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made in accordance with current guidelines actually reduce total highway
transport costs. This is true because the savings occur in highway user
costs which typically represent more than 80 percent of the total hlgh“
way transport costs.

In fact, the timely implementation of improvements, particularly those
designed to protect and restore existing roads and streets, can signifi-~
cantly reduce user costs and consequently. total highway transport costs
in Iowa. HR-2635 elaborates the various improvement types and their cost
savings potential under varying traffic and other conditions. '

Consolidation of Operations

Since 1919, Iowa's public roads and streets have been administered by
the state, counties and cities. The respomsibility for censtruction and
maintenance of the 112,000 miles of public roads and streets has remained =
relatively stable except for an lncrease in the state primary system
from 6,500 miles to 10,105 miles. HR~2065 staff investigated several
major consclidation alternatives and found that the consolidation of
construction and maintenance operations does not offer substantial cost
savings or improved operations. The staff found that:

I. there is little or no duplication of services among jurisdictiens;

2. there would be increased costs related to the transition itself, as
well as, inefficlient resource utilization during the transition to
consolidation; and

3. apparent cost savings to one jurisdiction appear as increased costs
to the jurisdiction receiving the additional responsibilities —— a
cost transfer not a savings.

The legal mechanisms already exist to accommodate the performance of
services by entities outside the responsible jurisdictional agency.

This can be accomplished as required on a case—~by-case basis through
elither 28-F agreements between government agencies or private contracting.

Extensive general consolidation of operations does not offer a potential
for cost savings. However, there is room for improvement in the delivery
of maintenance services at the operatiomal levels of all jurisdictions.
'This can result in some cost savings, and most likely will result in
improved productivity or output.

The adoption and use by the local jurisdictions of formalized mainte-
nance guidelines to develop annual maintenance budgets and execute work
programs will result in more effective maintenance operations through
increased uniformity in the levels of maintenance service and more ef-
ficient utilization of personnel, equipment and materials.
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ABSTRACT

Towa's public road system of 112,000 miles is one of the largest and the
best in the nation. It represents a considerable financial investment
of taxpayer revenues over the years. And, it requires a sustained in-
vestment to preserve an economical level of transport service into the
future.

In 1982, a Governor's Blue Ribbon Transportation Task Force evaluated
the effectiveness of lowa's entire transportation system. Four impor-
tant Task Force recommendations dealt with public road administrative
issues in lowa. These issues were related to:

1. design criteria and levels of maintenance; .

2.. consistency in the use of standards among jurisdictions;

3.  consolidation of maintenance operations at one jurisdictional levetl;
and

4, jurisdictional authority for roads.

The issues formed the background for Research Project HR-265.

Objectives

Research Project, HR~265, an "Engineering Study for the Evaluation of
Public Road Administration and Maintenance Alternatives,"” was undertaken
-to provide the jurisdictional agencies with an independent, quantitative
assessment of the issues., Specific objectives for HRf265 were to evalu-

ate the economic and other impacts associated with:

i. the development of consisteat and uniform design, maintenance and
construction standards for use by public road agencies;

2, the consolidation of public road corstruction and maintenance opera-
tions, and

3. the transfer of public roads between various jurisdictions.

Uniform Standards

. The lowa Department of Transportation, the counties and the larger cities

have adopted uniform design guidelines that generally conform to those
of the American Association of State Highway and Transportation Offi-
cials. The findings of HR~265 indicate that there is not a great cost
savings potential in simply lowering these design guidelines. The issue
is more complex and involves the Inclusion of all highway transport
costs, not only the governments' investment costs. When all costs are
considared, the Eindings indicacte that most road and street improvements

vii
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Jurisdictional Authority

Closely linked to the consolidation issue is the issue of the jurisdic—
tional authority for roads. As with consolidation, the transfer of the
jurisdictional authority for roads should be the result of the adoption
of a plan for delivering public services that demonstates:

1. cost savings,
2. improved service levels, and/or
3. more equitable and practical public road financing.

In accordance with these three measures, changes in the current juris-—
dictional authority for roads are not warranted.

Specifically, the proposal to transfer county farm~to-market roads to-
the state would be the first step in establishing a centralized consoli-
dated authority for all public roads in Jowa. As this occurred, the
citizens would be one level of government further from the governwental
agency responsible for performing the work. County malntenance organlza-
tions would be left with unacceptably low paved road mileages and the
resulting inefficient use of paved road maintenance resources.

 Experience inm other states, demonstrates that it is the local road systems
and programs that ultimately suffer the most when available revenues are
inadequate and the rural road mileage is entirely under State control.
Furthermore, it is recognized that legislative bodies are not receptive

to the substitution of motor vehicle user funding for losses of non-user
(local) funding. The net effect is a decline in total highway revenuey’
Revenues from local sources would not be available under the current

lowa Code to fund a state administered road program that included former
local road mileage. Revenues from motor vehicle users probably could

not be increased sufficiently to fund a road- program that included these
additional local secondary miles.

In summary, the premise that costs savings in Iowa's goverament road and
.street investment programs will compensate for a shortfall in existing
and future program investment is unfounded. A policy of freezing the
governments' investment in roads, based on this premise, risks increasing
highway transport costs. Programs and projects designed to restore and
.protect the current road and street infrastructure offer the greatest
potential for reduced highway tramsport costs in Iowa.

ix



CHAPTER ONE

RESEARCH APPROACH AND DEVELOPMENT

INTRODUCTION

~The 1982 Report of the Governmor's Blue Ribbon Transportation Task Force
identified 26 recommendations related to Iowa's highways, roads and
streets, Although all of the recommendations were important, four
represented major impacts on the various jurisdictional agencies re-
sponsible for the public road systems in Towa., These related to:

@ Design Criteria and Levels of Maintenance;

@ FConsistency in Stéﬁdards;

@ Consolidation of Maintenance Activities; gnd
e .Jurisdictional Responsibilities,

Bue to time limitations for the 1982 study, the Governor's Task Force
was unable to perform an in-depth, quantitative evaluation of the issues
and impacts addressed in the discussions accompanying the recommenda-
tions., Furthermore, substantial information and data are required to
develop implementation programs related to the subject issues., As a
result, the purpose of this study was to provide the jurisdictional
‘agencies with an independent in-depth, quantitative assessment of the
key issues as a foundation for recommendations to the Legislature, '

Speéific objectives for the project were to evaluate the economic and
other impacts associated with: '

1. the development of consistent and uniform design, maintenance and
construction standards for use by public road agencies,

2, the consolidation of public road construction and maintenance
operations, and

3. the transfer of public roads between various jurisdictions,

Project analyses and evaluations are based on technical, economic and
financial data particular to Iowa. Data were obtained from the local
jurisdictions through questionnaires and on-site interviews with of-
ficials in 12 counties and 20 cities. Transportation agencles in four

states were also visited to assess alternative approaches to publlc road
administration,

The results of this study provide the state and local jurisdictions
supportable bases for legislative actions that may be warranted and

operational improvements in the areas of public road administration and
maintenance in Ilowa.
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The research approach for Research Project HR~265, "Evaluate Public Road
Administration and Maintenance Alternatives,” for Towa's public road
systems consisted of three major tasks. These were:

Tagsk 1 —— Taitial Review and Analysis
Task 2 ~- Impact Identification
Task 3 -— Impact Measurement and Evaluation

An Advisory Panel of state, county and city public rcad and street
officials provided overall guidance and direction during the project
through periodic meetings to review signficant project activities and
preliminary findlngs. Monthly preogress reports and quarterly status
reports were also submitted.

The thrust of the three tasks was twofold:

1. to elicit the perceptions and opinions of all levels of government
within Iowa with respect to the issues, and

2. to collect and subsequently analyze 1nf0rmd110n as part of an
independent assessment of the issues,

The three tasks are briefly summarized in the following sections.
INITIAL REVIEW AND ANALYSIS

The availability of existing data, relevant reports and published
information related to the project cbjectives was determined through a
series of orientation interviews and meetings with state, county and
municipal officials,

Existing reports and other published data were reviewed and analyzed to
delineate the overall scope and background of the study, as well as the
areas of public road performance and impact. Data sources were assessed
relative to their ¢ontent, reliability and overall adequacy for the
analyses that were to be performed.

The Iowa Department of Transportation (DOT) maintains a comprehensive
data system for the public road systems. Data for the state primary
systems are very complete and updated annually. Data for the county
road systems and municipal street systems primarily include only basic
geometric and traffic items. The local road and street data systems are
also updated on a regular basis, but not annuvally unless the local
jurisdiction submits the data changes that have occurred.

The Iowa DOT conducts a 20~year needs study of all public roads and
bridges every four years as specified by Chapter 307A of the Code of
Towa. The needs study presents the dollars required to construct,
maintain and administer an adequate public road and street system in
Iowa for a 20-year period. The current needs study is for the period
1982-2001, Needs are presented for the state, county and municipal
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jurisdictions by functional classifications and 5-year time periods..
County needs are alsc presented for each county, whereas municipal needs

are presented for selected major cities, as well as total needs for
the remaining cities,

Revenue and expenditure data for construction and maintenance operations
by the counties and cities were available from the Iowa DOT, Office of
.lwoecal Systems and Office of Transportation Inventory respectively.
Construction and maintenance cost data available for the counties were
identified for specific types of comnstruction and maintenance wotk.
However, only total costs were available; data on material quantities or
magnitude or work accomplished were not provided in the county reports,
City street costs for construction and maintenance operations were
reported by broad categories, for example, roadway maintenance, snow and
ice removal, storm sewers, traffic services and street cleaning are the
only categories identified for city street mailntenance costs, '

The Iowa DOT, Office of Maintenance, maintains detailed data for the
state primary system on maintenance costs, work accomplishment and
resources utilized through a maintenance management system which has
been in use since 1975. The system provides for budgeting based on
roadway features to he maintained, planning and scheduling work and
evaluation of work performed,

Discussion outlines were prepared for the three policy analysis areas:
(1) uniform standards; (2) consolidation of construction and maintenance
operations; and {(3) modificaticn of jurisdictional responsibilities.
These outlines identified key issues and impacts. The Project Kick-

Off Meeting with the Advisory Panel reviewed the detailed work plan and
schedule, as well as the discussion outlines for the policy analysis
‘areas, Based on guidance from the Advisory Panel, a sample of 20 cities
and 12 counties was selected for on-site interviews and data collec—
tions. Table l-1 lists the sample jurisdictions. - '

IMPACT IDENTIFICATION

This phase addressed the identification of the economic and cther
impacts related to the three policy analysis areas, as well as the data
required to perform the analyses and to measure and predict the impacts.

Two analytical models were selected to determine the measurable rela-
tionships between the impacts and poliey issues: (1) the Highway Design
and Maintenance Model (HDM) and (2) Road Maintenance Planning, Program-
ming and Budgetary Model (MMS). Based on an assessment of the avail-~
ability of existing data from state and local sources, as well as the
reliability of these data, additiomal data needs were identified that
were required to perform the analyses. Procedures were prepared for
obtaining these data from on-site interviews with the sample juris—
dictions and questionnsires from the counties and cities.



Over 50,000

Des Moines
Davenport
Sioux City
Waterioo
Council Bluffs

5,001 - 50,000

Mason City
Ottumwa
Spencer
Webster City
Shenandoah

Name

Benton
Calhoun
ballas
Dickinson
Dubuque
Fayette

TABLE 1-1

LOCAL JURISDICTION SAMPLE

Sample Cities

1980 Populaticn 0-5,000
191,003 Humbolt
- 103,264 Waukon
82,003 Usceola
75,985 Monticello
56,449 Toledo
Mediapolis
Glidden
Colo
30,144 Oxford
27,381 Earling
11,726
8,572
6,274
Sample Counties
. Population Name
23,649 Floyd
13,542 Jefferson
29,513 Polk
15,629 Pottawattamie
93,745 Ringgold
25,488 Shelby

1-4

1980 Population

4,794
3,983
3,750
3,641
2,445
1,685
1,076
808
676
520

Population

19,597
16,316
303,170
86,561
6,112
15,043



A comprehensive questionnaire was developed, pilot-tested and reviewed
with the Advisory Panel.. The basic questionnaire was seat to the 99
"counties and 956 municipalities in lowa. Minor modifications in se~
lected questions were made to reflect procedural differences between the
counties and cities of varying population groups. The Appendix contains
the three different versions of the questionnaire, as well as samples of
the transmittal letters. The questionnaire design was directed toward
obtaining factual data on local road and street operations and available
maintenance resources, as well as local agency opinions on the adequacy
of the total public road system operations and financing. Respondents
were also encouraged to provide additional information and comments on
impacts and issues relevant to the analysis areas.

Of the 1,055 questionnaires mailed, 243 were returned completed. The
number of responses by jurisdictional group are shown in Table i-2, The
response rates for the counties and cities over 5,000 population was
very good =~ counties 80 percent; cities over 50,000 population 75
percent; and cities between 5,000~50,000 population é! percent. The
response rate of 14 percent from cities of less than 5,000 population
was good for the type of questions asked, as many were not applicable to
the smaller cities, plus many of the administrative staffs are part-
times The geographic distribution of all responses can be judged
representative of the entire state, as shown in Figures 1-1 and 1-2.

Summaries of the responses to all questions are contained in the Ap-
pendix. The responses followed similar trends for the respective

jurisdictional groups, for example, the responses to the following
question are shown in Table 1-3.

Are you satisfied with the current percentage apportionments
of road user tax funds between the state and other levels of

government presuming jurisdictional responsibilities do not
change?

Current percentage apportionments of road user tax funds between the
state and local jurisdictions are generally acceptable to the counties,
94 percent are satisfied; however only 71 percent of the urhan counties,
those with cities over 50,000 population, are satisfied with the current
percent distributions. The majority of cities with populations 5,000
and greater are not satisfied with the current percent distributions. A
follow-up question on the priority importance of factors for allocating
the local share of road user tax funds between the counties and cities
resulted in "Highway Needs Including Local Facilities” receiving the
highest priority factor ranking from all jurisdictional groups. 'Ver
‘hicle Miles of Travel” received the next highest ranking from all

groups, except for urban counties, for revenue allocations between the
two jurisdictions.



TABLE 1-2

" NUMBER OF RESPONSES TC QUESTIONNAIRE

PERCERT

| | RES PONSES
GROUP TOTAL SENT RECEIVED RESPONSES
ALL c 99 79 80
0
RURAL " 91 72 79
' T
URBAN 1
(with Cities over 50,000) | ¢ 8 7 88
OVER 50,000 S 8 6 75
| T
BETWEEN 5-50,000 ; 59 36 61
5 :
BELOW 5,000 889 122 14
1-6
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TABLE 1-3

SATISFIED WITH CURRENT PERCENT DISTRIBUTION OF ROAD USER TAX FUNDS
BETWEEN THE STATE AND OTHER LEVELS OF GOVERNMENT

B

PERCENT OF TOTAL RESPONSES NUMBER
oF
_ NO RESPONSES
JURISDICTIONAL GROUP YES NO RESPONSE -
ALL COUNTIES o % 6 0 79
‘ 5 S
RURAL COUNTIES Ul 96 4 0 72
N
S v . e
URBAN COUNTIES !
(with Cities over 50,000) ; 71 29 0 7
CITIES OVER 50,000 . c | 20 80 0 6
1 e e b i e ]
. |
CITIES BETWEEN 5-50,000 1 14 53 3 36
) ‘ B _— e ]
: S _ )
CITIES BELOW 5,000 69 18- 13 122

1-9
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A questlon on changing the current public road mileage administered and
maintained by the Iowa Department of Transportation indicated that

the majority of 3ur1Qd1ct10ns favored no major changes as shown in
Table 1-4,

TABLE 1-4
QUESTIONNAIRE RESPONSES ON MILEAGE CHANGE
~FOR STATE PRIMARY SYSTEM

PERCENT

JURISDICTIONAL GROUP FOR NGO CHANGE
All Counties - | 82
G
O
Rural Counties U 82
N .
‘ T T -
Urban Counties 1 :
(with Cities over 50,000) : I 86
Cities over 50,000 . 100
‘ C
- . | N . — —
Cities between 5-50,000 T 86
T
| - ——
Cities below 5,000 S 71
— ——— ——

The respomnse to this question was further supported by the on-site
interviews with the sample county engineers, city engineers, public
works directors and other city personnel having responsibility for
street maintenance and operations. These interviews also confirmed the
differences in maintenance and construction requirements between the
rural counties and urban counties, those with cities over 50,000 popu-
lation and experiencing continued developments, Cities over 5,000
population, and cities with less than 5,000 population alsc exhibit
similar differences in street requirements and available financing.

IMPACT MEASUREMENT AND EVALUATTION

Data and other information generated from Tasks 1 and 2 provided the

data bases for performing the analyses to measure the impacts related to

. the three policy analysis areas.
The Highway Design aand Maintenance Model and the Road Maintenance

Planning, Programming and Budgeting Model provided quantitative mea-
surements for alternative design, construction and maintenance policies
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related to uniform standards and consolidation of services. These
analyses and an assessment of the related impacts are presented in
detail in subsequent chapters. Impacts have been expressed in quan-
titative terms, when applicable, s0o as to provide the affected juris-

dictions supportable bases to assess the conclusions and recommenda-—
tions.

The key issues and subsequent impacts were identified for the three
policy analysis areas corresponding. to the research objectives. These
issues and impacts provide the focus for the analyses and interpretation
of the findings. The lssues are discussed in the following sections.

Uniform Design and Comstruction Standards

The Iowa Department of Transportation uses design guides in accordance
with the 1984 Policy on Geometric Design of Highways and Streets, .
American Association of State Highway and Transportation Officials
(AASHTO). Farm to Market Design Guides are utilized by the counties for
these facilities and are acceptable guides for other rural secondary
roads. Based on interviews and questionnaire responses, the majority of
the cities over 5,000 population have formalized design guides that meet
or exceed the AASHTO design guides. Cities of less than 5,000 popu-
lation generally do uot have formalized design guides but utilize
engineering consultants as required on a project by project basis,

The following are the key issues and areas of impact associated with
requiring uniform design guides to be used on .all public reads in the
same functional classification and traffic volume groups.

1, Should different jurisdictions necessarily use the same design

guides for roads in the same functional class grouping and traffic
class? ‘

(a) uniformity between sgtate and local units?
{b)} uniformity among counties?
{c) uniformity among municipalities?

2. Do the present fuanctional system groupings and traffic clasifica~-
tions provide a sufficient basis for design guide distinctions, -

recognizing those design elements that are affected by vehicle use
and vehicle size and welght?

3. 1Is there maintenance and user cost justification for the employment

of lower surface type designs and/or lower surface thickness on low
volume roads and streets?

4, 1If uniform design guides are required for all jurisdictions, how are
© the relative needs among the various jurisdictions affected?

5. Would additional highway user revenues be made available to the
jurisdictions to offset any additional costs associated with the
application of uniform design guides? ' ‘

6. What effect would uniform design guides have on the issue of tort
liability? '

pomes
I
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'Impact areas identified for this policy analysis are listed below.

Optimum service levels.

Construction and malntenance costs.

Road user costs,

Condition and surface deterioration of system.
Highway safety.

Magnitude of needs,

Road Use Tax Fund distributions.

Total revenue requirements.

Tort libability.

+ @ °
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Uniform Maintenance Standards

Maintenance standards relate to two distinct and different areas. One
refers to maintenance performance standards, which defines for each
unique maintenance work activity, the most effective crew size, equip-
merit and materials required, work methods and procedures to be used, and
the average daily accomplishment of work completed by a standard crew.
These standards represent typical conditions and are modified to reflect
specific requirements for traffic conditions and haul distances for
materials. ' '

The other maintenance standard area concerns maintenance level of
service standards. Different maintenance service levels may be applied
to different classes of roads and streets according to predefined
criteria, for example, snow removal and roadside mowlng, Frequently,
these maintenance standards vary among the jurisdictions, and even
within the same jurisdiction. This occurs when maintenance service
levels are not established by management and each maintenance supervisor
applies his interpretation of what servicde level is required.

The lowa DOT utilizes both types of maintenance standards for the
maintenance program of the state primary system. Since 1975, the Office
of Maintenance, Highway Division, has been planning, scheduling and
evaluating maintenance work through a maintenance management system.
Performance standards have been formulated and are reviewed and updated
periodically. The primary system has been classified into four dif-
ferent service levels for maintenance purposes.

Local agency responses to a question on the questionnaire indicated the
majority of the counties and cities do not utilize maintenance service
jevel criteria to develop their annual maintenance budgets., However,
the majority of cities over 50,000 population and counties with cities
over 50,000 population responded affirmatively to this question. Iowa
Statutes (309,57) authorizes the counties to designate a Level B service
classification of county roads for maintenance purposes. These roads
may receive a lower level of maintenance than the other public roads,



however Level B service roads must be adequately signed at all access
points from other public roads. Relatively few counties have adopted a
Level B maintenance classification at this time, although it is becowming
increasing popular because of the reduced maintenance effort required
and limited liability for damages as long as the road is properly clas~

sified, signed and maintained at the designated Level B maintenance.
level,

All jufisdictions have limited immunity from liability for damages
caused by snow and ice conditions, as long as the jurisdiction has

complied with its formal policy or level of service for snow aund ice
conditions.

Key issues and impact areas assoclated with uniform maintenance stan-

dards are similar to those for uniform design guides. They are listed
below,

. Should uniform maintenance standards be required for all jurisdic-
tions?

(a) between state and local agencies?
(b) awmong counties?

(¢) among municipalities?

~2,. Should uniform maintenance standards include both maintenance
service level and maintenance performance standard?

3. What authority would be responsible for establishing uniform main-
tenance standards and ensuring their adoption and use?

4. Would local jurisdictions be required to submit annual maintenance
budgets based on uniform maintenance standards?

5. How would uniform maintenance standards affect improvement needs?

6. Would road user tax fund allocations be adjusted to reflect costs
associated with the adoption of uniform maintenance standards?

7. What effect would uniform maintenance standards have on the issue. ot
tort liability?

Impact areas related to the above issues are listed below.

Optimum service levels.
Maintenance and construction costs.
Road user costs. .
Condition and surface deterloration ‘of system,
Highway safety. '
- Magnitude of needs.
Road Use Tax Fund distributions.
Total revenue requirements.
Tort liability.

L]
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Consolidation of Comstruction and Maintenance Operations

In each county three separate jurisdictions have responsibility for
maintenance and construction of the public roads and streets within the
county —-— lowa DOT, county and city., The number of individual agencies
providing these services increases considerably when the number of
independent cities in the county is added to the state and county
maintenance organizations. With 956 cities and 99 counties, there are
over 1,000 separate agencies that have construction and maintenance
regponsibilities in Towa. Staffing for these responsibilltles range
from apyroximatelly 150 for the largest local agency to part-time -
services of one person for the smaller agencies.

Rural secondary miles per county ranges from 556 to 1,674 miles for a
rural secondary density of 1.22 and 1.71 miles per square mile of area
respectively for the two counties. The statewide average is 1.61 miles
per square mile. |

Some of the smaller cities contract with the counties to provide routine
maintenance services, as provided in Chapter 28E of the Code of Iowa.
Other small clties rely on part-time services of a city employee for
routine maintenance and - private contractors for major maintenance work.
The'majority_of the.local agencies interviewed, even the smaller cities,
indicated the current structure for maintenance in their agency provided
an adequare level of service to their community. The consensus of local
agencies interviewed did not favor changes in the existing maintenance
operations because of the potential for a loss of responsiveness to
their maintenance needs,

The issues and impacts related to uniform design, construétion and
maintenance standards are also applicable to the consolidation of
construction and maintenance operations, however there are additional
issues and impacts to consider. They are listed below.

l. Should one jurisdiction be responsible for the maintenance of all
public roads and streets —— state, county, municipal?

2. Are there duplications in maintenance operations under the ex1%t1ng
jurisdictional responsibilities for maintenance,

3. Can consolidated maintenance services improve efficiency and/or
eliminate duplication without unwanted reductions in the levels of
"maintenance service or other adverse impacts?

4. Can intergovernmental arrangements, such as intergovermmental
contracts, coordinated maintenance programs and agreement on the

application of maintenance standards, improve efficiency?

5. Are there inefficiencies in the current system of construction
adminstration?

I-14
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6. Should all public road comstruction projects be administered By one
level of government -— contract award, construction supervision,
quality control and inspection, project acceptance?

Impact areas related to the above issues were identified for maintenance
and construction and are given below.

@ Maintenance:

o

‘Levels of maintenance service.

Capital facilities.

Personnel and equipment requirements.

Transitional costs and implementation efforts,

Total public road maintemance costs.

Snow removal and maintenance priorities,

Reduced local revenues for maintenance.

Planning, scheduling and evaluating maintenance work,
Liability for maintenance defects.

¢ ©°
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@ Construction:

[—
-

Organizational structure for construction.
2, Personnel

+ Additional staffing/reductions,

+ Construction inspection training.
Capital facilities,.

Total public road construction and adminlstrat1on COSLS.
Construction/preservation priorities,
Liability of comstruction defects,
Construction. technology.

Contract for construction inspection,

. Quality control standards and procedures.

LI}

ks
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Jurisdictional Transfers

Since 1919 and the establishment of the state primary system at a
maximum 6,500 miles, Towa's public roads and streets have been admin-~
igtered by the state, county and city jurilsdictions. The responsibility
for the more than 112,000 miles of public roads has remained relatively
stable during this 65 year period, except for the increase of the state
primary system to the current 10,105 mile system.

The most recent efforts to achieve jurisdictional transfers in accord=-
ance with the functional classification of the road or street was
initiated in 1979, These transfers ceased in 1981, when. the lowa
Legislature passed legislation restricting such transfers to those where
the transfer was mitually agreeable between the affected jurisdictions.
Prior to 1981, disputed classification and jurisdictional transfers were
reviewed and ruled on by a state review board. Disputes leading to the
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1981 legislation stopping functional classification transfers primarily

involved mileage transfers without commensurate transfers of revenues.
While provision was made for adjustment in the allocation of the road
use tax funds among the jurisdictions, as well as surface improvements
for the transferred mileages, the affected jurisdictions ‘did not concur
in their equity or adequacy.

The dearth of revenues available from the Road Use Tax Fund was the key
issue, Whereas the state primary system is funded primarily from the
Road Use Tax Fund and federal aid revenues, the counties and cities must
provide local revenues from local sources in order to fund minimal road
and street programs., The increase in the federal tax on motor vehicle
fuel in 1984 will provide additional federal aid revenues to Iowa, but
federal allocations have earmarked these revenues for federal aid
facilities that are primarily on the state primary system. The issue of
insufficient Road Use Tax Fund revenues has not been altered.

The kKey issues and impacts identified for the areas of uniform standards
and consolidated operations are also applicable to potential juris-
dictional transfers. Differences in concepts of highway service
responsibility, mentioned under other impact headings above, have a
significant bearing on jurisdictional transfers, A road which may be
perceived as having relatively low service importance on the state
system may be a relatively important route from the county network
standpoint. If rthe road is on the state system, therefore, it may not
receive the attention it deserves.

Although differences may occur currently in the way programs are admin-—
istered, standards that are utilized both in maintenance and construc-—
tion, efficiency of performance, and ability to meet needs, it does. not
necessarily follow that changes in basic jurisdictional responsibilities
are needed. There are distinct possibilities of arrangements among
units of government, to carry out jurisdictional respomsibilities, which
would not necessarily change these responsibilities. This is not to
say, however, that changes in regponsibilities may not be the best way
of achieving objectives,.
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CHAPTER TWO

FINDINGS OF THE CURRENT SITUATION

Responsibility for the 112,000 plus miles of public roads and streets in
lowa is divided among the state, counties and cities. As of January 1,
1983, the respective jurisdictional responsibilities are shown in Table
2-}. Annual vehicle miles of travel for 1983 are also shown for the
jurisdictions in Table 2-2. A comparison of 1983 system miles and vehicle
miles of travel is shown in the following. -

Jurisdiction B Percent of Total
1983 System Miles 1983 Vehicle Miles

State Primaryi/ 9.3 56. 5
Counties 79.8 19.4
Cities 1G.9 241

Total 100.0 100.0

Source: Iowa Department of Transportation

1/ Includes State Parks & Institution Miles

Information collection on the current administration and operations for
the existing jurlsdictions represented a significant effort of this
study. The Importance and significance of the policy analysis areas
required obtaining factual information of existing operations from the
jurisdictions, as well as familiarization with the problems confronting
the respective agencies. This was accomplished through structural
interviews with state, county and city officials, together with a
comprehensive questionnaire transmitted to the local agencies.

