendix L. While the subcommittee gathered comparative
data on user fees from the 11 western states (as supplied by
the Department of Motor Vehicles), it appeared these fees
are largely a function of user cost assignments made individ-
ually in each state and subsequently are not strictly com-
parable. Each state has to make its own cost allocation
decisions and, therefore, these comparisons are not included
for review.

During the subcommittee's review of not only the revenue
needs but the highway maintenance effort, the subcommittee
believed the Department of Transportation should input
suggestions and make recommendations as to how some of the
problems they faced could best be handled. 1In the case of
revenue needs, the Department did make a presentation to the
Transportation Board of Directors at the Directors' May 13,
1980 meeting (a copy of the letter from the NDOT Assistant
Director of Administration to Governor Robert List is
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attached as Appendix M). At the meeting, however, the Board
failed to approve any specific recommendation for increasing
the Department's revenue sources. Instead, they authorized
the Department to "proceed in developing reasons why it is
necessary for this increase based on the last five years of
revenues as well as anticipated costs.® In addition, they
authorized the Department to continue to obtain-dinput from
all users to develop alternate approaches to securing needed
revenue.

The subcommittee, at its final work session, had hoped to be
able to review the Department of Transportation proposal for
revenue changes and react to it. The Transportation Board
of Directors' failure to endorse a funding proposal pre-
cluded the subcommittee from partaking in this important
activity. It is hoped that a formal proposal will be forth-
coming from the Department’s Directors for inclusion in the
Governor's recommended biennial spending plan for 1981-1983
and that the 1981 Session will have the opportunity to
review the Governor'’s recommendations in this all important
area.

The subcommittee is convinced some aid to the Highway Fund
is needed to keep abreast of program needs. The extent of
this aid is certainly a matter for intensive review by the
Senate and Assembly Taxation and Transportation Committees
of the 13981 Legislature.

Subcommittee Findings and Recommendations

The subcommittee believes that the Highway Fund does need
either an increase in existing sources or addition of new
sources of revenue with which future programs of maintenance
can be funded. Although the subcommittee reviewed numerous
possibilities, the subcommittee believes such decisions are
more properly the charge of the standing Transportation and
Taxation Committees of the Legislature. However, the sub-
committee also belleves that these committees should review
specific funding proposals made by both the Transportation
Board of Directors and the Governor as to how best the
problem should be handled. In addition, the subcommittee
recommends this review include a determination of whether
or not these funds should be earmarked for specific pur-
poses or whether the discretion should remaln solely with
the Board of Directors.
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Inventory 11/16/79

Highway Miles

Interchange Miles

Urban Miles

Rural Miles

P.C. Concrete Directional Miles
Bituminous Lane Miles

P.C, Concrete Lane Miles
Gravel Lane Miles

Lane Miles

1 ft. Bituminous Miles

Mowad Shoulder Miles
Chemical Spray Shoulder Miles
Grading Shoulder Miles

Urban Multi-Lane Miles

Rural Multi-Lane Miles

Urban Non Multi~Lane Miles
Rural Non Multi-Lane Miles
Paved Ditches Linear Feet
Unpaved Ditches Linear Feet
Fence Linear Feet

Painted Guardrail Linear Feet
Unpainted Guardrail Linear Feet
Concrete Guardrail Linear Feet
Culverts

Drop Inlets

Rest Stops

Roadside Parks

Bridges

Signs

Sodded Landscape Acres
Unsodded Landscape Acres
Plantmix Dikes Linear Feet
Tunnels

Dist, I Dist. II Dist. IIT Dist., IV Dist, V Dist, VI  Statewide*
951 1,039 762 889 1,002 721 5,364

31 22 90 0 0 15 158

80 47 8 0 0 0 135

869 981 747 880 989 691 5,157

35 24 45 0 0 0 104
2,738 2,684 2,050 1,732 1,973 1,998 13,176
130 84 156 0 0 0 369

90 16 33 31 15 6l 247
2,958 2,784 2,240 1,764 1,988 2,059 13,792
27,983 28,525 19,706 19,670 22,186 19,998 138,069
780 139 367 901 0 1,478 3,666

50 1,262 1,345 212 414 263 3,546

722 1,566 957 41 1,799 65 5,150

77 39 3 0 0 .0 119

181 155 129 2 5 150 623

2 9 6 0 0 0 17

687 826 618 878 984 541 4,534
172,492 344,271 319,308 60,145 87,174 118,694 1,102,084
7,080,528 2,545,159 6,072,351 7,224,865 13,083,49 4,853,028 40,859,427
2,990,381 4,450,934 3,566,851 1,590,600 1,869,278 1,912,469 16,380,514
451,123 431,218 130,416 103,963 81,523 35,270 1,233,514
73,392 151,853 224,453 14,045 24,974 52,906 541,622
69,010 60,456 8,765 0 0 12,355 150,586
4,881 5,157 4,022 3,979 3,970 3,235 25,244
1,264 1,962 2,073 2,217 109 285 7,910

3 3 8 14 6 | 5 39

3 13 0 1l 1l 3 21

278 169 l4e 10 5 70 678
5,225 6,034 2,189 2,731 2,471 2,443 21,093

6 6 0 0 0 0 12

183 20 0 0 0 0 203
548,856 542,520 358,512 64,522 87,648 154,862 1,756,920
0 0 0 0 0 0 ¢

* Totals may not add due to rounding
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NEVADA DEPARTMENT OF TRANSPORTATION

3.6.0_  Work Programs

PROGRAM
NUMBER

100. 00

101.00

111.00

112.00

131.00

ACTIVITY
NUMBER

LIST OF ACTIVITIES

MATNTENANCE

PLANNING & SCHEDULING PROGRAM

100.

101.
101.
101.
101.
101.
101.
101.

101.
101.

1.
111,
111,
111.
11.

m

112.
112.

131.
131.
131.
131.
131.
131.
131.

01

01
02
03
04
05

.06

Planning & Scheduling

FLEXIBLE PAVEMENT PROGRAM

Base and Surface Repair

Surface Patching- Premix (Hand)
Surface Patching-Premix {(Machine)
Surface Patching-Spet Seal

Seal Coat-Sand

Seal Coat-Flush

Crack Filling

Heater Planing
Seal Coat-Chips

RIGID PAVEMENT PROGRAM (P.C.C.)
Temporary Patching of P.C.C. Pavements
Permanent Patching of P.C.C. Pavements
Paved Shoulder Repair (Premix)

Paved Shoulder Seal-Sand

Joint Sealing

Expansion Joint Repair

ACCOMPLISHMENT

UNIT

Man

Sq

Sq.
Sq.

Cu.
Cu.
Cu.
Sq

Lbs.

Hours

. Yds.

Yds.

. Yds.
. Yds.
. 'Yds.

Yds.

Lbs. Filler
"Material

Yds.
Yds. .

Yds.
Yds.

Yds.

Yds.
Filler

Material

Lin.

REPAIRING MISC. CONCRETE APPURTENANCE PROGRAM

Repairing Miscellaneous Concrete
Appurtenances
Maintain Tunnels

ROADSIDE MAINTENANCE PROGRAM

Cleaning Culverts

Cleaning Culvert Openings & Drop Inlets

Dressing and Shaping Ditches

Cleaning Ditches

Culvert Repair and Replacement

Fi11 Slope Repair

Unpaved Shoulder Slope Maintenance
(Blading) :

76,

Cu.
Man

Ft.

Ft.
Hours

Each
Each

Lin.

Cu.

Lin.

Cu.

Ft.
Yds.
Ft.
Yds.

Shoulder Miles
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PROGRAM
NUMBER

133.00

134.00

135.00

141.00

ACTIVITY
NUMBER

131.
131.
131.

133.
133.
133.

133.
134.
134.
134,

134.

135.
135.
135.

135.

141.
141.
141,
141.
141.

141.
141.

141.
141.

NEVADA DEPARTMENT OF TRANSPORTATION

08

09
10

01
02
03

04
01

02
03

LIST OF ACTIVITIES

Vegetation Control (Mowing, Flailing,
Burnings, Etc.) -—-
Vegetation Control (Chemical Weed Spray)

Vegetation Control (Hand)

ROADSIDE CLEANUP PROGRAM

Remove Debris, Litter, Trash

Empty Litter Barrels

Sweeping: Traveled Way, Shoulders &
Gutters

Remove Roadway Debris

MAINTENANCE OF ROADSIDE FACILITIES PROGRAM

Maintenance of Rest Stops

Maintenance of Readside Parks

Maintenance of Landscape Areas, with
Turf

Maintenance of Landscaped Areas without
Turf

MAINTENANCE OF ROADSIDE APPURTENANCES
PROGRAM

Repair of Right-of-Way Fences and Gates

Cattle Guards and Wings

Removal of Encroachments (Advertising
Signs, etc.)

Inspection of Right of Way Fences and
Gates :

TRAFFIC SERVICE PROGRAM

Repair and Replacement of Traffic Signs
Guardrail-Repair and Replacement
Guardrail-Painting

Guardrail-Cleaning

Pavement Striping-Dashed and Solid

Raised Pavement Markers
Pilot Lining

Pavement Markings and Painted Cattle
Guards

Roadway Lighting Operations: Highway
Lighting, Bridge and Approach
Lighting

77.

ACCOMPLISHMENT
UNIT

Shoulder Miles
Shoulder Miles
Man Hours

Shouider Miles
Each

Sweeping Miles
Traveled Miles

Man Hours
Man Hours

Man Hours

Man Hours

Lin. Ft.
Each

Each

Fence Miles

Sq. Ft.
Lin. Ft.
Lin. Ft.
Lin. Ft.
Striping
Miles
Each _
Pilot Line
Miles

Sq. Ft.

Man Hours
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PROGRAM
NUMBER

151.00

161.00

254.00

256.00

261.00

270.00

NEVADA DEPARTMENT OF TRANSPORTATION
LIST OF ACTIVITIES

ACTIVITY

NUMBER

141.10 Patrolling for Protection of Public
Traffic

141. 11 Maintenance of Guideposts, R/W Markers,
and Milepost Markers
141.12 Miscellaneous Sign Maintenance

SNOW AND ICE CONTROL PROGRAM
151.07 Snow Removal, Plowing, Blading, Appli-
cation of Abrasives, Chemicals
151.02 Plowing with Rotary Snowpliow
151.03 Patrolling for Snow and Ice Contrel
151.04 Installation or Removal of Snow Markers

STRUCTURE MAINTENANCE PROGRAM
161.01 Maintenance and Repair of Structures
161.02 Inspection of Structures (Bridges and
Culverts)

BETTERMENTS

i A & B GRADING PROGRAM
254.01 Roadway Grade Improvement
254,02 Channel Excavation and Drainage Grading
254.03 Instali Drainage Structures

: A & B SURFACE TREATMENT PROGRAM
256.01 No Activity Assigned
256.02 Bituminous Surface Treatment

A & B TRAFFIC SERVICE PROGRAM
261.01 Erection of Route, Safety and Direction
Signs
261.02 No Activity Assigned
261.03 Construct Cattle Guards
261.04 Construct Guardrail

STOCKPILE
" MATERIALS PRODUCTION PROGRAM

270.01 Aggregate Production
270.02 Premix Production

78.

ACCOMPLISHMENT
UNIT

Traveled
Miles

Each
Each

Man Hours
Man Hours
Man Hours
Each

Man Hours

Each

Cu. Yds.
Cu. Yds.
Lin. ft.

Cu. Yds.

Sq. Ft.

Each
Lin. Ft.

Cu. Yds.
Cu. Yds.
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NEVADA DEPARTMENT OF TRANSPORTATION
LIST OF ACTIVITIES

PROGRAM ACTIVITY ACCOMPLISHMENT

NUMBER NUMBER UNIT
270.03 Mixing Salt and Sand Cu. Yds.
270.04 Hauling Materials Cu. Yds.
270.05 Chip Production Cu. Yds.
270.06 Sign and Sigr Post Production o Man Hours

280.00 MATERIALS PURCHASE PROGRAM
280.01 Purchase Aggregate Cu. Yds.
280.02 Purchase Premix Cu. Yds.
280.03 Purchase Plantmix : Cu. Yds.
280.05 Purchase Chips Cu. Yds.

79.
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STATE OF NEVADA
DEPARTMENT OF TRANSPORTATION
MAINTENANCE MANAGEMENT SYSTEM

Presented to
The Interim Subcommittee to Study Maintenance
Carson City, Nevada

January 9, 1980

Presented by

Nevada Department of Transportation
Maintenance Division
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Nevada's Maiatonance Management Systom

Much has been written and spoken about Highway Maintenance Management
Syvstems and many States, Countics and Cities are now using formalized
systems of various type andé complexities. Ig order to be successful,
a manacement system must be responsive to the raguirement of the field
orcarization as well as the aérinistrative ofiice. It must be simple
anc efficient and it neceds to be understood and used as a reliable
tool at each management level.

Nevada's Maintenance Management System 1s, a tool which assists supsr-
visors and administrators to manage hichway maintenance activities in
& business like manner, by providing pertinént information for decisien
making.

For a system to responé to the reguirements of the field orcanizetion,
the field personnel must have the opportunity to participate in the
formulation, implementation and refinement of the systeﬁ. A method we
havé used efZect:ively, is to personally involve each foreman, super-
visor and superintendent in field reviews. In these reviews we can
discuss the system .n general, invite additional sucgestions, review
management reports ané discuss benefits the department has realized
from the system that the foereman would not otherwirse be aware of. This
personal contact reguires a sizeable commitment in sime and money but
has paid dividends far in excess of the expenditure.

Components of the Nevada system includes performance standards, inven-
tery, budgeting and scheduling work, reporting procecdures and output

reports for providina management information.
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Purlormance Standartds

Pueriormance standarids have boun estoblished for 75 activitics being

performed on Nevads's highways as part of routine maintenance, better-
ment or stockpiling programs. While additional standards‘;;y be
reguired from time to time (and some currcnt areas may.be dropped),
the system seems to work best when the numbgr of activities is limited
to the current range of 70-80. While some systems have included
several hundred activity standards, the burden on field reporting
anc the resulting complexity of output reports have proven costly and
unsatisiactory.
At the foreman's level, the labor ané eguipment reguirements per unit
of aczivity, as provided by the Performance Standarés, can be used
directly in schefuling a known or estimated amount of work. A magnetl
sciedule board provades the foreman with a simple, structured ;chedul-
ing system that reguires very little written input. With the bozard
posted each week in the foreman's headyuarters building, crew members
are, informec of their assignments for the week and ¢f the eguipment
assigned to the project. This permits the orderly, prompt assembly of
crews each day an€ minimizes lost time in che morning awaiting assign~
ments by the fcreman.
Performance Standarc Data includes the followang:

* a code numnoer for the activity

* a descraptaon ¢f the activaity

* a2 unit of measure to> be used 1n reporting work accomplished

¥ crew regulisenents

T eguipment reguircements by numker and classification

* mater:

1 requisements by quantity and classification

X

* preductavity rates expressed a3 un:ts ¢f work accomplished

per unit of labor expended
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Performance Standard Tata, con't.
+ ¢ a3 guality guide describing conditions requiring the mainten-
ance activity and the level of correction to be achieved
* a freguency or wérkload rate describing t¢the amount of this
activity to be budgeted per yvear
* a brief description of the method and procedure envisioned
for this activity
* instructions for reporting this activity
The Performance Stancdard is a key tool in the MMS. Data contained in
the standard :s used to prepare the computes-produced Preliminary Dis-

triet Maintenance Budget.
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Inventory
- The next important data file mstabklished for the MYS, 1s the inventory
of highway svstems being maintained. The invontory consists of a

record of the quantities ¢f maintainable elements of cach highway by
route and location. Elements are measurcd and recsrded in units usc-
ful for program planning, budgeting and scheduling. Zxamples are:

lane miles of bituminous pavemecnt surface, linear feet of roadside
drainage ditches, and linear feet of guardrail. In addition to the
physical guantities, significant éata about climate, terrain, contig~
uous land use (i.e., urban, rural), traffic volumes anc other character-
istics that could have an effect on mazintznance requiremernts are included

in the "inventory by route and location.
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Buducting

A major feature of the MMS is the performance budget, which allocates
funds for the performance of a specific maintenance proygram defincd by
activity, location, and units of work to be accomplished. "This ciffers
significantly from budgets, based upon historical trends, which simply
assign dollars to various tvpes of maintenance work.

The performance budgct is derived from workload modeis and the systam
inventory to produce a2 preliminary priontout of activities, guantitaes,
costs and manhour recuiremente by District., The preliminaryv budget
printouts are reviewed at the Distrxct level and acdiusted to reflect
field conditicns not predictaple in the models. The District staff
works o£ly with the manhour values in the sudget, adiusting totals an
distributing them by months before submitting them to the ceniral ofiice
for elegtronic computation of fin2l budcet values. The use of activ-
1t2es ani manhours at the Distrizt level permits the District to +hink
of budget:ing in terms of crews and programs racther than dollars. It
2lso permits the District to recognize program limitaticns and schedul-
ing reguirements imposed by staffing levels and avzilatle manhours.
Conversion of adjusted manhours to adjusted urits of work and adjusted
éollars is accomplitheé in the compurer witihouT recuiring Sostly compa-

tations at cthe District level.
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Preliminary Computed Budget Provides District with
Printout of Man-hocurs, Workload (Units of Work) and
Costs by Maintenance Activity
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The budgct information is also used to establish
.each- subdivision of work force.
budget’ is generated of each foreman's division.

are compared to the man hours available by using

Report.

The preliminary

staffing levels for
computed maintenance
The man hours budgeted

the Work-Load Analysis

p
DISTRICT 1Bl -
NORK - LOAD ANALYVSIS
DIVISION CRbW | AYAILARE) | SMDGLTED VY OF TiNE
Ko, CREW RIZU § AN NOUK® § AN HOURS | TUNCETED
322 Contact 2 P XTS 1.083 2
324 tnigrant $ 9,368 7,83) 83.6%
! 313 Jadependence 1 3,736 3,081 £1.9
323 North forl '] 7,49 5,096 68.0%
. 32 requap s q,.383 b,637 sb.9
13 Ruby Valley . 2 3. 144 $,032 136,30
332 hells ] 16,857 15,070 77.5%
350 Lilo {¥ornek) 1 13,111 !Q,lﬂi 19.4%
381 Ciko {Gocdalc) ? 13,11 10,0348 26,64
30 Ello (Bilbao) s 9,365 7,300 70.6%
3 ' ’
TUTAL 8 §9,904 71,628 N
* J{ this crew was 3 threc-gan
cres they mould have arailahle
$,619 man hours and 4 § 8 time -
budgrivd of §9.6) T

The crew size is adjusted so approximgteiy 80% of the availakle man

hours is budgeted to routine maintenance.