An overview of current operations in the three jurisdictions is pre—

sented in the following sectlons, as directly related to the analysis
areas.



TABLE 2-1

IOWA PUBLIC ROAD MILEAGE
January 1, 1983

Percent
Rural- Municipal Total of Total
State Primary : 8,754,256 1,350.65  10,104.89 9.0
County Secondary
Federal and Secondaryﬁ/ 12,635,835
Other Secondary - C77,051.21
89,687.06 89,687,006 79.8
Cicy Systeml/ ‘
Federal Aid Secondary 529.39
Other City 11,730.51
12,259,90 12,259.90 10.9
Parks & Institutions 309.81 0.3
TOTAL 98,441.30 13,610.55 112,361.66 100,0
1/ Includes FAUS
SOURCE: TOWA Department of Transportation
TABLE 2-2
L9883 VEHI{CLE MILES OF TRAVEL
Iowa Public Road System
(Millions)
Percent
Rural Municipal Total of Total
State Primaryl/ 7,890 3,069 10,959 56.5
County Secondary 3,762 3,762 19.4
City Streets o o 4,670 4,670 2443
TOTALS 11,652 7,739 . 19,391 100.0

1/ Includes State Parks and Institutions
SOURCE: Towa Department of Transportation
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IOWA DEPARTMENT OF TRANSPORTATION

The Iowa DOT, Highway Division and Planning and Research Division, is

. responsible for the planning, construction and maintenance of the state
primary system of 10,105 miles. The Interstate represents /34 miles
with an average daily traffic of approximately 11,650 vehicles. Traffic
volumes for the other primary miles average 1,910 and 5,285 for the
rural and urban systems respectively. The state primary system is

entirely paved except for 14.8 gravel surface miles and 79.1 miles of
low bituminous surface.

Organization

The State is divided into six geographic districts as shown in Figure 2-
1. The districts are further divided into residency areas for construc-
tion and maintenance with an engineer responsible for each area. Each
district has four maintenance residency areas, with one area in each of
three distriects having responsibility for both maintenance and construc-
tion. The number of construction residencies areas varies with the
construction workload. As of March 1984 there were 18 construction’

residencies, plus the three responsible for maintenance as well as
construction.

Maintenance

Primary extensions through cities are the joint responsibility of the
state and cities. The state is responsible for the construction and
right of way costs of the primary extension to the minimum design
criteriz established by the Iowa DOT, Additional costs beyond these
criteria are the responsibility of the city. The state maintenance
responsibility is limited to the surface, curb to curb features (ex~
cluding parking lanes and parking signs), traffic signs, pavement
markings, bridges and snow removal from the traffic lanes. Other street
maintenance, including the removal of windrowed snow, sidewalks and all
areas between the curb and the right of way line are the responsibility
of the city. The Iowa DOT does enter into maintenance agreements with
some cities for the maintenance of the state's responsibility on all, or
a portion of the primary extenslons (Chapter 28E, Code of lowa).
Reimbursement to the city is on a lane mile basis, which is $695 per
lane mile for fiscal 1986.1/ These agreements are -limited to specified
routine maintenance work; special maintenance such as major full-depth
patching or resurfacing is contracted through a separate contract if the
city performs the work. In fiscal year 1984, the state entered into
primary extension routine maintenance agreements with 34 cities at a
total cost of $258,984, an equivalent 2~lane mileage of approximately
218 miles, or less than 20 perceat of the total primary extensions.

Private ceontract maintenance, for specific work functions, such as
pavement patching, seal coats, slurry seals, resurfacing/leveling,
‘bridge painting/repair and mowing on the Interstate system, with private
contractors is utilized by the Iowa DOT and has proven very successful.

) .
L Iowa DOT Commission Order No. H~85~588, May 7, 1985.
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A research project was conducted in 1982 and 1983 by the Iowa DOT on
contracting the complete maintenance on specific primary routes in four
districts. These contracts included a variety of work functions and
varidble workloads that involved responses to emergencies and isolated
situations. The findings of this private contracting research concluded
that private contracting for maintenance of this type over extended time
periods was not cost—effective and should not be pursued further.t/ In’

addition to the higher costs for most work functions, other problems
cited included:

® lack of necessary equipment when needed;

) the work descriptions and functions were not always clear to the -
contractor;

@ lack of experienced/qualified personnel to perform some of the
functions;

® poor guality of work;

@ contractors behind schedule on work;

¢  bases of operation were far away from maintenance areas;

® poor communication between the contractors and their workers;
e workers not using safety equipment and pfoper traffic control;

‘® loss of contact with property owners; and
& inadequate response time to emergencies and isolated conditions.

Therefore, the Iowa DOT has limited contract maintenance in recent years
primarily to city agreements for maintenance of primary extensions and
specific functional maintenance work that has proven cost-effective.’

For fiscal years 1982 and 1983 these contract efforts amounted to $10.3
and $1G.5 million respectively.

State primary system maintenance is planned and controlled through the
Office of Maintenance and district maintenance field personnel. Iowa's
maintenance management system provides maintenance standards for ap-
proximately 95 work functions used for planning, budgeting and reporting
- work accomplishment. These maintenance standards specify for each
function the following items: :

Work program category

Description and purpose A
Level of maintenance {quality standard)
Scheduling gulde

Recommended work procedures

2 6 © & &

j/ Iowa's Experience with General Contract Maintenance, Iowa Department
of Transportation, Highway Division, Office of Maintenance, 1983,
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Materials to use

Recommended crew size

Recommended equipment

Accomplishment (unit of measure, hourly produetion, daily pro-
duction) :

20 e

These are typical maintenance standards required for all effective
malntenance management systems., The individual work functions are
classified into eleven functiom categories as shown In Table 2-3,

Actual and planned maintenance costs by category are shown for fiscal
years 1983, 1984 and 1985. Not included in these costs are the contract
functional maintenance costs and city maintenance contracts.

Construction

Annually, a state primary improvement program is prepared in accordance
with State Statutes (307A.2(12)). In recent years, lowa has shifted
highway improvement emphasis from new construction to re-construction
and/or preservation. Priorities for state highway funds are as follows:

1. maintenance;
23 preservation of existing highways and bridges; and
3, reconstruction/construction,

Based on the current 10,105 mile state primary system and design life of
20 years, approximately 500 miles should be improved each year., Of this
."500 mile target”, 160 miles should be reconstructed and 340 miles

are resurfacing/preservation work. Current funds available for highway
improvements, after maintenance requirements, reduce the number of miles
that can be reconstructed -— in 1984 this amount was approximately 50
miles., Without additional revenues for the state primary system, the
number of miles that can be resurfaced and improved will continue to
decrease.. Note: The 160/340 ratio is based on a "maximum life of 60
years” with appropriate resurfacings and other preservations,

Current 1985~1990 program allocations are shown in Table 2-~4. Tor 1985,
maintenance and system preservations amount tfo $94 million, or 29
percent of the total state primary program costs for 1985,

IOWA COUNTIES

The County Board of Supervisors in each of the 99 Iowa counties is
responsible for the comstruction and maintenance of the rural secondary
road system in the county. The Board of Supervisors 1ls required by
State Law (Chapter 309.17) to employ one or more registered civil
engineers to direct and supervise all construction and maintenance work
on the secondary system. Iowa Code (309.19) further authorizes the
Boards of two, or more adjacent counties, to enter into agreements to
jointly employ the same registered engineer to provide these services to
the respective counties. To date, there have been no joint agreement of
this type between any counties. However, one county and a major city in
the county have entered into an agreement of this type, whereby one
registered engineer provides engineering services to both jurisdictions.

2-6
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TABLE 2-3

ANNUAL MAINTENANCE COSTS (THOUSANDS)

FISCAL YEARS 1983 - 1985

SOURCE: Iowa DOT, Office of Maintenance.

2-7

Does not include contract functional maintenance.

ACTUAL PLANNED
Percent.
ACTIVITY 1983 1984 1985 of Total
Supervision/Support 5. 16,829 $ 17,201 $ 17,091 25,7
Roadway Surface 6,409 5,913 6,950 10.4
Shoulders 5,915 5,506 6,563 9.9
Roadside 3,106 3,170 3,841 5.8
Drainage 1,453 1,349 1,497 2.2
Traffic Services 9,084 9,118 9,936 14.9
Snow & Ice 8,793 11,587 11,540 17.3
Bridges 1,592 1,530 1,924 2.9
Service Contracts 1,336 317 2,356 . - 3.5
{General 4,517 5,009 4,383 6.6
Work for Others 61l 614 523 0.8
TOTAL S 59,645 | S 61,314 $ 66,604 100.0
NOTE:
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The rural secondary system consists of 89,687 miles of public roads.
" This system is further classified as farm—to-market and local secondary
- as shown in Table 2-5. The farm—~to—-market roads are those functionally
‘classified as trunk or trunk collector. The farm—to—market system
totals 29,401 miles, of which 12,523 miles are on the federal aid
secondary and federal aid urban systems, which qualify for participation
of federal aid secondary and FAUS funds received by the Iowa DOT (Table 2-5).

Table 2-6 shows the county secondary system by surface types. On the
farm~to-market system all routes are surfaced -- gravel or paved -

- except for 221 miles. Over 150 miles of the 221 occur in one county
and are primarily dirt surface treated with oll. Approximately 35
percent of the paved miles on the farm-to-market system are portland
cement councrete surface, with the remaining being asphaltic concrete.
The trend in recent years has been to use portland cement concrete
paving on county roads because of the low initial maintenance costs and
the long service life before major maintenance or rehabilitation is
required. Low type bituminous surfaces have not been used to any extent
in Iowa as shown by the low mileage of this type in Table 2-6.

Organization

Each county has a similar organization for maintaining the county
secondary roads. In addition to a central garage location where the
majority of the personnel are assigned, each county has other locatiouns
throughout the county where equipment may be stored, or parked. The
number of locations vary with the size of the county and the miles to be
maintained, but 6 to 10 locations are typical. These locations may have
heated garages or may only be a storage yard where one or more motor .
graders can be parked. The typical location is a small shed or garage.
where one to two equipment operators and motor graders are assigned to
perform the blading of gravel and earth surfaces. During the winter
season, snow removal is also performed from these locations. A typical
motor patrol area consists of 45 to 65 miles of unpaved roads.

The lowa County Engineers Association provides an important service to
the county engineers through the variocus committees and formal and

informal exchange of information and technology. As a result of this.
work and other pioneering efforts throughout the years, the Iowa county

road organization is often viewed as a leader in rural road organization
and operations.

Maintenance and Construction Operations

Maintenance represents the single largest expenditure of the county road
program. The county engineers submit annual reports on revenues and
expenditures for the scondary road system. Separate accounting is made
for the farm-to-market roads and the local secondary. roads as separate
allocations of road use tax funds are made to these systems. These
annual reports do not include federal aid revenues, as these revenues
are administered by the Iowa DOT and credited to the counties as elx*'
gible federal aid projects are obligated.
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TABLE 2-5

~ RURAL COUNTY SECONDARY SYSTEM MILEAGE
January 1, 1983

Farm~to-Market Local Secondary .Total
Federal aid Secondaryl/  12,522.99 112.86 12,635.85
Noni-Federal aid 16,878.23 60,172,93 77,051,21
TOTAL | 29,401,27 60,285.79 89,687.06

1/ 1Includes FAUS
NOTE; Excludes Proposed Roads and Legal Roads not Open to Traffic

SOURCE: 1lowa Department of Transportation
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TABLE 2-6

COUNTY.SECONDARY SYSTEM SURFACE TYPES
(January 1, 1983)

Miles by Surface Type

Earth/ Low Type High Type e
oiled Gravel Bitum.1/ Paved TOTAL
Farm—~to~Market -
Federal aid : '
Secondary2/ 68.23 1,972.29 503.82 9,978,065 12,522.99
Non-Federal ald 152,40 { 13,094.50 558.24 3,073.14 16,878.28
Sub~Total 220.63 15,066.79 1,062,006 13,051.79 29,401,27
Percent of Total 0.8 51.2 3.6 44,4 11100.0
Local Secohdary
:Federal aid : '
Sécopdaryl 0. 84 60.32 8.61 43,09 112,86
Non~Federal ald 5,276.58 53,692.30 374.48 829,57 60,;72.93
Sub-Total  |5,277.42 | 53,752.62 | 383.09 872,66 | -60,285.79
Percent of To;al-' 8.8 " 89.2 0.6 l.4 iﬂ0.0
TOTAL SECONDARY |5,498.05| 68,819.41 |1,445.15 | 13,924.45 89,687.06
Percent of Total | 6.1 76.8 1.6 15.5 100.0

1/ Lless than 8 inches thickness.
2/ Includes FAUS.

SOURCE:

2~11
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Table 2~7 shows total revenues and expenditures on the county secondary
systems for the five-year period 1978. Maintenance expenditures have
increased from 60 percent to 70 percent of total expenditures during
this period. Revenue contributions from local sources have also in-
creased during this same period.

The counties are required to submit five-year improvement programs of
specific projects for the secondary system to the Iowa DOT for review
and approval. Farm—to-market design guides for these improvements have
been adopted by the county engineers association and the department.
Annual secondary road budgets are also required to be submitted to the
Towa DOT for review and approval. These budgets include all proposed
expenditures on the secondary system, although the budget control
categories are fairly broad, such as maintenance, construction, new
equipment, equipment operatioms, and others. Typically, these budgets
are based on previous years expenditures, plus projected increases. The
maintenance portion of the budget submittal is not necessarily based on
any uniform level of maintenance service or maintenance standards among
the counties. Interviews with the twelve sample counties ldentified
only one county that developed an annual maintenance budget and work
program on the basis of planned work quantities and work frequencies for
specific types of major routine maintenance functions. This is the
planning and development procedure used by the Office of Maintenance,
Lowa DOT,

Although the majority of the county secondary roads primarily serve the
rural areas, 8 to 10 counties in the State have high concentrations of
residential and commercial areas outside of city corporate limits. The
roads/streets outside of the corporate limits are the responsibility of
the counties. Most of the affected counties have adopted development
standards requiring these roads and streets to be bullt to adequate
standards by the developer. However, frequently the existing secondary
roads in these areas are not adequate to serve the increased traffic
volumes and usage. TImprovement of these facilities can represent a
significant cost to the county.

IOWA CITIES

The 956 cities in Iowa are respomsible for the construction and main-
tenance of all public streets within the corporate limits, including the
extensions into and through the city of county secondary roads. As
discussed 1n a previous section, the extension of state primary highways
are the combined responsibility of the cities and state. As of January
1,71983, the city street mileage was 12,260. Over 50 percent of the

total mileage is in the 67 cities of 5,000 population and greater (Table.

2-8).

Téble 2~-9 shows the city street mileage by surface type. Over 85 .
percent of the mileage is paved, including low type bltuminous surfaces,
and the remaining 1,763 miles are gravel and earth surfaces.



TABLE 2~7

COUNTY ROAD REVENUES AND EXPENDITURES
All Counties

(Thousands)
1978 1979 1980 1981 1982

REVENUES ' .

Faderal Funds $ 14,320 $ 14,262 $ 12,604 $ 9,476 $§ 10,142
Road Tax 84,800 91,318 86,073 92,203 97,495
Other State 2,585 2,469 4,617 2,270 2,481
Property Tax/Assessm, 67,807 71,815 82,623 91,302 97,581
Other Local 2,992 4,385 5,340 3,668 - 3,720
Total 172,504 184,249 191,257 198,919 211,419
EXPENDITURES

Construction 0§ 54,190 $ 51,349 $ 43,238 $ 37,345 S5 39,829
Maintenance 110,170 129,758 126,778 129,134 146,836
Administration 13,934 17,735 17,676 19,105 20,384
‘Other 3,396 1,762 1,715 1,452 1,178
Total 181,690 200,604 189,407 187,036 208,227

S0URCE: PR535, Local Road and Street Finance Report =~ 1979, 1980 1981.,
PR536 Local Highway Finance Report - 1982, 1983,
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Population
Group

50,000 and greater
5,000 to 50,000

Less than 5,000

Total

TABLE 2-8

CITY STREET MILEAGE
January 1, 1983

Number
of Cities Miles
8 3,778
59 3,053
839 5,429
956 12,260

SOURCE: IOWA Department of Transportation.

TABLE 2-9

CITY STREET SURFACE TYPES
January 1, 1983

Surface Type

Gravel/Earth

Low Type Bituminous
Asphaltic Concrete
Portland Cement Concrete

Total

Miles

1,763

944
6,076
3,477

12,260

SOURCE: IOWA Department of Transportation,

Percent

of Total

30.8
24,9

44,3

160,0

Percent

-¢f Total



Organization

Citles over 10,000 population usually have a city engineer or public
-works director who is responsible for the construction and maintenance
of the city streets. Cities less than 10,000 population typically have

a street superintendent, when justified by the magnitude of their street
program.

. Citlies less than 1,000 population may have one to two full-time city
employees who perform all related city work, including streets.

City street maintenance is usually performed from one facility, except
for an outlying area for storage of materials..

Maintenance and Construction Operations

All cities in the state which receive road use tax fund revenues are
required to submit annual reports on city street revenues and expen-
ditures., Table 2-10 summarizes these reports for the 5-year period
1979-1983. As with the counties, maintenance represents the largest
gingle expenditure of the city street program; debt service payments
amounted for approximately 25 percent of street related expenditures in
1983. Bond financing for streets has been an Integral part of the
street program throughout the years.

The annual reports on city street maintenance are not as detailed as the
‘county submittals and include several work functions not applicable to
rural roads, such as street lighting, street cleaning and storm sewers.
City street maintenance presents different problems than rural faci-
lities, Table 2~11 shows the breakdown of maintenance items reported in
the annual reports. With the exception of roadway/surface maintenance,
there is considerable inconsistency in the reporting of individual

. maintenance items, particularly the cities less than 3,000 population.
A review of selected individual city reports from this group revealed
that several clties used only two or three categories for reporting the
maintenance costs. The primary objective appeared to be an. accounting
that the road use tax funds were expended for street purposes.

Cities of 5,000 population and greater are required to submit annually a
five~year program of street construction and reconstruction projects and
to report on the progress made on the completion of each project in the

approved program. Cities less than 5,000 and greater than 1,000 popula-
tion are required to submit proposed annual street improvement programs.

The majority of the cities over 5,000 population have formalized design
guides for street construction and reconstruction, while the others rely
on design consultants for specific projects. All cities over 5,000
population require developers to build streets to specified standards .
within new developments before the streets will be accepted for city
maintenance. The developer adds these street costs to the purchase
price which is paid by the home buyer.



TABLE 2-10

CITY STREET REVENUES AND EXPENDITURES

All Cities
(Thousands)
1979 1980 1981 19821/ 19831/
REVENUES
Federal Funds 8 14,745 $ 18,020 5 16,003 S 13,304 8 14,674
Rdad Tax 52,261 52,861 50,682 60,704 64,641
Other State ' 1,760 4,904 3,892 4,611 4,806
Property Tax/Assessm. 46,962 44,950 53,395 83,469 93,051
Bonds 25,362 40,82) 41,151 51,901 42,332
Other Local 7,511 9,046 10,316 13,531 17,994
Total 148,601 170,602 175,439 227,520 237,498
EXPENDITURES
Construction $ 57,976 $ 81,811 $ 80,964 $ 82,490 § 70,397
Maintenance 53,125 56,290 54,422 85,669 91,612
Administration 4,788 5,287 6,204 7,137 7,724
. Debt Service 27,675 26,823 33,686 43,783 55,283
Other : 9 1 18 1 7
Total 143,573 170,212 175,294 219,080 225,023

1/ Includes Parking and Indirect Street Functions

SOURCE: PR535, Local Road and Street Finance Report - 1979, 1980, 1981,
PR536, Local Highway Finance Report - 1982, 1983,
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TABLE 2-11

CITY STREET MAINTENANCE COSTS

SOURCE: PR536, Local Highway Finance Report - 1982, 1983,

All Cities
(Thousands)
1982 1983
Percent : Percent
Dollars of Total Dollars of Total
Roadway/Surface $ 43,863 51,2 $ 48,510 52,9
- Snow & Ice 8,354 9.7 6,902 - 7.3
Storm Sewers 2,338 2.7 2,660 2.9
Traffic Services 5,399 6.3 5,728 6.3
Street Cleaning 4,334 5.1 4,827 5.3
Street Lighting 16,119 18.8 16,884  18.4
Trees 1,186 1.4 1,422 1.6
Equipment Purchases 3,909 4.6 4,419 C 4.8
Other Maintenance 167 - 0.2 260 0.3
TOTAL § 85,669 100.0 91,612 100.0



ROAD AND STREET RESPONSIBILITIES IN OTHER STATES

Public road and street responsibilities and operations in other states
were reviewed to identify specific features or items that warranted
consideration for Iowa. Specific applications identified included the
following: '

1. All rural roads maintained by the state,

Delaware ~ 5,250 miles
North Carolina - 76,000 miles
Virginia - 53,000 miles
West Virginia -~ 35,000 miles

2., County farm-to-market system maintained by the state,
Missouri - 24,274 miles
3. Counties maintain the state highway system.

Michigan - 62 of 83 counties maintain the entire state system in
their counties
" Wisconsin ~ 72 counties maintain the entire state systen.

The four states selected for on-site interviews and data collections
‘represented states that offered a different approach or philosophy to
highway, road and street operatioms and responsibilities that warranted
consideration for the current Iowa study on public road administration
and maintenance alternatives. The states selected were Kansas, Michigan,
Missouri and North Carolina,

Initial contact was wmade with the state maintenance engineer in each
state and a serles of meetings scheduled with headquarters and field
maintenance personnel., County engineers were also contacted in Kansas,
Michigan and Missouri., The following sections present highlights from
each state.

‘Kansas

The Kansas Department of Transportation organization for maintenance is
similar to Towa's and also provides the option to municipalities for
maintenance of municipal extensions on a fixed rate per lane mile,
which currently is $1,250 per lane mile. Snow and ice control policy
provides a lower level of service than Iowa's.

The county organization for public roads specifies county engineers, but
the State Statute has been modified to permit non-engineer road super-
visors, as long as work requiring the services of a professional engineer
is not performed., Only 38 of the 105 counties currently have registered
professional county engineers. State Statutes permit the formation of
Engineering Districts whereby one engineer provides county engineering
services to two counties. Currently, there are three Engineering
Districts In Kansas,



The counties share of state highway user funds are allocated to the
counties on the basis of motor vehicle registrations and vehicle miles
of travel. The thirteen counties that have significant urban popula~.
tions are required to share the county's allocation of state user

- tevenues with the cities in proportion to the urban population.

Michigan

The Michigan Department of Tramsportation {DOT) organization for main-
tenance ‘is similar to lowa, except for the function whereby the DOT
contracts with the counties and municipalities for maintenance of the
entire state trunk line system in theilr jurisdictions, including the-
Interstate. Currently, 62 counties and 152 municipalities have con-
tracts with the DOT for maintenance of the state highway system. State
roads in the other 21 counties are maintained by DOT personnel.

A budget for work to be performed is developed for the county or munici-
pality and the local agency is reimbursed on a monthly basis for work
performed. Reimbursement is based on unit costs, including overhead
items, for labor, equipment and materials as specified in the contract.
Provision is made for a ten percent overrun and the agencies may receive
an advance against the annual. budget. Supervision and inspection by DOT
‘personnel is minimal and ten full-time auditors are assigned to verlfy
compliance with the financial contract provisions.

The city and county portion of the state highway user revenues is
allocated to the respective jurisdictions through a formula that in-
volves several factors. These include:

Cities ~- excess snowfall, population, equivalent magor street
‘mileage, local street mileage.

Counties - $10 000 for registered engineer, excess snowfall, urban
road mileage, weight tax collection fees (vehicle ,
registrations), equal share (1/83), primary road miles;
rural population, local rocad miles.

Migsouri

The Missourl state highway system is 28.0 percent of the total public

- road mileage and includes the basic county farm~to-market system of
24,274 miles, The entire state system is malntained as a paved bitu-
minous system, although the majority of the routes are low type bitu-
minous surfaces. The Missouri Department of Transportation (DOT) main-
tains all municipal extensions of the state highway system —— there are
no municipal maintenance contracts. The DOT has a Bare Pavement Policy

for snow removal on state routes with an average daily trafflc volume of
i,000 vehicles Or more.
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The counties (114) are classified according to population and property
evaluation as either first, second or third class counties. The first
class counties (7) usually have county engineers, while only a few of
the other counties have engineers, In addition to the county road
organization, there are 304 Special Read Districts that levy taxes.and
maintain the public roads within the district (maximum of 8 square
miles). The counties must return 25 percent of the county road tax
revenues collected 'in the cities back to the cities within the county.

The county portion of the state road user tax is distributed to the
countles on the basis of: 50 percent on road miles and 50 percent on
rural land evaluation., The city portion is allocated on the basis of
population to cities having a population of 100 or more.

North Carolina

The North Carolina Department of Transportation (DOT) is responsible for '

the maintenance of all rural public roads (76,300 miles), which is 85
percent of the total public road mileage.

- Municipal primary and secondary extensions are maintained under contract
by seven cities. A budget is established and reimbursement is for
actual costs within the budget limits., Traffic services on state
extensions are performed under contract by approximately 100 cities.

The DOT uses 2,000 convict laborers per day under contract with the
Department of Corrections. Over 50 percent of this labor source is
integrated with regular DOT maintenance crews.,

Separate maintenance allocations are made to the fleld divisions for the
primary, secondary and urban systems, Maintenance needs, lane mileage,
paved mileage, unpaved mileage and population are factors used for
allocations. Within the divisions, secondary system allocations are
made to the counties on the basis of maintenance needs, paved road
mileage and population.

\

Comparisons with Jowa

Direct comparisons of highway, road and street operations in the four
state transportation departments contacted presented a unlque challenge
due to the distinct differences in public road Jurlsdictlonal respon-

" gibilities and management policies to accomplish the state’s transpor-
tation objectives., The following related items are compared directly
with lowa data: ‘ :

Miles of public roads

Land area

Jurisdictional responsibilities
Paved and unpaved road miles
Vehicle miles of travel

e S & 9B
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Table 2-12 compares public road mileage by jurisdictional responsibility
for Iowa and the four states contacted. Total public road mileages
ranges from a high of 131,783 in Kansas to 89,270 in North Carolina
'(excluding toll roads, state parks, forest roads, institutions),

Tables 2- 13 and 2-14 illustrate public road miles and denqity per squdre
mile of land area and population.,

Paved public road mileages for all jurisdictions are shown in Table 2-
15, WNorth Carolina has the highest percent of paved public road mileage

at 77.3 percent and Kansas is the lowest with 24.9 percent, while Iowa
has 32,1 percent.

Annual vehicle miles of travel (VMT) range from 63.6 billion in Michigan
. to 17.7 billion in Kansas for the year 1982/83 as shown in Table 2-16.
Fifty percent or more of the travel accrued on the state highway systems
in the respective states. The distributions of travel among the juris—
dictional systems is very similar for Towa and Kansas.

Daily vehicle miles of travel per road mile by jurisdictional system are
shown in Table 2~17, As for total vehicle miles of travel, Iowa and
‘Kansas show similar travel characteristics. Kansas has approximately
20,000 more miles of rural roads than Iowa, and less total VMT, which

results in the lower daily VMT per road mile for the state and county
- Bystems.
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TABLE 2-12

© PUBLIC ROAD MILEAGE

STATE State Highway County Ciﬁy

System Roads Streets TOTALL/

Miles [Percent Miles Percent | Miles ‘Percent

Kansas ‘10,449‘ 7.9 109,686 83.2 -'11,648' ': 8.9 131,783
Michigan 1 9,476 8.1 | 88,835 75.6 19,107 16.3 117,418
Missouri . 32,2391 28.0 - 69,947 60.7 13,013 11.3 115,199
N. Carolina 76,307 | 85.5 NA 12,963 14,5 89,270
Lowa 10,105 9.0 89;687 80.0 12;260 " 11.0 112,052

1/ Does not 1ﬁclude toll roads, state parks, forest

- TABLE 2-13

ROAD MILEAGE AND LAND AREA

roads, institutions.

STATE Miles. _Square Miles ~Miles/Sg.Mile
Kansas 131,783 82,277 1.6U
Michigan 117,418 58,527 2,01
Missouri 115,199 69, 697 1.65
North Carolina 89,270 52,669 1.69
Iowa 112,052 56,669 - 1.98
TABLE 2-14
ROAD MILEAGE AND POPULATION
1980 Persons
: Population per

STATE Miles (1,000) Road Mile
Kansas 131,783 2, 364 17.9
Michigan 117,418 9,262 78.9
Missouri 115,199 4,917 42,7
North Carolina 89,270 5,882 63.9
Towa 112,052 2,914 26,0
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TABLE 215

PAVED ROAD MILEAGE

? Paved Unpaved Total
State Miles Percent‘ Miles Percent Miles Percent
Kansas 32,777 24,9 99,006 75.1 131,783 100.G
Michigan : 67,083 57.1 50,335 42.9 117,418 100.0
Missouri 51,810 45,0 63,389 | 55.0 115,199 100.0
North Carolina 68,986 77.3 20,284 22.7 89,270 100.0
Towa ' 35,957 32.1 76,095 67.9 112,052 100.0
TABLE 2-16

1982/83 ANNUAL VEHICLE MILES OF TRAVEL (Billions)

State System County City o Total
State
[ VMT Percent | VMT Percent | VMT Percent | VMT {Percent
Kansas 9.3 52.5 3.5 19.8 4,9 27.7 17.71  100.0
Michigan 31.8 50.0 19.7 31.0 12.1 19.0 63.6 00,0
Missouri 26.6 72.9 2.6 7.1 7.3 19.9 36,5 100. U
"North Carolina 43.2 96.6 NA 1.5 3.4 44,7 180G, 0
Iowa {11.0 56.5 3.8 19.4 | 4.7 | 24.1 19.51 1000
I ~ TABLE 2-17

DALLY VEHICLE MILES OF TRAVEL PER ROAD MILE

State State System | County City Total
Kansas 2,438 87 1,153 368
Michigan 9,194 608 1,735 1,484
Missouri 2,261 102 _ 1,537 368
North Carolina 1,551 NA 323 1,381
Lowa | 2,982 115 1,044 474
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CHAPTER THREE

ECONOMIC IMPACTS OF STANDARDS AND PRACTICES

INTRODUCTION

The first objective of the Request for Proposal for the study is:

@ To evaluate the economic and other impacts associated with devel-
opment of consistent and uniform design, maintenance and construc-—
tion standards for use by public road agencies,

Standards and practices are fundamental to highway policy. The benefits
“to Iowa from following sound engineering and economical standards and
guidelines in the highway sector can be very substantial.

" In this Chapter, the findings and recommendations resulting from six
engineering-economic analyses of key highway standards, guidelines and
pract;ces in Towa are presented.

The Issues
In each of the analyses two basic questions are implicit:

I, What are the cost impacts of applying or not applying a uniform
economical standard?

.2, What is a uniform economical standard?

The search for more definitive answers to these two guestions has bgén a
continuing objective of highway policy makers for more than a half-
~century, Our approach to contributing to the achievement of this
objective is to measure the direct economic costs related to alternative

highway improvement and maintenance decisions taken under various
circumstances.

Each of the analyses within our approach covers a decision-maklng topic.
The topics are as follows:

1. Upgrading Gravel Roads
2. Resurfacing Paved Roads

3. Resurfacing Paved Roads with Improvements to Shoulders and Lane
' Widths ‘

Rehabilitating Pavements with Improvements to Curvature and Grade

H



5. Maintaining Paved Road Surfaceé

6. Maintaining Unpaved Road Surfaces

Background

The six analyses were performed using a computerized highway economic
model called the Highway Design and Maintenance Standards Model, re-~
ferred to as the HDM. The model was developed by the World Bank.

Theé economic results of the model are very straightforward. For any
alternative specified by the user of. the model, the model calculatestghe
following direct economic costs for each year in the analysis period?!:

. Capital/Construction Costs,

« Road Maintenance Costs, .

- Vehicle Operating Costs,

» Travel Time Costs,

. Safety Costs (included as Exogencus Costs), and
+ Total Costs. ‘

f= 23V BV - SN PR SO

The above costs include most of the direct economic costs in the highway
.sector —— vehicle operating costs by far representing the greatest part.

It is possible to include in the HDM other costs and benefits calculated

outside the HDM such as those related to economic development, etc.
Typically, these other costs and benefits are specific to an area or
particular project. This specificity makes these other costs difficult
to fairly and adequately include in a general policy analysis of stan-—
dards and practices. Furthermore, many other less quantifiable service
objectives such asg distances to a paved road are not considered in the
analysis. The foregoing and other factors should be considered in the
specific application of standards to projects.

While standards and guidelines can be generally applied to help form
policy, set highway needs and assess system alternatives, there is no
place for their general and mechanistic application in engineering
practice during design and construction. TIn these phases of highway
development; standards and guidelines must guide actions which are taken
under varying and specific circumstances and constraints. And, highway
design and ponstruction decisions must be tailored to meet specific
project circumstances and a miriad of other technical, social and
political factors and values.

Making policy as well as design and construction decisions with an
understanding of the econowmics involved, can be valuable to decision
makers at all levels. The following paragraphs illustrate our approeoach
to this policy analysis and use of the HDM model.

The model can compare any two alternatives requested by the user. This
comparison establishes the cost advantages or disadvantages of one
alternative over another. For example:

1/ We chose 20 years for the analysis period.
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@ Figure 3.1 contains the economic results of doing nothing (except
stop gap maintenance) to a highly deteriorated, 100~kilometer (62.14
mile) 2-lane road with 300 vehicles per day, substandard curves . and
grades and a 2 percent annual traffic increase. This would re-
present a very low investment cost by the government.

8 Figure 3.2 contains the aconomic results of reconstructing the above

road to current standards —-— de51gn guides employed by the Towa DOT
in thelr needs study.

¢ Figure 3.3 contains a comparison of the two above alternatives.

In the above example, the benefits {savings in costs) of the road 2
reconstruction are substantial, even when future costs are discountedZ /
as much as 20 percent per year.

The example illustrates two important points:

l. There is a relationship between the investment in roads by lowd's
governments (construction and maintenance costs) and user costs
(vehicle operatlng, travel time, and safety costs).

2., User costs, particularly vehicle operating costs, make up a sub—
stantial part of the total direct economic costs in the highway
transport sector for the State of lowa.

At a time when harsh economic and political realities are causing
~distress in other sectors of lowa's econony, obviously it would be
~unwise to further burden the overall economy with inefficient highway
transport. Focusing policy only on goverament investment costs and only
on apparent efficiencies in this area, runs the risk of broader 1nef—
ficiencies in the overall hlghway transport sector.

Presentation of the Results

The challenge of this analysis was to broaden the economic perspective
and keep the results manageable. For all six analyses, 578 alternatives
were developed similar to those described in Figures 3.1 and 3.2 and 480
economic comparisons were made similar to the comparison shown in Figure
3.3, These data are contained in the documentation presented to the

Yowa Highway Research Board for this part of the study. The docu-
mentation includes:

l. Details of -the modeling assumptions and the description of the model
contained in the users manual;

2/ In making economic comparlsons, it makes gsense to discount costs.
In discounting we are simply saying that a dollar spent now has more
value than a dollar spent next year, the year after and so on.
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FIGURE 3~1

ECONOMIC COSTS OF DOING NOTHING TG A HIGHLY DETERIORATED TWO-LANE ROAD
(300 Vehicles Per Day with Substandard Curves and Grades and 2 Percent Traffic Growth)

Jes VY u 65 ANALYS1n 0 RUN T abkfUBT TYFE © @ PAGE la

ECONUNLIC CUSTS ©F ALTERSATIVE REPULT

IN MILLIGH DULLAKS

SHUOP-ALT. 4BU4-ALOZ

CONPARTISCH 04 ~ ORIGINAL LENGIE 100.6 Kn
EXISTING GERERATES ELISTIEG GEMENATED TOTAL
CAPITAL/ ROAD VEHICLE YEHICLE VEHICLE C¥VEHICLE NET I0TaL ECRREIGH
CONSTR. MAIKET. CPEBATING CPERBATEMG THRAVEL TIME THAVEL TISE EXGGENQUS ECCRCHIC EXCHAMGE
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FIGURE 3-3

ECONOMIC COST DIFFERENCES BETWEEN THE RECONSTRUCTION ALTERNATIVE
OF FIGURE 3.2 AND THE DO NOTHING OR BASE ALTERNATIVE OF FIGURE 3.1

02/1u/35 : S ‘ ARALYSIS & RuUn . ) " REECET iYL 7 1 PAsk o
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SAVIRGS I¥

SAVINGS 1IN .
IFCUCASE I8 INCABASE I EXISTI&G GENERATED EXISTING GENEBRATED TOTAL

CAPITAL/ AUAD VEBICLE VEHICLE VEHICLE YEBICLE BET 10%AL fCaklcE

CONSTRUCTIGN MALBTENANCE GPERATING GPEHATING  TLAVEL TIHE ThAVEL TIHE EXCGENOUS ECOEGNIC EXCHABGE

COSTS LusTs COSTS BENEFITS L0375 BENEFITS PEEEFLITS BEMEFITS EENEPIYS
YEAn © . {1} 2 (3) (4} (S} {6} (T} (B=—1-2e3+4¢5e6e7) {9}
1985 5.861 3.0 g. 0.0 d.4 1) 0.088 ~8.773 0.0
1980 J. 0 -0. 046 2.218 0.0 0.041 ¢.0 ¢.090 2.395 6.0
1987 Ve -0.032 2.%29 0.9 0.0660 2.0 0.0%2 2.293 6.0
16838 O.d -0.017 - 2.066 0.9 J. 054 V] 0,094 2.217 0.0
1489 0.3 -0.010 2.085 0.0 0,041 9.0 0.095 2. 150 0.0
1999 [t ~J.806 2,048 .o 0.081 0.0 0.097 2.192 0.0
1991 Ja.d -J.6u8 2.066 9.0 0.042 0.0 4. 099 2.211 0.t
1492 G.y -0. 003 ’ 2.0%4 8.0 0.042 9.0 0. 101 22241 0.9
1993 g.0 2.660 2.12¢ Q.u G.043 g.9 ¢. 103 1.614 0.0
1996 0.0 -0, 007 2,166 0.0 U.044 9.0 0.105 2.322 U.0
1995 G.0 ~0. 005 2.206 0.0 U.045 0.0 0.107 2.364% 0.0
1996 0.0 ~0. 004 2.249 0.0 ¢.0%6 v.0 G.110 2.409 0.0
1997 [19%Y] 3.534 2.293 9.0 G046 6.0 0.112 ~1.087 0.0
1994 0.0 ~¢.009 2.340 3.0 0.048 5.0 0.11s Z.511 ¢.0
1934 J. 0 =009 2.386 8.0 0.049 0.0 G.116 2.561 .0
2000 0.0 =0.. 009 Z.434 0.0 3,050 .0 . 119 2.612 NN
2007 . -0.009 2.483 0.9 0.051 [V} 0.121 2.664 0.0
2002 0.0 -4.,010 £.%33 g.0 0.052 .0 0.123 2.718 0.0
2093 0.0 ~0.010 2.544 0.0 0.053 0.0 0.126° 2.772 0.0
2004 0.0 -0.010 2.636 0.0 0.954 0.0 0.128 2.828 9.9

TOTAL COSTS/BEREFITS ~ UERDISCCUNTED:
ECOHOAICS 4. 861 3.998 43,104 0.¢ G.866 ¢.0 2.142 33.253
FOREIGH: 0.0 U.9 9.0 0.6 U.0 0.0 D.U 0.u
FLUNUALC LENLFLITS DISCCUNTED AT:

0.0 % 8.861 3.%98 3. 104 .y G.dos - 8.0 2.942 33.253 g.d
5.0 % 8.861 2. 271 20.90% .0 0.537 0.0 1.357 17.687 0.0
10.0 3 3.461 1.5314 18.348 - . 0.0 Gudoud U.0 0.944 Y. 47¢ .0
15.0 & 3,361 v. 7749 13445 0.0 V. 28% [T I U709 8,779 0.8
PIVI 4.8561 NN 1d.a29 [V G.2ud J.9 [T 1,474 G.0




2. Detailed organized inputs and outputs for each analysis contained in
separate bound volumes;

3. Tapes of the computer programs utilized for the analysis; and
4, Tapes of the input data.

The above deliverables will permit more in-depth analysis, new analyses
and continued more refined and updated study in this area by Iowa's -

governments.

In the following sections we have grouped the end results of our 480
economic comparisons. For each economic comparison we have focused on
two economic performance measures —— rate of return and net present -
value of benefits: S '

l. The rate of return (if calculated by the model} of an investment
alternative compared to a base alternative within the same traffic
group is presented, The base alternative is often referred to as
the "null" or "do nothing™ alternative. In our anmalyses the base or
“"do nothing” alternative represents the minimum practical investment
~~ typically stopgap maintenance. The rate of return indicates the
annual percentage earned on the government investment alternative.
over the base or "do nothing” alternative. In principle, the
concept of rate of return is similar for any investment be it in

roads, savings, real estate, etc.; it is an annual percentage return
on investment.

2. The net present values of the benefits resulting from the compar=
isons discounted at 0, 10 and 20 percent are also presented. This
would respectively correspond to the 33.253, 9,472 and 1.874 million
dollars shown in column 8 at the bottom of Figure 3.3. This re-
presents the net benefit (+) or disbenefit (~) from pursuing an
investment alternative over the base (“do nothing”) alternative.

The net present value can be compared to the bottom line in a
financial report. It indicates how much wmoney over a specified
period of time will be gained or lost from pursuing a particular
course of action or alternative.

The above data are arrayed in several figures in the following sections,
permitting a manageable interpretatica of the results and facilitating

" the recognition of patterns and the extension of results to lowa's whole

road network from the 100 kilometer sections.

The input data for the analyses are répresentative of typical values for
road conditions and traffic volumes in Iowa. Sample data for improvement
costs were derived from the "Quadrennial Need Study Report on Highways,
Roads and Streets for Study years 1982-2001". Traffic volumes are
first-year or existing traffic volumes. Vehicle operating costs were

deyived from Iowa vehicle characteristics and costs of motor vehicles,

fuel, tires and related items from Iowa suppliers, Safety benefits were
baced on findings of NCHRP Report 197, "Cost and Safety Benefits of
Highway Degsign Elements".
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Each of ‘the analyses is performed on a typical 100~kilometer (62.l14
mile) section of two-lane road under free flow traffi¢ conditions.  For
each comparison a figure is given which describes in the title: (1) the
name of the analysis, (2) the conditions under which the analysis was
performed, and (3) the base alternative used in the comparison. All
data shown are unchanged -~ they are exactly as generated by the model.

Furthermore, the results are economically conservative —— that is the
calculated benefits and rates of return may be on the low side. This
occurs because: (1) the estimate of existing structural integrity of
Iowa's pavements 1s optimistic; most of ‘Iowa's pavements have lower
structural numbers as opposed to medium or higher ones used in the
analysis and (2) as previously mentioned, only direct economic benefits
‘are included in the analysis; economic development benefits and other
indirect benefits outside of the road transport sector are not included.
Nevertheless, in general the findings indicate that the right government
i1nvestment in toads ylelds substantial direct benefits and are eco-
nomically justified.

Summary of Findings and Conclusions

The results of the six analyses point to the following general findlngs
-and conclusions:

1. In general, preventive maintenance and capital replacement/récons—
truction improvements, geared to protecting and restoring the
exlsting highway infrastructure in accordance with current design
standards and guidelines, are highly economically feasible. The
deferment of the implementation of this type of improvement for
whatever reasons can significantly increase costs in the highway
transport sector in Iowa. Conversely, their timely implementation
can produce significant benefits.

2. Timing in the upgrading of lower volume roads is critical. Pre-
mature paving of lower volume roads can result in significant
economic loss. Conversely, upgrading roads with the appropriate
levels of traffic can provide significant benefits.

3. Sound engineering standards and practices established and uniformly
applied by public agencies within economic guldelines can produce

significant benefits for Iowa -~ greater benefits than the potential
for improved efficiencies in government administration and opera-
tions.

The results summarized in the following sections of this chapter quan-
tify a significant part of the benefits derived from the applications of
uniform economical standards, guidelines and practices.




UPGRADING GRAVEL ROADS

This analysis is structured around the following two questions:
. When 1s it economical to pave a gravel road?

2, What are the cost impacts of applying or not applying a uniform
economical standard for paving?

In the analysis, two upgrading alternatives were tested against a base
alternative —— keep the road gravel. The analysls was performed for a

range of traffic volumes and growths, under flat and rolling terrain
‘conditions. '

Findings and Conclusions

The results are contained in Figure 3.4 and 3.5. Findings and con-
clusions are listed below.

‘1. Paving gravel roads between 300 and 400 vehicles per day results in

rates of return near 15 percent, which is a reasonably good- rate of
return.

2. There is very little difference between the economic performance of
asphalt concrete and portland cement concrete.

‘3. The design guides, and more economically éonservative alternate
' design guides (see Figures 3.6 to 3.9), used by the State DOT in
their needs studies correspond closely to the results of this

analysis.  They appear to be ecconomically sound and not unreaqonable
for use by all jurisdictions.

4., Deviating from the application of uniform economical guidelines for
upgrading gravel roads can have significant economic implicationg
for Iowa. For example, prematurely paving 1000 miles of gravel
roads having 100 vehicles per day traffic, would result in over a
100 million dollar economic loss to the state during a 20-year
period (at a 10 percent discount rate). Similarly, not upgrading
more highly traveled gravel roads would also result in substantial
losses to the state of the same or greater order of magnitude.

Recommendations

lowa has more than 70 thousand miles (112 thousand kilometers) of gravel
roads. About ten percent of these have more than 100 vehicles per day

traffic. Improvement decisions for needs on these roads should be’
closely monitored.
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ANALYSIS:
CONDITIONS:
BASE ALTERNATIVE:

FIGURE 3-4

RATES OF xmecmz_ AND NET PRESENT 4>rmmmw FOR COMPARISONS AGAINST BASE ALTERNATIVE

Upgrading Gravel Roads to Paved Roads
Flat Terrain
Maintain Gravel Road

DESCRIPTION OF ALTERNATIVE

/1

—Rates of regurn are. indicated as percents.

\.,..

TRAFFIC
CONSTRUCT ASPHALT CONSTRUCT PORTLAND

I CONCRETE SURFACE CEMENT CONCRETE

% m FIRST . : SURFACE

NU

2 & YEAR Rate Rate

E] of Net Present Value of Net Present Value

ADT Return @ 0% - @ 107 @ 20% | Return @ 0% @ 10% @ 20%
i 50 —4.4 | ~4.922 -8.879 -i0.018{ -5.2 | -6.670 -10.778 -11.917
L 100 0.4 0.509 -6.560 -8,704 ] -0.8 { -1.236 ~8.458 -10.603
200 7.5 | 11.287 -1.939  -6.078 5.6 9,548 -3.83% -7.976

H 300 13.1 | 21.846 2.578  -1.197 ] 10.7 | 26.114 0.685  ~3.098
H 400 18.3 | 32.647 7.169 2.158 | 15.4 1 30.924 5.279 0.260
1 500 23.4 | 44.208 12,087 5.754 1 19.9 { 42.495 10. 261 3.857
3 50 -3.0 | -3.627 -8.483 -9.856] -3.9% | -5.374 ~10.383 -11.7536
3 109 2.2 3.058 ~5.774 -B.381} 0.8 1.314 ~-7.672 ~10.280
3 200 9.5 1 16,140 ~3.452  -5.470 7.6 | 1a.406 . -2.388 - -7.367
3 360 15.3 § 29.33% 4.852 0.205) 12.9 } 27.610 2.960  -1.695
3 460 20.7 | a3.384 £0.430 4.1681 17.7 3§ 41.670 8.543 2.271
3 300 26.0 | 58.211 '16.343 8.378) 22.5 | $6.511 14,461 6.4684

LZRet present values are in millions of dollars over 20 years
for 100 kilemeters {62.14 miles) of road.
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TABLE 5-C
DESIGN GUIDES

RURAL PRIMARY AND SECONDARY HICGHWAYS

1982-2001 NEFDS STUDY

Expressway/ .
Freeway . Arterial Arterial Comnector Trunk/Trunk Collector Area Service
Highway Group ! 2 3 5 5 € 7 8
ADT {Design Year) Over 0 Over 0 Over 1,500 400-1,500 Under 400 Over 100 26-100 025
Design Stondard # c L2 3 lal sl el el s ol liz]m |l as el oislislalaln]n]a
Tecrain' I - O 2 IO Y N 20 T N 0 2 O 20 O T R 20 O T 3 T
Design Speed 70 |70 |70 170 {70 | 70 | s5{ 55 | 50 [ 55| 55|50 {55 | 55| 50 |55] 50 |50 150] 45| 60| 50| 45/ 40
Max. Degree Curve 331313l 3laizirdal vt s lelrtirlba i1l 9i9tsj+2bia] 9] 12y
Max. Grade (%) slalalalalalelsl 766l 7]6ls6i7]6le|s|le|aliw]s]|sli .
Stopping Sight 600 | 600 | 600 | 600 [ 600 | 600 | 425 { 425 | 350 | 425 | 425 | 350 425 {425 | 350 [425{ 350 {250 {350 | 325{ 275 | 350 | 325 | 275
Lane Width? 2leloleleleleloleleleleiolalolalalololalalalnln
Sheoulder Width (Re.)° 0 [ 1o tjodigliottols ‘g |8 ts | 6! e ie| et ¢ i3l 3 i3 3i3i3t3tolgilo
LfL) 6 (6166l 6] €6jojoJojojojo oTol"o el 0Jo]Jad]0]0 0] 0/ 0]
Medion Width® 64 | 64 |64 | 64 | 6t s« |olololololojololotolololololololo 0
Surfoce Type’ pboda g b b d bt bl teatalaiefedalslsiatlelad e
Povement Sec.’ ettt a o bbb sislstslsisjojoeloleloe .a._
Shoutder Type' R R I T T I T T T It T IO A T W A T . T AR RV RPN
Access Controi® BRI R N I N N

I - Terrain, | Flat, 2=Roilling, 3Hilly.
2 - Actual number of lanes is computed based on the 1965 Highway Capacity Manual methods.
3 - Left shouider applies only to divided highways. Left shouider equals right shoulder width on two-lane highways.
4 - Median applied only when number of lanes required equals or exceeds four and divided highway justified,
5 - I=Asgphalt or portland cement concrete, 2=Surface freatment, 3=Gravel, 4=Carth,

6 - 0=No pavement, IzAsphaitic or portland cement concrete, 2=Cold mix or road mix, 3=Sesl coat, 4=Dus? treatment,

7 - [=Poved, 2=5tabilized, 3=Earth, 4=No shouider.,
8 - 1 =Full.control, 2=Portial contral, 3sMo control or local zoning.

9-t @ANN1L



FIGURE 3-7
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TABLE 5-£
DESIGN GUIDES
MUNICIPAL EXTENSIONS, ZCZ_O_ﬁE.. ARTERIALS, COLLECTORS AND wmmﬁﬁm STREETS

{982-2001 NEEDS mﬁhu<

Extensions of Extensions of Arterial Connectors, Trunks, Trunk Collectors |
Expressways ond and Municipa! Arterials, Municipal Collectors
Freeways Arterials and Municipal Service -

Highway Group 1 2 3 4 5 [ . 8 9 0 1t 12

_ Over 0- Over 0.~ Over. 20,000 - | 15,000-1 10,000-| 5,000- 1,000} 100~ 0-
ADT (Design Yeor) 50,000 50,000 25,000 | 25,000 25,000 24,999 19,999 14,999 9,999 4,999 999 99
Design Standard # ! 2 i3t 156 f{ 7181910ttt Z2i13d 141516178018 1i2|20]122723
Type Development ! i 5 bt ) s [t | 5 [ 1] 5 [ 1| 5 (1) 5 |ta| 5 |14 5 [ 1-6] 5[ is) 5 | 1-5] 5 {14
Design Speed wiwloiw 70170 70] 70} 455516555 a5 | 55|45 |55 |40 500 405030 501 30
Max. Degree Curve 313 i3i3{3l3l3leseia|sailals|s|ls!ial|ls|a]siais|el!lizlsg
Max. Grode 313037316 |4 b e e e el alalalsla]afetia]a] el 918
Stopping Sight Dist. 600 | 600 | 600 1 600 | 600 | 600 | 600 | 600 | 325 | 4251 325 | 425 | 325 425 [ 325 | 425 | 275 [ 3501 2751 350 | 2751 275 | 275
Lare Width (Trave)? 1Zid2 {1z i iz pzi izl iz brz izl iz jrlzizizieiezln

{Park) gijcjloiojoiojoicloloioioj0oi0ojo{0]|8io]l8ig;8|01]S3¢9
Shanslder Width (R1)3 weito|9s 109910 w99 ltoles ol |ioleelioles o]t s sl 6] 0

(Lf1) €16 |99 6 |99 s § 199] 6 199 6 | 9 € 19910199 061 0

Medion Width4 T3 0l ojotolelo
Surfoce Mvﬁom ‘
Paverment Sec.® ; .
Shoulder Type rlrjolrjotititoltiajtlo]t]o zfol2l0f 3o
Access Controld Pl b2ty fziz2lzlz212]2 2131303} 3}3

2- >Qca_ number of lanes is computed based on 1965 Highway Capacity Monud! methods. :
3 - 9% = Curbed section. The left shoulder width equals the right shoulder width on two-lone highways.
4. 1»&53 width cpplies only when number of lanés required equals or exceeds four and divided highway is justified.
5 -1 = Asphaltic or portland cement concrete, ? = Surfoce treatment, 3 = Gravel, & = Earth.
6 - c No pavement, | = Asphaltic or portiond cement concrete, 7 = no& mix or wooa3_x. 3 = Seol coat, & = Dust trectment.

7 -0 = No shoulder, |

= Paved, 2 = Stabilized, 3 = Earth,

8 - [ = Full contrel, 2 = Partial control, 3 = Mo control or local zoning.

————

= Centrol Business District, 2 = Fringe, 3 = Outlying Business District, 4 = Residential, 5 = Roural,

8-t H401014
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FIGURE 3-10 . -

! 2

AND} NET PRESENT VALUES

RATES OF RETURN FOR COMPARLSONS ACAINST BASE ALTERNATIVE

>z>r<mhm“.xmmcnmmnwnm Paved Roads )
CUNDITIONS: Flat Terrain, Structural Number = 3.8, Pavement Requiring Resurfacing

BASE ALTERNATIVE: Mainzain Surface Without Resurfacing

TRAFFLC . ommanmHmoz OF ALTERNATIVE
1.5 INCHES OVERLAY
4 FIRST
W m . Each 6 Years . Each 8 Years Each 10 Years Each 15 Years
z m ‘&w>m xwmm ) Net Present Valuye mwmm Net Present Value zwmw Net Present Value xwmm Net Present Value
o = ADT Return @Ox @ 10%2 @ 20%] Return! @ 0% @ 10% @ 20% I Return{ @ 0% @ 10% @207 fRetura} @ O% @ 10% @ 20%
mm 2 150 -4.5 1 -1.075 ~1.379 ~-1.133 5.4 1,372 0.402 -0.527 } —- 0.231 -0.318 -0.314 | 5.2 0.684 ~0.143 ~0.114
2 300 23.8 8.984 1.930  0.244 30.0 | 10.327  2.255 0.448 | 32.8 8.019 . 1.769  0.364 | 33.4 5.247  0.80%  0.118
2 500 45.6 § 22.831  6.337  2.012 51.7 | 22.940  5.890 1.737 | 55.8 | 18.966 4649 1.274 § 617 | 11.813 20151 0.439
2 150 4.8 | 43.474  12.973  4.72 82.1 | al.s24  11.311 3.697 | 88.3 | 35.310 8.975  2.664 |103.1 | 21.667  4.200  0.939
2 1 2000 228.6 | 175.216  56.360 21.313 254.0 §161.295 45.699 15.958 | 281.0 | 40.155 36.573 11.477 | - 87.533 17.871  4.268
2} 5500 - 763.360 232.985 90.94Y -- 686,395 192.897 67.638 | -- 579.957 152.247  48.526 | =~ 389.205 80.549 19,544
{1

~—Rates of return are indicated as percents.