This leaves 20% of their

time for betterment activities and work not covered by MMS.
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Manacement Infcr@ﬂ;ion Svstem

.An item around which much of the information system revolves is the
basic field cdata input report. Called the "Activity Report”, the docu-
ment ;rovides information about activitics performed, location_af work
sites, labor, eguipment and materials used, and ynits of work accomp-
lished. TFrom this input data flow the computations, summations and
evaluations that comprise a major part of the system. )

A basic design decision reguired in the development of the Activity
Report was the manner and degree of detail to be used in reporting work
size locations. The Mile Post Svstem in Nevada provided an excellent
basis on which to make this decision. It's flexibility and precision
permits adtual work site location jidentification on the Activity Re-
port, whether it be a spot location (at Miie Post____ ) or a continuous
location (from MP___ to MP____ ). With such informatior in the.deta
f.le, the MMS is able to produce output reports on work accomplishments
and ceosts incurred for any veriod of time for any route ané milepost
loca:;cn. High or iow productivity and high or low cost locations can

De i1cdentified by exception reports for further study and follow-up
action as warranted.
ancther funcamental desion feature that reguired 2 policy decision on
the Activity Report dealt with the use of a singlez repo}ting system or
paralizi: reporting systems to serve MMS and the pavroll and accounting
needs. For Nevaca, the parallecl reporting system was chosen. This per-
mitted the Activity Report to accept a single line entry for an entire
crew's work on an activity at a given location, thus simplifying the

reporz a2nd keepiny the number of entries to© a minimum. At the same time,

90.
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Manavement Information Svstem, con'i.

the payroll remort was simplified €@ permit a sinule line entry for
all maintenance activity hours for each dayv. The net result was &
set of two brief, simple reports, each serving a specific need. Alter-
native systems developed in other states, employing a single repor:t to
serve multiiple needs have proven te be complex, reguiring & larce hum=~
ber of line entries and constrained in timing and processing by the

inflexibility of payroll requirements.
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Appendix F--page 11



MAISTEAN L MAACRUINT FYSTEN STATE OF NEVADA T, Y
DEPARTMENT QF MiiIwarS

ACTIVITY REPORT -
DI ision Copr E}:ﬂ h wa mliGKLL. il

ll s I Lo mrERIL Gt Parer
w !ug -
PR AR e B U e I H LI
C.22 858 9 -.'_'-u..'_...sa./a_/zp-:'/,v_/.u.a_._.iap' .d' - T Al s &l
ho2elus =x elsensnisdsisl Msia) G Ll A ol o siael
PR EWATL "'1$lza£l_€Lib'5:/aJ' 24 28 1 7 I is2lznrsisz
Lrelius o3l ‘Laz$2¢4435 257071 se_zal 7l /8 i, 21/ @4
LrezEP el EAL H VARV - I 7. K 72t
IQJP.." . 1! l L T l/c/ 03 a 2 1 ) 12 A

ciosius Szl &g in lrrsoet 28l 2l | L ezt ¢rsl zlcol gl al

N - RS | 1 v/l ¢
ngs‘ ] EYEYYY 2 il . R ) A
blofuS 83 SL/sns2 2550 4;40/ 2 sl ! 2z

| i LN N
Vo N M 4
t] i .
O i | . - .
. i ,
| . — b . .
i1 ]

reei) [ TR .

.ry
[TRLYE N T2}

Activity Report
Provides a sinale set of entries
for ¢rew activity at a given location
Field organization is the key to reliable management reports. A well-
infermed foreman who believes in and supports the management system will
do 2 much better job of reporting his crew's accomplishment on the
"Activity Report®. Accurate repcrting of work performed is essential

1f the management reports are to be reliable.
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Onc measure cf MMS effectiveness is its capability to gencrate concise,
.pertinent managcoment reports that are easily understood by the user. A
lengthy, complex report receives very little use and is a discredit to
the system. Management reports are structured for various lzvels of
management as each has specifi¢ areas of authority and responsibility.
As an example, a2 foreman cannot make decisions conzrelling the statewide
maintenance budget or set district policies. He does assign labor, eguip-~
ment and materials for each activity his crew performs, sco he is inter-
ested in his crew's productivity and unit cost as compared to some mean-
ingful yardstick. Ccnversely, the State Highway Engineer should not be
concerned about an ndividual crew's cost or productivity. He is con-
cerned about statewide summaries and district totals. Areas of respon-
sibility and authority dictate the format and information t¢ be provided
each level of management in such reports:
Five that are generated monthly:

* Procuctivity and Unit Cost Report (foreman's report)

*  productivity and Unjit Cost Exception Report (district report}

* Work Accemplishment Repor: (district report)

* Distraict Operations Report (district report

* &tate Operations Report (headcuarters)
gi1x that are provided as year end reports:

* State Productivity Report

* State Unit Cost Report

* District Man-Hour Utilization Report

* State Man-Hour Utilization Report

* summary of Eguipment Hours and Material Quantities by District

* Scmmary of Eguapment dours and Material QOuantities Statewide

23.
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Four

The

that are generated for analysis purposces when requested:
‘Location Analysis Report

Activity Analysis Report

§ystem Route=Activity Summary

Labor, Eguipment and Material Surmary Report

acid test of a system is not in the volume of papsr it produces but

ir the benefits the orocanization experiences as a result of the informa-

tion

bene

ment

R

produced. The Nevada Department of Transportation has realized
fits in the following areas as a result of the maintenance ﬁunag.-
system:

The Control of Service Levels bv:

1. Establishing staffing leveis for crews and districts

2. Comparing budget to expenditure bv activity

The Iéentification of Economic Metheds by:

1. Proper ecguipment utilization

2. Labor util:ization
. 3. Comparison of deparzment to contract costs

The improvement of attitudinal and management technigues because:

l. Foremen are aware of cost

2. Toremen feel more a part of the organization

3. There is improved reportinc bv foremen on othé: documents

4. Improved consideration for established schecdules, and

5. Cost information is provided in a useable form

These examples illustrate the contents of some of our management reports

and

the manner in which the information is utilized.
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To Foreman

. Monthly Distribution
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Productivity and Unit Cost Report

Compares an individual foreman's crew productivity to the district
weighted average productivity and the crew's unit cost to the district
weighted average cost for every activity reported by tﬁé foreman by
month and year to date. The district weighted average is the yardstick
that enables the foreman to evaluate his crew's'éroéuctivity and unit
Very high cost or low productivity on any activity is intended

cost.

to trigger a foreman's curiosity to find the reason. If it is some-
thing he can control he corrects it, if it is beyond his control he

accepts it, but in either case he is aware of the cost and productivity.
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To District Engineer

Monthly Distribution

N STaveg DF wIvwahoe
YA T, YT r T AT R
“ 4 I xtfaanll >»aNsCfeEgal 3 T3V ER Lf 12 N+ N 18
DISTRW Y ~ T 4T1Y TR IOV SenEN T TRERCET T T T * B bl 2N 2 o T3 Sty
v Tm: IR UBEY PUN &Jes2osYY 1
P kil kplohfirag oY T P giepietmpmpg-paitm gl e e T L I s TR T T T T T O T
w2115 AT DOLLaIN POLLIGS A A1) Unpls  peLLets ruLLs~S
_acnvire COVPL  SC=ED  PYFESDRD  eLdCETEC crerL SCrIE  RISERTRD  eeiCLITD
L[] hd ° - L]
__J_Il_t_‘._hl__'_':ll‘-'l\_ﬂ A SC-rRLLING *y 35 3eS ary 3y 39 3,20) 3, Je?
- = JaSsTTT T ane 35443+ B 1Y 22 e
100,0) MASE R SURFACE 2fPa]u (1] 3o 3a2 (3 13
101,02 SueF #2IC0s PrIs]s wann) 33 a 2,568 S.001 12 184 [ EX% 1o ] 25,472
TTTTTITICAY SosST R TIR RSN I - g R 270%8 G 9,517 Pa Fet
101.04 SUF #alle sof,T SEa 1%,360 2.007
103,05 SEsy (4T Saan " %5, 507 bbh, 000 17,928 oh,0bd
EREIPE TR T TR s R BEAN T T IS P At 3 £ 25 'Y 5 autems #§ Tanmuen € oYY aessuamum
101,02 tu:-:;ul‘.u 2,05 21,000 V8,810 f,vee S8,8¢2 Se he 27,349 2).%re
100.04 wEsTE L InG 5,5¢0 1.75% 3L.400 an,pdp 13,341 c ta,reld
T IO SEAC TOITIRIRY H-"'.'!i_f?“TﬂT——ZITiFT""_'?ﬁWG——‘—_J‘
§3,370. 18,800 218,330 21 .ude
111,01 PatCe SoapL 83 sS VEwP
NC0277437 L COC CEFIN FUICH ™
111,03 B3vd S~ wilatgnicKl ¢
155,04 P30 -0 SEaL 2300
TTI AT I INTSFLIN S
191,05 €304~310% JUJT EEmagR
- - 2 L] L]
T NYZIOT SR TT VIS TSR ORY ary K1l T2 128
112,02 =aivtaln TLARELS .
‘ - ° ° 2,009 s100
T Lo CCEF ST T LUVEETS 1] r4d 5} —I18 [4] T ToE23
131,92 CLEdn CuLvel fwFe { uf [T i3 S0 2 1,480 9,09
131,03 N4ESY 2 (e3ks NPICas g 12,5600 1,122 167,578 Ju, 200 4,325 1.95%8
TTTETIIITeS QLIINITSILTICSES TTTTT IS, A TR U1se L ¥4 375 IS oY T3NS Ty
131.65 (UL 52 <Fvef2 Qe act " 11 A14 (3] ] 1,820
13138 FILL St eFezlb 1.9%) 2.8¢0 », 9% S.728 e, 003 13,30¢ 29,141 F1.708
T TR AT USSR R AT AL T T TN 1,397 $& 15 3L £3TIS
131,00 SFLEESVI0N (-1l vi. ) 30 1.374 120 25,43) 19,52
151,29 vESETRTIUN (V164 S0 [ 3] L] 2.298 1.028 137 358 3,783 S92
T AENEGFYATION COUTATL HND e Tal L4 el Li-1 ) 1
20,38 S.743 167,933 [T BT 14
133,01 wp vV F Dehefs (TITE3 2e 1e sh 537 15 723 7.127
IS, B2 A LN T E TR e T T T T T AT ST 337 T 7% LELAS 3,33 -
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Work Accomplishment Report

The work accomplishment report compares the units of work completed to
the units of work scheduled and the dollars expended to.the dollars bud-
geted. These units are shewn for the current month and as a ye;r—to-
date total. The report also summarizes dollars expended and dollars
budgeted by maintenance program. In this example the flexible pavement
program shows $13,370 expended, with $16,400 budgeted for the.current
month and $216,336 expended with $201,623 budgeted year-to-date. This
allows manager to menitor work performed and adjust the maintenance ser-
vice level for individual activigies or groups of activities. It alerts

managers to the impact that each activity has on the district mainten-

ance budget. 96. ’
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To State Highway Engineer

Annual Distribution

e —m =3 T ATE CE_REVAOA ..., .

CEPARTNENT OF HICHY AY S

——————— e A i g ¢ by ek — o S———

THAILRTEMNANCE RAKACENENT SYSTEN

.

e+ e ewe e e .. STATE UNIT COST RCPORT ____ e e e ... MFS  RPY O~
FCR 197} RUK 07729774
ACTIVITY ACCOPPLISAMENT STANDARD _ . DIST,___DIsY, DIST 4= PIST..._ DISTa.. DLISTa
T CESCALPTLION UKITS UNIT COST STATE ONME Tuwd THREE FLUR Fivie $ix
_ 100.C) FLAN L SCD _ AN KR - Be8% | B8 | T2 6.80 . b.0T .. _T.068._ _8.% .. 5.84
131.C1 & £ § &gPa cu Yo 12.67 16.92 14.43 14,43 14.49 3.89 12.8) 26.5)

107.C2 SUR PACH N CU YD . 91.46 9C.G3  59.30  €9.€6  79.47  54.25 119.25  9é.67

e e 101,63 SUR PACK H .. CU YO _ 2449 . 34,17 _14.47 _ 11.93  15.26__14.52.__23.55 ._17.81
101.3+ SLX FACH § $2 YD .09 12 T 1.5 .19 -09 .07 .12 «16
T Thellos zeaL 0T S sQ¥a T 65 .08 .07 .06 .0& .06 .05 .04 :
e eima. 331,86 SEZL COT E__ $2 YD ._..____ .C3 003 o uO%. o a0) o GA_—_a02— C3._ ._203
1€1.67 CRACK FILL Ls .23 .31 .25 .41 -1 23 a3 36
TTTTTTTTTTT 101.68 mEAT PLAN T 53 YD 225 w23 .22 T 26
e 2 101.C9 5\, CCT CHP ___SC YO | __ .11 »C? 208 =11 0T 232
' 111,61 7AT 8240 T €U ¥3 s1.2s .
TUTTTTTT T TTTAL.02 2 L Fo PAT T WU YS T T 33C.56  45G.33 460038 i
e THL.C3 PY SH KA P2 QU YD _ _ ___js.dG___ . _ e . ]
T11.C4 PV SX SL § SQ Y0 . «04
T TN ES aokNT SERL T L8 .83 57 .97 -
e )Y.CH EXP_JNT RP__ LN FT__ 5.35 3.6 AT
112.61 RPR CCN AP v FT 234 2.14 | 2.8 1.27 . T.44d 1.82

(1) ACTIVI_fY 100.01 HAS BEEN PRTURLTED

The State Unit Cost Report

Shows, for each activity, the standard unit cost, the State weighted
average unit cost and the weighted average unit cost achieved by each
district for the report year. The State Unit Cost Report is a most
useful tool for comparing the costs of activities in one district to the

costs in another district and to the State average. ;

97.
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This example illustrates the use of infermation contained in the

Statc Unit Cost Report:

L Stand.
Aczivity Caix State Dist. Dist. Dist. Dise, Disc. Dist.
Descrigrien Ces: Ave. Onhe Tws Three ‘eyr Five Six
101.02 sur Pack ¥ 99,12 104,39 45.84 118.8s 86.54 98.75 1S51.85 137.42
131,67 Pilet Line 56.865 75.19 77.865 98.76 26.03 73.01 $2.30 1l1.%6
256.02 Bit Sus Tt 11.738 12.97  16.51 1é.09 §.75 18.42 -12.59 10.5%
230.01 Agg Prod 2.17 1.7% 1.50 1.39 1.41 2.65 .72 . 2.42 )
280.01 Przhse Ag3 — 1.62 1.80 1.45 —— —— — —

STATE UNIT CDST REPORT
July, 1974 cnrough June, 187§

101.02 Hané Patchinc:

This activity varies from a low district average

cost of $45.84 per cubic yard te a high district averace cost of §$151.85

per cupac veré. The

act:ivity needs tc be

Anzlysis of tne hand

disztricts to observe

high cost of 3.3 times greater, 1ncicating this

analyzed to determine why such a difference exists.

patching operation is accomplished bEv going to the

and recoré with a time lapse camera the methods,

materials, labor force,ecuipment and documentation used by the mainten-

ance crews. Data obtained is used to refine the "standard™ to provide

a2 more uniform and efficient methodé of hand patching, anéd ideally to

reduce the State average unit cost.

98.
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141.07 Pilot Lining: The district average unit cost for pilet lining
varied from a high of $§111.96 per mile t0 a low of $26.05 per mile.
Districts 1, 2, and 6 had costs in excess of $77 per mile. These Gis-
tricts had survey crews available to do the pilot lining:‘ Districss

4 and 5 had costs of $73 and $52 per mile respectively. Thcf noermally
did not have survey crews available, so thc pilet line was placed by
mainterance personnel. District 3 had a cost of $26 per mile which

is considerably less than the other districts. The Distriet 3 strip-
ing crew modified existiné eguipment which permitted them to pilot

line for $26 per mile. This method was used primarily for twc-lane
rural roads. It consisted of 2 sighting device, spray painting ecuip-
ment and controls mounted on a maintenance truck. The sighting device
allowed the driver of the truck to align the truck so the paint gun
splits the pavement. A second man cperated the paint control for apply-
ing paint dPts. This method is still in the developmental stage with
many refizements yet to be tested, but results to date are very encour-
aging. 1If it continues to be effective under further testing, it will
be incorporated as the standard.

256.02 Bituminous Surface T-aatment: The distriect average unit cost
for overlavs variec from a nigh of 518.69 per cubic varé to a low of
$10.5% per cubkic vazd. Districts 2, 4, ané 5 had costg in excess of
$14 per cubic vard. These districts blademixed their premix to be

usec on the overlav. Districts 3 and 6 had a cost of approximately 510
per cubic yard for the same activity. These two districts rented a
Madsen roacmixing machine to mix their premix. This reduced their cost

by over $4 per cukic yard.
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270.01 Aggregate Production and 280.01 Purchase Aggregate: The aver-
agce unit cost for state produced aggregate from July through June was

§1.75 per yard whereas the average unit cost for purchasing aggregate

from a commercial- source was $1.59 per cubic yard. This indicates con-

sideration should be given to purchasing aggregate from a commercial
source where available. .
1. Cost per cubic yard is slightly lower for purchased material.
2. Better quality provided.

3. Maintenance personnel are freed for other maintenance and

betterment activities.

e e - —— SITAVE LE WMEVARA
DEPARTAHENT OF KIGHNAYS
e e e e e M A TN T ENANCE RANACERENT SYSTER

SYSTEM ROUTSE-ACTIVITY Susmmany

ned 201 3-le
- FUN J2/107104
—— TP —FrOM—

m LE 471l T 4
300TL DuTE  DATE DIST CTY WILEPOSI MILEMVOSY ACTRVITY  GmliS" L3308 tous. Prited cosig
_sn_021 T-_1 _4-30 ¢ WA 000.00 __ 74.33 153 9,962 31,900 79,903 $.683 133,080
L1t a-30 2 000.00  24.53 151 2002 31,900 79,99 se8) 138,408

- . - Snow_removal on Mt, Rose Highway

Quite frequently the maintenance division is requested ‘to pravide cost

information on specific sections of roadway. Some examples are:

provide cbst of snow removal; provide maintenance costs by county for

top management; provide maintenance costs for the roadways on the
forest highway system. This information is easily oktained on the

System and Route Activity System.
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The fellowing 1llustrates how milepost identified cost information
might bec used as :input to des:ign deocisions.
The cost for maintaining guide posts on one secondary route 3 miles in

length in an urban area was $1,461 for one year. There are approximately

100 guide posts on this route. One approach for evaluating the impact

(5]

of a different design feature would be to replace all the existing
standaré guide posts on this route with one of the new "sc called”
impact resistant guirde posts. Since our normal actlivity reporting

procedures reguire the recording of work locations, and since output

LA}

@pcrts car be generated for anv period of time, for any route or mile
post location, comparing the maintenance costs of the standard post

to the impaect resistant post 1s guite easy.

SIITE OF mwans
CIPIATHINT OF mIGNJATS
TAINTI SN MUULDERT TSGR
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Syviee ! Sete To Frm Te Acgemnl. Towa) Terad Tous} Tazal
Syt Raze Bate - 13¥ Cty Miezest Al ivsest Acrivtay uaszs Laser Loure, LTIY Louey
fAERs s 73006 2 14 .08 L0 1$n 4 L 181 » 1.8

Imgict resiztant pasty Snstailed Juiy VT
1

Systew Agyir - ACItvity Semmsry

Seatem 1, Te

frum 2 Acel Tetal Tatel Tetsl , Tats)
(Y] I Gate davre 3L iy Al lewmst M lemast Attivivy [ 1131 Lader Lowiy LTI et
fagas o v ? © oo.to PN LR ? Y 4 4 T
i

This same type of comparison can be made between similar routes with

alternate design features.
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1n assigning

o

rior:ties Zor the “Interstate Resurfacing, Restoration
and Rehabilitestion Program™ maintengnce expenditures for selected
activities should Le considered. »s 2n example two or three sections
of interstate rcadway may have the same or nearly the samé present
serviceabllity rating but one section may be reguiring a greater main-
tenance effort ané expenditure in order to maintain that condition or
rating. Obviously, the section that reguires the mest maintenance
expenditure should have the hignest praoricy. )

weth maintenance expenditures identified in the file by milepost loca-
tion a2 crapn of expenclitures Jor speg:iic activities by milepost loca-
ticr can be provided using a computer plot mrogram. The information

cbtained then a2ssists in establishing the prioraity list for the R-R-R

srogram.
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fven though Levada 1s a very dry state we have considerable trouble

with flash floods, Our sparse vegetation, steep slopes and high inten-
sity short curation storms combine to produce large water concentrations
which are not alwavs handled by existing drainage structures. 1In some
instances verv little damage occurs te the nighway aﬁg-the:e 1S5 very
_little traffic disruption. 1In other cases thgre is extensive damage

and a resulting hazard and inconvenience to the public.

The abil:ty to identify these areas of damace and the subseguent cost

of repairs provides Information which is used to justify spot drainage
improvements or drainage improvements as a part of a reconstruction pro-
ject. The System and Route Activity Expenditure Grapnh identifies the
area~and approximate cost of repairs. If more detailed cost informa-
tion 1s required, the System ané Route Activity Summary ¢an be used.

The benefits that Nevada has realized fzom the MMS are extensive. Ve
are just completing six vears of histerical information and have just
scratched the surface. However, the MMS, as with any tool, relies on
pecple to mare 1t work. Without the cooperation and use of managers
shrouchout the organization the MMS can not be 2 part of the decision

mailng Drocess.
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ANALYSIS OF NON-FEDERAL AID REVENUES

1973-74 1974~75 1976~77 1977-78 1978-79

Gasoline Tax
of 4.5¢ Per $16,290,746 $16,574,830 $17,707,527 $18,987,472 $20,474,010 $22,168,803
Gallon

Special Fuel
of 6¢ Per * 3,051,807 3,390,897 3,745,694 4,091,726 4,551,661**
Gallon

Department
of Motor 16,552,833 14,241,155 15,217,793 16,651,460 18,892,073 21,456,514**
Vehicles

Miscellaneous 800,000 1,462,204 1,823,869 2,020,717 2,613,412 4,584,949
Revenue

Total Non-
Federal Aid 33,643,691 35,329,996 38,140,086 41,405,343 46,071,221 52,761,927**
Revenue

*  Combined with DMV
**  NDOT originally reported special fuel receipts as being $4,006,423, DW revenue
as $21,835,658, and total nonfederal aid as $52,595,877. These figqures repre-

sented incomplete fiscal year information. The corrected revenue figures were
supplied by the Department of Motor Vehicles.
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TRANSPORTATION; FEB § 1979 N
RESEAR CH | NEVADA STATE UBRAR

Transporiation Aesserch Board, umuu Academy of Seanss, 1101 c--mmm Avenue, wuom D.C. 20418

PROGRESS REPORT OF THE COMMITTEE ON et o
MAINTENANCE AND OPERATIONS PERSOMNEL 40 mamanene

This report was preparad by the TRB Committee on Maintenancs and
Opezaticons Parsconel with the cooperation of the AASHTO Subcommittes
on Maintenanca. This zeport is the 34th im a saries vhich begaa ia
1944,

In 1971 the report w#as expanded to include Traffic Services persounel
in addirion to Malantgzpance persomnel. The pelicy questiomnaire has
bean revised from time to time to keaep if curtent with changiag trends,
but the general format of the report has been retained.

Response to the questionnzire this year vas excellent, with all S50
states responding.

SALARIES

This repor:t, for comparscive purposes, hazx baen brokes down inte
four regions as followvs:

l. 7The Nor:th Atlantic States (Commecticut, Delawars, Maine,
Xarylapd, Magsachusetts, New EampshiTe, Nev Jersey, New York,
Peansylvanias, Rhode Island and Vermont).

2. The Scutheastern States {Alabama, Arkamsas, Florida, Georgia,
Louisiana, Mississippi, Horch Carolina, South Carolina,
Tennessee, Virginia and West Virgianiaz).

3. The Mississippi Sctaces (Illipois, Indisma, lowsn, Kansas,
Kentucky, Michigsn, Miznesoca, Missouri, Nebrazska, Nerch
Dakota, Ohio, Oklahoma, South Dakota znd Yiscomsia).

4. The Vestsrn Sctates (Alasks, Arizona, Califormia, Celeorado,
Havaii, Idaho, Montana, Nevade, New Mexico, Oregon, Texas,
Utah, Washington and Wyoming). '

The following are the average 20nthly salaries of certain positiens,
by regioms, as of July 1, 1978, which gives a Teasonable cruss=section
for the comparison of curremz salaries ip these four regioms:
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AVERAGE SALARY ($/MO0.)

: Horth : South- : Migsisgippli :
: Atlantic : Eastars Valley : Western
JOoB TITLE : Siatas : _Statas States : _States
Scate Maintenascs Eaginesr 2605 2465 2338 2813
Distric: Eagineer 2382 2361 2622 2772
Ares Supervisor 1316 1126 1392 16353
Laborar 723 386 768 184
Machanic 154 855 1013 1235
Equipament Operacer I 174 (Y1) 782 984
Equipment Operater I1 116 764 1¢ 1166
Egquyipwent Opergtor 111 346 859 963 1268

Thess averages all showv an increasa over 19738,

Usiag 1967, the currsat cost iandex dase year, the relactive change ina
selacted classifications for 1973 is as follows: Stzte Maiztemance
Engineer -~ §133.822, Equipment Opearater I - $198.763%, Laborer - $207.9232,
and Mechanic - $200.992. This will permit a2 ganeral comparisea wick

tha various labor cost indexes avsilable for your area.

PERSONNEL POLICIES

¥hils all the statas did pot clearly indicate thair data ia some cate~
goerias, the following can be determined from 223 analysis of cthe Teport
on parsounel policies:

Civil Service or Merit System

Only four states do not have a civil service, 2 asrit system or SOome
other compavable plan for all or p::t of their esaployeas, as indicated
by the fellowiag tabulation:

Rorth Atlastic States .......... Pennsylvanis
Mississippi Valley States ...... North Dakota
Southaastern SC3CE8S ........s... ATkansas; North Carolina

Retirement FPlan

All stazes indicate their employees xre procected by 2 stata-sponsored
recirement plan; in 43 of those staces, all or part of the employees
are also coverad by Fedaral Social Sacuricy.

Fourtean states Teported no compulsory recirsment age-—an increass of

5 over last year; the compulscry retirement age is 65 in 10 states;

67 ia ome stzte; 70 iz 24 sctates, and 72 iz ome stata. The retirezent
age is established by stature in 22 sctates and by policy im 1lé states.

Forty-nine 0f the reporting states indicate voluntary TetirTaxment is.
possible at an earlier age after a prescribed number of years. The

most previlest mizimum years of service for voluntary retirament i
30 years, vhile the mosz prevalent minimum retirsment age 1is 3S5.
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Vacation and Sick Leave

All states indicated that permanent employses are grznted vacatien and
sick leave. The minizmum or starting basis on vacatiomns ranges froa

56 to 168 hours per year, and maxizunm from 120 to 248 hours par year.
Vacaction time is cumulative in 49 stactes, and the maximum time that

Bay be carried over into a nev yaar variss from 160 hours to unlimited,
with two states reporting ao limit en thz amount of vacation that say
be accumulacaed.

The minimum or starting basis on sick laave ranges from 75 zo 120 hours
pe? year, and the maximum from 75 to 240 hours per year. All sctates
2llov sick leave to be carried over into the ensuing year; the miximum
that may be carried over into a neav ysar ranges from 360 hours to uz-
limicted, wick 35 states reporting mo limit to the zmoumt that may de
accumulaced.

Insuyrancs

All 50 sctates bave a3 partially or wholly stacte-~fipancad hospicalization
plan for their perxmanent amaployees. Twentcy-ona of thase plans are
wholly state=-fipanced. The plan is mandatory it 9 siates.

Ferty-three states have 3 partially or wholly state~-financed life
insurance plan for their permanecnt employeas, with 21 of :hcsc wholly
state-fingnced. The plar is mandatery iz 18 scazes.

Ino 28 states, all or part of the maintenszace and operaticas personnel
aTe protected agaizss lawsuis by a state-fisanced liabilicy plan.

Unionizatiom

Fifteen staces -epor: that supervisory employeas have collective bazr-
gaising rights, while ia 28 staces pon-supervisory cmployees have
coliectzive bargiining rTights.

Thirty-ctwo states rTeporrt veluntary or mandatory organization of mainte-
nance and operations supervisory personnel ia uniocns or empleves
associations, with 18 states iadicating ne union or emplovee associstion
for supervisory emplovees.

Torty-two states report mandatory or voluntary osrganization of their
non-superviscry zaintenance and operations employees in either national
unions, local unions or emplovee associations, with § states indicacing
¢ uaion of employvee association organization.

Membership in some :type of unica is mandatory for supcr?isu:s ia four
tates and for ponw-supervisors in six stazes.

Sexvice Awards

Forry~five states have some type of awazrd for reazs of servicge.
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Working Hours and Conditions

Fourteen states pay all employees on 3 salaried basis, with 19 cther
states paying all permanent field and supervisory employess on a
salaried basis. ZEight states pay all employess on an hourly.basis.

Forty~-five states bBave an 8-hour day, with 40 hours per wsek as the
standard vork waek; four states have a less thaz 40-hour week (three
37% and one 35), and ome state reports a 43k-hour veak.

Forty-nize states :llov either compemsatory time, straight time or
tine~and-z~galf to their permanent £field emplovees. For overtime wvork,
47 states TEPOTT DOR-SUPETVISOrY personpel $iTR time~-gnd-a-half compen~
sarion for overtime. Iz 15 states, Supervisory employees do nor recaive
any allovance £oT overtime work.

FTorty~eight states require their employzes to repor:t to an assemdly point
preparatory to their day's wvork; 47 states pay emplovees from the time
they lesve. this assesbly poizt until they rezurz a2t the close af the
day's work.

A1l stazes fursish hard hacs and safecy vests to their employees; 49
staces furnish welding goggles and belmers; 42 states furnish some other
types of procteccive clothing, evan thougk minor, to their maintenance
employees. :

Forty stactes have automatic or automatically recommended salary advaoces.
Forty=nine states have a formallzed job classificatioczn plax.

Only 8 staces use corvict labor.

Only zwo of the states do pnot allov expenses to eZiployees when they zare
avay from their home staticn. Both meals and lodging are allowed on ths
basis of actual expenses iz 5 states, actual expenses with a maximus in
L3 states, and on a per dicm basis iz 14 states. In 16 staces, the basis

of reimbursement for meals and lodging differs.

forty-one states allow either total or partial reimbursement of moviag
expenses iacuzred whez az employee is required to change his residence.

Maintenance Resvonsibilitw

The Maincenance Division is responsibla for all or par:t of the original
placenent of highway signs iz 19 scates, for their replacemest and
naintenance in 44 statex, and for pavement marking in 38 states.

Iz 47 states, garage or shop operstions for vehicle maintenance are
snder the jurisdiction of the highway department; iz 31 states this is
limited to bighway depaz-tment vehicles ornly, while i2 10 scates ser~-
vicing is performed Sor some othar state agenciles znd 6 states for sll
state agencies.

Lane Miles

The average lane z:iles per san varies from 5.8 to 38.0.
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Maincenance Macagement Svstem

Thirty-nine of the reporting states hazve changed or are in the process
of changing tc a maintsnance miznagement Sysiem oI maintanance per-
formance budget method of operacion. S5sven states contempiate making
this change, vhile four sctates indicate they do not contemplate the
chaznge.

Basis of Crew Overatiozns

The average numbar of lane miles hasdled by 2 general xaintenance crav
working out of ome location varies from 26 to 1,020 accordimg to the
ansvers given. .

The travel distance from a gang or section headguarters to their far-
thest point of work waries from 6§ to 54, with 27 states reporting 25
or under.

Twelve states report that the sane crew handles craffic sigas and
striping with the lane miles handlad by each crew varyiang from 270

te 4,000.

Thirty-three states have special cravs for traffic signs, wicth the
lane miles handled by each crew varyiag from 250 zo 5,560,

Forty-two states have special crews for stTiping, with the lace ziles
handled by each crew varying from 508 cto 11,200 alles.

Twelve states iandicazcte the same special crews handle both signs and
striping with the lznge mile per crew varyiag froem 270 to 4,454 =miles.
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DEFINITIONS QF MAINTENANCE AND OPERATIONS PERSONNEL TITLES

NOTE: 1In the following definitions of titlas of maintenance personnel,

the first subdivision in the State for supervision purposes is
called a "district” eor *division”. The first subdivision in a
district or division is called a2 “rasidency”. .=

MAINTENANCE PERSONNEL TITLES

Title
No. Title and Description
l. State Maintenance Engineer - One in an sxecutive capacity who

supervises all activities of maintenance for the State Highway
and Trarsportaticn Department.

Assistant State Maintenange Encineer - One who assists the State
Maintenance Znginesr In tne WOTXK OI supervising the activities
cf majintenance.

District Encineer (In soms States, called Division Engineer or
Recional Engineer) -« One in an execuzive capacily WRO Supervises
hignway ac=ivities within a districs.

District Maintenance Engineer - One in an execzuive capacity who
sypervises malintenance activities of hichways within a distriet.

Assistant District Mainienance Enc¢ineer - One who 2ssists the
District EZngiaeer and/or the DiS5TILCT Maintenance Engineer in

. supervising maintenance within a district.

Resifent Maintenance Zngineexr - One who dirs=cts the activities
of all maintenance empioyeces and equipment and oversees the
maintenance of highways within a resicdency.

Area Superviscr ( Iz some States, called Superintendent) - One who
cirects =he activities of all maintenance emplovees and eguipnent
and oversees the maintenance of highways within a2 residency, ex-
cluding enginearing recuirsments,

Gane Forama- - One who directs the activities of a group of men
engaged in maintenance and bettermen:z work such as a grading crew,
bituminous repair craw, concrate pavement patching cTew, bridge
repair crew, roadside maintenances crew, et:S.

Secrtionman - Cne who in reality is a2 working foreman, or whe can
and cces perform any of the work necsssary tc psoperly maintain
the highways within a specified terTitory; in adéiticn, supervises
the work of opersztors and laborers when necessary. A highly
skilled anéd trained man.
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Definitions of Maintenance and Operations Persounel Titles

Title
No. Title and Description

10. Laborer - One who performs manual labor.

11. Skilled cCraftsman - One who, through special training or experiance,
nas pecome proIlcient in a trade such as a carpenter, painier, mason,
rlumber, etc.

l12. shep Superintendent - One wheo is responsible for the operation of
a canctral garage and the supervision of major overhaul and repair
of equipment.

13. Garace or Shov Foreman - One whe is responsible fzr the operation
oI a garage and the supervision of the maintenance and repair of
ecuipment.

14, Mechanic - One who, under direct supervision, maintains and
repairs all types of automotive sguipment.

15. Mecghanic Belper - One who assists “he mechanic in the maintenance
anc repair ol all automotive ecripment.

16. Ecuipment Operator I - Operators of light trucks, mowers, patshing
Iollers, etc.

17. Eguicment Operator I1 - Operators of heavy trucks, light graders,
anc zcllers usec on resurZacing projects.

18. Eguipment Operator III - Operators of specialized eguipment such
25 cranes, snoveLrs, heavy graders, paving machines, etec.

15. Timekeeper or Clerk - One who keeps the time records of enmmlovees,

Fours of eguipmert usage, gquantities of materials received, used,
and on hand; maintenancs cost records, etc.

TRAFFIC OPERATIONS PERSONNEL TITLES

20. State Trafiic Encineer - One in 2n executive capacity who supervises
all activities celated to traffic operaztions of the State Hichway
and Transpertation Department.

21. 2ssistant State Trafiic Enciseer - One who assisss the State Traffic

Engineer . tne WOIK oI supezvising traffic cperations.

22, State Traffic Maintenance Epcineer - Qne in an administrative capa-
city wno progra:s anc 1aoplements all prhases of maintenance for
craffic control aciivities under the supervision cf the State
Maintenance Encineer.

117.
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Definitions of Maintsnance and Operations Personnel Titles

Title -
No. Title and Description

23, District Traffic Engineer - One in an executive capacity who

supervises traffic operations within a district. May, in some
casas, b4 two positions: ons for design and one for maintenancs.

24. Assistant District Traffic Engineer - One who 2ssists the Districe
Traffic Eng-.neer in tae WOEK o% supervising traffic coperations
within a district.

28. Traffic Supervisor - One who directs the activities of all emploves:
and equipment -erated to traffic operations within a district.

26. Sign Suvervisor - One who directs the activities of all signing,
botn fabrication and erection.

27. Sion Shop Fereman - One who directs a crew of men in the activity
ol fapricating traffic signs. .

28. “raffic Sicnal & Lichtine Foreman - One who directs 2 crew of men
in activiities ralatec to the operation and maintenance of traffic
signals and lighting.

29. Striper Foremar - One who directs a czew of men in activities
Telated to pavement markings.

éo. Sien Erection Foreman - Cne who directs a crew of men in activities
Telated to the erection anéd maintenance of all traffic signs.

31. Siem Famricater -~ One who specializes in the fabrication of trafiie
sighs.

32. Sign Teghnician = One who overates eguipment and supervises laborers
for all acmivaities asscocizted with signing, both fabrication and
erection.

33, Traffic Signal & lLichting Technician - One who works in a technical
capacity tfor operating and maintaining traffic signal equipment and
highway lighting.

34. Striper Technigian -~ One who operates ecuipment and supervises
lLaborers regarding all activities of pavement markings.

OTHER RELATED PTRSONNEL TITLES

35. Chief Encineer - One in an exacutive capacity who supervises all
engineering activities of a State Highway Department.
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vefinitions of Maintenance and Operations Personnel Titles

Title
No. Title and Description

36. Project Encineer -~ One who has ¢harge in the field of cne or more
Hignway construction projects under the general supervision of a
Pivision Construction Engineer or a Divisien Engineer.

GENEZRAL DEFINITIONS

Maintenance ~ The preservaction and upkeep of a hichway, including all
of 1ts elements, in as nearly as practicable its originally constructed
conéitien or its subseguently improved conditicn.

Traffic Qreraticns - The operation of a highway facility andéd services
incicenzal thnereto to provide safe, conveniant, and economical highway
transgertation.

NOTE: The word "Operatiocns” ia the committee's title indicates "Traffic
Cperation”.
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TRARSPORTATION RESEARCE 30anrDd
GROU? 3, OQPERATION AND MAINTENANCE OF ITRANSPORTATION FACILITIES

Dr. Adolf D. Mey, Jr., Chairman
ProZassor of Civil Engineering
Univearsity of Califormia - ITTE.-
114 Mclaughliz dall

Berkaley, Californis 84720

* * *

COMMITTEE A3C03, COMNITTEE OK
MAINTYNANCE ARD OPERATIONS PERSONNEL

C. 0. Laigh, Chairman
HMazintenancs Enginear

Vizginia Depazcmant of Highways & Transportation
lichmond, Virginis 23219

Adrian &. Clary, Staff Represeantativa
Transportation Ressarch Boazd
Washiagton, D. C. 20418

Clyde, 4. Burka, Ssecratary
Vica«President

Roy Jorgensen Associacas, Iac.
1429]1 Ea2st Fourth aAvenue, Suite 270
Aurora, Colorade 80011

i
-

Anderson, Donald R., Maintenanca § Operations Engineer, Washiagetom Stace
Departaent of Highways, Olywpia, Washington 98504

3riggs, George M., Diresctor, Maintemance Division, New Yotk State Dept.
of Trapsportation, Albamy, New York 12232

3rowvn, W. Ray, lnginser of Maintenance, Texas State Dept. of Highways
sod Public Transporzation, Austiz, Texas 78701

Cunningham, Paul E., Chief, Mainzenance 3razanch BEEO-34, Federal Highway
Administration, Washington, D. C. 20590

Edson, Charles T., Chief, Bureau of Maiatenance, New Jarsey Dept. of
Transportation, Tresteon, New Jersey 08625

Sawley, Patzick W., Street & Sever Mzintesnaace Supervisor, City of
Milvaukas, Milvaukee, Wiscomsin 53202

Bill, Dr. J. Harry, Engineerizng Psychologist, U. S. Departaent of
Transportacion, Cambridge, Massachusacses Q2162

Kehl, Edvard J., Enginear of Maintsunance, Illinois Departmeat of
Transportaction, Springfield, Illimeois 62764

Xellar, Robert L., Distriet Engineer, Pezmnsylvanias Department of
Transporzation, Barrisburg, Peannsylvania 17120

Kirtlaad, John M., Chief, Maintanance Secction, Heannepin County,
Bopkins, Minnesota 55343
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Miller, alfred L., Training Officer, Naticnal Eighway Iastituce,
Vashiangten, D. C. 20590

Miller, Charles R., State Maintenance Inginesr, Ylorida Dapartaent of
Trausporcation, EHaydosn Burns 3ldg., Tallabassee, Tlorida 32304

Patton, Robert W., S$taff Maintavancs Scperintandesnt, Colorade Divisien
of Higbhways, Denver, Colorade 80222

Rissel, Martin C., Enginasr of Maintesnanecs & Operscioms, Masine Depazrt-
mext of Tramsportation, Augusts, Naiae 04330

Romine, A. R., State Righvay taginmesex-Operations, Rastucky Departmast
of TrapsporTtatiocn, Fraakfort, Kautueky 40601

Rownd, Bert, State Maintarance Ezginear, Arkansas S$tats Bighway
Depazrtment, little Rock, Arksasas 72203

Rassell, Garald L., Chief, Division of Naintenance & Opesrations,
Califoruis Dapartment ef Trasspertation, Sazcrameate, Calif. 95805

2ink, Raymwond, Mzintenancs Zagiaeer, North Dakota State Righway Deparc-
asat, Bismarck, North Dakota 58505
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MAINTEMANCE AND TRAPPIC OPERATIONS PERBONNEL TITIES USED BY STATL IGCWAY DEPAKDIENTS (as of Juwly 1, 1978}

MAINTENANCY FERSOWNEL -

FPlorida
CavTgLY
Rowatll
Tdshe
I1lsmeis
Indtamn

lenisiana
Maine

Maryland

State Muintensnces Lagineer
Dep.Commissionsr MLD
Asat.Stace Dngr. Heint,
Sect.