MNme present values are in millions of dollars over 20 years

for 100 kilometers {62.14 miles) of road.
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RATLES OF HRETURN

FIGURE 3-11

1

ANALYS:1S: Resurfacing Paved Roads-
CONDITIONS: Flat Terrvain, Structural Number =
BASE ALTERNATIVE: Maintain Surface Without Resurfacing

AND NET PRESENT VALUDES

2

3,8, Brand New Fxcellent Pavements

FOR COMPARISONS AGATHST BASE ALTERNATIVE

DESCRIPTION OF ALTERNATIVE

TRAFTIC
1.5 INCHES QVERLAY

e FIRST - l
3E Each 6 Years Each 8 Years Each 10 Years Each 15 Years
= = . - . :
z m TEAR wwmm Net Present Value xwma Net Present Value xMMn Net Present Value xwmﬁ Net Preseant Value
= ADT Return. @ 0% @ 107 @ 20% | Return & 0% & 10% @ 20% | Rerurn @ 0% 4 10% @ 20% {Return & o0z & 10% Q@ 20%
2 150 -87.0] -10.534 ~4.523 -2,457 1 -69.6 -7.007 -2.507 ~1.452 — -7.018 -2.27%  -0.950 -63.4 w3, 502 -1.017 . 329
2 300 -83.27 -10.451 wd 496 ~2.645 {-64.3 ~5,935 -2.885 ~1.444 - ~6.958 ~2.254 -0,944 -58.2 i w3 . 464 -1.009 -0,326
2 500 -68,3§ -11.156 wls, 841 ~2.644 | -48.3 ~7.340 ~3.094 -1.558 - -7.381.  -2.412 -1.017 42,2 ~3.605 =1.068 «0.349 -
2 | 750 ~32.7} ~8.947  -£.367 -~2.519 |-18.3 | ~5.155 ~2,633 -l.640}-82.2 | -5.224 -1.963 -0.905 §-11.9 { -1.606 -0.669 -0.255
2 2000 29.4 37.431 7,741 1.458 44,6 40.210 8,962 - 2,243 61,5 .wm.w»o 8,275 2.167 116,13 29.239 5.634 1.258
2 5500 252.2 440,698 120,911 42.090 §389.0 407,619 106,518 34.996 - 345,387 B7.814 27.135 - 260,688 53.705 12.967
Hmewmm of return are indicated as percents.
/2

—Net present values are in millions of dellars over 20 years
for 100 kilometers (62.14 miles) of road.
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RATES OF RETURN

FIGURE 3-12

i

ANALYSES: Resurfacing Paved Roads

CONDITIONS:
BASE ALTERNATIVE:

AND NET PRESENT VALUES

P4

Flat Terrain, Structural Number = 5,3, Brand New mxnmwwmnn Pavements
Maintain Surface Without Resurfacing

FOR COMPARISONS ACAINST BASE ALTERNATIVE

TRAFFIC DESCRIPTION OF ALTERNATIVE
‘ 1,5 INCHES OVERLAY

= FIRST

= m Each 6 Years Each 8 Years Each 10 Years Each 15 Years

= =

YEAR Hate .

M m A wa Net Present Value wwmm Nel Present Value mwmm Net Present Value xMMw Net Present Value

s ADT Return @ ox @ 10% @ 20% f Return @ o # 107 @ 20% ] Return @ ox @ 107 @ 20Z | Recurn’ a 0z @ 10X @ 20%
2 150 _— ~10.614  —4,551 ~2.469 ~B4.1| --7.075 =2.929 _1.461 —— ~7.076 ~2.287  .0.956) -78.8 ~3.537  -1.023 -p,331
2 300 -93.0 § -10.609 -4.549 -2.469} -80,1 7,071 2,928 «j.461] ~-- -7.072  -2.286 -p.g955) -74.2{ ©-3.535 -1.024 ~0.331
2 500 ~91.0 f ~11.548  -4,954 -~2.6891 -76,2 ~-7.694  ~3.187 ~1.590) -~ -7.697  -2.488 1,040} -70.0 ~3.845 -1,1153 ~0.380
2 750 ~88,1 §f ~11.525 -4,947 -2.686% -71.9 -7.673 =3.182 ~1.588 - . =7.679  -2.484  -1.939 -65.4 ~3.832 ~1.1%12 -0.359
2 2000 ~21.1 ~8,098  -4,271 —2.525§ -11.7 -4.27¢  =2.515 ~1.432] ~62.6 ~4.308  ~1.827 -0.887 -3.1 -0.503 -0.473 -g.2i5
2 5500 46,9 8 101,446 23.647  6.355 77.8 % 103.596 24,658  7.055F 118.0 94,378  22.324  6.303] 258.0 T4.643 - 14.862 3,462
h&mmnmm of return are indicated as percents,
NWZmn present values are in millions of dollars over 20 years

for 100 kilometers (62.14 miles) of road.

T T e R,
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- The six-year resurfacing cycle also yielded the highest net présehtf

values for 3-inch overlays, but only for the 2,000 and 5,500 vehicle
per day traffic groups.

" The eight-year cycle of 3~inch overlay yielded the highest net
present values for the 500 and 750 vehicles per day traffic groups.

The ten-year cycle of 3-inch overlay represented the net present

value peak for the 300 vehicles per day traffic group.

The

Resurfacing roads with 150 vehicles per day is not economically
viable and according to the upgrading analysis, roads in this

-traffic range should not be paved.

In general, resurfacing improvements result in very high rates of
refurn and net present values of benefits, making them high pri-
ority, highly feasible improvements, Deferring resurfacing needs is
a higher economic risk than slightly premature resurfacing. '

following findings are made comparing Figures 3.10 and 3.,11.

;A fixed resurfacing eycle for new pavements -— one which is not

specifically responsive t¢ actual pavement condition throughout a
pavement's life -- is not an economically viable approach to for-
mulating resurfacing policy or identifying.resurfacing projects.

In general, timely resurfacing (one responsive fo the actual phys—
ical condition of the pavement, particularly its roughness) can
produce extremely significant savings for the state of [fowa.

Recommendations

The follewing recommendations apply to asphalt paved roads in general,
particularly those having greater than 300 vehicles per day.

1,

Highway funding schemes and program planning should place high
priority on the timely identification and implementation of re-
surfacing projects. Funding should be adequate to cover resurfacing
needs.

. The identification and effective engineering analysis required for

resurfacing projects should be based on adequate up—to-date pavement
condition information and documented pavement improvement technical
performance. The public agencies should consider establishing a
pavement maintenance approach —— popularly réferred to as pavement
management —— oriented toward making decisions related to the
formulation of policy for pavement maintenance, resurfacing and
rehabilitation. In light of the significant economic benefits

“derived from immediately executing and not deferring needed resurfacing

projects on roads covering a broad range of traffic flows, the

initial system need not be complex. The initial effort can be
oriented towards identifying resurfacing projects based on current
physical condition. The use of optimization to refine alternatives
could be accomplished in a subsequent phase and i1t is not as critical.
The initial thrust should be towards project identification and im-

mediate implementation of needed resurfacing.
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RESURFACING PAVED ROADS WITH IMPROVEMENTS TO SHOULDERS AND LANE WIDTHS

This analysis was set up to answer the following two questions:

1. Under what clrcuymstances is it economical to Eesurface, minor widen
pavement lanesl and/or improve the shouldersZ’ of a road?

2. What are the cost impacts of following or not following economic
practices regarding the above improvements?

Three resurfacing alternatives with variations of minor pavement widéning
and shoulder improvements were compared against a base alternative of
maintenance without resurfacing for surfaces currently in fair condition.

Findings and Conclusions

The results of this analysis are contained in Figure 3.13. Findings and
conclusions follow.

l. Minor pavement widening and shoulder repair to current design guides
combined with resurfacing result in an overall highly feasible

improvement prOJect for roads having more than 300 vehicles per day
traffic,

2. In general, the additions of the minor pavement widening and shoulder
improvements, in accordance with current design guides, to resurfacing
projects reduce the rate of return. However, the reductions do not
make the overall improvement infeasible. This is due primarily to

the safety benefits of the minor pavement widening and shoulder
improvement additions.

3. Delays in implementing this type of improvement for whatever reasons
~= lack of funding, restrictions on funding or non-responsive
project identification —- signlflrantly increase costs in the
highway transport sector.

Recommendations

There are more than 20 thousand miles of paved roads with greater than
300 vehicles per day traffic. The above mentioned improvements to these
roads, when physically required, can have a significant economic benefit.

L. When possible and necessary, minor pavement widening and shoulder
improvements in accordance with current design guides (Figures 3.6
to 3.9) should be combined with resurfacing projects on roads with
greater than 300 vehicles per day traffic in Iowa's highway programs.

2. Funding for capital improvement and maintenance programs.should be
responsive to the need for this type of project in light of its high
rate of return. ‘

1/ Minor widening means increasing the width of trafflc lanes to
standards, but not the number of traffic lanes.

2/ Shoulder improvements include widening shoulders to standards widths
and/or upgrading shoulders to standard surface types.
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. ANALYSIS:

CONBITEONS:

1

FIGURE 3-13

RATES OF HETURN  AND NET PRES

ENT ,q.Z.:mmm

FOR COMPARISONS ACAINST BASE ALTERNATIVE

Resurfacing Paved Roads with Shoulder Improvements andfor Minor Widening . )
Flat Terrain, Structural Number = 3.8 for 150 ADT and 300 ADT, Structural Number.= 5.3 for 500 to 5500 ALT

BASE ALTERNATIVE: Maintain Without Resurfacing

TRAFFIC DESCRIPTION OFF ALTERNATIVE
OVERLAY WITH OVERLAY WITH © OVERLAY WITH MINOR
) . FIRST MINOR WIDENING SHOULDER IMPROVEMENT WIDENING AND SHOULDER
SEL IMPROVEMENT
M m YEAR xmme Net Present Value wwwm Net Present Value mwwm Net -Present Value
- ADT Return ¢ 0% @ 10% @ 20% f Retuzrn @ 0% @ 10%2 . & 20% {Return @ 6% @ 10% & 20%
2 150 7.2 2,454 -0.520 -1.710 6.6 2.697 “0.770  -2.111 1.1 0.617 ~2,802 ~4.101
2 300 25.8 6.643 2.625 0.757 ¢ 23.1 |- 7.243 2.532 .45 0.6 4.868 0.048 ~2.031
2 560 42.3 11.960 6.257 u.hww 35.0 12.509 5.863 2,729 § 23.3 } 10.535 3.848 0.728
I 158 67.2 19.018 11.5935 7.612¢F 57.5 § 20.222 o 11,463 7.070 § 41.9 § 18.336 9.495 5.098
2 2060 184.5 Mbnomm 38.520  28.7057 148.0 } 58.495 39.003 MW.Mbm 107.9 § 56.485. 36.526 ~25.654
2 5500 -— 152,327 [12.515  B7.822 ] 436.7 }164.196 116,671  B89.5355 uwm.m 163.700 1i4.861  87.367
/1

/2

~~Rates of returm are indicated as percents.

—Ret present values ate in millions of dollars over 20 years
for 100 kilomerers (62.14 miles) of road.
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REHABILITATING PAVEMENTS WITH IMPROVEMENTS TO CURVATURE AND GRADE

The issues addressed within this analysis are as follows:

1. Under what conditions is it economical to tmprove only the base and

surface or reconstruct a highway to improved geometric standards and
guidelines?

2. What are the cost impacts of pursuing or not pursuing economlcal
policies in these areas? :

To economically quantify these issues, two lmprovement alternatives were
compared to a base alternative of stopgap maintenance only. The two
improvement alternatives were:

1. reconstruct the pavement ——~ base and surface only, and

2. reconstruct the- pavement and the alignment to geometric guldellnes
{See Figures 3.6 to 3.9)

These alternatives were tested over a range of traffic flows on three

links with varying alignments, each link requiring pavement rehabilita-
tion.

Findings and Conclusions

The findings based on the results of the analysis contained in Figure
3.14 are as follows:

I. Reconstruction of pavements and alignments to design guidelines are

highly feasible improvement projects for existing trafflc flows over
300 vehicles per day.

2, As with the addition of minor pavement widening and shoulder improvements
in the previous analysis, the addition of alignment reconstruction
(in accordance with current guidelines) to pavement reconstruction
lowers the rate of return for the overall combined project. How-
ever, the reductions do not make the combined project infeasible.
The safety benefits derived from the elimination of non-standard
curves -and grades, although not as cost—effective as pavement

reconstruction, ‘do contribute to the high feasibility of the overall
‘lmprovenent.

3. The current design guidelines for alignment are economically sound
‘drd make sense from a public safety viewpoint.

4y Deferrlng required pavement rehabiiltatlon on roads w1th greater
~ than 300 vehicles per day for whatever reasons, results in sig-
i : nificant economic loss to Iowa. Losses get significantly worse

proportional to the time of deferment, the volume of traffic and the
condition of the road.
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ANALYSLS:
CONGTTTONS:

BASE ALTERNATIVE:

FIGURE 3-14

RATES OF xm.ﬂc_nzm ANDY NET SENT <>m\c__“mh FOR COMPARISUNS AGCAINST BASE ALTERNATIVE

Rehabilitating Pavements With and Without Improvements to Curvature. and Grade

Structural Mumber = 3.8 for 150 and 300 ADT; Structural Number = 4.5 for 500 and 750 ADT;
Structural Number = 5.3 for 2000 and 3500 ADRT

Maintain Only

DESCRIPTION OF ALTERNATIVE

TRAFFIC
FIRST Curvature 8° Grade 4% Curvature 10°, Grade 67

- s : g

= E Base and Surface Only B & S Plus Ceometry to Standards Base and Surface Only B & S Plus Geometry to Standards

Z " . : - e

z m YEAR xmwm Ner Present Value xwmr Net Preseat VYalue wwmm Ne: Present Yalue xHMn Net Present Value

= ADT Return g 0% @ 19% ¢ 20% | Return @ o @ 10% @ 20% | Return @ 0% @ 10% @ 20% } Return @ 0x @ 10% @ 20%
2 150 14.6 19.198 1,588 ~1.169 9,5 § '10.39% -9.268 ~3.677 17.7 12,969 2,746 -0,523 1.6 13.165 (0.88% -3.031
2 300 34,9 29,670 9.892 3.561 24,8 33.253 G.472 1.874 39.7 35.005 12.120 4.804 27.9 “3g.587 11.700C 3.117
2 500 36.0 30,143 15.737 4,731 19.2 53.526 12,451 -0.669 34.2 59.032 19,450 6.802 257 62.413 16,163 1.402
2 750 46,3 83.309 29.862 12,77¢ 30,3 92,583 29.074 8.793 52.3 $6.752 35,477 13.902 33.7 106,825 34,688 11,925
2 2000 95.2 247,387 97.833 49,802 53.8 }275.744 101,219 45,517 §106.9 282,967 112.692 58.090 39.6 311.324 116,077 53.805
2 5560 269.5 635,251 278,530 158,121 156,23 §813.869 330,259 176,439 §301.3 §733.296 319.469 180.954 '8 172.6 § 911,913 371,197 199.272
{1

~-Rates of return are indicated as percents.

>,
hﬁZmn present values are in millions of dellars over 20 vears
for 100 kilometers (62,14 miles) of road.
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Recommendations

The timely maintenance and reconstruction of the highway infrastructure
undoubtedly pays high returns within the transport sector of Iowa's
eCOonomy.

1. When possible and necessary, geometric improvements should be
combined with pavement reconstruction oin roads with greater than 300
vehicles per day traffic in lowa's highway programs.

2. Funding for capital improvement and maintenance programs should be

responsive to the need for reconstruction projects ‘in light of their
high rates of return.

3-30



| MAINTAINING PAVED ROAD SURFACES

The economics of pavement rehabilitation and resurfacing were explored
in previous analyses. In this analysis, various asphalt sealing fre-
guencies are compared against a base alternative of minimum patching for
surface treated and asphalt paved roads (structural numbers equal to 3.8
and 5.4} over a 20-year period. Seal treatments used for this analysis
consist of a single bituminous and chip seal coat on the pavement
surface. :

Findings and Conclusions

The results of this analysis are presented in Figures 3.15, 3.16 and.
3.17 and the findings and conclusions are listed below.

1. Sealing frequencles for surface treated roads with 400 and less
vehicles per day traffic flow exhibit no peaks in the net present
values (which are relatively small for a 20-year analysis period)
over the range of frequencies studied.

2. The 500 vehicles per day traffic group for surface tfeatment ex—
hibits a net present value peak for a five—-year sealing cycle (at 10
percent discount rate). '

3. On asphalt paved roads, net present values (at 10 and 20 percent)
peak at sealing frequencies between two and four years for traffic
flows greater than 750 vehicles per day.

4. On asphalt paved roads, net present values (at 10 percent) peak at

sealing frequencies between six and eight years for 300 and 500
vehicles per day traffic flow. ' '

5. 1In. general, sealing is a low—cost, low economic risk maintenance
action. However, for higher volume {greater than 750 vehicles per
day) asphalt paved roads it yields very high rates of return and
reasonably high net present values.

Recommendation

Sealing asphalt paved roads serves a physical need in the maintenance of
the pavement -- to seal the pavement from water penetration, help
prevent surface deterioration and loss of surface aggregate, and provide
a skid resistant surface for motorists. Sealing is a preventive main-
tenance action which helps prolong the life of asphalt pavements and
their corresponding need for resurfacing and recomstruction.

l. The need for sealing should be identified through current pavement
information specifically established by public agencies for this:
purpose —~— as part of a pavement management system, The system must
be very responsive to decision making from the identification of
needs through implementation of works, because beyond a certain

level of pavement deterioration sealing is physically not practical
or feasible. A ‘
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RATES OF RETURN

FIGURE 3-18

i

AND NET "PRESENT VALUES

ANALYSIS: Maintaining Unpaved Road Surfaces

CONDETIONS:

Earth in Flar Terrain

2

BASE ALTERNATIVE: Routine Maintenance Plus Blading Each 180 Days

FOR COMPARISONS ACATNST BASE ALTERNATIVE

TRAFFLC

DESCRIPTLON OF ALTERNATLVE

ROUTINE MAINTENANCE PLUS BLADING:

ZE st
S M Each 120 Days Each 90 Days Each 6C Days
<&
pe ¥ YEAR wwmm Met Present Value wwwm Net Present Value mMMm Net Present Value
ADT Return @ 0% @ 10% @ 207 | Return g 0% & 10% @ 20% | Return & 0% @ 10% &
1 - 25 - -0.198 4,088 3.053 - 2.320 1.052 0,642 LT 2.390C 1.081 G.658
1 50 - 0.738 0.329 0.199 - 2.586 1,578 6.162 2.788 1.698

/1

~—Rates of return are

indicated as perceats.

s\,m,zmn present values are in millions of dellars over 20 vears
for 100 kilometers (62.14 miles) of road, ’
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FIGURE 3~19

RATES OF xmaczz_

AND NET PRESENT VALUES

2

FOR COMPARISONS ACAINST DASE ALTERNATIVE

ANALYSIS: Maintaining Hapaved Road Surfaces
CONDITIONS: Earth in Rolling Terrain
BASE ALTERNATIVE: Routine Maintenance plus Blading Each 180 Days
TRAFFIC DESCRIPTION OF ALTERNATIVE
ROUTINE MAINTENANCE PLUS BLADING:
-
< m
ZE FIRST Each 120 Days Each 90" Days Each 60 Days
2 .
< = .
we & YEAR wwmm Net Present Value wwmm Net Present Value mwwm Net Present Value
ADT Return & O% @ 10% & 20% | Return & 0% 8 0% @ 20% { Return & 0% @ i0% @ 20%

1 25 - 0.208 0.093 0.056 - 2.517 i.141 0.696 - 2.592 1.173 0.714

H 50 - 0.779 0.347 0.209 - 6,213 2.816 1.718f = 6.694 3.02¢9 1.845

1 100 - 3,364 1.466 0.869 -- 14.387 6.479 3.935 — 16.208 7.286 4,420

/1

/2

Rates of return are indicated as percents. -

—HNet present values are in millions of dollars over 20 years

for 100 kilometers (62.14 miles) of road.
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ZE st
S M Each 120 Days Each 90 Days Each 6C Days
<&
pe ¥ YEAR wwmm Met Present Value wwwm Net Present Value mMMm Net Present Value
ADT Return @ 0% @ 10% @ 207 | Return g 0% & 10% @ 20% | Return & 0% @ 10% &
1 - 25 - -0.198 4,088 3.053 - 2.320 1.052 0,642 LT 2.390C 1.081 G.658
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indicated as perceats.
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FIGURE 3~19

RATES OF xmaczz_

AND NET PRESENT VALUES

2

FOR COMPARISONS ACAINST DASE ALTERNATIVE

ANALYSIS: Maintaining Hapaved Road Surfaces
CONDITIONS: Earth in Rolling Terrain
BASE ALTERNATIVE: Routine Maintenance plus Blading Each 180 Days
TRAFFIC DESCRIPTION OF ALTERNATIVE
ROUTINE MAINTENANCE PLUS BLADING:
-
< m
ZE FIRST Each 120 Days Each 90" Days Each 60 Days
2 .
< = .
we & YEAR wwmm Net Present Value wwmm Net Present Value mwwm Net Present Value
ADT Return & O% @ 10% & 20% | Return & 0% 8 0% @ 20% { Return & 0% @ i0% @ 20%

1 25 - 0.208 0.093 0.056 - 2.517 i.141 0.696 - 2.592 1.173 0.714

H 50 - 0.779 0.347 0.209 - 6,213 2.816 1.718f = 6.694 3.02¢9 1.845

1 100 - 3,364 1.466 0.869 -- 14.387 6.479 3.935 — 16.208 7.286 4,420

/1

/2

Rates of return are indicated as percents. -

—HNet present values are in millions of dollars over 20 years

for 100 kilometers (62.14 miles) of road.
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FIGURE 3~20 (Continued)

"RATES OF wm.ﬁwx.zm AND NET PRESENT <>_..cmmm FOR COMPARISONS AGALNST BASE ALTERNATIVE

Maintaining Unpaved Road Surfaces

ANALYSIS:
. CONDITIONS: Gravel in Flat Terrain
BASE ALTERNATIVE: No Regravelling with Blading Each 60 Days
TRAFFIC DESCRIPTION OF ALTERNATIVE
o REGRAVELLING EACH 2 YEARS WITH BLADING:
25 | FIRST
z M Each 30 Days Lach I5 Days Eaclt 7 Days
<&
e & YEAR wwmm Ner Present Value mwmm + _HNet Present Value wwww Net Pregent Value
G ADT Return @ 0% @ 10% € 20% | Return @ 0% @ 10% @ 20% | Return g 0 @ 10% @ 20%
=~ .
L 1 56 =11.90 -0.742 =0.3526 -0.370f ~15.2 -1.076  -0.685 -0.474f ~29.8 -2.074 -1.1534 -0.764
] 100 16.5 3.461 0.440 -0.099% 15.5 3.371 g.390  -0.134 9.8 2.506 -0.020 -0.3%2
1 200 71.9 28.005 7.100 2,136 - 28.753 7.421 2.324 80.% 28.349 7.216 2.189
1 400 - 90.05%8  27.895 ﬁo.mop - 93.652 29,481 11.7563% = 94.901 30.008 12.058

Cdiy

/i

/2

Rates of return are indicated as percents.

for 100 kilometers (62.14 miles) of road.

ot present values are in milliions of dollars over 20 years
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ANALYSES:
CONDITIONS:
BASE ALTERNATIVE:

FIGURE 317 {Continued)

RATES OF RETURN™ AND NET

H

Maintaining Paved Road Surfaces
Asphalt Comcrete with Structural Number = 5.4
Minimum Asphalt Patching and Routine Maintenance

PRESENT VALUES

2

CFOR COMPARISONS ACAINST BASE ALTERNATIVE

TRAFFIC DESCRIPTTION OF ALTERNATIVE
Responsive Asphalr Patching and Reutine Maincenance Plus

m W FLRST Seal Each & Years Seal Each 8 Years Seal Each 10 Years

m m YEAR wwmm Het Present Value xwmm Net Pregent Value wwwn Net Present Value

= ADT Return & 0% @ 10% @ 20% § Return @ 0% @ 10% @ 20% | Return 2 0% @ 10% @ 20%
Mm 2 150 42} -1.090 =0.521 -0.,295F-19.8 -0.662 ~0.324 ~0.171 -— -0.877 -0.275 -0,114
- 2 300 -1.9 ~0.110 -0.244 -0.196 HJb 0.065 ~0.133 -0.108 - -0.382 -0.148  -B.075

2 500 13.1 1.164 - 0.093  ~0.083 15.2 1.031 0.107 ~0.036 — 0.235 0.005 -06.031

2 750 27.9 3.215 0.663 ¢.1164 30.8 2.374 0.508  0.09% — 1.280 0.273 0.451

2 2000 4.4 16.745 4,332 1.396§107.1 12,903 3,161 . 0.943 p1121.0 8.227 2.048 0.59¢6

2 5500 372.0 83.172 22.070 7.4141453.0 64,457 16.211 5,068 e 42.56% 10.828 3,289

/1

—Hates of return are

/2

indicated as percents.

““Het present values are in millions of dellars
for 100 kilomerers (62.14 miles) of road.

over 20 years



MAINTAINING UNPAVED ROAD SURFACES

The primary issues facing unpaved road maintenance are expressed below:
1. For earth reads: What is an economical blading frequency?

2, For gravel roads: What are economical regravelling and blading
frequencies?

3. What are the cost. impacts of following or not f0110w1ng economical
unpaved road malntenance practices?

Five alternative blading frequencies varying from 120 days to 15 days
were tested against a base alternative blading frequency of 180 days for
earth roads. Three blading frequencies 30, 15 and 7 days were tested
within four regravelling frequencies, no regravelling and regravelling
each 1, 2 and 4 years for a total of twelve alternatives on gravel
roads. These twelve alternatives were tested against a base alternative
of no regravelling and blading each 60 days.

Findings and Conclusions

The results of the analysis for earth roads are contained in Figure 3,18
for flat terrain and Figure 3.19 for rolling terrain. The findings for
earth roads are given below.

1. For 50 vehicles per day traffic, a peak net present value exists
near a 30-day blading frequency.

2. For 25 vehicles per day traffic flow a peak net present value exists
for a 60-day blading frequency.

3. The risk of not applying an economical blading frequency gets
greater as the traffic flow increases. Neglecting the blading of
earth roads with greater than 50 vehicles per day can produce
significant losses. However, the risks of over blading are not
anearly as marked -— they are small,

The results of the analysis for gravel roads are shown in Figure 3,20
for flat terrain and Figure 3,21 for rolling terrain. The findings for
gravel roads are given below,.

4, The regravelling frequencies to maintain a fixed gravel depth for
roads with greater than 200 vehicles per day showed very little
economic differences for the frequencies studied. All frequencies
for regravelling showed a marked economic beneflt over not regravel-
ling for this traffic group.

3-38
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RATES OF RETURN

FIGURE 3-18

i

AND NET "PRESENT VALUES

ANALYSIS: Maintaining Unpaved Road Surfaces

CONDETIONS:

Earth in Flar Terrain

2

BASE ALTERNATIVE: Routine Maintenance Plus Blading Each 180 Days

FOR COMPARISONS ACATNST BASE ALTERNATIVE

TRAFFLC

DESCRIPTLON OF ALTERNATLVE

ROUTINE MAINTENANCE PLUS BLADING:

ZE st
S M Each 120 Days Each 90 Days Each 6C Days
<&
pe ¥ YEAR wwmm Met Present Value wwwm Net Present Value mMMm Net Present Value
ADT Return @ 0% @ 10% @ 207 | Return g 0% & 10% @ 20% | Return & 0% @ 10% &
1 - 25 - -0.198 4,088 3.053 - 2.320 1.052 0,642 LT 2.390C 1.081 G.658
1 50 - 0.738 0.329 0.199 - 2.586 1,578 6.162 2.788 1.698

/1

~—Rates of return are

indicated as perceats.

s\,m,zmn present values are in millions of dellars over 20 vears
for 100 kilometers (62.14 miles) of road, ’
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ANALYSIS:
CONDITIONS:

BASE ALTERNATIVE:

 FIGURE 3-19 (Continued)

I

RATES OF RETURN ™ ANL NET

Maintaining Unpaved Road Surfaces

Earth-in Relling Terrain

PRESENT VALUES

2

Routine Maintenance plus Blading Each 180 Days

FOR COMPARISUNS AGALNST BASE ALTERNATIVE

T TRAFFIC DESCRIPTION OF ALTERNATIVE
ROUTINE MAINTENANCE PLUS BLADING:

i

< = .

W m FIRST Each 30 Days Each 15 Days

< & . - - - -

. TEAR wwwm Met Present Value Rate Netr Pregsent Yalue

ADT Return @ 0% @ 0% 8 20% §Return & 0% & 102 @ 20%

1 25 - 2.515 1.133 0.688% -- 2.127 G.950 0.573
H 50 - 7.041 3.177 F.wmmw o 6.870 3.09¢ 1.874.
1 § 100 - 17.99%99 8.475 45.891f == 18.589 8.324 5.035

/1

““Rates of return are indicated as percents.

/2

for 100 kilometers (62.14 miles) of road.