Ciwil imgr. VIII

Chief,Div &f Mainmt.
Seaff Natnt. Sepc.
Divrectar of Masut.

Chief, Maintamsmce

'suu Maintananee Lngimmer

S.nu Naisnterance Engimesr
Chiaf,leomi Tranap.Pac.Div.
Mainc. Sew .

Zogr. Mgr. 3

Imgr. of Matmr.

Chinf, Dix. of Matsc.
hltl!llll’e. Inginaar
Lugiwesr of Nsintsuswee
Dir.Div of Maimt.

Chinf Maint.b Oper. Liyr.
Engr.af Yuint.k Oper.

Asst.Chiaf Eogry.-Maime.

Michigan
ninnesots
Nississippl
Misssuri
Hentans
Sebrasks

Neveds

"
Engineer 0f MALBLETWRCS
Birector, Haintensnce
Stata Mzintavance Inginmer
Div. Eogr. Maimet. & Tref.
Muiniscrazer - Maist.
Majntenence fngimeer

Chiaf Maincenance

Apst.3tace Maint. lagr.
State Matnt . lugr. Riphwey
Nl

Maint. Oper. Imgr.

Civil Bugr. T3
Chief Py . Naine .

Chiaf  Scruc Natne.

Opez. Maint. Nge.

Dapury Stats Maist. Lagr.
Asst.Stece Maint.Ragr.
Agst.Chief ,Comot.b Natmt.
Asst.Matint.Ragr.

Tugr. Ngr. 1

Hainc. Seet. Chiats

Aset. Chial, Div, of Maimt.
Asnt. Neintensuse Lagimear
Aust. Ragr. of Neist.
Assc.Dir.Div.ef Naist.
Seed Maink. Ragt.

br. mainc. Lagr.,st ol
Wry. Mainct. Lngr.

Cniaf Duress of Wy Msing.
Asst. Watnt. lagr.

Asst. Ingr of Masst.

Lasd Services Engr.
Lquipmanc Lagr., ot al

Asnt.Stace Maintemsnce Iagr.

Asst. Div. Emgr.-Hais:_
Asst., Admin. - Netint.
Maint. Oper. WgT.

Aset. Waist legr.

3)

Divisisn Ingimesr
Reag. Dizactsr WD
District Lagimser
Civi] Sagr. 12
Dist.Dizr. of Tramep.
Distrist Engimsar
Bist. Meist. Ngr.
Asec. Cwief tagr.
Platrict fagiaest
bdisrTict Eagimesr
piserict Lugimaer
Dist. Lagr.
Divcrict ingimeer
Diatris: Lagimmar
Discriet Eagisaar
Metrict Tagineet
Hlacrict Iaginser
Drstrict Ragiusar
Divisien Engiuser
DAOTTICT Engimber
Dist. Mighwey Zagr.
Discxisr Ingimaer
District Pirector
Msrrict lagimeer
Platrict Engisaer
Tletrict Laginser

District Lugineer

Div. Meist. Emgr.
Tramsp. Majat. Wgr.
Disc. maint. Engr.
Pist. Meimt. Supw.
Dist. Maint. Supt. Il
Branch Chinf (variems)
Pist. Wsimt. Sept.

Dist. Yaintensnce Bagr.
Asot.Dist.Lagr. Maint.
Disc. Notac. ‘;—-
PAsc. Mater. Ragr.
Dave. Neie. Tt
Dist. Maint. Rmpr.
Dist. Maisc. Iagx.
Dist. Waimt. Emgr.
Asar.Disc.tagr.Opet.
Asst.Dist.Eags. -Maint.
Asst.Dist.lugr. Maint.
Dist. Maimc, Engr.
Dist. Weinc. Iagr.
Asst. Dist. DAT.<Maimr._
Dist. Nsimt. Emgr.
Diserict Mstat.b Tral.Zagr.
Chiaf, Fiald Haimt.
Dist. Bwy. Naist. Supt.

{3}
Aspfutant District
L

Asst.Div . Neinc.logr.
hpat.Tromep .Muint . Ngr .
Disc. Meime. Supr. I
Sectiem Chimf,. at al
Asst.Dist.Matiat. Supt.
Diac.Matut. Oper.Supe.
Appt.Dint. Maint. tugr.
Asst. Dist. Metmc.lagr.
Najmt. Asez. - -
Asst.Dist . Naint.Ingx.
Asst.Dist.Maint Emgr.
Dist. Meimt. Lugs.
Asst.Dist _Msint.Zugt.
Aset. Disc. Wein:. EagE.
Asse. Disc. Meto:. Lmgr.
Hetar. Oper. Engr-
Meiat. Pre<Oper. Eagr.
Asst. Tiec. Maint. Ragr.
Natne. Jepc.

Assc. Dist. Enmgr.

Rew Jareey
Nav Hexico
Rew York
Worth Caroline

North Dekora

Pannsylvania
Thode 3slowd
Seutn Carplime
South Dekets
Teonessee
Tuxas

Teab

Verwont
Virgints
Weshingtom
West Virginia
Viscomsin

Vyoming

Chief h;;.ﬂnlt.i Radat.
Asnt.Chief Mry.Aduin. ~0par.
dir. of Tram Masiac.

HgT. of Maimt. & Keuip.
Maintansuce Enginesrt
Engineer of Maiatenance
State Maintamence ingimser
State Highwey Lugiwear

Dir Mwy. Maintemanes
aasc.Dir. -DUT-Div.of Rainc.
Heintemance Enginaer
Laginesr af Wasintensnce
State Maintensuce Lnglnesr
Chis! Engr. Juimt.b Oper.
Ingineer lor Majotemstet
Diractor of Maintansnce
Stacte Mwy. Maint. Emgr.
Katac. snd Oper. Engr.
Chaef tmgr Oper.

Chiaf Maint Engr.

State Cowst.& Mainc.kKagr.

Asst. Meimt. Lugz.

Chtef Juresw of Naiac.

Diz. of Wwy. Waint.

Nasd of Malntetshts

Asst. Maimt. Eagy.
hent.State Mainc, REngr.
Cleil Iaginpur ¥

Asst. Weist. Ragr.

Lagr.af Neint.Oper.,Eagr.of
Ir.Msint. & Neint.Plan.Pieg
Asst.Scate Maint.Sagr.
Apet . Dir.of Watar.

SC.Rwy Maist . Engr .Aast
Apst. Maint. & Oper. Logr.
Divr.<Maiat. Dav.

Asst. Chinf Moint.Bagr.

-

Pivision Baginagr
tep. Yogz. Tremey.
ist. Bwy. Lugr.
Mag. Dir. of Trouse.
Divisien ERgioaer
District Engivesr
Dist. bupury Dir.
Divispisn Ragineer
hagien Lagimmar

Wey. D. L. 11

Wy, b. E. 7T

5z, Civil Ingr. 4
District Ingimnar
Piserict Ingimeer
Sagional Eagimaet
District Engineer
Disgrict Dirsctors
Py Dist. Engr
Digerict Muinistratet
Diserict Engioeer
Distrier Inglinesr

122.

Rag. Maint. Regr.

Dist. Matat. Engr.

Rag. Mwy. Msint.Bugr A,L,C
Aset. Div. Engr.-Maimt.
Anst. DEist. Lugr.

Disc. Metnr. Ringr.

Piv. Maiat. Engr.

Wy, Wajnr. Supr. VI
Pirr. Mainc. Emgr.

Asst. Dist. Emgr.-Maimc.
Rag. Matut. Bagr.

Dist. Maint. Eagy.

Supr. Maimt. Eangr.
Dist.Transy . Mimin.

Wy . Asst. Dist. Ingr
Dist. Maist LIngr.
Asst. Disx. Eogr Wsimt.
Dint.Chief Mainz. Engr.
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Awst. Divisiow Lagr.
Prej. Lagr. Meint.

Sr.Civi]l Engx.
Asst. Ciwil Eagr.
District Ingimmar
Asst. Dist. Maimt. Engr.
Tield Wainr. Logr
Ragion Maimt. Exgt.
Civil togr. IIT
Wry. Magin:. Sept. IV

-
Asst. Rog. Maint. Bagr.
Assc. Dist. Mainc. Lagr.
Anst.Dist . Trpnsy. Muin.
Assz. Disc. Weint Emgr.

Apst. Hatet. Supv.



)

Restdeme
Hecriat Inglinenr
Dist. Swpvw. (Swpt.)
fry.Maing, Oper . Mgr.
Taint. fagimser
Haing. Aves Wgr.

Msc. Naint . Conviinater
lagidemt Maint. Ragr.

-

m

A
Suparintendamc

Tas.In Title %

foy . Méint.Crow Supe.
Ares Forsmma

Bvy. Seperiatsmiont

Sz. Try. Totomms

Hetnc. Gam. Jupw.

Wry. Hoins. Jupc.

Gy, Neisg. Pesemse I1
Cat. & Niing. Saps. V1
Trwewy Nutat. Favensa
Mataz.Fiald Lugr.
SmbeBlac. lupe.

foy. ¥alse. Swpw. &
Disc.4 Aven Supe.

Maine. Iepe.
Supsrincasdiany

DASETILE Supe.

Wy. Maisc. Jepe.

Twy. Netuc. Perumsd
dves Swpc.

Ir. Majan. Sepv.

wy. Mei1sc. Supt., et ol
Try Matat. Sepe. 1T
Neime. Aren Supe.

¥aime. Feremon

Ay. Maint. Sepc.

Bry. Matnt. l!_l.

nine. Japr.
Dac. Natae. Supr.
Raatdenc Ingimser
Renidane Ingineer
Road Maimc. Sapv.
Pref. tagr. 2
Discricet [nginser
Civil Inginear 01
Chiaf Moy Malac.3upy.
Asses. kas Maluc.lugy.
Res. Mainc. Eogr.
Ras. Matmi. Engr.

Dist. Mmimc. Lagr.

Hatne. Supe.

Area lupe.

Moy Natat.Supe.

Ares Feremma

Maimt. Swpt.

Councy Supe.

Maint. Disc. Fowneme
Bey.Haim¢.Supt, LT I, IV
Ay Naist.Supe.

Bry. Matac. Sepe.
Poremms I
Mataz.Consc.Sapy . IAlT
Sx. Mariag Supv.
Heine. Supr.

fry. Hatue. Gom. Sapr.
fry. Res. Mainc. Supv.
Wry. Supr.

Councy Matnt. Seyv.
Assc. ATea. Supw.

Wy Forvasn IX

®) )]
; decticeany -1

Forema Wy, Conp Guand Alabowms
Yaintanenss Tocuun Im.ls Ticia 48 Alsaka

- Ty Matag. Yerkar ITI Arisens

)

Job Swpe. Cruwlesdar Arhansnes
My Neiuc. Lendsaaping My, lovisesping, Msing, Calitevuia
& Tree Supr. & Tran lasdveriase
Wy, Povemss 92. My. Nuist. Golovmds
Hainc. Swpv. Halnt. Crow lasder Compaxcient
Moy, Maine. Swpe. Taber Foremen I, II, 111 Dalowars
Tey. Netnt. Tovewss I Wy, Maiet. Tash. TIT Mecids
oy, Mains. Foveina II - Gomegia
Try. CEM Supw., at al ey, Labow Supv. Hewaif
B7. Naiag. Swpt. fAvy. Msint. Sepv., ac al

- fry.atinc. Oper. Londussher Tdoke
vy . Haing. Lasdwerker Mry. Nalncaimar I11iaste
Comavel Formma Uuit Poremnu Indisne
By Hatlnt. Supe.] My Matse. Sepw. 1 Towe
iy Kaint. Supe.2
Dist. & Ares Sapv. Schesras Supy. Ramasse
oy, Pervemiu Asst. Twy. Forsmem Lo ey
Torswmm I, TI. DI, wc sl - Lowisioms
Boy. Ferasmwu Czaw lasiay Katise
Suwpy, Raed Maime. - Mavy Lewsl
Wry. Ragpuir Poremsn Tey. Repaiy Verkimg Hassesimsecta

Fereasa

Trresp . Meine. Swpw. Trsmsp. Matat. Sapv. IV Hiehigoun
7. Porsims Hey. Haing, Verker Hinoesaca
fry. Hainc. Povewrs Mary. Maiac. Serker., ir.
!-:i Maise. Torsasn Iquip. Opar. II Misatsaippt
Sonnial Neine. Fornusw vy, Natar. Pevemsm Hisamery

- Mald Matnt. Jupv. L]
Moy, Muing. Supv. - Webrastm
Sro ey Natsclorems Py Maisc Jorewse _ _Nerety...
Conat. Tevema Tary. Patrel Yoramem Yow Trepahize
Toreasn, ey Mefut., dusc.Torsawn Wry Maint. ., Baw Juraey
Iridge, ax ol 1
Wy . Nedac.Foremen 1,IT Ime.Is Tila M %ew Maxiae
Iz. Repair Seupe. U e, Rapatir Supv. 1 Nev Yeork

Try. Hatime. Jupe. II
Netne.Crew lasder TT & IIX

Texomn

By, Verker 3

Bry. Const. Jupt.

Bey. Mainc. Supr.
Bey.Pevemws I, IT,ITY

fssd Maine.Fovemms

Ty Matne.Grew Sapw T-ITI
Ry, Matgc. Sepy.

fag. Matme. Swpe.
Maint.Comnt.Yare II & IXI
Wry. Opar. Povemms

Ir. Naime. Swew.

fry. Maint. Verker C

Wy Fevremwn

Maine. 3wew.

Asag. Coume€y Maine. Supw.
Conaty [wplioysss

Ty, Poramum 1

123.

Hry. Mainc. Supv. 1
Haime. Crew lasdar I

laademe
ry. Vorhar 2

Asst. Supe. or Spesisl
Supr.

Labor Foremes

Fary. Ha{at. Forsmen
Bry. Sape.

Stacion Foremmw

My, Maiat. Sevkar 3
Hadar. lasd Tech.
Fetouwmn

Councy Luployens

Borth Cavelime
nerth Oshets
Shio

e 1adummn
Oregon
Temnaylvanis
thade Talend
$much Caveling
Souch Oabweea
Tewasssse
Tenas

Utahn

Yerumat
Virginia
Vashingcam
Went Virginia
Visconsin

Vyoutag
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HAINTEWANCT AND TRAPPIC CPERATIONS TERIOWNZL TTTLES USED BY STATL WICWAMTY DEPARDIENT (es of July 1, 1978)

BALNGENANCE FERSOWEL fsent )l
a0 {11 {12y Q) &)
Stagy Jeverst Ixillet Crefismen H her Jusstintengent Lo.Garaxs ev Shey Fotewes i Nechanis
Alohem aberer Skilled Crafcemmn Div. Equip. Mainc. Iagr. Haghsais Foveman bute & Raavy Tquip.
Hech.
Alasks 1abarer Elec., Pointer,Corpontec, Fovamse Ing.3n Tikle #12 Nashenic
. ut sl
Arisons laberse, ot &l Bldg. Maimt. Uerker 1, ot ol Tquip. Serviems Ngr. tguip. Shey Joremss Lquip. Nechamic .y
i & Supr. 1, st al
Athaness laberers 1 & 11 € dar , M . Dist. Lauwip. Supw. ey Percme Nachenis
Fatat & Dady
Califermie Bvy.Mainc.Norkar Jerv. Corpanter, Skilled Llaberer Rry. Bquip. Supt. I or II Ry Moch.Sypw. I or II Wry. Ryuip. Mach.
Asst., ot al
Colorade Teilicy Werkar - 3t. Shep Foremnn Anst. Shep Peremss Awee & Lquip.Nech.
Cortshec Cicut DOT Hatncatimer I1 Qualified Craft Verksr Rapair Gavage Supv. Crovishdar Qualified Craft
Verkar
Dalaware 1aberst 1sber I7 Wry. Iquip. Swpt. hute Sapv. Auts Nosh. 1,
11, I3
Plorids Wry. Neiwe, Tech. I er 11 Plushar Mte Lguip. Depairmen Auts Lauip. Ripairmes A-'u Tauip. Repsir
Caxpenkar FPeromen Perewen Weeh. 1 & IY
Gaorgis labover fuglisd lsberer DOT Naint. Shep Ngr. -DOT YNagh. Shop Supv. Mech., Sr.
Wowail Ces. laberers 3. Naist. Werkers Auts Resh. Supy. Awee Wesh. 11 Aves Neach. 1 &
Trads Nalpets Carpestass, ot al Nachimiac
Tdaha laberer Haimt. Carpemist - Shep. Tatenas Nechouic
11livets - - - - Auts. Nash .
Indiswa 1nc.In Tetle 916 Magh. I Boy. Soop Supv. IV Tma.ls Ticla 12 Nech. IXI
Towe Cwatmiial Verhars - - - Awte Negh.
Naint. Verkers ] &2
Lansan - - Shop Supt. Aueo Nash. XY Aste Kesh. 1
Tasoaciy Naisc. Laberesr Carpsazam, dridgsmsa, - GCarage Potewm Mach. Sr.
Valdary
louisisne lsberar Drilicy Nalder, Paimeer, at sl Shep Sope. 1 & IX - wach. I, IO, X
Haime Tary. Naistsmsacesss 1 Poth. Elac. Carp. & Other Teuiy. Sapt. ANED Madh. Potewmn Awco Mash.
Irsdes
Farylomd Ty, Werkar 1 Tory . Workar I ist. Lymip. Supw. Auts. Sarviges Sepu. Auge. Sarvisss
Nech.
Manssthubetes Laverwr - Sepr. Fhop & Byuip. Disc. Bwy. Lguiy. Notwy Laudp.
Poreman Aepairuss
Michigen laberer 1 3t .Uorkar IZ1, Galder IY¥, Poror Lyuip. Supc. TIT Anto Wech. VI Aute Moxh. IV
Ziae.
Hipnasets laberer T & T1, sx o) Carpuntaz, Br. Verksr, at al lIquip. Pabx. Japt. My, Eauip. Nexh. Perawms Wy .Rquip.Field
Wy, Lamip. Sepv. Rech., at al
Missinaippl Cen. Labowar 1 & IX Carpenmar lguip. Maint. Supt. Shop Povessn 11 Bouip.-Mosh. 1V
Seldar
Nissour - - Dist. Coszege Poresss Chiaf Shep Mesh. Shwp Mamk.
Hoatsos Labawuy Truck Driver Dader Piv. Shey Tevemsn Uorkisg Shey Fersasn Nogh.
- S Tem
Tabsashs - - Auts Lquip. Lapeir Swpr. Auts Bquip. RAepeir Supe. Auge Nesh. II
Revads oy Wains. Lobever vy Matintainer Wy . Reuiv.Oper.Sum Suve .lowip Nach 11 Rawip Maah .21 S
Bow Bampahits Wwy. Meinteimer 1 Apst.hwy Fatrel Peremm Leuip. Ragr Garage Yoreusn 1 & T1 Ty . lauip Jach.
Cavaga Sub~Poremmp Aute Magh.
Bow Jazeay Neint. Worker 1 &4 II r.hapatr 14 11 Naszar Neeh. Yorsasn Nesh. Neck.
Comsc. Ropair I 4 N1 Supn. Carage Toremn Aset. Torwasa Nach.
RNew Hexice Delliry Verkars Mainz. Spacialist Avce Shop Teremsn 1nc.in Title #32 Wy .Louip. Spacial.
Auto Nach.
Rew York Labarer Heinc. Assc., B2. Horer Tauip . Maint. Supv. Metor Bewip. Maimc.