R e . -

—Het present values are in millions of deollars over 20 vears




RATES OF z_.um.:zzw

ANALYSIS: Msintaining Unpaved Road Surfaces
CONBTTIONS:

Gravel in Flar Terrain

FIGURE 3720

BASE ALTERNATIVE: No Regravelling with Blading Each 60 Days

" :
T VALUES® FOR COMPARISONS ACAINST BASE ALTERNATIVE

TRAFFIC DESCRIPTION OF ALTERNATIVE
o NGO REGRAVELLING WITH BLADING:
W W FIRST Each 30 Days Each 15 Days Each 7 Days
Mw M g TEAR mwwm Net Present Value Net Present Value wwmm Net Present Value
w ADT Returni @ 0% @ 10% @ 20% 2 0% € 10% @ 20% | Return @ 20%
i 50 68.0 0,344 0.068  0.016 0.190 -0.057 ~0.077 | -11.6 ~0.366
1 100 - 1.022 0,772 0.27% 3,588, $.954 0,298 24,0 0.077
1 200 — 17.157 4,782 1.736 24,818 ° 6,872 2,467 - mpwmm
.w 400 - 22,055 7.987 3.776 63,765  21.021  8.%66 —— 11.289

/1

hNZmn present values are in millions of dollars over 20 years

LeRates of return are indicated as percents.

for 100 kilometers {62.14 miles) of road.




ANALYS1S:
CONDITIONS:
- BASE ALTHERNATIVE:

FIGURE 3-20 (Continued)

‘ _ ..d
:>._.mm:_..xm._ _a(; \.:.:‘./.F.w_‘.:x‘mw.r.m.e..)m_w:..u.

zmwswmw:wum Unpaved Road Surfaces
Gravel in Filat Terrain
Mo Regraveliing with Blading Each 60 Days

FOR COBPARTSONS ACALNST

EASE ALTHRNATIVE

TRAFFIC DESCRTPTION OF ALTERNATIVE
wl } REGRAVELLING EACH 4 YEARS WITH BLADING:
& ] FIRST : . :
W W Each 30 Days Each 13 Days ’ Each 7 Days
4 & " - \
XAL YEAR xwwm Net Present Value wam Net Present Value wwmo Net Present Value
I} ADT Return & 0% @ 10% @ 20% § Return @ 0% @ 10% @& 207 | Return & 0% @ 10% @ 20%
=
2~ .
i 50 ~13.3 -0.742 ~0.,475 -~0.313 | ~18.5 ~1.076  ~0.634 -0.414 ~40,1 ~2.075 -1.103 ~0.,707
H 100 - 3.46] 0.505 ~0.027 - 3.371 0.455 -D0.062 10.6 2.5086 0.045 -0.320
H 200 - 78,005 7.185  2.229 - 28,753 7.506 2.418 §F -- 28.349 7.301 2.283
1 506 —-- 90.058 28,016 10.938 — 83.652 29.602 11.887 - 94.901 30,129 12,191
/1 s
—Rates of return are indicared as percengs,
/2 . . .
——Net present values are in millions of dollars over 20 vears
for 100 kilometers (62.14 miles) of road.
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FIGURE 3-20 (Continued)

RATES OF RE _mzw AND NET "PRESENT ,..:ﬁ.cmmm FOR COMPARISONS ACAINST BASE ALTERNATIVE

ANALYSIS: Maintaining Unpaved Road Surfaces
CONDITIONS: Gravel in Fiat Terrain :
BASE ALTERNATIVE: No Regravelling with Blading Each 60 Days

.Hm.a__»._mﬁ : ) DESCRIPTION OF ALTERNATIVE
. . mmmm.”_ﬁ._mmnrHZQ mbﬁm. YEAR WITH BLADING:
W W PIRST Each 30 Days .mmnﬂ 15 Days . " Each 7 Days
H & TEAR zwmo Net Present Value xwwm . Net Present Value i wwwn Net Present Value
- ADT Return @ o @ 10% @ 20% | Return @ 0% & 10% @ 20%{ Return @ 0% @ 10% @ 207
mw 1 50 -12.5 ww.mmw «0.564 -0.4024-17.% -i.147 ~0.724 -0.5021-36.0 -2.145  -1.192 -0.796
1 100 15,4 3.371 0.392 -0.140 | 14.5 3.281 0.341  -0.175 9.3 2.416  =0.069 -8.432
1 200 57.4 27.886 7.037 2,083 f129.2 | 28.634 7358 2.272% 60.4 28.230 7.133 2.137
1 wom - B89.885  27.804 10,729 § -~ 93.479  29.390 11.679 § -~ 94.728  29.917 11.983

/1
—Rates of return are indicated as percents.

mmzmn present values are in willions of dollars over 20 years
for 100 kilometers {62.14 miles) of road.

s




‘peol jo ﬁmmﬂ”ﬁ ¥1°79) sisleuwolyy Ol 203
siesd Q7 49a0 SABTTOP JO SUOYTTIN UY 2IP SInTea jussaid uwzm,w

csju@diad SB PRIEDIPUT BAR UINIDL JO $IIPPo—

1/
L6 51 gG8°%E IBL 86 -— }16S°T1  0L1°LT  €95°SL -- 1952°% %0601 096792 - 007 H
pEE"Y e0til 097 st -= 1 066°¢ 99676 684" 1L -- 3188471 L16°9 86°1¢ == (G4 H
09570 IR S 4 A 8°%% 140070 80671  T6%°9 -- 115570 9Ewl £9L°Y i © 001 1
£%2°0- L4170~ L1870 €y 9Ia°0 L1270 ovoTt 9Tg€Z } <8070 ¥y2°0 888°0 - 419 1
- ] : ~
207 ® 0T @ i e uaniey | 102 @ 01 9 0w NSy | 10T @ %201 8 %0 o uiniay 1av ..M
— 30 — 10 - 3o " g
BATEA 3095514 39N ooy SNLE) 102594 1°N s1ey INTRA JWISeLd IIN arey v ww 1
sde k1] sdeq ¢1 yoez sheq 0f yoesy 2Z
qf wed L k! IS¥Id mm
=
IONTAVIE HIIM ONITTIAVAOZY ON
AATIVNYILTY JO NOIL41¥053d 2134v4:

sfeq 09 yoeg Burperg yzts BuI(2aBi8aY ON AAILVNMILLTY ASVE

uTerasa) BuTTIod W1 TIABID  ISNOLLIUNOD
sooeying peoy pasedup BUrUTBIUTEY 13ISATVNV

GATIVNEALTIY U8VE LSNTVOV SNOSIWVIWCD 04 Nmm:‘mrs INISHEG 43N RV mzmp._.ux A0 SALVE

Tz-€ qENO1L




FIGURE 3-21 (Continued)

RATES OF xm._.szm AND BET PRESENT VALLESS FoR COMPARISONS ACAINST BASE ALTERNATIVY

- AMALYSIS: Maintaining Unpaved Read Surfaces
CONBITIONS:  Gravel in Rolling Terrain
BASE ALTERNATIVE: No Regravelling with Blading Each 60 Days

TRAFFIC . T DESCRIPTION OF ALTERNATIVE
o REGRAVELLING EACH 4 YEARS WITH BLADING:
"EE& | FirsT , : — .
S E m ) Each 3J Days . . Each 15 Umww. . mmnw 7 Days
e YEAR ) mwmm Net Present Value mwmm § Net Present Value : xwww Met Present Value
w ADT Return g 0% @ 10% @ 207 L Return [ @ 0% € 10% @ 20% 4 Return]. @ 0% . @ 10% @ 20%
] :
. :
& 1 S0 o =9.9F -0.589  -0.519 ~0.406f -17.3 F -0.916  ~0.675 ~0.504] -68.2 ) -1.9i0 -1.142 -0.796
i 160 -— . -5.659 1.302 0.253) 26.7 I s.s592 1.262 0.224§ 19.3§ 4,739 0:857 ~0.,030
1 200 - 35.634  10.603 3. 880 - . 36,466 10.951 - 4.091F -- 36.107 10.776 3.968
1 {- 400 - 105,775 36.461  15.959%F ——  F 109.698 38,192 16.994] -~ F111.119 38.794  17.344

[1

“-“Rates of return are indicated as percents.

Hmzmm present values are in millions of dollars over 20 years

for 100 kilometers {62.14 miles) of road.
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FIGURE 3~21 (Continued)

i

OF KETURN' AND NET PRESENT VALUES®

RAY

FOR COMPARLSONS AGALINST _r»wm ALTERNATIVE

ANALYSIS: Maintaining Unpaved Road Surfaces .
- UONDITIONS: Gravel im Rolling Terrain -
BASE ALTERNATIVE: No Regravelling with Blading Each 60 Days )

\m_wbm.,_.,mm“ A ) mmmhmHm.HH.Qz OF E.h.mwzw.ﬂ.:xm
y REGRAVELLING EACH YEAR WITH BLADING:
mem FIRST Each 30 Days : wmn: 15 Days - Each 7 cw.wm
Jc Mﬂ YEAR i wwmm ; Net FPresent Value wwwm ] Net Present Value _ mwmm : Net Present Value
rn..w _ADT Return | @ 0% @ 10% @ 20%% Returnl @ Q% @ 10% 2 207 ' Returni @ 0% @. 102 @MON.W
1 50 -9.1 -0.711  -0.674 -0.559f ~14.2 } -1.038 -0.830 -0.558 H_ — ~2.032 -1.297 -0.950
i § 100 . 21.5 5.514 1.117 c.ommw 20.9 5.447 1.076 o.cboA 16.0 4,594  0.672 ~0.214
Lok 200 65.1 35.460  10.382 3.661 78.5 36.292 10.740 3.872F ,mm.& 35.933 10.555 3.749 |
‘ 1§ 400 - - 105. 547 36.175 15.677¢ - . 109.469 37.506 mm.wpw.w L 110.890 38.509 wu.omw. .‘

/1

—=Rates of return are indicated as percents,

/2

——Net present values are in wmillions of dollars over 20 years
for 190 kilometers (62.14 miles) of rvoad. ’
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5. The blading frequencies of 15 and 7 days for gravel roads with
greater than 200 vehlcles per day showed little econowmic differ-
ences, All of these blading frequencies showed marked econonmic
benefit over bhlading each 60 days without regravelling.

6. The peak net present value for blading gravel roads with 100 ve-
hicles per day occurs at the 15~day frequency. '

7. Blading each 30 days with no regravelling exhibited the highest net
present values for gravel roads with 50 vehicles per day.

8. The cost Impacts of neglecting the regravelling and/or blading of
gravel roads with greater than 200 vehicles per day can be signif-
icant. Conversely, the economic rvisks of over blading and fre-
quently regravelling to a fixed depth are small.

Recommendations

Blading and regravelling needs will vary from road to road and area to
area. '

However, the economics of unpaved road maintenance do provide guidelines
within which standards and practices can be formulated to minimize loss
and maximize economic benefit.

l. Uniform guldes for the maintenance of lowa's more than 70,000 miles -
of gravel and earth roads should be established and applied by its
public agencies. '

2. The criteria for frequency of work should be combined with pro-
duction standards to generate programmed budgets for unpaved road
maintenance activities.
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CHAPTER FOUR

IMPACT ASSESSMENT OF UNIFORM MAINTENANCE STANDARDS

The assessment of the impacts related to uniform maintenance standards
concentrated on the two areas typlcally associated with the term main-
tenance standard -- performance standards and maintenance service
levels, sometimes referred to as maintenance quantity standards.

Performance standards define for each major maintenance work activity
the most effective crew size, equipment and materials required, work
methods and procedures to be used, and the planned average daily ac-—
complishment of work by a standard crew. These standards represent
typical conditions and are modified to reflect specific requirements for
traffic conditions and haul distances for materials.

‘Maintenance level of service standards (quantity standards) define the
level of service, or amount of maintenance work, that will be provided
to the highways, roads and streets, or to specific classes of these
facilities, These are defined for each major malntenance work activity
and are usually expressed as work units per roadway feature to be
maintained, for example, blade gravel roads two times per month, mow °
roadsides once per year, Other service levels are related to the amount
of material required to maintain the feature to the established service
“"level, For example, an agency has been averaging about 500 tons of
. bituminous premix each year, for premix patching on 1,000 lane-miles of
- bituminous surface road. If the level of service is adequate, and
engineering judgement says that material has not been wasted, a realistic
"quantity standard (service level) would be 0.50 ton per lane-mile of
~inventoried bituminous surface road.

" The two maintenance standards described are two of the key elements of a
maintenance management system. Therefore, a maintenance planning,

programming and budgeting model provided the analytical procedure to

assess the impacts of both types of uniform maintenance standards.

TOWA DEPARTMENT OF TRANSPORTATION

The Iowa DOT utilizes both types of maintenance standards for the
maintenance program of the state primary system. Since 1975, the Office
of Maintenance, Highway Division, has been planning, scheduling and
evaluating maintenance work through a maintenance management system.
Performance standards have been formulated and are reviewed and updated
periodically. The primary system has been classified into four dif-
ferent service levels for maintenance purposes.

4-1



Organizational Structure

Each of the six field districts of the Iowa DOT is divided into four
resident maintenance areas. Each resident area is divided into main-
tenance areas/garages with a highway maintenance supervisor in charge of
each area. There are a total of 137 maintenance areas statewide with
staffing assignments ranging from two to thirty-nine at the maintenance
areas. FEach district also has a traffic line paint crew and a bridge
crew that works throughout the district, The three districts with
‘Interstate rest areas each have a rest area crew. Additionally, there
are three specialized statewide maintenance créws. '

Resource Aliocations

Manpower and equipment allocations are based on total lane miles in an
area plus lane mile factors for the four service levels (A, B, C and D)
applied to the primary system, miles of ramps, rest areas, weigh sta—
tions and factors for travel time and equipment downtime. .

Table 4-1 shows 1985 allocations for district maintehance personnel and
major equipments units for each district. These allocations are based

on the lane mile factors which account for Districts 1, 4 and 6, which

have a higher concentration of urban and interstate facilities, having

fewer lane miles as$igned per person and major equipment unit/trucks.

'Maintenance Standards

The Office of Maintenance has developed maintenance performance stan-
dards for 82 maintenance work activities, plus 13 for maintenance
overhead activities. These standards are used to develop. annaal main-
tenance work programs and budgets. Figure 4~1 illustrates the main-
tenance performance standard for one work function —— spall patching.
The other maintenance activities have established performance standards
in the same format. ‘

‘Development of the annual maintenance work program and budget is based

on these performance standards and historical trends of daily production:

rates and levels of service for each district and individual maintenance
area.

Maintenance level of service standards (quantity standards)} required to
maintain each maintenance inventory feature to the desired service level
vary from area to area depending on factors unique to the areas. These
factors include existing conditions, or extent of deterioration, traffic
volumes, vehicle characteristics and c¢climatic conditions.

42
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MAINTENANCE STANDARD
OWA DEPARTMENT OF TRANSPORTATION
Highweay Division
QOffice of Maintenonos

APPROVED By Maint, Engr. Dates Revised 2-2:84

FUNCTION TITLE: Spall Patching
FURNCTION CATEGORY: ROADWAY SURFACE .

FUNCTION CODE; 609

WORK PROGRAM CATEGORY: Routine Unlimited

DESCRIPTION & PURPOSE:

b__ovﬂ.a:oﬁ.ewmgm&aaixrz_:zazommmm:woo%ouﬁ*oamugauq&maumnrai::
bituminous mix to carrect spalls, corner breaks, raveling ond joint failures, L

Incidental spall petching on paved shoulder may be charged to this function. For major
shoulder repairs refer to the shoulder mairitenance category.

LEVEL OF MAINTENANCE (Quality Stdk

Spalis which are likely to affect traffic safety are to be repaired as soon as practical after
the DOT has notification of the condition,

Spalls, corner hreaks, raveling, or other surfoce deterioration which con be repaired with
bituminous mix ond which may couse further surface damage are to be repaired as soon os.
the work can be scheduled.

SCHEDULING GUIDE: Normal monthly accomplishment as o percent of total progrom.

JUA AUG SEP OCT NOV DEC  JAN FEB MAR APR  MAY
§  § & 5 4 7 8 i 5 % B 7

Accounts for 2,6% of total meintenance manhours.

SOURCE: Iows DOT, Office of Maintenance

FIGURE 4-1

26

PERFORMANCE STANDARD
FUNCTION: 609

RECOMMENDED PROCEDURES:

Refer to >v_u.m:amx A to select the proper froffic control plan.

Ny
2
3
s,
5

6.

Remove loose material and unsound edges to .u«acmam pear vertical sides.

. Dry hoie if necessary.

. Apply tock if appropriate.

Filt hole with bituminous mix and temp {Deep holes should be filled in Hfts)

. Final patch should be flush with roadway surface.

Clean up al! loose material ‘on surface.

Code traffic controt to function 673,

The amount of accomplishment reported should bolance the emount of bituminous mix used,

Provide sofety equipment as required for the operation,

Reference:

MATERIALS:

Bituminous Mix
Emulsion Tack

I~-% F4I901d

RECOMMENDED CREW STZE:

5 - Cleon hole, tack, fill and compact

RECOMNENDET EGUW METT:

. 2 - Dump Truck
| - Premix Heater (if available)
i - Tack Toank .
1 - Air Compressor
1 - Rotller or Compactor
Hond tools as necessary

RECOMPLISHMER

Unitt Ton of Material :
Stendard Rater 0,13 ton per manhour .
Duaily Praduction: 3.9-5.2-65 a7



Maintenance standards provide one effective method of uniformly plan-
ning, scheduling, performing and evaluating a comprehensive maintenance
work program and budget. Specific benefits include:

1. Maintenance objectives are formalized through the development and
issuance of formal Maintenance Pollcy Statements by the Chief
Executive Officer. :

2. Performance standards are developed for each major maintenance work
activity, These standards specify the crew size, equipment and work
methods and procedures to utilize for the most effective results,

3. Uniformity of maintenance effort is established through quantity
standards which express the desired level of service in a uniform
manner and reduce the variations of maintenance effort due to
different supervisory judgements.

4. Annual routine maintenance work programs are based on quantity
standards, performance standards and maintenance feature inventories

which define the total amount of maintenance work to be performed by
each management unit.

5. Manpower and equipment allocations can be made to individual main-
tenance units on the basis of maintenance work to be performed, '

6. Maintenance supervisors are able to schedule and control individual
maintenance work activities through work orders.

7. Reporting of work performed by the crews provides management at all
levels with information required to evaluate work performance and to
effectively control the maintenance work program.

Effective application of uniform maintenance standards requires the
training of personnel at all management levels in their responsibili-
ties, including the training. of maintenance workers in equipment opera-
tion and maintenance work methods and procedures, as specified in the
maintenance performance standards. As evidenced by the Iowa DOT, the
use of uniform maintenance standards results in more effective main-
tenance operations, increased uniformity in the level of maintenance
service provided and more effective resource utilization.

Maintenance Prograﬁ and Expenditures

Table 4~2 illustrates one page of the 1985 work program and budget
prepared by the Iowa DOT, Office of Maintenance. Budget calculations
for each of the 82 work activities and overhead functions are prepared
in this detail. A summary of manhours and costs by major maintenance
categories is shown in Table 4~3 for fiscal years 1984 and 1985, The
actual and planned values by work category reflect the accuracy and

validity of planning maintenance work through the use of uniform main-
tenance standards,

4-5
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The 82 work activities used by the Iowa DOT were grouped into 31 activ-—
ities for assessing the impacts of uniform maintenance standards by use
of the maintenance work programming model. Table 4-4 shows the 1985 .
work program and budget for the state primary system which was prepared.
through use of the maintemance model. This was developed by using the
Iowa DOT 1985 approved maintenance work program by district. The Iowa
DOT performance standards were used to input labor, equipment and

materials requirements, as well as average daily production,; for each of

the 3! work activities. A work program and budget was calculated for
each district as shown in Table 4-5. The column "Service Level” pro-
vides the planned maintenance service level for each work activity in
terms of work units per maintenance feature inventory item. For example,
Activity 1010, Surface Patching, has a service level of 0.46 tons mix
per lane mile. Based on the statewide lane miles and tons of mix shown
in Table 4-4, the average statewide service level is 0.58 tons per lane
mile. This reflects that the service level for each district varies
according to current surface conditions and the district's previous
experience in surface patching requirements. Uniform maintenance
performance standards -- crew size, equipment, materials, daily pro-
duction —— were used In all districts.

Service levels for some maintenance activities should be relatively
uniform among all districts. Typically, these activities include non-
emergency activities and those based on frequency of work performed,
such as Blade Shoulders, Roadside Mowing, Shouldexr Mowing, Sign Main-
- tenance and other activities. '

Based on the 1985 planned work program for the state primary system,
there were deviations of planned service levels among the districts for.
some of the work activities expected to remain uniform. Table 4-6 shows:
the variations among the districts for five selected work activities.
Typically, these values should be fairly equal for uniform service
levels. The impact of not using a uniform service level for these five
activities is shown in Table 4-7 for all districts. The "uniform
service level"” reflects a uniform level of maintenance service for each
activity in all districts. The "Actual” values reflect the maintenance
service levels used by the individual districts. The last column lists
the ratioc of the actual to the uniform maintenance service levels. For
example, the ratio for shoulder mowing (1120) is 1.39 or 39 percent
higher than when a uniform service level is used for all districts. - The
district totals for all activities show the ilmpact of not using uniform
service levels for these five activities only. Additional costs amount
to $1,543,321, or 23 percent, of the total costs for these activities.
Also, an additional 8,351 mandays, or approximately 35 additiomal full-
time personnel are required. Some of these five work activities are
seasonal, so the actual number of personnel for these months would be
higher. And finally, additional trucks, motor graders, mowers and other
equipment are also required.

Use of Performance Standards

Performance standards represent an agencies' best determination of the
most effective crew size, equipment compliment and average daily pro-
duction. Deviations from these standards, without proper justification,

4-8
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STATE

WORK PROGRAM AMD RUDGET FOR FY 1985

DATE: 04/02/85
TIME: 1426:

ACTIVITY

TABLE 4-5

TAINTEHXA N CE

BRVICE

RAMAGERENT
DelEUW, LATHER & COMPANY

‘CREJ CREW ﬁﬁﬂ
5 SIZE DAYS

DISTRICT
COST DISTRIATION -
AROR EQUIFMENT MATERIAL

RiF

PAGEr 1

1010 SURFACE PATCHING

© 1020 MACHINE ”ATEHIHQ

1030 JOINT/CRACK Fil
0 SEAL COAT

1090 OTHER SURFACE
1100 PQVED SHLDR MICE
1110 REFAIR AGGR SHLDR
1120 bHLDR HOMING
1130 ELADE SHLDRS
1190 OTHER SHLDR

1200 RDSIDE MOWING
1210 RDSIDE SFRQYIHG

20 REST AREAS -

l L

- 1290 OTHER

JSIDE 6 L
1300 CLEAN/RESTGRE LITCHS 3084 DITCH-AT

1310 CULVERT MICE

1290 OTHER DRAINAGE

1400 FAVERENT ARKENGS
1420 KDWY LIGHTI

1430 TRARPIC COMR MICE
1459 OTHER TRAFFIC

1500 SNOW REMDVAL

1510 CHEN/ARRASIVES
{550 GTHER SHOW -

1600 ERTDGE ATCE

1450 BRIDGE INSFECT
1800 OTHER ¥TCE

- 1850 SUFERV/SUEFORT

1700 AUTHZ/LEAVE

1950 CONTRACT RTCE

- 2625 UNFAV SHLDR 1

FEATURE 3 _
: INUEHTURY : LEVEL AW
4109 LANE FIL 0.44 TONS 1897
410y LANE HLLES 0:25 TON 1

5 1022
4109 LANE PILES. 015100 bAL 422
707 ASPH LANE 1T
4109 LANE MILES
895 PAY SHLDR I
27,3 TONS A 71822
4202 MOW SHLDR ACR 3,05 ACKES 12794
2625 UNFAV SHLDR % 1,83 N MRS 4B1¢
2R T0T SHLUK AL 0.89 NN S 2423
3084 DITCH Al | 3,17 BN HS 5784
084 DITCH o1 047 100 oL
3 15 REST AREAS 2272,82 AN HKS 27547
L MILES 5,13 MAN HES 8418
12,02 CU YDE 37063

T

136 CULVERT/I00 52,31 MR HRS 7093
3086 DITCH K] 0.51 MAN 15 1580
105 LA MLz 1,20 AILES 4350
404 SToNG/160 52,81 MAN RS 3201
2457 LIGHTS 1,90 FAN HRS 4844
4109 TANE MILES 3,18 MAN HRS 33406
1685 CL MILES 5,47 AN WIS 9105
4107 Lawg AILES  13.01 MAN MRS 53433
4109 LANE MILES 1,43 PAN HRS - 5872
4105 LANE NILES 4,85 M HRS 20110

486 SOYD HR/1000 24,57 PAN MRS 1200;
488 SQYD BR/1000 - 15,35 MAN HRE 7594
1665 CL MILES - 45,13 NAN HRS 75135
410 LAGE FILES 3,86 Ak WS 149701
1645 (L MILE 53,17 MAN HRS 83527

i DIS’hTC7 305300 PAN HRS 4053

243,56 5 YDS 1583k4 5230 0
3.9% MAN HRS 16407 24,0
548,86 50 YIS 5G969* 4500 0 .

HEE N en BT
Rairon B0 B 5 Sh toh gas o

e PO R ¢ Py
O LRI Crgr. BB
I YR TR BN GO TS

—
1.

1140
AZ61

734
ZE1e

14598
56 -

25,9
145,98°

26,283
222,887

4&&&
4@,71J

18,300
be, 14z
53,43

2B%) 484

473,824

1,517,811

BE?;EEO

475,8&3

49,1
‘91.6A5

42,747

17,284

70,444
173; 50“

‘0,.4&

48,220
14,963
74,700

A AOD
136,60%

112,320
116;470

3oa,foo :

LL@;J&O
3°1,500
333000

22,800

104 ’.hn

347,000
37,710
42,300

upﬂek-
140,850

Jé];ﬁyn
454 300

2,?,735
40,073

243,781
1280157
_074}i?'