Uah

Veymmuat
Virgiais
Gashingtes
Uent Virginmis

Wiscousin

Gap. Dtiliry Verkar
By, Uerker I

Wy, Maist. Nem I3
Takerar

Py, Haint. Serksr
Saxi-Shi]. laberer

Rwy. Naimc. Verkar I
Vriliry Uerker 1 & 5X
Mmint. Jash. I
Yarise Tach. I
Maint. Werhars

Bry. Maint. Veorher 4
Sy, Naint. Belpar
Isberer

labersr
Pl

Lapeir Asst., ot al
Lamdscaps Spac. 1 & IT

Traday Map

Trades Ralpur
tarpsmtar, Puiscer, at sl
Ir. Rapairmen

Tlst. or Carpustar
VUelder, Carpamcar,
Wesen & Maimzar
Semi«Skilled laborer
Ty, Majnt. Verksy TI-IV
Yash. I

Elsc. Valdar Carpantat,
at al

Woint. Tesh. XI & IT1
Marism Tesh. I & I
Nach. Veldst Aute Dasy
Vorkar,Carpences, ot al
Br. Naist. Nesh.

Bwy. Naint. 3pacialist
Crefeammn III

Rquip. Sept.

Wocer Vehicla

Shoy Foremen
Taudp.fwpt. 3 Matat.
Auce Shop Sept.

Try. Shey Sept.
Auto.Servica Specislist
Tquip. Shop Tovemsn
hag. GCavege Sapt.

Suap Poxesa IV

Tutp Supe .

Supc. Cencrel Gorape
My, Dist. Rquip. Sept.
Rquip. Swpc., Moy
Dist. Lquip. Supw.

Sape. 1
Nech. Swpv. 1 & I

Ryuip. Supt. 1 ~Mstmc.

bist. Chtef Nech-
Shap Poramen IX & I
Sueps Poremas

Neter Shop Supe.

ey, Lyuip. Rapair
Teromen

Iguip. Supe., Hwy.
Disc. Requip. dupv.

h)
Bry. Nalat. Werkar I

Pist. Bquip. Swpr.

124.

Shaep Poramn I & IT

Auto Mazh. I1 & IIX
My, Byuip. Nech.
Awto Verh. T 4 T
Dissel Wowh.

Aute Nesh.

Tredas Verkar

Auts Nach.

Wach. 1 4& 1T

Nesh.

Dliasal Naxh.
Kegor Rquip.
Nach. B

By .Bquip Mach.

Lquip Math. I &
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as)

1)

Asac. Maahauic
Toa.ln Tizla 414
Auta Sarwice
Actewd .1, wt al

Meuh. Sslpar
Auco Mainc. Mam

DOT Matacsioar ) & &
Autlt Setvicesww

Auto Servicewmwn
Machenic

Anco Mewh. Salver

Awcn Servign Vorker

Nosti, Reiper
Servicemen

Hach, IV

Auto Mach. Oslper
Aate Mach. Hslpux
Nach. Bsiper

Tradas Talper, Mach.
Appreutica, st 2l
labexer [ & 11

AuED Servicss Asiper

Tradas FAelper 1T
Bev. Zquip . Nach.Appr.
Auce Sarvicw Atterd.
Gam, laber 1T

Kazh. Railper
Sarvica/Cond. 3
Ange Mach. I

Bry. Mainc, Tesh. [
Zqwip. Oper. IV
Bery. Maine, Vorker 1
Cquip. Oper. I
Tas.la Ticls P10
DOT Matntsivar )
Cquip. Opee. I
Ywy. Matnx. Touh.
T

laburer IT

Lquip. Ovar. I
TEscter Opex., ot
Bey. Natac. Opwr.
Traimee

Bry. Xaine. Rgudp.
Oper.

Raing. Yerkae IV
Lquip. Oper. 1
Lquip. Oper.I

1z. Zquip. Opex.
Equip. Opar. T
Bwy. Natac.Mam IX &
I8

Mecer IZgqwip. Oper. I
Shilled Labucwy

al

tabowar 1T
Ine.In
Iquiy.
Kainc. Mau

teuiy. Opur. 1
ey, Meint., Worker

Ticla #9
Opar. I

Bwy. Maine. Tech. II
Zquwip- Opar. IIT

Bry. Mainc. Vorkar II,
ec sl

Zquip. Opere. IT

Wy Malac. lquiy.Opar.
fey. Matat. Mem

DOT Maincaimar 4
Tquip. Opec. II

Wvy. lauip. Oper. 1
Tauiy. Opax. T

Cauip. Oper. IT & IX
Troak Driver ¢ sl

Bey. Comse. lquip. Oper.

fatue,
Equip. Opec. 2
tauip. Oper. IT
Bry. lauip. Opmr.
tquis. Oper. II
fwy. Hatsc.tam 1D

Yerkar III

Netor Tawip. Oper. Il
Equip. Oper. IIT
vy.Rquiv. Opar.
Equip. Oper. IT
Matac. Crew lamler
Zquip. Opewr. X

Svy. Maiac. Isen. IIX
Tpmip. Oper. II

-

Lqwip. Oper. ITX
Ivy. Lquip. Oper.
DUY Malacaimer §
Eqnip. Opux. X%
Bry. Iquip. Opec. IT
Maint. Equip. Oper.
Rauip. Opur. IV
Cradet Opez., at sl
Bry. Maist. Oparx.
Pover Shewel Opex. .
Haing¢. Verkar IT
Cquip. Oper. 1
Cquip. Oper. II1
Spwaial tquip. Oper.
Cauip. Opar. IX
Sy, Maine. Mam IV
“weer Iquip. Oper. III
Malac. Iquip. Opar.
tquip. Oper. IV
Tox.In Ticle 49
Zquip, Oper. III
Uragline Opar.

3r. Bry. Maint. Verkar

Wotae. Svec. tmsdvey

Trsies Aelper
Hech. Salper
Assc. Msch.
Heed. I

Toc.In Tizls M6
Agsc. Auto Mech.

Aute Mech. T
Hry.tquip .Mech.
Traioes

Tradasaen Kalper
Auto Heech. Nalper
Tradaa Naipac
Tquip.Service Worker
Isx

Auty Jarvigwees

My Iquip.Mech. Aslper
Shop ssac. Ay,

Sry. Matgesiner IT
Tramit Driver

Eqniy. Opar. 1
Bry. Exuis. Oper.
Wamh. Opar. I
Equig. Opax. 1
Equiy. Oper. 1
Zquiy. Opar. I
Mry. Mainc. Yorkar
Zquiy. Oper. I & IT
Mecor Cywip. Oper.
tas. Im Ticle M1
Hry. Mainc. Yorksr I
Msc. Bry. Lquip.
Opex.

By, Opsx. Spax.
Tox.Is Ticie 410
Sy . Zquip.Opec. 4
Maimt. Tsch. 1

Lquip.Opar.1

Svy. Matatsiser IIT
Tawiy. Opax.

Faquip. Oper. II
Comgc. Cauip. Jpar.
Mach. Oper. T
Cquip. Oper. I
Zquip. Oper. 1
tquip. Oper.
Se. Gwy. Mainc. Verker

a

Zquiy. Oper. I[IZ
Otility Mocer fawip.
Tac.in Ttcle 13

ey, Xatne, dorkar [T
Rag. vy. Lamip. Oper.
Hry. Opaxr. Spax.
Teuip. Oper. 3

Wy . Iguip.Opar.3
Maint. Tech. II

Cquip-Opar.It

Can. Offiea Clark
Tyrisc
Bookksapar ITI

Wy Fleld 0ffice
Asse.

foreme's Alde
Clark I & IX
Clerk ¥

clath Se.

Metnc. Clerk
Acoowat Clark IV

Hatue. Clets

Avss Clark

Clark 1T

Shop Clack

Clark Tallywsa
Calenlscions Clark
g:.:n Ticie #8
Clark IX

Utec. Scoek Claem
Muia. Offfcar L

Office Clesk 11T

Alsbwes
Alsska
Arisynn
Arkannas
Califovats
Calorsde
Contmg tieuc
Dalsvarn

Nerida
Hewedd

11lieeis
Isdtiows

Nichigsa
Wosssots
llhlu,l."s.
Missemri
Houcans
Sabraska

Sovenls

Ary. fquiy. Oper.
Tawip, Oper. IIT
Craoe & Shoval Over.
HMegh. Opnr. TII,IV,V
Ime.in Tizle &9
Iguip. Opar. )
Lguip. Oper. III
Try. Maing. Spec.
Tamip. Oper. 1V
Bvy. Moter Iquip.
Qpar.

Inc.In Tiele #11
Ty, Mainc. Verker ITX
Moy, Oper. Spec.
Cguip. Opex. G

By Tquip. Oper.C
Maisc. Tach. 1IX

tquip.Opar.ITX

Awy. Disc. Offics
Myx,

Astz. Clexk IIX
Clark IV

Tilankaepar
Sr.Clark T.M«Typlsc
Fry . laports & lovw.
Ciarx IT & II1
Clark XL
Tinskeepar

Sey. Flald Clerk
Iw.ls Titis 16
Claex T

1r. Claxw Jtawmo
Clerk 1-IIY

Chtaf Clark
Aduin.Sarv.Assc.
ffice Supv.

Jr. Aaut. Clerk

Scovekasper
Aoy . Mimsuseper
Hatac. Oty .Office

Wry. Naotnc. Yocker
j#9

1. Lquip. Oper.

125.

Svy. tquip. Oper.

Ausc,

Field Glark
h
4

——
You Sampshirs
How larsay
New Namice

Jav York
Jerth Caroline
Noreh Dakmta
Ohig

S lahoms
Orugen
tenmayivenia
e Isisoel
Seuch Cavolina
3omch Dakoes
Tomessee
Temas

sk

Terusut
Tirgiaia
Veshicgton
Vase 7irgiais
Yiscwmsin

Vyouing
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MAINTENANCT AND TRAFTIC OPERATIONS PERSOWMNEL TITIZS USED BY STATZ MICWJAY DEPARTMENTS (o0 of July 1, 1978)

IRATTIC OPEMATIONS PEXSONNEL

Alabsms
Alasks
Arizons
Arksnass
Californis
Coloreds
Comnacricut
Dalavers
Flerids
Geotgis
Bamstl
Tdahe
I1linats
Indisns

Tona

Rentusky
loutsiess
Naine
Marylsnd
Hesvacisetts
Michigae
Minnesets
Hississlippt
Hissemry
Noutess

Babresks

Qo

Asat.State Mainc.Enge.

(Traf.)
Ise.In Tithe #3

Aesc._3tate Ingr. Traf.

Civil Pogr- VII
Chinf Piv_of Oper.
Staff Tral. Engr.
Ngr. af Traf.

Chinf Jurses of Trai.
State Tyef.Opar.Ings.

State Tref.l batacy Rogr.

Traf{. Ingr.
Traf.Supr.

tugz.Mgz. 2

Lngr. of Traf.

Chtef DAv.of Traf.
vy Maxicing Ewgr.
bar. Div.of Trsl.
Traf.b Plaming BEmgr.

Engt. of Traf.

hapt.Chinf ingr.-Traf.

Traf. Togr.
togr.ef Trat bk Sefety
Traf. Dagr.
Traf.Comernl & Safery
Toris Titie N1

Mgr. Tref. Dait
Traf. Tugk.

Cnief Tvaf. Eagr.

1)
Asgistant Stace

Tref. Ingr. Admin. Asst.

Traf. Ingr. - Opar.
Traf. Ingr. - Design
Civil Lagx. VI
Chiaf,Txaf . XngT.
Chisf,Tzans .Opet.
hsst. Scafl Tref.lumgr.

Chief Tral. Emgr.

Dup.State Traf.Opexz.
Emgr

Asoz.Srate Traf.b Safecy
Lagx

un: Traf, kagr.

Asst.Yraf. Bugr.
Esgr.Mgr. 1
Teaf. Opar. Engr.

Agst.Chiaf Div.of Tesf.

.
Aesc.Dir.of Teal.
Anst.Traf.b Plomning
Lngr.

Asot.togr. of Traf.
Appt.Chiaf+Sunl Div,
Asst, Traf. Emgr.
host.Engz.of Traf. &
Safaty

bust. Traf. Kmgr.
Aest.Iraf.contrel &
Safery Ingr.

Asge . Div.Eugr.~Traf.
Asst. Mgr. Traf. Opit

Wy Ragt. IV Traf.

{22)
Seate Trafflc

Trons. Ingr. of Traf.

Skaes Traf.3ervicas lagr.

Ay .Ragr.Sepe. IV

Scava Trafliatar. Ingr.

Chief Traf.lngs.
Chiaf-Burwse of Traf.
Opas.

Traf. Maimt. Imgr.
Pisld Adwin.lugr.
Imc.lp Titls #20

-

[£2H

blecrict
Me. Traf. Rogr.
Rag. Trsf. Eagr.
Dist. Traf. Bagt.
Diat. Traf. Supe.
Catef, Drumch
Traf. & Befacy
Emgr.
Trane. Aswt. Kngs.

et Iraf. Ragr-

Dist.Traf.Oper.lags.

Disc.Trsf.i Safary

Dist.Tref.lags.
Met. Trei. Ingt.
Div.Tesf.lagx-
Rag. Irsf. Engr.
Pisc. Traf. tagr.
Dist. Traf.h Safsry
Dese. Teat. tegs.
Traf. Engt.

tagr. -Yrafl.

Bry.tagr.I1 Traf.

24
Assistsmt District

Diat. Seyv. Agemt
11

hest. Disc. Traf.
Lagr.
hosc.Dinc. . Traf.Oper.
tagr.

Trana. Iagr, I
Opar. Ingr
Anpt.Disc. Traf. lagr.
Asnt.Dist.Trai.Ingr.
Trasl. lagy. IV

ANt .Dint.3ral RagT.
Aspt. st Trel.é
Safety Ingz.

Disc.Trst. Sendies

Rev Rawpshite

Traf. Logr.

Tref. Comst. Engr.

New Jesrswy Chief Engr.Tlramsp.Opar. Chiaf Burssu of Llec.Opax. Supr.Dec.,Coust. Baiuc. DieL.Supv.Zlec.Frin. Asst.Dist.Jups.
& loesl Aide & Opaz. Ingr. Elec.bz.2agr.
Tew Vrxico Traf. Sarvices Lagr. Aast. Trsi_Sarviest fagr. - Disc. Tvaf. Rugr. -
Rew York Pir..Traf.b Safaty Div. Chief Safary Scd.Sys.Buwr. - tag. Tref. Eagr. -
Notth CaToline Ngr. of Tref. Emgr Asst Mgr. of Iref. "Emgr. Imc.lo Title 820 Div. Traf. Eagr. -
orth Dakots Traf. Tagr, - - - -
Ohio Bagr. of Traf, Anst. Traf. logr. - Diskt. Traf. Ingt. Asst. Disc. Teaf.
Rugr.
Ok }ahows Chief Traf. Engr. Anst.Chief Traf.lngr. - Div. Traf. Lmgr. -
Oregen 1nc.1s Tizds £ . - Isc.ls Title #5 -
Pexnay lvanis Civ(l Rugr. N Civil Zagr. IV Civil Rogr. V Civi]l EImgr.IV,Trsf. Civ.Rlegr.IXX, Traf.
Cutl.Spec. Iy tatl.3pec.I1
Mhode 1slsmd - - Chisf Ty Mainc.lupr.= - -
TIal. Disc. Traf. &
Tral & Plan EngT - Aset. Teaf. & - N
Seuth Cotolima Plen. Logr. Pian. Ingr
South Dekous Traf. Imgr. Traf Oper. Ingr. Proj. Sagr. Piet. Traf. Zagr. -
Traf. Dawign Lngr Emgr. I
Tennesese State Traf. Bagr. Asit.State Traf. Imgx. Rag. Traf. Rugt. - -
Taxan - - - lac.ls Title #h & 3 -
Deaby tngr. fwr Safery Traf. Logr. Traf.Opar.agr. Traf. Imgr. -
VYarwool - - - - -
Virgiaia Stete Wy .Traf.Safery Scate Moy .Assc.Traf. - Py Drisg.Traf.tngr. Ry Traf.lugt.i
tngr. Safecy Ingx.
Weshingron Traf. EPugr. . - Pist. Traf. Ingr. Pry. Isgr. )
Wast Pirginis Pir.Traf.Eagr .Div. Assc.Dir. Traf.Ingr.Div. - Rag. Traf. Ingt. Anst.Reg.Traf . Ingt.
Wistimain Chiaf Tratf.Ingy.CE} Traf.Engr.Supe.CE 7 & & - Dist.Chie! C2 7 Dist.Chief Tral.
Traf.Pagr.CE § Sape .28
Vyontag State Traf.Llugr.Oper. Wy . Traf.SSgnal Oper.dupw. - - -

12e6.
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an

@2

- $ign Sop fapv. $ign Feb. Fiame Kgr. Sigeel Shar fogv. - Alabems
Tes.In Titin Tan.Is Tizle 13 Tas.Is TMile 933 1za.In Tlile M5 Heiat, Peremsn Alasike
ﬁ. Mowitng ey MLet.Clme Sogv.:  BupXovkioy Craw Swpw. Tmf.ligesl Sepe.,of sl oy Meint. Mestne III Arisens
o e Muwin. Offiesr T dmin. Offieoe T - Jeb tupe. Asunases
- oy, Maiag. Sepv. lem.1n Tinie M Wy. Elss. Sapw. Toy. Wndes. Supv. Califavnts
Tref. Peveome - Tonl. Shey Fewvemne Toet. gt Teah. Peaumen - Colavnds
Tms.18 Titla m.a. Navkings Sept. Fartlsnd Pl Bloc. Thew. Sepr. G Sepv. Commanticut
Oper. Mgr. - Sigm $hsp Pevemsw - - 23 PR
- - Sign Sasy Sapr. - " ey, Pevosss I oeies
- wuu’m g fhep Prod. Nez. Cles. $ipmal tagr. “ ey, Eatne. Pevemsa I1 [
- ni.Slems & Novking - Teat.5ig.& Bry.L Trat Supv. Towail
- - Stae vy Suvc. Trnt: fgml fupe. Trases. Naiss. Pevewws  Lisho
Traf.Ficid Engr. lax.Iz Tiklc 23 3tgn Shey Fereams - Load Sevhwr,Pyresmac Illimeis
Opes. Tean. Dagr. Asst. VIV ¥atne. Vorhur T Clos. foxh. Swp IV-LTT Netne e T2 Tadtons
Traf.Cemgrul Trad.55g.4 Varking Stga Faep Supv. enl. $ig. Toeh. 2 Wy, Neine. Supw. 2 Y
B . Sigm Faep arsus Sepe. - Soriper Sepv. P—
Msc.Traf . Traf. Pornmen Sign Patacar raf. Sig. Iase. (Jr-¥vr) Seripar Foreimu . Tastnsky
::;'a Teat. Sigs Poreme Soop Sign Forema Klex. Povsase Seripiag Ging Fervaes loutotans
s . Stom Shey Foresse Tles. Poromen PO S Yatne
Traf. fagr. TIT tel,5igm Decign Traf. Sigh Shed Supr. Teaf. Sig. Te=h. Sepw. Bwy. Mavkings Xarylamt
'me.mmg. %Emm:a Itm ey Peroees - teaf. Clos. Pepcene TNCE. Seat. Poe
Sige Scpv .VEXY Sigm Supr. TIX Sten Supv. ¥ Tles. 12 Slea Mesh. IV NSahigon
Trsf. Oper. Signing Sumer. Toe.In Tigle Iles. Traf. Maing. l=pv. Isx.Is TiEla 13 Memsswta
Caord . 3igm Supv. .
- - Ary.dainc. Supv. IT Try. Xsius. Smps. Pecomn, vy Neins.IT Hismissiopt
- - 35 Sep feroms el & Lghcieg Fermme Ims.In Ticie 44 Wissenri
- - Tailater Peraaun - - Neusrus
- g Toue- Supe. Siam Shoy Segv. Commnics tioes Mgx. Ise.In Tiole M Sebwanka
- Hgs Shop Jepe. - - Moy, Meiat. Mevemss Novents
fral.Matac. - Sign Shep Permme Tral. Stgmel Pevecrs * ¥ Wow fampahire
o Supv. of Bry. Narkisg Terwma Sign Shep Tormme Tlee. Opacr. Povemsn fry. Maviing Yov Jersey
Trad. Swpv. - Hgn Shep Foremm Trsf. Cles. Soye. Ies.In Title 48 Now Mexies
Tagr.in Charge Age Dy Sapo. T Sige Shep Sepv. I Supv. Llse. laborar Sypw. How York
:“nf-;ﬂun Traf. Sesvican €6 Inm.In Title £2% Traf.Comtrul Tosh. IT Traf.larvisss Craw Horth Caroling
- - 1ige ey Forasa - losder . Beeth Dakses
traf.teazTat em Supe. Iige Sepv. 2 Stg. O, Sow. 3 Leutsmabar 2 L™
'm;'. Supt. - - - Teof. Werking Fersmsm Chlahome
Tox.Ia Titls - Sign Swp Sept. Bles. Jupc. Irriving Crew Supr. Oxagon
” - Traf. Cousyel Spas. Sign Shep Torsmmm Givil Emey, II Ary. Fexsmms I3 Townay vanis
Loy Moime . Supw. ' - - ' g::‘ ch-r:: towe- 1 Traf. Line Petiancer Rhade Talowd
Traf. Perumu
- - Uy Moint.Crew Supw. Tradea Verkar fawv. Wy Matne.Craow Supr. Semth Civelims
- Sigm Sapv. :;;’:M Farvaan - :;?utnmr s Soush behews
::::: :ml Bry. Mazkiag Supc. - - ™ - Tossassee
- Sign Sepw. - - - Tonae
Sigmal Supt. - - - - b
- Trat. S Sope. Traf. $85. Sow. Havhar Crew Lasder B Vewmeat
£y, Trat . Tach. Wry. Pevewn Tvy. Peromen Sry. Squiy. Dlex. Povepen Twy. Poyemes Yurgsmia
e - - :r:t' g, Swpv. - Vashing sva
- - Trof. Tosh. ITT Clee. tesh. TV g Shep Jupv. Vest Virgimia
Mac.Tenf KT & Narking & Jigaing Warkims & Silgning tlex. Supe. CT & Narking €T 2 Wassnsin
Supv.Tt 3 Sapv. IT & Coord. LT 6 & 5 Crov Chief 27 1
- - Sigm Shoy Supr. Ty, tagr. Try. ferisiog Pevemen Vyening
127.
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RATEREARCE AND TRAFTIC QPIRATIONS FRRSGEL TITIRS UIED BY OUATE SECYMAY DEPARTNEIY (e of Joiy 1, 327Q)