245,494

080 1524

53,432

' 1:»,33“

157649
LML
203,373
4.0, 355
133;375
lld;éﬁé
125,147
i
407,072
ag;ﬁh&

386,224
wE 6l

JJJ}
14:,k4d

1}05 gJL

48&9L?:
4 ﬂ}.}""
193,327

114285

VGS)‘hi

2,253,001
|52:,1‘f B

UNIT TOTALS FDR DISTRICT

REGULAR TIME COST:
OVERTINE LOST:
GVEREEAD

TOTaL Bubd

NOTE: AWQ =

CVERE 0.07 OF LAROR:
OUERKERE  0.07 OF TOTAL:

FET: 4 12

OVERTIME MAN HOURS:

P¥IL 423

Annual Work Quantity

REGULAR TIME MAH DAYS:
AVERAGE MO, #EN NEEDED:

LAFCR COST:
EQUTFMERT CDST ¢
"ATERIAL £05T:

A,187 ,43.}
Lr63ﬁ;y4ﬂ
urqol 9045
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TABLE 4-7

IMPACTS OF USTNG NOR-UNIFORN MAINTENANCE SERVICE LEVELS

UNTFORK SERVICE LEVEL E ACTUAL ‘SERVICE LEVEL
. - Service . ESun'tcc_ Actual/
WORK ACTIVETY Level | Mandays -Conte Lavel | Mandays Conte Unifotm
1120 Shouldar Wowlng .
Dintrice & 1.3 1181 5 63,364 3.0 613 $ 83,452 1.32
Dlatriat :8 2.3 544 67,456 3.0 18 -§%,032 1.32
District C z.3 (343 16,260 3.3 871 108,004 § 42
Districe D 1. 504 62, 496 4.6 1,008 124,992 2.90
Bimexict E 2.3 [1%] 67,208 1.0 T4 87,29 1.30
Districe F 2.3 s 63,264 2.3 F33) 63,364 1.00
‘Total 3,227 8600, 148 4,685 sSSS.HOI 1.39
1130 #isde Shoulders
Dfatrice 4 1.0 jz8 70,454 1.8 602 129,30 1T
Dimtrict B 1.0 396 85,061 1.0 9% 85,061 100
Diatrict € 1.0 415 89, 142 1.2 489 105,037 t.18
District D 1.0 M7 T4, 536 1.2 4«0} 47,424 .47
bistrict E 1.0 %) B4 416 1.4 568 122,006 1.4%
Blézrict ¥ 1.0 341 73,247 1.6 4l 116,207 1.59
Total 2,220 476,856 3,003 645,045 1.35
1200 Roadside Mowing :
Districe A 1.7 6§36 81,344 3.2 1,223 151,632 186
Districc B 1.7 Tih 48, 536 2.8 1,190 147,560 - 1.67
Diatrict € A.7 766 G4, 984 1.7 . 766 94,984 1,00
Dietrict b 1.7 692 45,808 2.6 1,073 133,052 1.53
Diatrice B .7 712 BB, 268 1.7 712 BB, 288 1.00
District F H 651 B8O, 724 3.2 1,240 153,760 1.9¢
Total 4,891 519,684 6,204 16%.,296 1.48
L1400 Pavement Markilag -
Dlotrict A k.2 826 07,07 1.2 826 407,072, .00
Dietrice B E.2 198 393,27 1.4 945 465,718 E.18
-District € t.2 833 416,521 1.5 1,036 510,565 1.24
bietricc' D t.2 8035 396,722 1.5 1,008 496,765 1.25
Diatrict ¥ 1z 798 393,273 1.5 1,022 ‘503,665 1.28
Districe F k.2 833 410,521 1.4 966 476,067 1.16
Totsl 4,893 2,411,382 5,803 2,859,852 b.19
L1410 Sign Haintenanc:
Metrice 4 . 364 2,760 414,598 32.8 4,002 613,665 1.46%
Districe 3 ¥6. 4 2,442 375,617 4&r1.0 3,153 685,058 £.29
Destyict ¢ 36,4 3,261 301,672 40.7 3,639 559,824 .52
Districe D 36.4 2,985 459,112 6.4 Z,985 459,212 1.00
Piacrice & 36.4 2,75} 423,214 8.7 2,925 449,982 1.06
Oimericr F 6.4 3,798 584,264 44.9 4,680 719,90 1.23
Total 11,4997 2,768,657 21,384 3,289,715 119
ALL ACTIVITIES
Bistricy A 5,081 $1,046,832 7.326 $1,387,154 1.33
District B 4,894 1,010,003 6,402 1,172,629 1.26
Dletrice € 3,890 1,172,579 6,801 1,376,414 1.18
Districe b 5,333 1,018,774 6,481 £, 301,445 1.21
bistrice E 5,196 1,056,399, 5,931 1,251,297 1.18
Dimtrice ¥ 6,134 1,312,140 t 1,838 £,529,369 1.2
TOTALS 32,578 6,976, 7271 %o, 819 $8,120,048 1.23
Incteavas due to non-uniform :
Service Lavele 8,350 {%1,343,321

SEAVICE LEVEL MEASUREMINTS

1120 Bhoulder Howing - Mumbar of Howings per Mowable Shoulder Acre
1130 plade Shouldars ~ Manhours of ‘Blading per Unpsved Shouldar Mile
1200 Roedside Mowing ~ Manhours of Mowing per Roadsfde Diteh Mile

1400 Pavewenr ¥arking - Miles of Pavement Harking per Lane Mile

1410 §ign Hslntensnce - Maihours of Sign Maintenence per 100 Sfgns

4-12




can have a major impact on the cost effectiveness of the work activity.
For example, the standard crew size for surface patching is 5 men and 2
trucks, Flgure 4~2 shows the cost impact per unit of work if 2 men and
1 truck are added to the operation. Although more work units are
accomplished, the cost per ton of material placed increases from $137 to

5156.

improved work methods and procedures often result in improved perform—
ance standards. Uniform maintenance standards should be periodically
reviéewed and evaluated to identify potential areas for improvements.

Performance standards for surface patching used by some agencies consist
of a 3 man crew size and one truck with a daily production of 3-5 tons
of material. The effect of this performance standard applied to one
district is shown in Figure 4-3. The cost per ton of material placed is
reduced from $137 to $109 (average daily production of 4 tons).

TOWA COUNTIES

Maintenance responsibility of the rural secondary road system rests with
the 99 county engineers., Each county, through the County Board of '
‘Supervisors, establishes the county's maintenance policy and practices
by approval of annual maintenance budgets. Typically, a lump sum amount
for maintenance is approved on the basis of available revenues. On this -
basis, the county engineer is faced with the problem of maintaining the
secondary road system to the extent funds are available, rather than the
maintenance budget being based on a defined maintenance workload.

One of the twelve counties interviewed does develop an ananual mainte-
‘nance work program for spec¢ific types of maintenance work activities.
" This work program is used to support the maintenance budget request to
the Board of Supervisors. The board of Supervisors has not formally
adopted the maintenance program, therefore examples of the program and

maintenance standards used for its development are not available for
publication.

Maintenance operations and practices on the secondary road system have
‘been researched by the Iowd Highway Research Board through specific
~projects. Most of the research has been related to materials and the
- roadway surfaces, although others were oriented toward maintenance and
operations of the secondary road system -~

Organizational Structure

Organization of the county road department for maintenance of the
secondary road system is similar in each county. In addition to the
central garage location where the majority of personnel are assigned,

1 - L
‘—/HR~204, Safer Construction and Maintenance Practices to Minimize
Potential Liability by Counties from Accidents.

2/

HR~242, Economics of Alternative Selections to the Secondary Road
Problem.



FIGURE 4-2

CURRENT PERFORMANCE STANDARDS

ACTIVITY SUMMAKY

................................................................................

Activity: . 1010 SURFACE PATCHING :

‘Responsible Drg: 0510  DISTRICT. Type: RT
Feature Inv:. 4,108.5 LANE BILES Desired Actual
baily Prod: 5.0 TOMS MIX ¢ emmmeeeas eesenede
Hours/fct Day: 8,0 Quantity Standard: 0,43 0,44
Cost/Cres Day: $ 685 Annua) Work Quantity 2,590 1,895
Lotk 1370 Total Lost $ 35,0568 59,782
Standard Crem Size: 5 Labor: $ 182,750 % 133,71
fcceptable Deviation: Equipmerit: $ 79,048 8 57,851
Print Work Orders: ' Material: $ 93,240 8 48,220
Controt Factor: M Total Crew Days: 518 379
Authorization Level: 5 Total Man Days: - 2,5%0 1,895

Cost/imit of Invy % B % 43

................................................................................

JAk FEB MAR  APR HﬁY JUN UL AUG SEF OCT NOV ODEC LD Totad
26 42 540053 30 28 24 B 6 1y 24 0 - 3¥

ADD 2 MEN AND 1 TRUCK

ACTIVITY SUNRARTY

Activity: 1010 SURFACE FATCHING
Responsible Urg: 0510 DISTRICT Types KT
Feature Inv: 4,108,5 LANE MILES : Desired Actual
Daity Prod: &TONS MIX s eeees st
Hours/Act Day: 8.0 fuantity Standards 0.63 G464
Cost/Crew Day: 935 fommiad MovK Duanmity 2,592 1,89
Tota) Cost: $ 404,076 5 293,574
" Stamdard Crew Size: 7 " Lahor: $ 211,853 % 154,946
Acceptable Deviation: Equipnent: $ 8,11y 72,35
Print Hork Orders: Material: $ V3,312 % 68,286
{ontral Factor: N Total Crew Days: 832 . 314
Authorization Level: 5 Total Fan Days: 3,024 - 2,212

Cost/Unit of Invy ¢ 98 % 72

________________________________________________________________________________

JAN FEE MAR APR PAY JUN JUL AUG SEF OCT NGV' DEC  CD Total
2B 45 44 B 23 20 % 13 6 N 31é

414




FIGURE 4-3

 REDUCED CREW SI7E

Activity: 1010 SURPACE FATCHIN

Respongibie Orqe 0510 LISTRICT Tipe RT
Featurs Inv: 4,108,5 LAKE MILES Desirer Actaal
Daity Procs 4 TOHG MIX semasas L ememeoees
Hours/fct Dey: ae fuantity Srantard: 063 Dbt
6st/Crew % 334 Frrual Aol Buantaty 2,588 1,09

Work: $ 0% 0 Total Cosme SOV ST
Standard Cred Sives 3 Lahor: §IW8 102,008
Acceptabie Deviation: Eouipment: & 49,5758 3,104
Feint Workd draers: Mareriai: 0 73,148 % oB,285¢
Conrrel Factor: - Totas Crew Desz n47 472
Aytterization Lavel: 3 Total Map Bays: e ]

Crerdmivof vy % A =

Jak FEE WAR AFR MAY R JUL AUL BER QLT WOM ODED ID Toms

4 05% &7 &5 W 0B/ I 4 W 4 N B 374

CURRENT PERFORMANCE STANDARD
ACTIVITY EUmrpR

Activityy oty qUﬂFwat PeTLAIHG

Yeepoveible Gegy G510 DIBTRICY A
Frature Invi Desived SCTUR
Deiiy Prod: e S eI DR
FOUPSSACT Dy B i Buantity Srasdard: Jesd 348
Lost/Cogn Day: EIRES: Brruat Hork ‘G’tamtp FISEL R .

g4 3% 137 Totat Doaty 0 3EE0E8 8 5RTAr
Standard Crew Sizes 8 Lazor: 3OBETS0 % LT
Acceptable Deviation: Equipments £ 7Y,0ak 5 57,51
Frint Work Orders: Faterial: B OYH2408 68,38
Sontrol Factor: N Total {raw Tays: S18 7y
Authorization Level: 3 Totai e ﬁay&: 2,3%% LpBYE

Costilmat of Dnve % 3 ¢ a2

JAOFER MR OAFR MAY JUN JUL ALG SER 00T MDY BEC 0D Torw
7 & 34 52 ¥ 2 2 O3 14 v M e



each county has designated districts throughout the county. These
districts are the geographical areas used for assigning road maintenance
responsibility, primarily blading unpaved surfaces and snow removal on
these same roads. A typical district consists of 45 to 65 miles of
unpaved roads. One or more districts has a designated location in the
area for equipment storage. These locations may have heated garages or

only a covered shed where one or more motor patrols can be parked. Fuel

storage facilities are usually available at these locations. The number
of locations vary with the county size and the secondary road miles to
be maintained, but 6 to 10 locations per county are typical.

The majority of the counties have a designated assistant to the County
Engineer, but only 15 counties have registered professional engineers as

an Assistant County Engineer.

Resource Allocations

Based on the 80 percent response to the questionnaire from the counties
on available personnel and equipment, Table 4-8 shows the personnel and
equipment responsibllities for road miles of secondary county roads.
There is a distinct difference in scope of responsibilities between the
rural and urban counties as shown in the differences of average road
miles of responsibilities per equipment unit and personnel.

The numbers presented in Table 4-8 are based on current availability of
manpower and equipment which is primarily based on the magnitude of the
maintenance budget and dollars available for equipment purchases. Field
interviews in the 12 sample counties identified variations among the
counties in this respect. Avallable motor graders in the sample rural
counties resulted in a range of unpaved road miles from 30.4 to 92.5
miles per grader. Similar variations in staffing exist -- ranging from .
24 to 70 secondary road miles per personnel for sample rural counties.
Some county engineers indicated money was not available to replace
obsolete equipment or to purchase additional equipment. One of the
major factors identifed that directly impacts maintenance costs was the
variance in availability and unit cost of materials; gravel and asphalt
were the two major items. '

Maintenance Standards

One of the twelve counties interviewed does use formalized maintenance
performance standards and maintenance service levels (quantity standards)
to develop the annual maintenance work program and budget. The responses
to the questionnalre item:

"Do vou employ maintenance 'servviece level criteria' for the dif-
ferent classes of roads under your jurisdiction to develop your
annual maintenance budget? . Yes No"

indicated 39 percent of the counties did utilize service level criteria .
for developing the maintenance budget. However, it was for a limited
number of work activities, such as snow removal, gravel replacement and
traffic signing and striping.

416
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TABLE 4-8
I0WA COUNTIES

Personnel and Equipment Alloecations
, oL
Number Road Miles Unpaved Number Unpaved Major——
Secondary of Per Road of Road Miles Per Equipment Road Miles Per

COUNTY GROUP Road Miles Personnel Man Miles Motor Graders Motor Grader Units Equip. Unit
Rural- ) - .
Counties {(91) 81,950.99 2,811 29,2 68,356.05 1,158 59.0 3,817 . 22.0
Hrban .
Counties {8) 7,736.07 488 15.9 5,961.41 o127 46.9 513 -+ 15.0
Total 89,687.06 3,298 27.2 74,317,406 1,285 57.8 4,330 2.0

SOURCE: <County Questionnaire Responses and ILowa DOT (mileage).

1/

I.Hﬁawcaam pickups, dump trucks, motor graders,

dozers, backhoes and loaders.



Some counties have adopted the Level B service for designatedréouutry
roads, as authorized in the Code of Towa, which permits a lower level of

maintenance on those designated roads. However, less than 20 percent of =

the counties have formally adopted it. “Interviews in counties that have
adopted Level B service indicated the county residents accepted the
Level B service, after being informed these roads would not be abandoned
for maintenance, but merely receive a minimum level of maintenance.

. The Code of lowa also limits county tiability for damages caused by snow

and ice conditions, as long as the agency has complied with its formal
policy or level of service for snow and ice conditions. This legislation
was enacted in 1984 and some counties already have adopted formal snow
and ice control policies. '

Curréntly, each .county,: through the Beoard bf‘Superviscrs, is authorized
‘to establish the levels of maintenance service for the county's roads,
which may vary among counties. While there are valid reasons for
vérying-maintenance standards (levels of service) among counties,
uniform performance standards provide the potential for the lowa County
Engineers Association to continue a leadership role in promoting effec-
tive county road organization and operations. The discussion in the
previous section on the benefits of maintenance standards to effectively
plan, budget, schedule, perform and evaluate comprehensive maintenance
work programs ‘is equally applicable to the 99 Iowa counties. Effective
maintenance standards have been adopted -and implemented in agencies of
‘less than 15 personnel total work force. The end result of applying
uniform maintenance standards is demonstrated through more effective
maintenance operations, increased uniformity in the level of malntenance
services provided and more effective use of manpower, equipment and
materials.

Maintemance Program and Expenditures

County secondary road maintenance expenditures for 1983 totaled $193.7
million as shown in Table 4+~9. Over 63 percent of this amount, $123
million, was exXpended on-equipment operation and purchases, blading
unpaved surfaces and granular surfacing. Improved efficiencies and
‘economies in any one of these areas represents.a real potential for
additional revenues being made available for other critical maintenance
areas, such as additional bridge maintenance and replacements.

Figure 4-4 shows the range of maintemance costs per mile for the sample
counties——from a low of $1,565 per mile to a high of $5,987. The lowest
is for a rural county and the highest an urban county. As shown, the
three highest costs per mile are urban counties. However, an average

- mailntenance cost per mile can be deceptive, as it does not reflect
surface type, number of lanes, number of bridges, or any of the several
roadway features that affect the type and amount of maintenance that was
performed on the mile of road. A more meaningful accounting of main-
tenance costs is by using work accomplished, or specific roadway feature
maintained. '



TABLE 4-9

ALL COUNTY SECONDARY ROAD MAINTENANCE EXPENDITURES

Calendar Yéar Ending December 31, 1983
{(Thousands of Dollarss)

WORK ACTIVITY Percent of
Costs Total

Roadway and Surface

Blading Unpaved Surfaces $ 11,795

: 6.1
: Granular Surfacing 50,589 26.1
O Dust Palliatives 2,220 t.1
} Seal Coating 4,377 : 2.3
E Asphalt Surfaces " 4,183 2.2
L PCC Surfaces 1,417 0.7
Other Roadway & Surface 1,586 0.8
~ Roadside

S ' Ditch Cleaning 3,452 1.8
U ' Roadside Vegetation ' 3,948 : 2.0
Other Roadside 4,001 2.1

1 : Snow and Ice Contral
‘' ©  Snow Removal , 6,718 3.5
P - Apply Chemicals ' 1,612 0.8
% K Other Suow & Ice 533 0.3

1 " Traffic Services
| Pavement Markings 1,329 0.7
Signs ‘ 2,827 I.5
| Other Traffie . 293 L 0.1
- Other Maintenance

Bridges - 4,005 2.1
Culverts : 3,495 1.8
Equipnent 60,716 3i.3
Materials & Supplies 5,687 2.9
Administration & Engr. 18,932 9.8
TOTAL $ 193,715 , 100.0

S0URCE: Iowa County Engineers Amnual Report, 1983.
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TABLE 4~10

COUNTY SECONDARY ROAD MAINTENANCE EXPENDITURES
Selected Counties
Calendar Year Ending December 31, 1983

Inventory

: Dollars per Inventory Unit
WORK ACTIVITY ' Unit

Rural-l Rural-2 Urban-1 Urban—-2

Roadway and Surface

Blading Unpaved Surfaces "Unpaved Mile § 110 5 142 § 254 5 909

Granular Surfacing Gravel Mile 402 370 1,065 - 766
Dust ‘Palliatives Gravel Mile ——— 1 - 15
Seal Coating BST Mile 7,990 4,619 3,068 8,895
Asphalt Surfaces Agphalt Mile 63 2,163 4,451 349
PCC Surfaces PCC Mile —_— 6 e 1,222
Other Roadway & Surface Road Mile 1 10 20 44
Roadside
Ditch Cleaning Road Mile 3 - 19 136 175
Roadside Vegetation Road Mile b4 206 77 424
Other Roadside Road Mile 27 59 15 130
Sﬁow and Ice Control
Snow Removal Road Mile 123 56 78 136
Apply Chemicals Paved Mile 74 360 412 13
Other Snow & Ice Road Mile e b 12 62
Traffic Services
Pavement Markings Paved Mile 78 92 - 175
Sigas Signs 3 4 . 14 17
Other Traffic Road Mile —— —_— 41 52
Other Maintenance
Bridges 1000 Sg Yds 10 31 313 167
Culverts Road Mile 25 i3 . 50 122
Eguipment Road Mile 638 773 873 767
Materials & Supplies Road Mile 25 101 60 19
Administration & Engr. Road Mile 215 210 637 909
CTOTAL PER ROAD MILE 51,565 2,280 $4,234  §5,987

SOURCE: Summary of Iowa County Engineers Apnual Reports and Iowa Department
of Transportation.
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1oWA CITIES:

Maintenance responsibility for public roads and streets within corporate
limits is designated by the Code of Iowa to the respective city. The
‘extensions of rural state primary highways are also included, although
the respongibility is shared with the lowa DOT. Roads or streets
located on the corporate boundary lines are the joint responsibillty of
the city and either the county or lowa DOT. Specific maintenance
responsibilities of the respective jurisdictions are defined through
formal agreements. :

Cities have the authority to reject for maintenance new subdevelopment
streets that are not paved or do not meet the city's standards for
subdevelopment streets. All of the cities over 5,000 responding to the
questionnaire (41) indicated the use of subdevelopment standards for
city streets, while less than 50 percent of the smaller cities reported
such standards. ‘ :

Organization

Organizational structures for city street maintenance varies with the
size of the city. Cities over 15,000 to 20,000 populations usually have
a clty engineer or public works director who is responsible for the

maintenance of the city streets. Smaller citles down to a population of

approximately 1,000 typically have a street superintendent, who is a
working superintendent in cities less than 5,000 population., - Cities
lesg than 1,000 population may have one to two full~time city employees
who perform all related city work, including streets.

Resdurce Allocations

Over 60 percent of the cities with 5,000 or more population provided
information on available personnel and equipment for street maintenance.
Only 14 percent of the cities less than 5,000 population returned the
questionnaire and cities less than 1,000 typically have part-time street
operations. Table 4-14 shows the personnel and equipment avallablllty
based on expanded questionnaire responses. Personnel and equipment
allocations per lane mile show variations among the three population

© - groups.

Both the questionnaire results and interviews with the 20 sample cities
confirmed these differences in operations among the city population
groups. However, one factor common to all cities contacted was the
opinion their current street maintenance organization and structure, no
matter how small, provided hetter service levels than could be provided
by a different jurisdiction. Currently, some of the smaller cities do
.contract with the county to perforn their street maintenance under
provisions of Chapter 28, Code of Iowa. Typically reimbursement for
malnotenance services is based on actual costs, including labor, ma-
terials, equipment rental and related contract costs.
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Maintenance Standards

Questionnaire responses by cities on the use of maintenance service
levels to develop maintenance budgets showed 3 of the 5 cities over
50,000 population responding affirmatively, whereas only 35 perceant of
the remaining cities responded similarly. However, as with the coun~
ties, this use was limited to a few maintenance items, such as snow
removal and paved surface maintenance. ' '

According to the responses, all cities over 5,000 population require
developers to build streets within the subdevelopments to designated
design standards; in some cases the developerg are also reéquired to

share in the cost of providing a collector street to the subdevelopment.‘

City interviews in the 20 sample cities support the finding that rela- =
tively few c¢ities have adopted -maintenance standards f£6r  street main-
tenance operations. One area of exception is for snow removal opera-
tions, where several cities have established service levels for desig-
nated street systems. The recent addition to the Code of lowa relative
to limiting agency liability for damagés caused by snow and ice con-
ditions as long as the agency has complied with its formal policy or
level of service for snow and ice conditions should result in an in-
crease of formal policies in this area.

The benefits of maintenanée standards :to effectively plan, budget, _
schedule, perform and evaluate comprehensive maintenance work programs -

also apply to cities.

Maintenance Program and Expenditures:

City street maintenance expenditures reported by the cities for 1983
totaled $91.6 million dollars as shown in Table 4-15. The total main-—
tenance cost per street mile ranges from $5,512 for cities less than
5,000 population to $9,677 and $8,508 per mile for the other two popula-
tion groups.

The annual reports on city street maintenance are not as detailed as the
county submittals and include several work functions not applicable to
rural roads, such as street lighting, street cleaning and storm sewers.

With the exception of roadway/surface maintenance, there is considerable

inconsistency in the reporting of individual maintenance items, partic—
ularly the cities less than 5,000 population.

Using only the roadway/surface portion of the reported maintenace costs
shows the followings costs per street mile:

Roadway/Surface
Cost per Mile

50,000 and greater B $ 3,542
5,000 to 50,000 5,212
Less than 5,000 3,540
ALL CITY STREETS $ 3,957
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Within the 20 sample cities the range in roadway/surface maintenance
costs shows. even broader ranges than the three population groups. The .
following is the low and high value for the sample citles of éach group.

Roadway/Surface.Cost per Mile

Low ’ High
50,000 and greater 0§ 3,386 $ 5,430
5,000 to 50,000 2,319 . 5,272,
Less than 5,000 975 7.576

Figure 4-5 illustrates the cost per mile for the individual sample
cities, However, an average roadway/surface cost per mile can be
deceptive, as it does not reflect surface type, number of lanes, number
of bridges, or any of the several roadway features that affect the type
and amount of maintenance that was performed on the mile of street.
However, this cost data supports the information provided during the
~interviews with the sample cities that maintain the extensions of the
state primary system under Section 28 Agreements, that is, it costs more
to maintain the primary extensions than the per mile reimbursements.
Routine maintenance of the primary extensions includes surface main-—
tenance (except parking lanes), minor roadbed repairs, culverts, guard-
rails and snow plowing. The payment to tlie cities for this routine
maintenance is $695 per lane mile for fiscal year 1986.1/

Use of Performance Standards

The use of maintenance standards, performance and levels of service, to
develop annual maintenance work programs and budgets by the individual
cities could provide significant benefits to the cities in their street
‘maintenance operations and programs. Additionally, the cities would
have the bases to support requests for additional road user revenues and
increases in reimbursement for maintenance of primary extensions.

Cities and counties that provide ma'ntenance services to other local
jurisdictions typically are reimb rsed for actual costs based on a
defined level of maintenance service to be provided.

1/ Towa DOT Commission Order No. H-85-588, May 7, 1985,

430



8,000

= 6,000

4,000

2,000

FIGURE 4~5

ROADWAY/SURFACE COSTS PER MILE FOR SAMPLE CITIES

Figral Year 1983

Less than 3,000

5, 000-50,000

Z.wauooo and mwmmwmﬁ

SQURIT . PRS3YS, Loral Udgrway Finance Report, 1983




CRBAPTER FIVE

IMPACT ASSESSMENT OF CONSOLIDATED OPERATIONS AND
JURISDICTIONAL CHANGE

The consolidation of government road construction and maintenance
operations is closely related to the jurisdictional authority and
responsibility for roads. Jurisdictional authority as set forth in
‘Chapter 306 of the Code of Towa, in essence, gives the designated level
of government the authority to set its own course of action (policy)
regarding the delivery of construction and maintenance services for the
roads under its jurisdiction.

Furthermore, Chapter 28E of the Code of Iowa authorizes public agencies
to enter into agreements for construction and maintenance services. To a
limited extent, state, county and city jurisdictions utilize this
provigsion of the Code. The Iowa DOT enters into agreements to have some
cities perform the state's maintenance for primary road extensions into -
the cities. The counties and cities enter into agreements for roads and
streets on boundary lines and other locations. Some of the smaller
cities have agreements with counties to provide the maintenance for all
of their streets. To a limited extent, the lowa DOT and counties
utilize Section 28E agreements for maintenance of specific primary or

secondary road sections that are the jurisdictional responsibility of
the other agency. - :

Through these agreements, the agencies have determined that it is
mutually beneficial and more cost—effective to consolidate the main-—
tenance of certain roads at a level of government not directly respon—
sible for the roads. The Iowa DOT could utilize Chapter 28E and con-
tract with the counties to perform the maintenance and/or construction -
of the rural state primary system. Likewise, the counties could utilize
28E agreements for the lowa DOT to maintain the county roads. ‘

\Conversely, consolidation of the delivery of government road construc—
tion and maintenance services at the state level would most certainly

necessitate additional centralization of the authority for - roads at that'
level. -

Alternative proposals for the consolidation of operatiouns at any level
of .government must be analyzed for improvements over the status quo ——
for example, better and more responsive service to the public, sig-
nificant cost savings, and/or more equitable and practical financ-
ing. 1If the improvements of an alternative are significant, it might be -
adopted as a course of action., Subsequently, relevant authority should
be established through jurisdictional change, if necessary, to brlng
about the most effective alternative.

The assessment pregented in this chapter includes seven possible alter-
natives each presented as a section. The alternatives are:

i. BServices for the county farm"tOWmarket/feaeral*ald secondary system
roads under the Lowa DOT.

2. Services for all rural roads under the Towa DOT.
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3. Services for all public roads and streets under the Yowa DOT.
4, County maintenance of the rural state primary system.

5. City maintenance of urban primary system extensions (5,000 popula-
tion and over).

6. County maintenance of city streets (less than 5,000) population.
7. Maintenance by private contractors.

The first three alternatives relate to degrees of consolidation at the
state level and would require additional jurisdictional authority at the
state level for their implementation. The remaining four could be
implemented under the current Code of Iowa.

FARM—TO-MARKET /FAS TO THE STATE

Under this altermative, approximately 12,523 miles of Federal—aid.
secondary (FAS) roads currently on the 29,40l-mile county farm—to-market
system would become the responsibility of the State. . This transfer
would increase the construction and maintenance responsibility of the
lowa Department of Tramsportation from 10,105 miles to 22,628 miles, an
increase of 124 percent.

Construction

In 1982 and 1983 the counties reported local expenditures of $11.7

. million and $12.8 million respectively, for construction on the farm-to— "

market system. - These amounts do not include any Farm-to-Market Funds or
Federal~aid secondary construction funds administered by the Iowa DOT
and expended on Farm-to-Market/ Federal-aid secondary (FM/FAS) road
construction.

Total 20~year road and bridge construction and other improvement needs
for the rural trunk and trunk collector systems are reported im the 1982
“Needs Report at §$3,937 million or $196.9 million annually. Based on
these costs and the systems mileage, the average construction cost per
mile for these two systems is $128,000. The 20-year construction needs
for the FM/FAS system of 12,523 miles would be $1,603 million or an
average annual cost of $80.1 million. Comparable construction needs for
the existing state primary system are $4,494 million. The additional
FM/FAS construction needs represent an approximate increase of 35
percent in current state primary counstructicon needs.

Using the $36.8 million annual maintenance cost for 1985 and the average
annual construction need of $80.1 million, provides a total of §116.9
million annual requirements for constructlon and maintenance of the
FM/FAS system. {This amount is conservative as the annual maintenance
costs will not remain constant.) ' '

Road Use Tax Fund (RUTF) revenues allocated to the entire 29,40l-mile
Farm—to-Market Fund were $35.5 million in fiscal year 1984, Average
annual RUTF revenue projections to this fund for the period 1985-1990
are $42.3 million. These allocations are for comstruction and

5-2
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reconstruction of the farm-to-market system and are far short of the es-
timated $80.1 million annual construction requirements. The deficit of
%$37.8 miliion (80.1 needs — 42.3 revenues) plus annual maintenance '
requirements of $36.8 million, results in a $74.6 million shortfall for
construction and maintenance of the FM/FAS systems. And without ade-
quate construction monies, annual maintenance costs for these roads will
most certainly increase at an accelerated rate.

Maintenance Resources

The maintenance planning model was used to develop an estimate of the
maintenance work program and budget requirements for the additional
12,523 miles., The 31 work activities used for analyzing the maintenance
of the state primary system in Chapter 4 were modified to reflect
malntenance work required for this portion of the FAS system. Some work
activities were deleted, and others added for the 2,040 miles of gravel
and earth roads included in the 12,523 miles.

Maintenance service levels were established by using the average state-
wide primary system values, with adjustments to reflect lower service
levels. Table 5-1 shows the estimated maintenance work program and
budget developed for the additional 12,523 miles. Total annual mainte—
nance costs for these roads would be $36.8 million——an average cost of
$2,937 per road mile. This maintenance work program would require the
following increases in Iowa DOT resources:

981 field maintenance personnel,
95 pickupsy

295 dump trucks,

117 motor graders, and

135 other major equipment units.

® ¢ & ¢ 9

?hyéical Facilities

The lowa DOT currently has 137 maintenance areas throughout the state
for 1,593 field personnel and 2,433 major equipment units, including

- dump trucks, These facilities would require expansion to accommodate

~ the additional 981 personnel and 642 major equipment units required for
‘maintenance of the FM/FAS by the Iowa DOT. And larger buildings and
‘garages vequire additional facilities maintenance. '

Personnel Recruitment and Training

Employing additional staff in any organization, requires a recruitment
and training effort. Although some of the additional staff may be
available for transfer from existing county road organizations, some new
personnel may be required. All personnel will need to be trained in
Iowa DOT procedures. : '

Other Costs

In addition to the transitional costs for personnel and physical facili~
ties, there are other significant costs assocliated with the consolida~-
tion of services and jurisdictional transfer of this magnitude.

5-3
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Inciuded are up—front costs to acquire and administer the additional
major equipment units, parts, supplies, and materials stockpiles, ounly
partially reflected in the malutenance budget estimate.

. Maintenance Service Level

Within the priority structure of the state primary system, the FM/FAS
roads would have the lowest priority level of the primary system.

Currently, the counties place first priority on the paved roads of the
farm-to-market system for snow and ice control. Consequently, these
‘roads are often treated before low priority, state primary roads in the
same area. Without judging the appropriateness of the service levels
provided by the two jurisdictions, the FM/FAS roads would probably not
receive the same level of service for snow and ice control mainte-—
nance as currently provided. Reduced maintenance service levels could
" peccur for other maintenance work, as well, because of the new relative:
priority of the FM/FAS system. Also, the public would be removed one

more level of government in establishing accountability for service
‘levels on these roads.

Financial Requirements

Additional financial requirements for construction and maintenance needs
‘on the FM/FAS system, demonstrated that curreant allocations to the total
farm~to—market system were not adequate for the construction and improve- .
:ment needs associated with only the FM/FAS portion. Therefore, addi-
tional revenues would be required from some source to meet the short-
fall. Currently, the counties provide revenues from local sources to
supplement the RUTF allocations. The existing state primary system,
however, is funded from state and federal revenue sources, primarily
road ‘user taxes on motor vehicles and motor vehicle fuel. Legislators
are not inclined to allocate fuands from other sources to state road
systems, because of economic needs in other areas. The practicable
financial alternatives amount to: (1) a further relative reduction in

the state road programs, or (2) an increase in the motor vehicle user
taxes.

Impact on County Road Programs

The removal of 12,523 miles from the county secondary system {(which
totals 98,687 miles) may appear insignificant in that it is only ap-
proximately 125 miles per county and will relieve the counties of this
construction and maintenance responsibility. However, the counties
would still have the same types of maintenance responsibllities, albeit
reduced in scope. Paved surface maintenance would be reduced by ap-
proximately 70 percent, but 3,945 miles of paved roads would remain on
the secondary road system to be maintalned by the counties. This would

be an average of approximately 40 wiles per county, versus the current
average of 140 miles per county.



The maintenance impact on a sample rural and urban county was analyzed
by using the maintenance planning and budgeting model described in a
previous chapter. The two counties used to develop the example main-
tenance work program and budget in Chapter 4 were also used to illus=-
trate the effect on the maintenance requirements by transferring the
FM/FAS miles to the lowa DOT. The FM/FAS miles and related maintenance
features were removed from the two counties' road inventories and the
maintenance work program and budget recalculated. The service level for
each maintenance activity remained constant. Tables 5-2 and 5-3 shoiv
the new work program and budget, respectively, for the urban and rural
counties without the FM/¥AS miles. Table 5-4 compares annual main-
tenance costs and requirements for personnel and equipment for the two
sample counties.

-Removal of the FM/FAS miles from the two counties reduces the total
- maintenance costs, but increases the average cost per mile for the
remaining county secondary miles. Most of the reductions occur on the

paved mileage, but each county still would have paved surface to main- . ~

tain. The reductions in personnel and equipment would also be minimal..

Other impacts related to the efficient utilization of resources are not

reflected in the cost comparisons contained in Table 5-4. Typically the

routine maintenance workload for less than 100 miles of paved roads can
present problems in the scheduling and consequently the utilization of .

resources and maintenance crew productivity. Clearly an average of 40
miles of paved road per county is less efficient. More 1mportantly, the
valuable local engineering knowledge and administrative talent of the
county engineers would be under utilized. Maintenance, in general and -
particularly the efficient maintenance of pavements requires quali*

fied management close to the work.

ALL RURAL ROADS TO THE STATE

Transfer of maintenance and construction responsibility for 89,687 miles
of county secondary roads to the Iowa DOT would be a major undertaking,
even if it were politically feasible. The first alternative can be con-
sidered a step in the direction of this second alternative. And, all of
the impacts related to the first alternative would be magnified under
this alternative. There is one exception. Road organizations would no
longer exist within the county governments. This degree of consolida-
tion must be reached to begin to consider the apparent reorganizational.
benefits of consolidation. The arguments set forth in the Governor's
Blue Ribbon Transportation Task Force Report for the consolidation of
operations, particularly maintenance operations,are:

‘I, There arve inefficiencies and duplication of resources in the current
government organization for the delivery of road maintenance ser—
vices; and

2. The consolidation of these services at one level of government can -
bring about substantial cost savings and improvements in operations.
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FIGURE 5-3

- MAINTENANCE WWGGHNMKWZHM FOR SAMPLE RURAL COUNTY

WORK PROGRAM ARKD RIDEET FOR 7Y {985

PATE: Q4717785
TIMEy (822t

ACTIV

ITY

1010 BLADE UNPAY SURF 220 UNPAVER 1M1
1020 GRANULAR SURFACING 823 GRAVEL MILES
1030 DUST FALLITATIVEE 3 GRAVEL MILEE-
1047 SEAL LOATING 2 BST #ILED
1050 ASPHALT SURFACES & BITUR RILES
1040 FLC -SURFACES 4 POL MILES
1090 OTHER RDWY/SURPACE 803 TOTAL MIiLED
1110 DITCH CLEANING 883 TOTAL MILES
1129 RDSIDE VEGETATIGH 883 TOTAL RILES
1190 [THER RDGIDE 433 TOTAL MILES
1210 BRIDGE MYLE 213 SOYD BR300
1220 CHLVERT 83z TOTAL MILES
1316 SNOW RERGVAL 883 TOGTAL PMILED
1320 SPREAD CHEMICALS 52 PAVED MILES
1390 OTHER ShOw & ICE £33 TGTAL MILES
1410 PAVEMENT MARKINGS 52 PAVED MILES
1470 DIGN FICE 5401 5IGNS
1490 OTHER TRAFFIC 883 TCTAL MILES
1300 EQUIF OPERATIONG 833 TOTAL MILEER
1520 PATER/SUFFL 383 TOTAL MILES
1530 ADMER & ENGR 882 TOTAL MILEE
UNIT TOTALE
REGULAR TIFE COGT: § 1,808,294
BVERTIME CO5T: 0
OVERHEAD  0.0% OF LAROA: ¢
OVERHEAD .05 OF TOTAL: ¢
TOTAL RUDLETr ¢ 1,808,2%

FEATURE
INVENTORY

WITHOUT FM/FAS MILES
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HE 33 1.0 132 3 10,243
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¢ 0
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0 ¢

I |
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] ™
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5 750,080 { 42,
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PAGE: 2
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2,147
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Figure 5-4

COMPARISON OF ANNUAL MAINTENANCE REQUIREMENTS.
WITH AND WITHOUT FM/FAS MILEAGE

Sample Urban and Rural County

[

P _ WITH FM/FAS WITHOUT FM/FAS
URBAN COUNTY MILEAGE MILEAGE

Maintenance Cost $4,888, 385 $4,229,585
Average Cost Per Mile 6,271 6,512
Paved Road Miles 273.0 143.8
Unpaved Road Miles 506.5 " 505.7
Personnel Required 131 115
Major Equipment Units 99 89
RURAL COUNTY
Maintenance Cost $1,961,661 $1,808,296
Average Cost Per Mile 2,003 ‘ 2,056
Paved Road Miles 151.4 " 51.8
Unpaved Road Miles 827.8 . 827.8
Personnel Required 42 39
71 66

Major Equipment Units




Our findings, based on an oxamination of state and county maintenance
organizatlons indicate:

1. There is very‘little duplication of either reésources or work effort
among the maintenance organizations, There is.functional duplica-
tion——that is, all levels of government purchase:and maintain
equipment, employ personnel; etc. Functional or administrative
consolidation would represent a small savingsg, 1f any net savings
could be realized. For example, it might be possible to centralize
equipment maintenance workshops as a résult of consolidation.
Centralization alone does'not ensure that equipment maintenance
would cost less. However, assume that some-efficiencies could be
realized. Would the cost savings from these efficiencies’ offset the
upfront costs of upgrading workshops and the other transitiomal-
costs? The answer to this questions is "no" considering the: current
efficiency of equipment maintenance operations of the counties and -
the state. Furthermore, road maintenance intrinsically involves
decentralized activities at changing work sites. If the resources:
(manpower, equipment and materials) are close to the work sites, the
maintenance work is generally mote résponsive and cost-effective.

Z. The consolidation of maintenance operations would result primarlly
in a transfer of costs and not a significant savings in’ costs
.related to the elimination of any apparent duplicatlone '

3. There is improvement potential in the current'maintenance’opefations-
at all levels of governmerit. This potential for 1mprovements is
more discernable at the state level, because the state maintenance
organization has bétter records than the county organizations.
However, this potential for improvement is minimally related to
organizational change. It is related to operational improvements
which can be realized within current organizational arrangewments.

The broad consolidation represented by this alternative would carry many
risks. The minimum real cost savings potential versus the potential for
increased costs during the reorganization period as well as the po-
tential for decreased utilization of resources during the transition
must be considéred. Furthermore, the overall potential for a relative
decrease in road revenues could tend to raise the overall transport
costs in the highway sector in Iowa.

Revenues from local sources would not be available under the current

Iowa Code to fund a state adwinistered road program of this magnitude

and revenues from motor vehicle users might not be increased sufficiently
to fund a road program of approximately 100,000 miles.

Observation of experience in other states where all rural roads are
within the state's jurisdiction, demonstrate it is the local road
systems and programs that ultimately suffer the most when available
revenues are inadequate. And, ‘it is recognized that legislative bodies
are nobt receptive. to the substitution of motor vehicle user funding for
losses of non-user (local) funding.

L



ALL PUBLIC ROADS AND STREETS TO THE STATE

A851gning all public roads and streets to the state would produce all of
the impacts identified under the second alternative. These impacts
would be extended to all the city construction and maintenance opera-—
tions. In particular, the issue of having a relevant level of govern-~
mental authority for operations and related accountability to the public
18 important. Additionally, Iowa cilties currently provide revenues from
local sources, including bond issues, for city street maintenance and '
construction. The lack of these revenues would be devastating to the
city street programs. :

COUNTY MAINTENANCE.OF STATE PRIMARY SYSTEM

The fourth alternative for consolidated maintenance operations, involves
the use of maintenance agreements between the Iowa DOT and individual
counties. The counties would malntaln the state rural primary roads
within their boundaries. The Code of Iowa currently authorizes these
types of agreements (Chapter 2BE), but to date, there have been no such

agreements between the Iowa DOT and the counties, except for limited
state primary sections.

The state primary system mileage of 10,105 varies in magnitude from
county to county, with a high of 313 miles and a low of 44 miles.
"Maintenance of the primary system currently is performed by lowa DOT
personnel assigned to 137 maintenance areas plus specialized district-
wide crews for each of the six field districts. Extensions of the rural
primary system are also maintalned by these personnei, except for the

‘segments covered by the 34 clty malntenance agreements {fiscal vear
19843, .

The states of Michigan and Wisconsin make extensive use of the county

road organizations to maintain the state highway system. Basically, the
counties are maintenance contractors to the state. The maintenance work -
is defined in the contract and reimbursement is made for actual costs,

‘including overhead items, labor, equipment and materials as sp801f1ed in
the contract.

The application of this approach in lowa is currently feasible under the
Code. However, this approach is basically the same as the Iowa DOT
contracting with private sources to provide all routine maintenance.
Previous efforts with contract maintenance by the Iowa DOT did not prove
to be successful, except for a limited number of maintenance activ1t1es
where the work could be specifically defined and quantified.

In order for the counties to provide maintenance services for the state
primary system within their county, it would be necessary for them to.
increase manpower and equipment resources, as well as to expand central
maintenance garage facilities. The majority of the twelve counties
interviewed. indicared that they would be able to maintain the state
primary routes, provided they had the additional resources. However,
none of the twelve counties expressed the desire, or need, to contract
for this additional maintenance workload. The consensus of the counties
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indicates the existing jurisdictional maintenance responsibilities of
the counties and the Iowa DOT are satisfactory. Notwithstanding opin-
ion, other impacts and implications related to county maintenance of the
state primary system were assessed.. These are addressed in the fol-
lowing sections. ' -

Transitional Costs

The. initial costs associated with a county contracting to maintain the
state primary roads in the county could be significant. Based on
current personnel and equipment usage by the Iowa DOT, every 100 lane
miles of state primary maintenance would, on the average, require an
‘additional 6.5 men and 10,0 major equipment units. Equipment storage

and maintenance facility modification and/or expansion would represent a

major upfront cost.

A majority of the existing county maintenance garages would require
expansion to provide adequate storage and repair facilities. The
existing lowa DOT maintenance area facilites in the counties would not
be readily adaptable for county use in most counties because of their
location. TFor all, except the largest counties, one major maintenance
garage location would be adequate. o

Persounel and Training

Additional maintenance personnel would range from 10 to 40 per county,
depending on the number of lane miles to be maintained and the total
workload to be performed. Qualified maintenance personnel and equipment
operators would need to be recruited or new personnel hired and trained.
While some of the additional staffing could be available from the
existing state maintenance organization, experience shows personnel are
reluctant to accept these types of transfers unless salary and. other
fringe benefits are equivalent.

Equipment Acquisition/Costing

Equipment requirements to maintain the state primary system would range
from 10 to 60 additional major equipment units per county which includes
5 to 25 additional dump trucks. Currently, county equipment purchases
are included as a separate item in the annual maintenance budget, as are
equipment operations and repair costs; few, if any, counties utilize
equipment revolving funds and rental rates as the basis for equipment
replacement., :

Major motorized equipmeﬁt units used by the Iowa DOT for maintenance are

funded through a revolving fund, and equipment rental rates are based on
usage. Minor equipment, costing less than $1,000 per unit, is charged
directly to the user; whereas other equipment costing $1,000 or more,
and not assigned an equipment rental rate, is charged to the user as a
monthly cost over a five-year period.



A typical county would require a relatively major Investment for new and
replacement equipment purchases necessary to maintain the state primary
sy¥stem. Few, if any, counties could finance these purchases with the
revenues currently available to them. - Additionally, to administer
contracts they would be required to develop a costing system and rental

rates, or other equipment cost reimbursement system agreed to by the
Iowa DOT. ‘ . :

Annual Maintenance Work Program

The annual maintenance work program for the state primary system in the
county would require defining the work to be performed in a manner
similar to that currently used by the Iowa DOT. This requires the use

of maintenance standards——performance and levels of service——as well as
maintenance feature inventories. The counties would need to administer
the maintenance agreements consistent with the work programs and budgets:
which would likely become a part of the agreements. This is not meant

‘to imply that 'the se of maintenahce standards and annual work progratg

~is an undesirable element. It would, however, be a procedural change
for the counties and there would be associated costs.

Inspection of Accomplished Maintenance

The inspection of contract maintenance work presents unique problems and
varies considerably from inspection of construction work. The ILowa DOT
is familar with these problems through previous contract maintenance
efforts. While some problems encountered with private contractors, such
as lack of responsiveness and familiarity with the work might not occur
with county maintenance organizations, there is still the difficulty of
quantifiable work measurements for a number of maintenance activities.
Even the current maintenance work program utilized by the Iowa DOT uses

only manhours for reporting the work accomplished for several work
activities. . ‘ : '

The extent of field inspections for contract maintenance work in pro-
gress and accomplished, can be minimal or a major task depending upon
the contractor’s past performance, the activities underway and other
circumstances. In one state where counties contract to maintain the
state highway system, the state DOT representative indicated the state.
performed minimal inspection of the work performed by the county and
there was a high degree of "trust" between the State DOT and the coun-
ties. ' Nevertheless, contract administration in addition to inspection
would represent some additional cost to the overall process.

Contracting and Reimbursement

Contracting with the counties to maintain the state primary system would
require the development &f a standard contract that defined the types
and amounts of services to be provided, as well as the method of reim-
bursement. One state that uses counties ©o maintain the state system
provides reimbursement on the basis of Specified unit costs for labor, .
equipment and materials. Allowable overhead items are clearly defined
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and specified in the contract. The counties are guaranteed 90 percent
of the contract amount, plus there is provision for a 10 percent over-
run. Contract counties may request an advance partial payment for
_routineé maintenance to be performed in the amount of "12.5 percent of the
-current fiscal year budget. This advance is not recovered by the State,
but carried forward and adjusted for the next fiscal year--unless the
county inveoice is not received within 30 days of the ending of the
monthly reporting period. Ten full-time state auditors are assigned to

audit the counties' (62) financlal records to ensire compliance with the

state maintenance contract and the accuracy of the maintenance reim-:
bursement request. ‘

Contracting on the basis of a defined maintenance work progrdam provides
the parameters of the work to be performed and an equitable basis for -
reimbursement. ' o '

Levels of Service

With the necessary additional resources based on the established main—
tenance workload for the state primary miles, the counties would be able
to provide the same levels of maintenance service currently provided by
the Jowa DOT. However, highway and rcoad system priorities could cause
. problems in the performance of specific work activities, such as snow
removal. Although one agency would be performing the maintenance of all
highways and roads, there would still be two separate and distinct
systems-—the state system and the county system. Jurisdictional re-

sponsibility of the state primary system would remain with the state and

responsiveness and priorities would need to be carefully spelled out in .
the agreement. '

impact on State Highway Programs

The annual state highway maintenance program performed by the Iowa DOT
would be eliminated, or reduced severely, in those counties contracting
to maintain the state primary reads. The Iowa DOT would probably need
to retain the district-wide crews that perform specialized maintenance
work, such as major bridge repairs. While the total maintenance work-

load performed by the state would be reduced in proportion to the numbef'

of counties contracting to maintain the state primary system, it is
unlikely that all of the counties would or could accept this additional
maintenance responsibility. Therefore, the Lowa DOT would still be
required to retain field maintenance capability and adequate resources.

The quality and amount of maintenance work performed directly affects
the current and future state primary improvement and rehabilitation
program. Experience has demonstrated that inadequate maintenance
increases physical deterioration and accelerates the time schedule for
major rehabilitation. '

Contracting maintenance of the state primary miles to the counties will
not reduce total maintenance costs to the state-—unless the counties can

5-14

JR——



perform the same level of malntenance at lower unit costs. In fact,
overall maintenance costs, could increase due to additional maintenance
_inspection and contract adminlstration requirements by the state.

‘Consolidating maintenance operations, case by case, through mutual
investigation and agreement would present less risk than any sweeping
consolidation change. Those state primary system maintenance operations
with low mileage or very few personnel would be potential candidates for
consolidation either through 28E agreements with the county maintenance.
organization or within the current state organization itself. These
would need to be examined on a case by case basis for feasibility.

CITY MAINTENANCE OF URBAN PRIMARY EXTENSLONS

State primary urban extensions total 1,351 miles. The state and cities:
have joint responsibility for these extensions. State maintenance
responsibility is limited to the surface, curb to curb features (exclud-
ing parking signs and parking lanes), traffic signs, pavement markings,
bridges and snow removal from the traffic lanes. Other street main-
tenance, including the removal of windrowed snow, sidewalks and all

areas between the curb and the right of way line are the responsibility
of the city.

Currently, the Towa DOT has maintenance agreements with 34 cities for
maintenance of the state's responsibility on all, or a portion of the
primary extensions. Approximately 200 miles, or 15 percent, of the
primary extensions are maintained by the cities under maintenance
agreements. Of the cities providing maintenance of the primary exten-
“sions, 31 have populations of 5,000 or more. Although this is 31 of the
total 67 cities over 5,000 population, several cities only maintain a
portion of the primary extension mileage. Frequently, the primary
extension mileage maintained by the city consists only of segments in
the downtown business area where the city would be required to haul the
snow from the street in any event. ' B

Although three cities of less than 5,000 population perform contract
maintenance of state primary extensions, the majority of the cities of
this size do not have the organization or resources to provide addi-
tional maintenance serviées. It would not be feasible or economical for

these cities to attempt maintemance of the primary extensions. The
majority of the cities have only one or two state primary extensions
‘within the corporate limits. Since most of the primary extensions
continue. through the city, maintenance by the Ilowa DOT provides a
continuous primary route segment from the rural porticm, through the
eity and back to a rural section. This route continuity is beneficial
for some maintenance operations, such as snow removal, and can be
provided by the state maintenance personnel with minlmal additional
effort. Therefore, assessment of cities maintaining the extensions of

the state prlmary system has been limited to cities over 5,000 popu-
lation.
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Of the 1,351 miles of urban primary extenmsions, approximately 700 miles
are in-cities over 5,000 population. Currently, approximately 200 miles
are maintained by the cities In this group. Thus, potentially the _
remaining 500 miles could be maintained by the respective cities. 'The
impacts associated with this additional maintenance responsibility are
addressed in the- foilow1ng sections.

Resource Requirements

Currently city personnel and equipment resources are utilized exclu~
sively on current street maintenance functions., Additional resources
would be required for cities to corntract with the state to maintain the
primary municipal extensions. The cities currently have partial. main-~
tenance responsibility for these primary extensions and for individual.
~cities the additional maintenance work performed by the Iowa DOT would
be minor in relation to the current ‘city street mainteéenance workload.
This is based on the finding that all of the eight cities over 50,000
population currently contract with the state to maintain all or a
portion of the primary extensions within their jurisdiction. .Without a
clearly defined maintenance work program and corresponding resource
requirements, it is not possible to determine the overall 1mpact on
vurrent personnel and equipment resources.

Sipnce 36 of the cities have'opted not to provide, through contract,

maintenance on the primary extensions, there appear to-be factors other

than resource requirements thalt affected these decisions. 1In the sample

cities contacted, inadequate cost reimbursement was cited frequently as

the reason for not participating. Other cities indicated they currently
would not contract to maintain the primary extensions under any con-
ditinns- .

Maintenance Work Programs

The capability to define maintenance work programs for the primary
extensions in each city exists within the Iowa DOT. The maintenance
standards and feature inventory currently used to develop maintenance
work programs for the state primary mileage maintained by the Iowa DOT
could be modified and applied equally effectively for the primary
manicipal extensions in cities over 5,000 population. .This would

provide the state and the cities a clear definition and understanding of

the maintenance work to be performed on these facilities. -Additionally,

the cities would be able to assess the impact on existing resources and

make adjustments as required, or decline to contract for the primary
extension maintenance.

Maintenance Service Levels

Maintenance service levels use by the Iowa DOT for the primary exten—
sions, currently not maintained by the cities, could be used to define
the amount of work to be provided by the cities, as well as the cor~
responding maintenance service levels. By incorporating these items



into the malntenance agreement with the city, the state could ensure
“that an adequate maintenance service level would be provided.

Contracting and Reimbursement:

The assessments and findings for county contract maintenance are equally
applicable to city maintenance of the municipal primary extensions.
Contracting on the basis of maintenance standards and defined mainte-
nance work program provides a mutual agreement as to the work to be
performed and an equitable basis for reimbursement.

i Current agreéments for city maintenance of primary extension do not

5 define service levels or the amount of routine maintenance to be pro-
vided. Reimbursement to the cities for this work is $695 per lane mile
for fiscal year 1986.1/, Surface/roadway maintenance costs for all city
streets reported by cities over 5,000 population in 1983 were approxi-
mately $4,300 per street mile and $1,430 per lane mile. Undoubtedly,
some of these costs were for maintenance of parking lanes and other
features not a part of the state's maintenance responsibility on primary
extensions. However, the reported costs are for all streets and typically
maintenance costs for major arterial streets, such as the primary
extensions, are higher than the average for all streets which include
local accesz residential streets.

! : Without improved maintenance cost reporting, it is not possible to
. accurately determine the actual maintenance costs required for the
primary extensions.

State Primary Program

Additional use of city contract street maintenance of the primary
extensions will not reduce the overall maintenance costs to the state,
as long as the same level of service is provided by the cities as is
currvently provided by the Iowa DOT. And, in fact, the total maintenance
costs to the state would increase if all city street maintenance agree-
ments were based on defined workloads and actual maintenance costs

reimbursed to the cities performing maintenance of the prlmary exten—
sions.

COUNTY MAINTENANCE OF CITY STREETS

The maintenance of streets in some small lowa cities is performed by the
counties under 28E agreements as authorized by the Code of Iowa.
Whether or not the cities contract with the counties for street main-
‘tenance services is a decision made by the individual municipal gov-
erning bodies. Frequently, this decision changes when the composition
of the council or board changes.

‘0f the ten sample cities less than 5,000 population contacted, all
provide city street maintenance with city personnel, including three

1/ Towa DOT Commission Order No. H-85~588, May 7, 1985.
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cities less than 1,000 population. Discussions with these city repre~
sentatives supported the questionnaire responses that better responsive-
ness was the key factor in providing these services with city personnel.
Typically, the cities and counties have a good rapport and provide
mutual assistance in serving the negeds of the residents.

Reimbursement for street maintenance services provided by the counties
is based on actual ¢osts to the county at agreed to unit prices for
labor, equipment and materials, plus any third party contract .costs. On
this basis, it does not cost the county to provide these services.
There is no subsidy to the city. The counties' role 4is that of a
‘prlvate contractor.

Unless cities of less than 1,000 population have unique circumstances

and other regulrements that support the retention of equipment for
street maintenance work and sufficient personnel for other reasons,
cities of this size should consider contracting these services with the
county. However, there must be mutual agreement between the two juris-—
dictions as to the amount of maintenance to be performed and method of
reimbursement. Centinuity of city and county maintenance poliey supports
contractual maintenance of this type and can result im better levels of
maintenance service to ‘the residents.

PRIVATE CONTRACT MAINTENANCE

Private contract maintenance offers publiec agencies the opportunity to
provide specialized or additiomal maintenance work without large invest-
ments for equipment and additional staffing. The experience and find-
ings of the Iowa DOT typifies the findings of other agencies on the use
of private eontractors to perform all road and street maintenance in the
Jurisdiction.

Specific maintenance work, such as pavement patching, crack sealing,
slurry seals, seal coats, resurfacing/leveling and bridge painting, has
proven very-cost effective and successful with private contractors, both
by the Iowa POT and the local jurisdictions. However, the contracting
of all routine maintenance work for extended periods and work that
involved responses to emergencies such as pavement blowups, accidents,
traffic control failures and snow storms has not proven successful or
cost-effective under current contracting procedures. Other cited

contracting problems include inadequate equipment and lack of experienced/

qualified personnel to perform some of the maintenance work.

Two of the sample lowa counties also had experience with contracting the
maintenance of all the gravel/earth roads in the county. One county
terminated the contract after six months due to lack of responsiveness
and poor workmanship. The other county's experience was favorable for
2-3 years. Then the contractor began to increase the prices for pro-
viding the maintenance service to the point where this county also
terminated the contract.