Alobams - S4pe Pofoenr Refeot. Texh. Prilisy 2end. 8ip. Tesh.
Lobweoz)
Alachs Ise.ls Titis 029 Ime.In 0tie 93 Sas.in Title O Berip.Tesh.Kloe., ot ol
ATiacwe Doy Matns Mevkar IR1 Bry.85gm Pad. Top.Sipe Eemeallac 2wl Mhg.b LighCing Taah.
Aransnos Jak Semt. Bigemew T & 53 Shian Soww. -
Colifoneds ize,ln Mida X7 Ine.in Ticic M7 - Wy Blae. 3 ee TX
[t - Sipn Fab. - Iref. 34g. Tosh. T & T
CARESE AT Sigas & Nerhiag @ & BT Qeade § - Thec. Tagh.
D deeos Plox.Fige & Varkimns Sope. 2ipa Ped. I &£ 1T Preders Balpac traf.Sig. Pew.
Imnitwrast Togh. I & I
Yaeibo Twy. Fevboos 1 5432 $hsp Poswerm Simn Sogh. Sapr. ITmah. IV
Casexic Rey, Majme. Jeraroa TI BPE Hited Lsdsey IOF ilied Aolbege Brof. 84s. Bosh.
Twwosd - dign Dednowr & Puimeer - Boy. lighting Povbwe & Zime.
p:C g Tremwp Natni. Poreesn Roy. 3ign Pob. - Tewf. Sig. Tesh.
paSLT " TS isc.18 TLg)e 29 Sign Puiewmy Ias s Tele OF9 Tenl.Stg Sugs. o Sogh.
221k Seporse Cpaz. -
Sosdimn Naiat. Yevmsr 131 isz.ia Ricle O Katee Sesoer IV Ties. Tesh. ¥ & 32X
lews - Sigm ey Swolmr © Twaf. S43. Tosh. 1
Xnmeoe - 3340 Shop Sevhar - -
Entyrwaly Ims.ln Tirde 020 Imc.In ke M7 Lr. Bty Spon .4 Tlex. Tash. Xo¥
labecare ~fwyp.
1wt s ione Scoeawide Sige Povercn - Swearide 3m Latavide Sig. Trwd
Trabosnn
Notoe Toy. Haimp. Naw TY Sign Peistew 2imn Shey Zosh. Trof.84g. & L. Tewh,
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MAINTENANCE EQUIPMENT UTILIZATION SURVEY

Introduction:

At its February 14, 1980, meeting, the A.C.R. 30 subcommittee
voted to narrow the focus of {ts highway maintenance study and
concentrate on maintenance equipment utilization within the
Nevada Department of Transportation, The individual members of
the subcommittee were to visit the district offices and mainte-
nance yards within their gecgraphic areas to talk with district
staff personnel and gather additicnal information about equip-
ment utilization and departmental efficiency. .-

In conjunction with these visits, staff prepared an equipment
utilization survey using the methodology employed in a similar
study conducted by the Virginia Department of Highways. The
study examined a representative sample of maintenance equip-
ment units; derived average usage per sampled unit by mainte-
nance district; and calculated a proposed "standard" of
utilization through averaging the districts® average utiliza-
tion rate and the district usage representing the highest
utilization rate.

Although the Virginia study included an estimation of dollar
savings to be gained, a difference in the egquipment rental
systems between the two states prevented such a similarity
from being drawn in the Nevada review. Some dollar savings
should, however, be realized through increased utilization
of maintenance equipment.

Nevada Survey:

In fiscal year 1978-79, the Nevada Department of Transportation
had 1,767 separate pieces of equipment which had a total value,
based upon original purchase price, of $16,951,276. For pur-
poses of review, 1,024 units were studied which represented
57.9% of the total urnits owned. (The survey included only the
major maintenance equipment items--sedans, pickups, and mis-
cellaneous maintenance units were excluded.) The total value
of the sample units was $12,901,439 or 76.1% of total value

of all equipment items.

Chart A shows a cumulative listing of the sampled units and
their original purchase price value. For example, in fiscal
year 1978-79, 90 utility trucks were assigned to the six main-
tenance districts, the total value of which based upon original
purchase price, equaled $738,932., 1In reviewing these value
figures, the tremendous increase in equipment costs in recent
years should also be kept in mind. An equipment cost compari-
son (Chart B) as presented by the Department of Transportation,
is included for your review of current egquipment prices.

147,
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CHART A

District District
Class Maint. Egpt. Maint. Eqpt.
Code Item Units Statewide Value Statewic

11 Utility Trucks S0 738,932
12 Single Axle Dump Trucks 173 2,209,126
13 Tandem Axle Dump Trucks 65 __ 1,696,095
14 Tractor Trucks 13 333,196
15 A W.D. Trucks 32 684,045
21 Line Striper 4 93,761
23 Traction Broom 54 148,222
24 Street Sweeper. 11 198,799
25 Water Trucks 8 263,594
28 Distributors 13 308,905
30 Maintenance Distributors 27 87,527
31 Motor Graders 53 1,331,834
33 Pulvimixer 17 165,107
35 L,oaders 77 1,648,668
37 Conveyors ) 31 248,839
40 Patcheaters & Crack Fillers 30 230,863
4] Mowers 18 56,200
42 Rotary Plows 16 686,760
45 Steel Wheeled Rollers 22 7 250,658
47 Pneumatic Rollers 12 115,056
48 Shovel & Backhoe Comb. 2 59,969
54 Indust. Tractors w/Attach. 32 313,680
55 Crawler Tractors 18 489,850
60 Cargo Tilt Trailer , 69 321,508
63 Arrow Bds. & Sign Trailers 127 87,452
66 Chip Spreaders 5 69,815
68 Screening Plants 5 62,978

1,024 12,901,439
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CHART B

EQUEPHENT REMLACEHENY COST COMPARISOM

*

=10
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Chart C shows the average utilization per unit by hours in each
of the six maintenance districts during fiscal year 1978-79.

This information was taken from the Maintenance Management
System Summary of Equipment Hours and NDOT Equipment Listing
by Class and District. The figures were derived by dividing
the total number of hours each equipment class was used in
each district by the total number of units assigned to that
district during fiscal year 1978-79. For example, District I
used Equipment Class 1li--utility trucks--a total of 38,482
hours last fiscal year. During the year, 30 trucks were
assigned to the district making the average annual usage per
unit 1,283 hours. Please note where no utilization is shown,
no units in that class were assigned. This comparison shcws
an interesting contrast in terms of utilization between dis-
tricts. The subcommittee may want to delve into this area
more deeply keeping in mind there may be some valid reasons
for the differences.

Chart D presents the proposed "standard" hours of utilization
per unit by equipment class. The "standard” is derived by
averaging the hours used on the average for all districts with
the hours utilized by the district with the highest use. The
proposed "standards" are then compared with the current dis-
trict average to determine the increased utilization percent-
age that could be attained. For example, for the utility
truck class, the district average was 1,148 hours of use in
fiscal year 1978-79, District II had the highest usage with
1,472 hours. The proposed standard of utilization equals
1,310 hours (the average between 1,148 and 1,472 hours). If
all districts could meet this standard, it would represent a
14.1% increase over the current dlstrlct average of 1,148
hours.

Based upon the above methodology, it is estimated that the
Department could increase its utilization of maintenance
equipment by 15% if the proposed "standards" were set and
achieved. That is to say that if the proposed "standards"
were met, then on an overall basis the Department could per-
form 15% more work with existing equipment or current work
with 15% less equipment.

Once again, it should be realized that the proposed "standards"
recommended as a product of this survey are meant as standards
to be aimed for by the Department in increasing its eguipment
utilization. The utilization figures used in determining the
standards have already been achieved by at least one district
and should serve as a gauge for all districts in improving
equipment utilization,
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Class
Code Item I 11

11 Utility Trucks 1,283 1,472%
12 Single Axle Dump Trucks 842 1,219*
13 Tandem Axle Dump Trucks 950 1,150%*
14 Tractor Trucks 154 389

15 aA,W.,D. Trucks 510 1,183*
21 Line Striper 930 1,118%
23 Traction Broom 286 320%
24 Street Sweeper 1,101* 855

25 Water Trucks 601 1,174*
28 Bistributors 114 582%
30 Maintenance Distributors 25 186

31 Motor Graders 675 725

33 Pulvimixer 113

35 Loaders 796 913

37 Conveyors 8 64

40 Patcheaters & Crack Fillers 140

41 Mowers 349 215

42 Rotary Plows 91*
45 Steel Wheeled Rollers 149 30l

47 Pneumatic Rollers 79 559%
48 Shovel & Backhoe Comb, 344*
54 Indust. Tractors w/Attach. k1:13 398

55 Crawler Tractors 731 260

60 Cargo Tilt Trailer . 280 g4

63 Arrow Bds. & Sign Trailers 178 340*
66 Chip Spreaders 87 702*
68 Screening Plants

*®

District High

'

CHART C

111 v
1,093 874
1,218 1,093
1,002 1,020
405 395
522 257
637
219 146
260 274
531 285
337 404
212 193
494 7774
233 247%
991* 968
322 873*
218% 168
399# 317
36 53
213 226
324 140
259
324 434*
380 900*
341 324
326 152
337 240
368 965*%

1,110

1,121

1,057
423*
390

280
139
493
468
348+
562
63
809
372
i8
88

304
353

149
456

443 -

248
132

VI Average
1,053 1,148
1,069 1,094
752 989
300 344
418 547
915 900
230 247
248 480
617
313 370
287 209
626 643
135 158
724 867
265 317
206 150
313 280
50
332+ 254
369 304
302
319 335
151 480
294 344
324 261
239 321
96 390
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CHART D

Percent Diff. Proposed % Proposed
Class Hours Used Hours Used Between High Standard Greater Than
Code Item Dist. Avg, Dist, High and Average Total Hours Hours Dist., Avq.
11 Utility Trucks 1,148 1,472 28,2 2,620 1,310 14.1
12 Single Axle Dump Trucks 1,094 1,219 - i1.4 2,313 1,157 5.8
i3 Tandem Axle Dump Trucks 989 1,150 16,3 2,139 1,070 8.2
14 Tractoxr Trucks . 344 423 23.0 167 384 1.6
21 Line Striper** 900 1,118 24,2 2,018 1,009 12.1
23 Traction Broom 247 320 29.6 567 284 15.0
24 Street Sweeper 480 1,101 129.3 1,581 791 64.8
25 Water Trucks®*** 617 1,174 90.8 1,791 896 45.2
28 Distributors 370 . 582 57.3 952 478 28.6
30 Maintenance Distributors 209 348 66.5 557 279 33.5
31 Motor Grader 643 - 111 20.8 1,420 710 10.4
33 Pulvimixer®*** 158 247 56.3 405 203 28.9
35 Loaders 867 991 14.3 1,858 929 7,1
37 Conveyors 317 1873 175.3 1,190 595 e7.7
40 Patcheaters & Crack Fillerg*## 150 218 45.3 368 184 22.7
11 Mowers 280 399 42.5 679 340 21.4
45 Steel Wheeled Rollers 254 332 30.7 586 293 15.4
47 Pneumatic Rollers 304 559 83.9 . 863 432 42.1
48 Shovel & Backhoe Comb,* 302 344 13.9 646 323 7.0
54 Indust. Tractors w/Attach, 335 434 29.6 769 385 14.9
55 Crawler Tractors 480 900 87.5 1,380 690 43.8
60 Cargo Tilt Trailer 344 443 28.8 . 787 394 14.5
63 Arrow Bds. & Sign Trailers 261 340 30.3 601 301 15.3
66 Chip Spreaders®**®* 321 702 116.7 1,023 512 59.5

68 Screening Plants** 390 965 147.4 1,35% 678 13.8

* "Two Districts . .
¥*  pour Districts . }
*** piye Districts



In addition, a comparison of actual versus potential usage has
also been prepared. Chart E is a copy of one of the utiliza-
tion charts transmitted to the subcommittee on April 24. The
chart compares the actual usage of equipment to the potential
usage of equipment of all equipment assigned to the maintenance
districts.

It should be noted that maintenance utilization varies from a
high of 59.3% for utility trucks to a low of 7% for pulvimixers.
A private industry equipment rental firm indicates that 60% is
the break even point for purchase versus rental decisions.

The subcommittee should review this chart with caution, as

there may be valid reasons for the low utilization percentages,
such as, age of equipment, seasonal conditions, project and man-
power schedules. '

This report also contains additional areas for further investi-
gation in the subcommittee's equipment utilization studies which
follow,

Eguipment Rental Rates

One of the possible areas that the subcommittee may want to
investigate in its continuing survey of eguipment utilization
is the Nevada Department of Transportaticn's equipment rental
procedures.

As mentioned earlier in this report, the Nevada Department of
Transportation's hourly rental schedule differs from the flex-
ible equipment rental system used in Virginia. According to
Department equipment personnel, Nevada's system provides the
same rental rate for equipment classes to all districts.
Although the rental rates vary with equipment classes and
encompass the total cost of the equipment, insurance, depre-
ciation and overhead, the rates charged to all districts are
the same and the districts are not charged for use of the
equipment unless it is actually used, regardless of whether
or not the eguipment is assigned to a specific district. The
fact that the rate is the same for all districts and not
charged unless equipment is activated, can result in few
attempts at user control of equipment or increased equipment
utilization,

On the other hand, the Virginia Highway Department has a flex-
ible rental schedule that encompasses total cost of equipment,
insurance, depreciation, overhead and utilization; therefore,
equipment rental rates charged to districts are not the same.
Those districts with higher utilization are, in effect,
charged lower rental rates, subsequently, equipment users play
a more active role in equipment operational cost decisions.

153."
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CHART E

TOTAL HIGHWAY BEQUIPMENT ASSIGNED TO DISTRICTS

154,

Equip. Total Hours Total Hours  Percentage
Class # of Used Available Utilizatic
Code Equipment Description Units FY 1978-79 FY 1978-79 FY 1978-79
11 Utility Trucks 90 110,958 187,200 59,.3%
12 Single Axle Dump Trucks 173 197,161 359,840 54.8%
13 Tandem Axle Dump Trucks 65 65,271 135,200 48,3%
14 Tractor Trucks 13 4,285 27,040 15.8%
21 Line Striper 4 . 3,600 8,320 43.3%
23 Traction Broom 54 13,730 112,320 12.2%
24 Street Sweeper 11 7,892 22,880 34,5%
25 Water Trucks 8 4,946 16,640 29,7%
28 Distributors 13 5,013 27,040 18.5%
30 Maintenance Distributors 27 5,674 56,160 10.1%
31 Motor Grader 53 34,039 110,240 30.9%
33 Pulvimixer 17 2,484 35,360 7.0%
35 Loaders 77 67,287 160,160 42,0%
40 Patcheaters & Crack Fillers 30 4,896 62,400 7.8%
41 Mowers 18 5,419 37,440 14.5%
45 Steel Wheeled Rollers 22 6,004 45,760 13.1%
47 Pneumatic Rollers . 12 3,646 24,960 14.6%
48 Shovel & Backhoe Camb. 2 659 4,160 15.8%
54 Indust., Tractor w/ Attach. 32 11,380 66,560 17.1%
55 Crawler Tractor 18 7,687 37,440 20.5%
60 Cargo Tilt Trailers 69 24,159 143,520 16.8%
63 Arrow Bds. & Sign Trailers 127 35,985 264,160 13.6%°
Seasonal and/or Special Use Equipment
15 AW.D. Trucks 32 27,546 N/A N/A
42 Rotary Plows 16 1,198 N/A N/A
Other Equipment

37 Conveyers 31 11,046 64,480 17.1%
66 Chip Spreaders 5 1,872 10,400 18.0%
68 Screening Plant 5 2,013 10,400 19.4%
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Discussions with NDOT equipment personnel, indicated that con-
sideration is currently underway to change the current equip-
ment rental plan. The new procedure would establish a dual
rental rate system which would charge rental rates based upon
miles or hours of use and equipment unit assignment. Under
the new system,. therefore, districts will be charged one

rate for equipment assigned to the district and another rate
for using the equipment. It is foreseen that this rental
method could result in increased equipment utilization and

a subsequent reduction in overall operational costs.

The subcommittee may want to investigate this proposal further
as a means of increasing departmental equipment utilization
efficiency.

Equipment Division Organization

Another area the subcommittee may want to review is the organiza-
tion of the Equipment Division within the Department and the role
that Division plays in equipment utilization, acquisition, main-
tenance and replacement decisions,

Discussion with Highway eguipment personnel indicated that while
the Equipment Division has accountability for record maintenance
and accounting for all departmental equipment, the Division does
not--other than in an advisory capacity--have control over the
placement of equipment in districts, the maintenance of utiliza-
tion standards, or direct line control over district equipment
personnel. As shown on the attached organizational chart, the
equipment personnel in the districts report directly to the dis-
trict engineers and not to the State Highway Equipment Superin-
tendent. Information also indicates' that the Division does have
input into the drawing up of specifications for new maintenance
equipment, does do the "make ready" work on new equipment
received by the Department, conducts ongoing training of district
equipment personnel, and is responsible for monitoring of equip-
ment parts inventory purchases and maintenance within the dis-
tricts.

The subcommittee may want to delve further into the role that

it feels the Equipment Division should play particularly in the
areas of equipment assignment and utilization rate monitoring

and control. In addition, the subcommittee may want to discuss
with departmental personnel the reasons for the district equip-
ment personnel reporting structure as it is now established and
investigate the possibility of increased efficiency in the depart-
ment equipment operations through a transfer of authority for
these positions to the Equipment Division.

Rental of Maintenance Egquipment

The subcommittee may want to explore the feasibility of recommend-
ing increased rental of certain equipment where low utilization

155.
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rates would warrant such action. Ip considering such action,
however, the subcommittee should be advised that in the past,

the Department has indicated the types of equipment required
were not available for rent; however, the downturn in the eco-
nomic situation may be more favorable to the Department in its
efforts in this area in the future. The possibility of an
advance agreement with some contractors could also be researched,

Conclusions:

In conclusion, this report contains some possible ideas the sub-
committee may want to consider in its deliberations concerning
maintenance equipment utilization studies. Some of the possible
proposals include:

1. Development of equipment utilization standards as
targets to shoot for in increasing equipment utili-
zation efficiency.

2. Adoption of an equipment rental system that encourages
increased equipment user participation and utilization
incentives.

3. Review of the current organizational structure as it
affects equipment utilization efficiency.

4. Consideration for increased equipment rental
should the proper equipment be available.

The ever increasing value of highway maintenance equipment makes
maximum utilization of that equipment a top priority. The utili-
zation issue is sure to become a much more important issue in the
future particularly if additional General Fund appropriations

are required to aid the ailing Highway Fund.

157,
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District I Eguipmant Dtilizatien . .-

Eoaip. TOotal Bours  IOtAl Hours  Percentage
Class $ of Used Available Ueilization
Code Equipment Description Units FY 1578-79 FY 1978-79 FY 1978~-79
1] Utility Trucks 30 38,482 62,400 61.7%
12 Single Axie Dump Trucks 2 10,109 24,960 40.5%
13 TanGem Axie Dump Trucks 14 13,296 29,120 45.7%
14 Tractor Trucks 3 462 6,240 7.4%
21 Line Striper 1 930 2,080 44.7%
23 Traction Broom 8 2,286 16,640 13.7%
24 Street Sweeper 4 4,405 8,320 52.9%
25 Vater Trucks 4 2,404 8,320 28.9%
28 Distrilutors 2 227 4,160 5.5%
30 . Maintenance Distributors 4 100 8,320 1.2%
31 Motor Grader 9 €,077 18,720 32.5%
35 Loaders 12 9,534 24,960 38.3%
41 Mowers 4 1,396 8,320 16.8%
45 Steel Wneeled Rollers 2 298 4,160 7.2%
47 Pneumatic Rollers 2 157 4,160 3,.8%
54 Indust. Tractar w/ Attach. 7 2,703 14,560 18.6%
5% Crawler Tractor 3 2,194 6,240 35.2%
60 Cargo Tilt Trailers 13 3,644 27,040 13.5%
63 Arrow Bds. & Sign Trailers 1

3,385 39,3520 8.6%

Seasonal Ecuipment

15 A.W.D. Trucks 2 1,020 NA N/A
Othex

37 Conveyors 1 8 2,080 0.0%

66 Chip Spreaders 1 87 2,080 4.2%

Source: Fiscal Analysis Division with information supplied by the NDCT Ecuipment
Listing Class and District - 6/30/79 and' fram the MMS Summary of Ecuip-
ment Hours - 7/78 thru 6/7S.

158.
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District 1II Eguipment Utilization

Ecuip. “Total Hours  Total HOurs.  Percentage
Class f of Used Avzilable Dtilization
Code Equipment Description Units FY 1978-78 FY 1978-79 FY 1978B-79
11 Utility Trucks 24 35,325 49,920 70.8%
12 Single Axle Dump Truks S8 70,692 120,640 58.6%
13 Tandem Axle Dump Trucks 19 21,850 39,520 55.3%
14 Tractor Trucks 2 778 4,160 187
21 Line Striper 1l 1,118 2,080 53.8%
23 Tractor Broom 12 3,843 24,960 15.4%
24 Street Sweeper 3 2,566 6,240 41.1%
25 Water Trucks 1 1,174 2,080 56.4%
28 Distributors 3 1,745 6,240 28.0%
30 Maintenance Distributors 5 932 10,400 9.0%
31 Motor Grader p 8,704 24,960 34.9%
33 _Pulvimixer 5 565 10,400 5.4%
35 Lloaders 18 17,350 39,520 43.9%
40 Patcheaters & Crack Fillers 10 1,398 20,800 6.7%
41 Mowers 1 - 215 2,080 10.3%
45 Steel Wheeled Rollers 10 3,011 20,800 - 14.5%
47 Prneunatic Rollers 2 1,118 4,160 26.9%
48 Shovel & Backhoe Comb. 1 344 2,080 16.5%
54 Indust. Tractor w/ Attach. 7 2,789 14,560 19.2%
3 Crawler Tractor 4 1,038 8,320 12.5%
60 Cargo Tilt Trailers 16 6,148 33,280 18.5%
32 10,380 66,560 16.3%

63 Arrow Bds. & Sign Trailers

Seasonal Ecuipment

15 A.W.D. Trucks a8 21,293 N/2 N/A
42 tary Plows 1 1,000 . N/A N/A

Cther Egquipment

37 Convevers 3 193 6,240 T30y
66 Chip Spreaders ~ 1 702 2,080 33.8%
77 Line Striper, rreeway 1 872 2,080 41.9%

Source: Fiscal Analysis Division with inforrmation suplied by the NDOT Eguipment
Listing Class and District -~ 6/30/79 and from the M4S Sumrary of Ecuip—~
ment Hours - 7/78 thru €/79.

159.
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District IV Fguipment Utilization
Equip. Total Hours Total HOurf  Fercentage
Class # of Used Avrilable Utilizatiom
Code Ecuipment Description Units FY 1978-79 FY 1978-79 FY 1978-7°¢
11 Utility Trucks 9 7.864 18,720 42.0%
12 Single Axle Durp Trucks 28 30, 600 58,240 $2.5%
13 Tandem Axle Dump Trucks 7 7,143 14,580 49.1%
14 Tractor Trucks 2 790 4,160 19.0%
23 Tractor Broom 8 1,169 16,640 7.0%
24 Street Sweepsr 1 274 2,080 13
25 Water Trucks 1 285 2,080 13.7%
28 Distributors 2 808 4,160 19.4%
30 Maintenance Distributors 4 770 8,320 9.3%
31 Motor Grader 7 5,440 14,560 37.4%
33 Pulvimixer 2 490 4,160 11.8%
35 Loaders 10 9,667 20,800 46.5%
40 Patcheaters & Crack Fillers 4 672 8,320 8.1%
41 Mowers 4 1,269 8,320 15.3%
45 Steel Wheeled Rollers 2 481 4,160 10.8%
47 Pnegmnatic Rollers 2 280 4,160 6.7
54 Indust. Tractor w/ Attach. 4 1,734 B,320° 20.8%
55 Crawler Tractors 2 1,799 4,160 43.2%
60 Cargo Tilt Trailers 10 3,244 20,800 15.6%
63 Arrow Bds, & Sign Trailers 12 1,828 24,960 7.3%
Seascnal Equipment
15 A.W.D. Trucks 2 514 N/A N/A
42 Rotary Plows 1 53 N/A N/A
Other Equizment
3?7 Conveyers 4 3,490 8, 320 4.2%
66 Chip Spreaders 1 240 2,080 11.5%
68 Screening Plant 1 965 2,080 4€.4%
Source: Fiscal Analysis Division with informetion supplied bv the NDOT Eguiprmant

Listing Class and District ~ 6/30/79 and from the

rent Bours - 7/78 thru 6/79.

160.
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District V Equipment Utilization
Taaip. Total Hours TOGAl FOurs  Percantage
Class § of Used Available Utilization
Code Eguiprent Description Units FY 1978-79 FY 1978-79 Y 1978-79
11 Utility Trucks 8 8,877 16,640 53.3)
12 Single Axle Dump Trucks 27 30,268 56,160 53.9%
13 Tandem Axle Dumo Trucks ] 8,453 16,640 S0.8%
14 Tractor Trucks 2 846 4,160 20. 3%
23 Tractor Broom 11 3,07¢ 22,880 13.4%
24 Street Sweeper 1 138 2,080 6.7%
25 Water Trucks l 493 2,080 23.8%
28 Distributors 2 835 4,160 22.5%
30 Maintenance Distributors s 1,738 10,400 l16.7%
3 Motor Grader 10 5,620 20,800 27.0%
33 Pulvimixer 3 bY:1-| 6,240 im
35 lLoaders 14 11,322 29,120 38.9%
40 ‘Patcheaters & Crack Fillers 3 53 6,240 1.0%
41 Mowers 2 176 4,160 4.2%
45 Steel Wheeled Rollers 2 608 4,160 14.6%
47 Pneuratic Rollers 2 706 4,160 17.0%
54 . Indust. Tractor w/ Attach. 2 297 4,160 7.1%
55 Crawler Tractor 2 912 4,160 21.9%
Cargo Tilt Trailers 12 5,313 24,960 21.2%
€3 Arrow Bds. & Sign Trajlers 12 2,976 24,960 11.9%
Seasonal Ecuipment
15 R.W.D. Trucks 3 1,170 N/A N/A
Other Ecuipment
37 Conveyers 7 2,605 14,560 17.9%
68 Screening Plant 1 132 2,080 6.3%
Source: Fiscal Analysis Division with information supplied by the NDOT Ecuipment

Listing Class and District - 6/30/79 and from the MMS Summary of Eguip-
ment Hours - 7/78 thru 6/79.
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ey

NEVAMA DFJ’M_C]-Q"NT o NIy
L COPOSED WWPLACHINE IUTPHAIRT 0, 1972 - B0

Descristion

Slans

Pickups

Tronch Filler Muxlel €00

9500 W Truchk W/GAAB. Comsact

. 9500 GW Cal Truck

Y300 GVW Dunp Truck

27,500 QW CsC W/1S500 Cal Weedar
27,500 GV C&C Tk

16,000 GV Tandem Dump Tivek
11,000 GW MDD Tiuck

‘ead Broom - Tow Type

S:lf Propelled Street Swesper
Dwecpster Model TP-60 S~eeper
ntor Grader

Toader 2k Cu Yo W/4 in 1 Buckst -
smill loader With Trencher
Lnader -1.5 Cu. Yo., :

Conveyer 30" X 70' -~ Gas Cperated
Crack Filler - Trailer Mounted .
Paver, Asphalt, Towed W/Auger
Tr.:3h fhraider - Trailer Mountad
15 T Rotary Mower

Froumatic Follier 3«10 Ton
Lixtustrial Tractar With Drag Rlxis

ixn Rental Faudp. (Caréressars,
cararators, ang Other Non~-Motored
Mniiaent)

Denartment Total

Coanity

~N
~u8l

=

b R P B R L B R R R 00 L

143 Units

l162.

pr- -

3/15/79

Unit Cost - Total Cos

4,963 s 134,000
6,000 . 300,000
14,000 28,000
15,000 15,000
6,000 18,000
8,300 24,900
30,000 30,000
18,500 333,000
36,000 - 504,000
46,000 92,000
6,900 13,800
46,300 46,300
12,000 .. 24,000
$6,000 -7 224,000
£0,000 - 150,000
25,000 25,000
37,500 37,500
26,500 " 26,500
11,200 11,200
12,000 - 12,000
5,000 5,000
6,200 . ... 8,200
24,000 - - .- 48,000
10,000 -10,000
$  381,600:

2,500,000
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PROP(ISED. ADDITONAL PQUIPMENT FOR FISCAL YEAR 1979-80
(Mot replacement for older equimment)

District 1

District 2

District 3

District 4

District 5

] XX
AXX
3 XX
g1
EXX
XY

2x X

Quantity Class Code
1l 24
1 54
1 35
1 41
1 23
1l 47
1l 66
1l 25
1 40
1l 45
1 8
1 45
1l 47
1 8
AAS VE A48
Revo
res). E1<0O
E ~ y
THNAPA o
Yy A8 EMYEA

Egqui

e OV - STATEWIDE A

163.

Description Amount
Street Sweeper, SP $ 46,300.00
Tractor W/Drag Blade Small 10,000.00

Loader,Small Bcb Cat
Trencher & Small Hoe 25,000.00
Trash Shredder, trlr mtd 5,000.00

Road Broaom, Tow Type 6,900.00
Pneumatic Roller 24,000.00
Paver, Self Propelled 100,000.00

Truck Water 3600 Gal Cap. 49,600.00
Paver,Asphalt, Towed

w/Auger (Layton) 12,000.00
Roller 8-12 Ton Steel
Wheel 37,000.00

Trench Filler Model 600 14,000.00
Roller, Steel Vheel 8-12
Ton 37,000.00

Roller, Pneumatic Tired 24,000.00
Trench Filler Model 600 14,000.00
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1
3

11
11
11

41
42

78

3/15/79

NEVADA DEPARTHMENT OF IIGIWAYS

PROPOSED REPLACEMENT EQUIPMENT FOR 1980-81

DESCRIPTION

Sedans

Pickups

Trench Filler, lodel 600
9500 GVW Truck, W/Gbg. Comp.
96500 GVWW CiC Truck

9500 GYW Dump Truck

27,000 GVW C&C Truck

16,000 GVM Tandem Axle Dump Truck 14

41,000 GVN AWD Truck
Self-Propelled Street Sweeper
‘Swecpster, Mdl TP-60 Sweeper
Conveyor 30" 70' - Gas Operated
Re-Cycle Machines
Paver, Asphalt, towed w/auger
15 Ft. Rotary Mower
Rotary Plow
" Road Planer
Pugnill Asphalt Plant

Non-Rental Equipment
(Compressor, Generators, and

other Non-Motored Equipment)

Department Total 128 Units

164.
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QUANTITY - - UNIT COST TOTAL
25 © 5360. 134,
45. = 5666. 300,

2 ~ 14000. 28,1
1 15000. 15,
6000. 18,(

8300. 24,¢

18 18500. . 333,(
36000. 504, ¢

2 50000. 100,0
2 75000. 150,0
2 12000. 24,0
2 30000. 60,0
3 12000. 36,0
1 12000. 12,0
1 6100. 6,1
1 175000. 175,01
1 150000. 150, Ot
2 75000. 150, O(
280,00
2,500.00
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CURRENT

TAX PER LAST DATE TAXATION
STATE GALLON OF CHANGE OF GASOHOL NOTES
A Effective 7/80,
ALABRMA 11¢ 8/80 tax is 3¢/gal. less
than gasoline tax.
ALASKA 8¢ 7/61 Effective 1/8B1, -—
exempt entirely.
ARIZONA 8¢ 9/74
Effective 7/79,
ARKANSAS 9.5¢ /78 gasohol manufactured
in-state is exempt.
CALIFORNIA 7¢ 9/68 Levies an additional
4.75% sales tax.
Taxed at 2¢/gail.
until 7/85. (O
COLORADO 7¢ 6/69 also provides a re-
duced property valu~
ation (1380-84) for
property used in the
production of gasohol.
h Proposal to shift to
CONNECTICUT 11¢ 6/76 Effective 7/79, tax a tax of 11% of the
’ is 10¢/gallon. wholesale price faile:
| during 1980 session.
DELAWARE -1 9/78
7/80-7/83, taxed at
FLORIDA 8¢ /71 3¢/gal.; 7/82-7/85,
exempt from 4¢ of
prevailing gasoline
tax; 7/85-7/87,
exempt from 2¢ of
prevailing casoline
tax.
GEORGIA 7.5¢ 7/79 Levies an additional
- sales tax of 3% of
the retail price, les:
the 7.5¢ tax.
HAWAI T 8.5¢ 5/7% 7/80-6/85, exempt Levies an additional
entirely. 4% sales tax.
1DAHO 9.5¢ 7/76

166.
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CURRENT

TAX PER LAST DATE TAXATION
STATE GALLON OF CHANGE OF GASOMOL NOTES
ILLINOIS 7.5¢ 8/69 Currently taxed at Levies an gdditional
prevailing gasoline 4% sales tax,
rate.
*Rate_set semi-annual’
INDIANA 8.5¢* 3/80 Exempt from all at 8% of the average
taxes. retii] price (before
taxes). A eaiiing {s
imposed of 12¢/gel. ir
1980; l4¢/mal. im '81;
16¢/gal. thorsafter. ;
4% sales tax is also
Tevied.
. Currently exempt A11 motor fusl taxes
I0WA 10¢ 1/79 from all taxes are requireq by the
except & 3% sales Jowa Constitution to
tax. Begimning go to the hignay
5/81, gasohol wili fund; state sales tax
be taxed at 5¢/cal. revenue {from gasoline
through 1583 & sales) go to general
axempt from the revenus.
saies tex.
Effective 7/80, gase
KANSAS 8¢ 7/78 ohol tax incrasased
. from 34/gal. to 4¢/
gal. Tax will ine
craese le/gal. each
yaar until it reaches
8¢/gallon.
*Tax changed from $¢/
KENTUCKY o¢r 7/80 gal. to 9% of the
average wholesale
price, off. 7/1/80.
Rate is set gquarterly.
From 10/79-10/88,
LOUISIANA 8¢ 1/59_ gasoho] produced in-
state is exsmpt.
MAINE o¢ 7/71
Effective 5/80-5/81, A proposed shift to
MARYLAND 9¢ 7/72 taxed 8 5¢/gal. There- [taxing at 9% of the

after, taxed at 1¢/gal.

less than prevziling
gescline tax.

average retail price
failed during the 1°8C
session.

167.
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CURRENT

TAX PER LAST DATE TAXATION
STATE GALLON OF CHANGE OF GASQHOL NOTES
MASSACHUSETTS 10c* 8/80 Entirely exempt. *Rate changed from
8.5¢/gal. to 10% of
the average wholesale
erice, eff. B/1/80.
The 10¢ rata is in
effect through 10/30/8C
No-ceiling imposed.
A bi1T to increase the
MICHIGAN 11¢ 1/79 tax to 12¢/gel. failed
during the 1980 sassior
‘ Effective 5/80,
MINNESOTA 11¢ 5/80 tax was reduced
from 9¢/gal. te
S5¢/gal. for in-
state production.
MISSISSIPPI 9¢ 7/73 Levies an additiomal
5% sales tax.
MISSOUR] 7¢ 8/72
Taxe? g gg/gaT. ;Ra};éin cf{ect frgm
- until 3/88; 4¢/ /1 until 6/30/83.
MONT AA Je 7 gal. from 4/85-
3/87; 6¢/gal.
from 4/87-3/89.
Law terminates
on 4/1/89.
Effective 6§/79, *EFfectiveI%O/l/ao,
tax is 5.5¢/gal. the tax will increase
NEBRASKA 10.5¢* 6/79 Beginning 7/83, by adding an additional
the reduced rate tax of 2% of the state-
will apply only wide average cost of
to in-state pro- fuel. A second, addi-
duction. tional tax of 1lé¢/gal.
will also be imposed.
NEVADA 6¢ 7/55
Effective 8/75-
NEW HAMPSHIRE li¢ 7/7% 6/83, taxed at
5¢ less than
prevailing gaso-
Tine tax.
NEW JERSEY 8¢ 7/72
le8.
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CURRENT

TAX PER LAST DATE TAXATION
TATE GALLON OF CHANGE QF GASOHOL NOTES
Effective 7/80- *For every 10¢ increas
NEW MEXICD 8¢* 7/80 6/85, exempt. in the wholesale price
the tax will increase
1¢, with & ceiling im-
posed of 2 1¢/gal/year
increase. -
NEW YORK 8¢ 2/72 Also lTevies & sales
tax of 4%,
NORTH From 1/81-6/81,
CAROL INA % 7/68 taxed at Se/gal.
Will increazse
1¢/year unzil
1984.
NORTH 8¢ /77 Taxed at 4¢/gal.
DAKOTA (eff. 7/79}
QHIO 7¢ 5/5%
Gasohsl produced An additional tax of
OKLAHOMA 6.58¢ 12/49 in-state is exempt 1.42¢/gal. failed to
from 6.5¢ of gas- pass during the 1980
oline tax. session.
. Provides a property
OREGON 7¢ 10/67 tax exemption for
) property used in
gasohol production.
PENNSYLVANIA 11¢ 7/79
RHODE ISLAND 10¢ 6/75
S50UTH 10¢* 9/7% Effective 10/80, *L ffective 10/1/80,
CARQOLINA will be exempt tax will increase to
until 1/85. . 1l¢/gallon.
SOUTH 12¢ 4/80 Effective 4/80,
DAKOTA tax was increased
from 5¢ to 8¢/gal.
Will revert to pre-
vailing gasoline
tax rate in 7/82.
TENNESSEE 7¢ 6/31
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CURRENT

TAX PER LAST DATE TAXATION
STATE GALLON OF CHANGE _OF GASOMGL NDTES
TEXAS 5¢ 9/85

Until 6/85, gasohol
UTAH 9¢ 1/78 produced n part .
in-state will be -
taxed at 4¢/gal. On
7/1/88, tax will

revert t0 prevailing
gasoline tax rats. =

VERMONT 9¢ 5N

: Effactive 7/1/80, an
VIRGINIA 11¢ /80 additional 2% sales
tax is levied on fuel
sold within a district
-that is a member of ¢
mass transportation
systam. An additional
2% tax will be added
beginning 7/1/82.

Effective 6/80, - *Tax 1s 21.5% of the

WASHINGTON 12¢* 7/79 gasohol is subject average retafl prics
to a 4.5% sales & _with a minismum of 8¢/

~ use tax. gal. & a maximm of

12¢/9a1. Rate deter-
mined semi-amnuslily.

WEST 10.5¢ 7/78

YIRGINIA

WISCONSIN 9¢ 4/80

WYOMING 8¢ 3/76 Taxed at 4¢/gal.
through 1984,
Exempt from WY
sales tax,

Chart prepared by:

Nancy C. Rauswald

National Conference of States Legislatures

1125 - 17th Street - Suite 1500

Denver, Colorado 80202

(303) 6236600
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"EVADA TRANSPORTATION BOARD

. n e ROBERT LIST Governor, Chairman

{ DEPARTMENT OF RICHARD H BRYAN Atiorney General
STHTE DF nEVHDR WILSCN McGOWAN . State Controitor

DEPRRTMENT OF TRANSPORTATION

1263 SOUTH STEWART STREET
CARSON CITY, NEVADA 89712
ﬂ May 6, 1980

JOSEPH A SOUZA
Nirecicr

IN REPLY REFER TO

The Honorable Robert List
Governor's Office

Capitol Building

Carson City, Nevada 89710

Dear Governor List:

The accompanying summary is an estimate and projection of
Highway Fund and Department of Transportation financial activity
for the current and next biennium. It includes two years of actual
revenue and expenditure figures for purposes of comparison. The
summary portrays total Department of Transportation expenditures
by year, deducts Federal-Aid reimbursement and shows the remainder
expended (1977-1978 and 1978-1979) or estimated to be needed from
State revenue sources. Federal~Aid is shown as a reimbursement
rather than revenue since it is received in that manner. State
funds are expended on projects and the Federal Government reimburses
the Department for its share (generally 95%).

No attempt was made to add increases for inflation in 1980-
81 since revenues for that fiscal year are apt to be relatively
fixed if our estimates are correct. Anticipated inflationary in-
creases were added in 1981-82 and 1982-83 to show the basic needs
of the Department just to keep the doors open.

Revenues are estimated using the best information currently
available. No attempt was made to calculate the effects of the
President's proposal to add a tax of 10¢ to 14¢ per gallon on gaso-
line. It 1s likely that tax will result in fewer gasoline being
sold, possibly as much as 3% to 4%.

It is clear that the Department of Transportation and
Highway Fund are rapidly approaching a financial crisis with few
alternatives available. Either expenditures must be reduced to
stay within available revenues or major new sources of support must
be found.

The first alternative involves the elimination of between
one-fourth and one-third of State-~funded programs and employees—-
up to 300 employees and $4 to $6 million annually in other cost
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The Honorable Robert List
May 6, 1980
Page two

reductions. The largest impact would be in maintenance programs
which account for the lions share of State dollar expenditures.

It is our considered recommendation that we aggressively
seek an additional $20 million annually for highway programs.
Such an increase would provide only for the cost of inflation and
a modest contract maintenance (resurfacing) program and a minimal
replacement program for equipment. It would not provide encugh
money to reduce backlog or deferred maintenance; nor would it
provide any relief for buildings and facilities, involving 300
structures, 50% of which are older than 25 years.

The following revenue or taxing alternatives have been
considered:

1. Two cent increase in present gas and special fuel tax;
$10 to $11 million annually.

2. Double vehicle registration fees ($5.50 to $11.00 for
automobiles and corresponding increase for trucks):;
approximately $8.7 million annually.

3.. Extended 3 1/2¢ sales tax to gas and special fuels;
approximately $25 million annually fassuming $1.20 per
gallon average price of gas).

4. Earmarking sales taxes on motor vehicle and accessories
for highway purposes; $16 million annually.

5. Increase motor carrier fees 25%; $2.5 million annually.

6. Should actively oppose reducing taxes on gasahol and
other fuel alternatives.

The Department recommends a combination of measures:

1. Two cent increase on gas and special fuels converted
to a percentage of wholesale price. Also, it is recom-—
mended the existing tax be converted to a percentage of
wholesale price, the advantage being inflation responsiwve
ness and an in-place mechanism to collect the tax.

2. An increase in registration fees from $5.50 to $11.00
and a corresponding doubling of pro-rata registrationms,
truck registrations and title fees. Consideration
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The Honorable Robert List
May 6, 1980
Page three

should be given to registering automobiles on the
basis of weight as well as pickups and trucks. Also,
it may be desirable to alter classifications to
lessen the impact on non commercial pickups and to
consider combining registration and mileage fees on
commercial vehicles.

3. An increase of 25% in Motor Carrier and other fees
collected by DMV.

The proposed raises would still leave Nevada's fees and
registrations below the average of the 50 United States.

We will be prepared to discuss our proposals at the May
13, 1980 Transportation meeting. '

Prior to presenting our proposed revenue package to the
legislature, we will coordinate with DMV and the Department of
Taxation to insure that our proposals are not in conflict with

Sincerely,

other legislative proposals.

GENE PHELPS
Assistant Director
Administration

GP:rc
Attachment

cc: Honorable Richard Bryan; w/attach.
Honorable Wilson McGowan; w/attach.
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DEPARTMENT OF TRANSPORTATION
REVENUE & EXPENDITURE SUMMARY & PROJECTION
for the period 1577-1983

Actual Actual Estimated Estimsted Projection Projection
1977-78 1978-79 187980 . 1980~-83 1981-82 1982-83
Expenditures:

Salaries: $24,920,038 526,438,471 528,100,006 $§30,900,000 $33,750,000 $35,775,000
Travel: 726,280 714,720 950,000 950,000 1,045,000 985,000
Operating: ) 9,245,957 11,739,621 13,712,000 14,000,000 15,680,000 17,200,000
Zquiprent: 3,227,535 2,883,561 960,000 100,000 3,000,000 2,500,002
Cap. Outlay(Fed) 60,501,096 59,424,654 82,000,000 85,000,000 65,000,000 55,000,000
Cap. Outlay(State} 7,382,070 5,631,896 8,325,100 500,000 500,000 500,000

Total Expendirtures: $106,203,016 $106,832,923 $134,047,100 $131,450.000 $118,975,000 $111,980,000

- Less Fed-Aid Reim. _$65,528,849 $61,522,610 $88,500,000 $91,800,000 $70,850,000 $59,950,000

Expended or Needed
from State Sources $40,674,167 $45,310,313 $45,547,100 $39,650,000 $48,125,000 $52,010,000

Revenues:
Gasoline Taxes: $20,474,011 $22,168,848 $21,503,700 §$71,50C,000 $22,000,000 $23,000,000

DMV Taxes & Fees:

Registration: 8,025,269 9,157,345 8,699,000
Priv. Tax 813,850 994,864 995,000 -
Mty, Carrier: 8,471,477 9,842,416 10,334,000
PSC Reg. 343,239 407,761 415,000
Dr. Licensas: 1,158,718 383,181 - 26,000,000 26,500,000 28,000,000
Special Fuel: 4,091,726 4,551,661 4,778,000
Pen. & Interest: 79,518 70,947 71,000
HUiscellaneous: 4,872,691 4,840,541 7,600,000 4,500,000 4,500,000 A,SOO,OOOA

Total State Revenue: $48,330,500 $52,917,564 $54,395,700 $52,000,000 $53,000,000 $55,500,000
Add Raversions: 544,366 556,511 250,000 225,000 225,000 225,000
Deduct DMV Approp. <¢10,255,166) (i1,545,214) (11,991,074) {12,300,188) (13,837,000 (15,525,000

Deduct Other Depts. - ]
Appropriations (12,7100 (385,668  (805,090)  (788,354)  (B8s,00) {997,308

Net Avail, to NDOT $37,846,990 $41,143,193 $41,849,536 $39,136,458 $38,501,100 9,202,200

Excess of Expenditures
or Needs Over Revenues($2,827,177) (%4,167,120) ¢$3,697,564 & 513 562)@ 9,623,9007<512,807, aog)

Revised 3-17-80
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SUMMARY--Establishes schedule of fines for overloaded vehicles.
(BDR 43-97)
Fiscal Note: Effect on Local Government: No.
Effect on the State or on Industrial
Insurance: No.

AN ACT relating to overweight vehicles; establishing minimum fines
and enlarging the jurisdiction of the justices' courts; and
providing other matters properly relating thereto.

THE PEOPLE OF THE STATE OF NEVADA, REPRESENTED IN SENATE AND

ASSEMBLY, DO ENACT AS FOLLOWS:

Section 1. NRS 484.757 is hereby amended to read as follows:
484,757 1. Every person convicted of a violation of any [weight

limitation provision of] limitation of weight imposed by NRS 484.-

745 to 484,755, inclusive, [and every person, company, association
or corporation, either personally or by his or its agent or employee,
who is found guilty of violating any weight limitation of NRS 484.-
745 to 484.755, inclusive,] shall be punished by a fine as specified
in the following table:

[Pounds of
Excess Weight Fine

2,001 2,500 coviecsecscsscosncrsescnsnsacsccsasnas 520
2,501~ 3,000 svevecvesacsscoccscnsscsaacsscassscose 25
3,001- 3,500 sveeecscesonccccscsacaccacnsonvscnncs 30
3,501- 4,000 coceecevrececscscsscsssosasscnasnasannscs 35
4,001- 4,500 tceeevevsevssssssscancssccssnsansnonns 40

4,501- 5,000 [ I RS B B N A A N N N NI NN NN NS N 60
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Pounds of
Excess Weight Fine

5,001- 5,500 sseacccsavesssosscsscsnsnnssosssnsssas 80
5,501- 6,000 svoececcnsecnncosessncnsesscsnsacuasaas 100
6,001- 6,500 .cieceeencecreccccncesnsssssoscnsnannns 120
6,501- 7,000 ....... ceecsssssccssanssssnssssesnsss 150
7:001- 7,500 .cceeieceeccesencnsscnsasansnnsonnses 175
7,501~ 8,000 ..acesccsnces secessscssssssancssseeassse 200
8,001- 8,500 ...ceneevesssnossassonnsasnnna ceseasae 225
8,501- 9,000 ...... trrecresesencna sesecsesarsssnse 275
9,001- 9,500 ..... Geeeseccsrecnsssnassencssssreses 325
9,501-10,000 ..cceveacae cessessesenas ceecscesananns 375
10,001-10,500 .veerecesuencnnnsnanans cecsasesssses. 400
10,501-11,000 .veeeennceannas ceescssncssssssesncesss 425
11,001-11,500 ...... cesecnas ctecssesscsansessenenns 450
11,501-12,000 soveevevconncsonsncssnsscsncnssansese 475
12,001 and OVer.eievecssscsanessansanse cesscscsesanse 500
The maximum fine under this section is $500.]

Pounds of
Excess Welght Fine

ltO 2'500 ® S 8 B 5 S B S U EE T AN S EETEPEE AN $25

2,501 to 5,000 ..cevees cecescavesssens cesneavane «+- 2 cents per
. pound of
excess weight

5'001 to lO'OOOA...!.........!...l.Q‘....C......... 7cents per
ound of
excess welgl
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Pounds of
Excess Weight Fine

10'001 and above LR N BN L I B B N B B LT I I NE I N BN B B BN IR DK R BN IR NN N N NN N BN RN ) 10 cents per
pound of
excess weight

2. If the resulting fine is not a whole number of dollars, the

nearest whole number above the computed amount must be imposed as

the fine.

3. The fines provided in this section are mandatory and must not
be reduced under any circumstances by the court.

4, BAny bail allowed must not be less than the appropriate fine
provided for in this section.

Sec. 2. NRS 4.370 is hereby amended to read as follows:

4,370 1. Justices' courts have jurisdiction of the following
actions and proceedings:

(a) In actions arising on contract for the recovery of money
only, if the sum claimed, exclusive of interest, does not exceed
$750.

(b) In actions for damages for injury to the person, or for
taking, detaining or injuring personal property, or for injury to
real property where no issue is raised by the verified answer of
the defendant involving the title to or possession of the real
property, if the damage claimed does not exceed $750.

(c) [In] Except as provided in paragraph (1), in actions for a

fine, penalty or forfeiture not exceeding $750, given by statute,
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or the ordinance of an incorporated or unincorporated city where no
issue is raised by the answer involving the legality of any tax,
impost, assessment, toll or municipal fine. -

(d) 1In actions upon bonds or undertakings conditioned for the
payment of money, if the sum claimed does not exceed $750, though
the penalty may exceed that sum.

(e) In actions upon bonds or undertakings conditioned for the
payment of money, if the sum claimed does not exceed $750.

(f) 1In actions to recover the possession of personal property if
the value of such property does not exceed $750.

(g) To take and enter judgment on the confession of a defendant,
when the amount confessed, exclusive of interest, does not exceed
$750.

(h) Of actions for the possession of lands and tenements where
the relation of landlord and tenant exists.

(i) Of actions when the possession of lands and tenements has
been unlawfully or fraudulently obtained or withheld, in which case
the proceeding must be as prescribed by NRS upon that subject.

(3) Of suits for the collection of taxes, where the amount of
the tax sued for does not exceed $750.

(k) Concurrent jurisdiction with the district courts of actions
for the enforcement of mechanics' liens, where the amount of the
lien sought to be enforced, exclusive of interest, does not exceed

$§750.
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(1) In actions for a fine imposed for a violation of NRS 484.,757.

2., The jurisdiction conferred by this section does not extend to
civil actions in which the title of real property or mining claims
or questions affecting the boundaries of land afg.involved; and if
guestions of title to real property are involved, cases involving
such questions must be disposed of as provided in NRS.

3. Justices' courts have jurisdiction of the following public
offenses, committed within the fespective counties in which courts
are established:

{(a) ”Petit larceny.

(b) Assault and battery, not charged to have been committed upon
a public officer in the discharge of his duties, or with intent to
kill.

(¢} Breaches of the peace, riots, affrays, committing a willful

injury to property, and , except as enlarged by paragraph (d), all

misdemeanors punishable by fine not exceeding $500, or imprisonment
not exceeding 6 months, or by both such fine and imprisonment.

(d) Violation of any limitation of weight imposed by NRS 484.-

745 to 484,755, inclusive, without regard to the amount of the fine

to be imposed.

4, Except as provided in subsections 5 and 6, in criminal cases
the jurisdiction of justices of the peace extends to the limits of

their respective counties.
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5. In the case of any arrest made by a member of the Nevada
highway patrol pursuant to the duties prescribed by NRS 481,180, or
by an inspector or field agent of the motor carrier division of the
department of motor wvehicles, the jurisdiction of the justices of
the peace extends to the limits of their respective counties and to
the limits of all counties which have common boundaries with their
respective counties.

6. Each justice's court has jurisdiction of any violation of a
regulation governing vehicular traffic on an airport within the

township in which the court is established.
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SUMMARY-~Requires unloading of overweight vehicles on second or
subsequent offense for operator. (BDR 43-96)
Fiscal Note: Effect on lLocal Government: No.
Effect on the State or on Industrial
Insurance: Yes.

AN ACT relating to overweight vehicles; requiring their unloading
on a second or subsequent violation for the operator; and
providing other matters properly relating thereto.

THE PEOPLE OF THE STATE OF NEVADA, REPRESENTED IN SENATE AND

ASSEMBLY, DO ENACT AS FOLLOWS:

Section 1. NRS 484.755 is hereby amended to read as follows:

484,755 1. As used in this section, "operator" means the per-

son who, for his own account, is paid for transporting the load and

controls the weight of the load.

2. Authority for the enforcement of the provisions of NRS 484.-
745 to 484.757, inclusive, [shall be] is vested in the Nevada
highway patrol and in motor carrier field agents under the juris-
diction of the department of motor vehicles.

[2.] 3. Any officer of the Nevada highway patrol or motor
carrier field agent having reason to believe that the weight of a
vehicle and load is unlawful [is authorized to] may require the
driver to stop and submit to a weighing of the [same either] loaded
vehicle by means of portable or stationary scales and may require
that [such] the vehicle be driven to the nearest public scales, [in

the event] if such scales are within 5 miles.
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[3.] 4. Whenever an officer or agent upon weighing a wvehicle
and load as provided in subsection [2] 3 determines that the weight

is unlawful, [such] the officer or agent may for the first violation

of a limitation on weight by an operator, and shall for a second

or subsequent violation, require the driver to stop in a suitable

place and remove such portion of the load as may be necessary to
reduce the gross weight of such vehicle to those limits permitted
under NRS 484.745 to 484.757, inclusive. All materials so unloaded
[shall] must be cared for by the carrier of such material and
[shall be cared for] at the expense of the carrier. [The officer
or agent may allow the driver of the inspected vehicle to continue
on his journey if any overload does not exceed by more than 5
percent the limitations prescribed by NRS 484,745 to 484.757,
inclusive, but the penalties provided in NRS 484,757 shall be
exercised for the overload violation.

4,] 5. Any driver of a vehicle who fails or refuses to stop and
submit the vehicle and load to a weighing, or who fails or refuses
when directed by an officer of the Nevada highway patrol or motor
carrier field agent upon a weighing of the vehicle to stop and
otherwise comply with the provisions of NRS 484.745 to 484.757,

inclusive, [shall be] is guilty of a misdemeanor.
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SUMMARY--Directs study of feasibility of special permits for over-
loaded vehicles. (BDR 99)

CONCURRENT RESOLUTION--Directing the legislative commis-
sion to study the feasibility of allowing special permits for
overloaded vehicles as well as excessive height and width.

WHEREAS, The present statutes governing special permits contain
an absolute limit upon permissible weight in excess of the normal
maximum; and

WHEREAS, The purpose of load limits is to preserve the highways
of the state; and

WHEREAS, Emergency situations clearly exist in which an indi-
visible load exceeds the appropriaté limits which have been set,
but the most feasible means of transportation is to use the high-
ways of the state; and

WHEREAS, There are few railroad lines within the state and many

areas are not served by railroad lines; now, therefore, be it

RESOLVED BY THE OF THE STATE OF NEVADA, THE
CONCURRING, That the legislative commission is hereby directed to
study the feasibility of issuing special permits for overloaded
vehicles without an absolute statutory limit; and be it further
RESOLVED, That the legislative commission submit a report of its
findings and recommendations to the 62d session of the Nevada

legislature.
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SUMMARY--Directs study of possible exemption of certain petroleum-
ethanol mixtures from motor vehicle fuel tax. (BDR 98)

CONCURRENT RESOLUTION--Directing the legislative commis-
sion to study the reasons for and against an exemption of
certain petroleum~ethanol mixtures from taxes on motor vehicle
fuel by the state and counties, and its anticipated financial
effect.

WHEREAS, The exemption of certain mixtures of petroleum and
ethanol was proposed at the last session of the Nevada legislature;
and

WHEREAS, The legislature is already faced with a decrease in the

amount of revenue available for the repair of highways within the

State of Nevada; now, therefore, be it

RESOLVED BY THE OF THE STATE OF NEVADA, THE
CONCURRING, That the legislative commission is hereby directed to
study the reasons for and against such an exemption, and its antic-
ipated financial effect; and be it further

RESOLVED, That the legislative commission submit a report of its

findings to the 62d session of the Nevada legislature.
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SUMMARY--Directs study of economic effect of using deteriorated
highways., (BDR 100)

CONCURRENT RESOLUTION--Directing the legislative commis-
sion to study the cost to various users, by tlass, to use
highways if deterioration occurs.

WHEREAS, The amount of revenue available for the repair of high-
ways in the State of Nevada has declined because consumption of
gasoline has decreased and the tax on gasoline is computed per
gallon; and

WHEREAS, The legislature is faced with a choice whether to permit
the highways of the state to deteriorate or provide additional
revenue from another source to maintain them; and

WHEREAS, A factor appropriate to consider in making that choice
is the cost which will result to users of the highways if they con-
tinue to deteriorate, so that if additional funds are to be pro-
vided from those users it can be done equitably in proportion to
the benefit each class of user derives from repair of the highways;

now, therefore, be it

RESOLVED BY THE OF THE STATE OF NEVADA, THE
CONCURRING, That the legislative commission is hereby directed to
study the cost to users of highways, to be determined by class,
such as passenger cars, commercial haulers and local business if
the highways of the state are allowed to deteriorate further; and

be it further
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RESOLVED, That the legislative commission submit a report of its
findings and recommendations to the 62d session of the Nevada

legislature.
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