Advantages

_'Some of the advantages assoclated with private contract maintenance by

the Iowa DOT, cities, counties and other states are presented in this
section. ‘ ' : ' ‘

‘Reduced cabital investment for equipment and physical plants.

2. Lower unit maintenance cbsts for some mainténance‘functions.
R Elimination of the need to hire additional personnel and to acquire
the equipment necessary to accommodate peak maintenance workloads.
4. Reduced personnel and related overhead costs.
5. Reduction in need for equipment repair facilities and personnel.
Disadvantages

Some of the disadvantages identified with contract maintenance may be
contractor specific, but overall are representative of private con-
tracting for maintenance.

|

10.

Lack of responsiveness to emergencies and timely scheduling of
maintenance work.

Tendancy to treat contract maintenance as fill-in work when re-

_sources are not required for other'work.

Lack of speclalized equipment and personnel ewperieanced in perform—
ing maintenance.

Contractors tend to avoid bidding on specific types of maintenance
work, resulting in no bids or lack of competitive bidding.

Improper and unsafe traffic control at work sites.

Difficulty in defining measurable maintenance work units for con-
tract awards and reimbursement.

Malntenance 1nspectlon and quality control requirements by publlc
JufiSdlCthDSe ‘

Impact on current personnel levels and under utilization of existing
equipnment and physical facllities.

Jurisdictional fesponsibility and resulting tort liability remains
with the governmental agency.

Increased agency.efforts to administer and audit private maintenarce
contracts.



Management Responsibilities

Private contracting of maintenance relieves the governmental agency of
some of the management responsibility asseciated with the actual perfor-
mance of the work and mobilization of the necessary rescurces. However,
as noted previously, the ageney retains responsibility and subsequent
liability, as well as the majority of the management responsibility for
planning, budgeting, organizing, scheduling and controlling the main-
tenance work.

Figure 5-1 shows the respective management responsibilities for malnte“
nance by contract and maintenance by governmental agency forces,
Agencies contemplating the use of private contractor maintenance ‘must
thoroughly consider the potential long-term impacts as well asg any

short—term benefits. This is particularly critical when considering the .

contracting of the total maintenmance work program. While initial
contract costs may be favorable, the potential éxists for major cost
increases in the future, particularly after the governmental agency no
-longer has the resource capability to perform the work. ' Another major
consideration involves the service level and quality of work and the
resulting affect on the overall condition of the road system. Inade-.
quate maintenance increases road user costs as well as the costs for
resurfacing, rehabilitation and other improvement programs.
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FIGURE 5-1

COMPARISON OF MANAGEMENT RESPONSIBILITY
FOR
MATNTENANCE BY CONTRACT AND GOVERNMENT AGENCIES

Maintenance Maintenance by
Management Item by Contract Government Forces
Planning Programming and Government Government
Budgeting
Organizing
e Contract Documents Government Not Applicable
& Equipment ‘ Contractor Government
® Material Contractor Government
& Work Force Contractor Government
@ Payment Contractor Government
3. Scheduling/Directihg .
~ ® Maintenance Needs Government / Government
Contractor '
o Crew Mobilization Contractor Government
® Scheduling Government/ Government
Contractor
& Work Assignment Contractor Government
@ Supervision Contractor Government
4, Controlling .
e Payment Government Government
@ Quality Control Government Government
# Work Accomplishment Contractor Government
@ Verificatrion of Covernment Government
Accomplishment : : .
@ Productivity Contractor Government
e Updating Planning Values Government Government
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LETTER TO COUNTIES

@M’Hﬁﬁ

Englingering Managamaent Services Qur Rel:
A Division of De Leuw, Cather & Company

Suite 300

Six Montgomery Village Avenue
Gaithersburg, Maryland 20879
{301)921-8008

June 15, 1984

Dear

The Iowa Highway Research Board recently approved the award of an .
engineering study which is being conducted by De Leuw, Cather & Company,
Engineering Management Services, for an evaluation of public road
administation and maintenance alternatives. This study is & result of
specific recommendations made by the Governor's Blue Ribbon Transportation
Task Force in 1982. The objective is to provide additional information
for all jurisdictions 1in lowa ¢n the impacts assoclated with possible
changes in construction and maintenance operations and jurisdictional
responsibilities. Any one of several issues could have a severe impact

on the {ipancing and administration of public roads and streets in Towa,

as well as the level of maintenance service that is provided by each
jurisdictlon.

A study of this scope requires complete and accurate information on the
current status of public road administration, construction and maintenance
operations from all jurisdictions in Iowa. The results of this study

must be based on factual data from the various Iowa jurisdictions. 1In
this regard, the enclosed questionnaire has been prepared to collect the
necessary information in a uniform format from each county. A Project
Advisory Panel of county, city and state representatives was appointed

to define the scope of work to review the project progress during the
study. Enclosed is a list of the panel members. : ' ‘

The Iowa County Engineers Association and State Association of Counties
are aware of thlis atudy and have endorsed the need for an independent .

assessment to determine the impacts associated with the recommendations
of the 1982 Transportation Task Force Report.

Your assistance in providing the requested information, or haﬁing the
information provided by the appropriate individual(s), will ensure that

your county is adequately represented in the data bases to be utilized
in the study analyses and evaluations. The results of these analyses
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June 15, 1984
Page 2

will provide the jurisdictions a supportable base for possiblé legislati?e
actions that may be warranted in the areas of publiec road administration
and maintenance.

Please return all questionnaires by July 16, 1984, Only by your completing

and returning the enclosed questionnaire will we be able to adequately
represent your county in this study. Please contact me (515/292-0548)

if you have any questions about the information requested or would like
additional information on the study.

Sincerely,

(%gl+«d,L;CMix \££i1/7ﬁ%@4L/
oseph Banks, P.E. .

“Principal Investigator

JFB:sbf
enclosure
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© COUNTY DATA COLLECTION WORKSHEET

I0WA PUBLIC ROAD ADMINISTBATION AND MAINTENANCE ALTERNATIVES

The attached data collection worksheet consists of three separate_partsa

Part £ == Primarily yea/no questions with the answers to be recorded
on the form.

Part B =- Operational questions that may reguire supplemental infor-
mation.

Pérﬁ C me Maintenance and resource questions that require supplemental

‘ " information. :

Please provide answers to éll guestions and provide suppleﬁental information

‘ as requested. Any additional information that you feel would be useful
- to this study would also be appreciated.

If you have questions on specifie items, please contact Joe Banks, Ames,
: Iowa (phone 515/292-0548).

fALL FORMS ARE TO BE RETURNED BY JULY 16, 1984,

. Return to:

Jaoseph F. Banks

De Leuw, Cather & Company
Suite 300

Six Montgomery Village Avenue
‘Gaithersburg, MD 20879
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A.

IOWA PUBLiC ROAD ADHINISTRATION AND MAINTENANCE ALTERNATIVES
DATA COLLECION WORKSHEET

COUNTY.

COUNTY QUESTIONNAIRE
"Part A

The following group of questions require answers on. thié form:
1. Do you have highway design standards/guldes for different .

functional classes of roads? . 1/
Yes No  Specify: ‘ -

2. For "yes"™ answers, use Exhibit 1 and compare your design
standards/guides for the non-farm-to-market roads as follows:

(a) For each trafflc volume group, check if the de31gn guldes
used are the same as the State DOT;

(b) If not the same as the State DOT, enter the basis used
and check the appropriate traffic volume group(s);

{e¢) For each traffic volume group, check whether construction

by the design guides you use is more or less costly than
the State DOT criteria.

NOTE: If different answers apply to federal/state (S) and
locally (L} funded projects, please indicate with

an "L" and "S" the response for each.
Complete Exhibit 1 for the following categories as indicated:

Geomebric Guides

Pavement Surface

Shoulder Surface or Curb and Drain
New Bridges .
Reconstructed Bridges

If general AASHTO standards are utilized, answer "AASHTO". Otherwiae;
“specify other generally recognized basis or provide examples.



EXHIBIT 1
COMPARISON OF DESIGN GUIDES

FOR |
NON-FARM-TO-MARKET ROADS

Traffic Volume Groups

1,000 & ' :
More VPD 400-1000 VPD  100-400 VPD  0-100 VPD

GEOMETRIC GUIDES

(a) Same as state DOT

() v — -
(¢) more/less costly than  ___ more __more —__ more _ more
~ state _less __ 1less . less ___ less
PAVEMENT SURFACE GUIDES
(a) same as state DOT 1/ o o L o
() - S —_—
(c) more/less costly than  ___ more _ _more ____ more . more
state . less __ less __ less — less
SHOULDER SURFACE OR
. CURB AND DRAIN -
(a) same as state DOT .1/ L o L o
(p) < — —_— —
{c¢) more/less costly than ___more _ _more ____ more ____ more
state ___less ___less __ less . _ less
'NEW BRIDGES
(a) same as state DOT — L ‘ — L
(b) more/less costly than ___more ___more ____more ___more
state __less __ less _less . less
RECONSTRUCTED BRIDGES
(a) same as state DOT L . L o
(b) more/less costly than ____ more ___more . more __._more
state ' _ less less _ less c __less

N AL R D T S S it P RN s

1/ If general AASHTO standards are utilized, answer "AASHTO". Otherwise
specify other generally recognized basis or provide examples.



Questionnaire (A)
Page 3

3.

Are State or Federal design standards too high from the standpoint
of the amount of funds available to the county for construction of
needed facilities? State: ) iles - No

Federal: Yes No

Aré you satisfied with the current percentage apportionments of road

user tax funds between the state and other levels of government
presuming jurlsdictional responsibilities do not change?
Yes . No

If~yduﬁ answer is no, piease ihdicate desirable percentage changes

on a separate page, giving reasons why these changes would provide a
more equitable or beneficial apportionment.

Indicate the priority importance that should be given to the following
factors in allocating the local share of road user tax funds among
local units of government. Use 10 as the most important factor and
zero as no importance and assign priorities from 10-0 without
attempting to assign relative weights.

Allocations Between/Among:

COUNTIES & CITIES . COUNTIES

Highway Heeda Incxuding Highway Needs Including‘
Local Facilities ' Local Roads

Highway Needa Excluding . Highway Needs Excluding'
Local Facilities | Local Roads -

‘Vehicle Miles (Volume x Miles) Population
(A11 Facilities)
‘ Area

Vehicle Miles (Volume x Miles)
(A1l Roads)

Miles Including Local Roads'
Miles Excluding Local Roads
Vehicle Registrations

Unit Construction Costs

AnB



Questionnaire (A)
Page 4

6. Do you have a hlghway program which minimally results in the establlsnment
of a prlority listing of road locations for improvements?
Yes No

7. a. Db you employ maintenance "service level criteria®™ for the
different classes of roads under your Jjurisdiction to develop
your annual maintenance budget? ____ Yes ___ No

b. If yes, check the following activity categories for which
criteria have been established:

o

e

&

Snow Removal

Patching

Sealing

Maintenance Overlay

Gravel Replacement

Shoulder Repair

Curb and Drain Repair
Traffic Signing and Strxping
Signal Maintenance

Other

NERERRER
NERREREEN

8. Do you make projections of specific maintenance needs employing
~objective criteria such as: -

15
4

es of Years

Eatablished Surface Resealing Rates

- Crack Inspection/Measurement

Gravel Depletion Inspection
‘%MRw@mmorMHWMmM%mmmms
‘Other

]

NERRN

9. Do you use "outside" (non-owned or managed) shops and mechanics for
equipment repalr/service? o
- No . Often Seldom:

Ma jor Repairs
Minor Repalrs
Routine Service

— m— see———
av—— vmee— ee—
———— s e

10. Do you have a preventive maintenance program for your road equ1pment?
Yes . No



Questionnaire (4)
Page 5

T1. a. Do you have an analytzcal procedure for determining equipment
sales/replacement/procurement? ___ Yes Mo

b, If yes, does it include the following:

{1} productivity in terms of work requirement? o L
(2) repair costs as compared to average per piece? - .
(3) downtime for repairs?: ‘

(¥) operating costs as compared with alternatives? ::: T
(5) 1its preventive maintenance record? o L
(6) standby versus productive work time? —_— .
{7) —possibilities of rental? - T
{8) shared use? s o
Do you use state DOT criteria? ___; guidelines? ___ ; procedures? __

12« 2. Do you require or permit (delete one) developers of large
parcels of property to build streets within the new development?
Yes - No

b. If yes, answer the following:

]
[0
-

(1) Includes all streets

(2) Includes only property access streets

(3)  Must meet established construction/design

, standards

{4) Are the completed streets purchased and
charged to the property owners through
special assessments or front-foot benefits,

s

| 1]

[

13. a.  How many liability elaims, relating to road maintenance or
operations, were filed against your county in 1981 :
1982 ;1983 .

b What was the total number and dollar value of settlements made
in: : Co

1981 - No. _ $
1982 No. . $
1983 No. $

14, With and without changes in the current allocations of the RUTF
betwaen the state and local units of government, do you think the

current mileage of the system administered and maintained by the
state DOT should be:

' With Change  Without Change

Check one: Increased
Decreased J—
No Significant Change

If you wish, you may explain your answer on a separate sheet.
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Questionnaire (A)
Page 6

15 Should the State's weight enforcement operations be expanded to
provide meaningful welght enforcement on local roads and str'eei,s."‘I
Yes __ No

dmn v

16. Do you favor the continuation of the special provisions for farm and
'?agriéultural vehicles?

Yes . No

No weight limit on unlicensed
agricultural vehicle

Reduced registration fees

17. In your viewpoint which of the following areas could be changed from
- the existing situation in order to provide improvements in construction
and maintenance operations? Check the appropriate areas below:
CHANGES NEEDED

Bet ter Consolidation LaT

Inter-Gov't, of Uniform Trng.
Coordination  Work v Design Materials No
Activities & Cooperation Forgea ~ - Guides & Programs Change

Ao, System Planning

B. Design & Construction
© (1} Res.,Commercial,
) Farm Access Hoads
{2) Collector:
0-400 ADT
400-1000 ADT
over 1000 ADT

C. Maintenance & Equip. Use
" (1} Res., Commercial,
Farm Access Roads
{2) Collector: .
0-400 ADT
500-1000 ADT
over 1000 ADT

D. Contract Administration

E. Equipment Purchase

It is posaible to accomplish this in d¢ifferent ways not necessarily
involving any changes in-basic jurisdictional responsibllities.

Prepared By: (Name)

(Titie)

Phone No.:

Daﬁe:




COUNTY

COUNTY QUESTIONNAIRE
Part B

- The following group of questions may require, in some cases, and do

require, in others, aupplemental information. Use separate sheet to
provide additional information as necessary. Please note number of

question being answered. '

a. Do you contract any routine maintenance activities?

Yes ____ No
b. Do you conﬁract any major maintenance activities?
o Yes. _ No
. Do you contfact paved resurfaciﬁg? e Yes _ Ho
d. Do you contract granular resurfaciné? . Yes __ No

For each ves answer; identiﬂy the activities and the amount (percentage)
of expenditure for each that is performed by contract for the most

recent year,

Percent
Activity Total Expenditure Contracted

$

a. Do you rent or borrow equipment?
Yes No

b, Do you lend or lease equipment?
'  Yes No

If yes, please provide typical details.

Outside of FAS or Farm-to-Market projects, are your procedures and
requirements for construction contract advertisement, bidding,
bonding, letting, etc., essentially the same as those of the state
DOT? _ Yes _ No. If no, please describe any fundamental
differences.

A-10



Questionnaire {B)
Page 2 '

21, a. Do you require‘the pre-qualification of construction contractors?
Yes _ ¥o = .

b If ves, ére your procedures and requirements basically the same
as those employed by the state DOT? Yes ___ MNo.

¢ If no,_pléase indicate the requireﬁents, if any, that are used?

22. To what extent (if any) do you rely on the state DOT for letting

county construction contracts? Show percentage applicability in
. spaces provided: ‘ T

(1) Letting {advertising, obtéining bids, recommending award) |
Farm-to-Market funded projects

(2) Letting Other Locally Funded Projects

Ppepared.By:' {Name)

(Title)

Phone No.:

Date:




23.

2h,

[ERRETY

COUNTY

COUNTY QUESTIONNAIRE
Part C

Supplemental information, on separate pages, is required for all of
the following group of questions. Note number of question being
answered. ' :

Please provide a listing of your major equipment showing type,

numbers of pieces, size or capacity designation, age, current
serviceability, and typical {(estimated or recorded) hours of actual
use per month in winter and summer. Alsc show projected acquisitions/
disposals during calendar 1984 and 1985.

Agsume you are going to let a construction contract in thé'followiﬁg
circumstances using your typiecal adminlistrative §9d staffing arrange-
ments, please provide details indicated below: -~

Description of Work: Construction on completely new grade, including
new pavement, or reconstruction of equivalent scope. '

Road Service Category: The rural road will possess features typical
of the design standards you employ in the enviromment of your
county. When opened to traffic, it is expected to carry over 400 VPD.

Grading Paving"

1.  Typical Project Mileage - miles

2. Typical Project Duration months
3. Administrator or Project Manager man-days
K, Asst. Engineer or Chief Inspector " man-days
5. Survey Party Chief or Instrument Man man-days
6. Other Survey Crew man-days
T Grading and Drainage Inspection _ man-~daya
8. Paving or Street Inspection man~days
9. Plant Inspection ‘ man-days
10. Clerical 3Staff man-days
11. man-days

g o e i o sy

Best judgments are requested in providing these answers. The
objective 1s to determine typical differences of magnitude in the

“way the same projects may be administered at different jurisdictional

levelsh

A-12




Questionnaire (C)
Page 2

25, Un a road map of your county, please show the following:

a. If the answer to Question 7 (Part A) was yes, show your main
road system distinctions for maintenance {color routes and
provide code);

b. location of main maintenance office;
Q. location of major.eguipment yard and repair shop facilitiés;

d. other garages/locations where personnel report and/or equipment
is stored.

L NOTE: 3 Identify the main maintenance office and garage location
‘with a unique code number. Unless locations are already numbered

(coded) start with *1' for the main maintenance location and continue
lin sequence until allllocations are numbered.

26, Identify the personnel and equipment normally assigned to each
location identified in Question 25 according to the breakdown shown

~in Exhibit 2. As appropriate, show separate for year-round, winter
and Summer, o o

27a_Please indicate services that are provided for citles or the state
: pertaining to facilities and activities that are not legally the
county's responsibility including reimbursement arrangements == show
how costs and reimbursement relate.

28°31ndicaté arrangements with cities for maintenance or traffic operations
on county interest facilities where reimbursement is paid to. the
eities, along with the basls of reimbursement.

Prepared By: (Name)

(Title)

Phone No.:

Date:
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LETTER TO CITIES 5,000 PCPULATION AND GREATER

eLEUW
 CATHER

Engineering Management Services

Qur Ref.
A Division of De Leuw, Cather & Company

Suite 300

Six Montgomery Village Avenue
Gaithersburg, Maryland 20879
(301} 921-8008

b . June 15, 1984

Dear

The Towa Highway Research Board recently approved the award of an

engineering study which is being conducted by De Leuw, Cather & Company,
Engineering Management Services, for an evaluation of public road
administration and maintenance alternatives. This study is a result of
specific recommendations made by the Governor's Blue Ribbon Transporta- .
tion Task Force in 1982. The objective is to provide additional informaw -
tion for all jurisdictions in Iowa on the impacts assoclated with

- possible changes in construction and maintenance operations and jurisdic-
tional responsibilities. Any one of several issues could have a severe

J impact on the financing and administration of public roads and streets

| in Iowa, as well as the level of maintenance service that 1s provided by

i each jurisdiction.

A study of this scope requires complete and accurate information on the
current status of public road administration, construction and mainte-
nance operations from all jurisdictions in Iowa. The results of this

- study must be based on factual data from the various Iowa jurisdictions.
In this regard, the enclosed questionnaire has been prepared to collect
fthe necessary information .in a uniform format from each city. A Project .
Advisory Panel of city, county and state representatives was appointed
to define the scope of work to review the project progrsss during the
study. Enclosed is-a 1list of the panel members. ‘

The League of Iowa Municipalities and Iowa Chapter, American Public

Works Association are aware of this study and have endorsed the need for
an independent assessment to determine the impacts associated with the
recomnendations of the 1982 Transportation Task Force Report.

PROVIDING DE LEUW CATHERTH A-15
ENGINEEAING SERVICES



June 15, 1984
Page Two ‘

Tour assistance in providing the requesated information, or having the
information provided by the appropriate individual(s), will ensure that
your c¢ity is adequately represented in the data bases to be utilized in
the study analyses and evaluations. The results of these analyses will
provide the jurisdictions a supportable base for possible legislative.
actions that may be warranted in the areas of public road administration
and maintenance.

Please return all questionnaires by July 16, 1984, Only by your com-
pleting and returning the encleosed guestionnaire will we be able to

adequately represent your city in this study. Please contact me at
(515/292-0548) if you have any questions about the information requested
or would like additional information on the study.

Sincerely,

a

2&—4& /\JL i
Qﬁseph F. Banks, P, .
Principal Investigator

™ -
PAOVIDING O LEUW, CATHER A-1€
ENGINEERING SERVICES .



CITY DATA COLLECTION WORKSHEET

IOHA PUBLIC ROAD ADMINISTRATION AND MAINTENANCE ALTERNATIVES

The attached data collectlon worksheet consists of three separate partsu"

Part A == Primarily yves/nc questions with the answers to be recorded
.ont the form.

Part B ~~- Operational questions that may requife supplemental infor-
mation.

Part C -- Maintenance and resource questions that require supplemental

' information.

Please provide anawers to all questions and provide supplemental information
as requested. Any additional information that you feel would be useful
to this study would also be appreciated. :

CIf you have questions on specific items, please contact Joe Banks, Ames
Iowa. (phone 515/292-0548), :

ALL FORMS ARE TO BE RETURNED BY JULY 16, 1984,

Return to:

Joseph F. Banks

De Leuw, Cather & Company
Suite 300

Six Montgomery Village Averue
Gaithersburg, MD 20879

A-17



TOWA PUBLIC ROAD ADMINISTRATION AND MAINTENANCE ALTERNATIVES
DATA COLLECTION WORKSHEET
(5,000 and Greater Population)

CITY

" CITY QUESTIONNAIRE
Part A

A. The following group of questions require answers on this form:
1. Do you have highway design standards/guides for-different-

functional claases of streets? 1/
_ Yes No  Specify: -

2. For "yes" answers, use Exhibit 1 and compare your design
standards/guides for the non-FAUS streets as follows:

(a) For each traffic volume group, check if the,design guides
used are the same as the State DOT;

(b) If not the same as the State DOT, enter the‘basis used
‘and check the appropriate traffic volume group(s);

(¢} For each traffic volume group, check whether construction
by the design guildes you use i1s more or less costly than

the State DOT criteria.

NOTE : If different answers apply to federal/state (8) and
locally (L) funded projects, please indicate with

an "L% and "S* the response for each.
Complete Exhibit 1 for the following categories as indicated:

Geometric Guides

Pavement Surface

Shoulder Surface or Curb and Drain
New Bridges

Reconstructed Bridges

1/ If general AASHTO standards are utilized, answer "AASHTO". Otherwise,
specify other generally recognized basis or provide examples.



COMPARISON OF DESIGN GUIDES

GEOMETRIC GUIDES

{a) Same as state DOT
(v) 1/

(¢) more/less costly than
state L .

. PAVEMENT SURFACE GUIDES

(a) same as state DOT

(b) ' 1/

(¢) more/less costly than
state

SHOULDER SURFACE OR.
CURB AND DRAIN

(a) same as state DOT

(b) | g

(¢) more/less costly than
state

NEW BRIDGES

(a) same as state DOT
(b) more/less costly than
state

RECONSTRUCTED BRIDGES

(a) same as state DOT
{b) more/less costly than
state

R T M ol T o T N e TR 0 D

1/ If general AASHTO standards are utilized, answer "AASHTO".

EXHIBIT 1

FOR

NON-FAUS STREETS

Traffié Volﬁma-Grougs -

5,000 &

More YPD 1,000-5,000 VPD 100~-1,000 VPD 0=-10G VPD
more more more more
less less - less less
more more more more
less less less : less
more more more : more
less less less - less

more more more more
less less less . less
more more : more more
less less less - lgss
Otherwise

specify other generally recognized basis or provide examplés.



Questionnaire (4)
Page 2

3. Are State or Federal design standards too high from the standpoint
of the amount of funds available to the city for construction of
needed facilities? State: Yes No

Federal: Yes No

4, Are yoﬁ sétisfied with the current percentage apportionments of road
user tax funds between the state and other levels of government
presuming jurxsdlctlonal respon31bilities do not change?

Yes “No ___

If your answer is no, please indicate desirable percentage changes
on a separate page, giving reasons why these changes would provide a

more equitable or beneficial apportionment.

5. 1Indicate the priority importance that should be given to the following
factors in allocating the local share of road user tax funds among .
local units of government, Use 10 as the most important facbor and
zero as no importance and assign priorities from 10«0 without
attempting to assign relative weights.

Allocations Between/Among:

CO.UNTIES & CITIES CITIES

Highway Needs Including Highway Needs Inéluding
Local Facilities Local Streets

Highway Needs'Excluding Highway Needs Excluding
Local Facilities Local Streets

Vehicle Miles (Volume x Miles) : Population
(All Facilities)
Area

Traffic Volume (All Streets)

Miles Including Local Strests

Vehicle Registrations

Unit Construction Costs

A~-20

Miles Excluding Local Streets



Questionnaire (A)
Page 3

6. ﬁo you have a highway program which minimally results in the establishment
of a priority listing of street locations for improvements?
Yes ___ No

7. a. Do you employ maintenance “service level criteria® for the
different classes of streets under your jurisdiction to develop
your annual maintenance budget? __ Yes _. No

b. If yes, check the following activity categories for which
criteria have been established: :

e

ies

[#:]
&

Snow Removal

Patching

Sealing

Maintenance Overlay

Gravel Replacement

Shoulder Repair

Curb and Drain Repair
Traffic Signing and Striping
Signal Maintenance

Other

RENEERR

]
HHHHH

8. Do you make projectlons of speclflc malntenance needs employlng .
obgectlve eriteria such as:

Number

Established Surface Hesealing Rates

Crack Inspection/Measurement

Gravel Depletion Inspection

Road Roughness or Deflectlon Measurements
Other

]
e—————
——
e

NERRN
REREN

9. Do you use “outside“ {non-owned or'managed) shops and mechanics for
equipment repair/service? : _
‘ - No Often Seldom

Ma jor Repairs
Minor Repairs
Routine Service

——— e——
— ——
—— se—

10. Do you have a preventive maintenance program for your street equipment?
Yes No



Questionnaire (A)
Page U |

11.

- (8) shared use?

13.

14,

- (3) Must meet established constructlon/de31gn

2. Do’ you have an analytical procedure for determinlng equipment
sales/replacement/procurement? __Yes ___ ¥o

b.. If yes, does it include the following:

<
@
w

(1) productivity in terms of work requirement?

(2) repair costs as compared to average per piece?
(3) downtime for repairs?

(4) operating costs as compared with alternatives?
(5) its preventive maintenance record?

(6) standby versus productive work time?

(7) possibilities of rental?

EERRRERE

SERRERRE

_Do you use state DOT criteria? ___; guidelines? ; procedures?

a, BPo you require or permit (delete one) developers of large
' parcels of property to build streets within the new development?

Yes ___ No

b. If ves, answer the following:

-
®
{a

(1) Includes all streets
(2) Includes only property access streets

1]

‘ standards
(4) Are the completed streets purchased and

charged to the property owners through
speclal assessments or front-fool benefits.

||

a. How many liability c¢laims, relating to street maintenance or
operations, were filed against your county in 1981 4
1982 ;1983 .

b. What was the total number and dollar value of settlements made

in:

1981 No. $
1082 No. $
1983 No. $

‘With and without changes in the current allocations of the RUTF

between the state and local units of govermnment, do you think the
current mileage of the system administered and maintained by the
state DOT should be: '
With Change Without Change

Check one: Increased
' Decreased
No Significant Change

If you wish, you may explain your answer on a separate sheet.

A-22



Questionnaire (A}
Page 5

15: Should the State's weight enforcement operations be expanded to

provide meaningful weight enforcement on local roads and streets?
Yes No

16. Do you favor the continuation of the special provisions for farm and
dgricultural vehicles?

Yos No

No weight limit on unlicensed
agricultural vehicle

Reduced registration fees

17. .In your viewpoint which of the following areas could be changed from

. the existing situation in order to provide improvements in construction
and maintenance operations? Check the appropriate areas below:

CHANGES NEEDED

Bet ter Consolidation ’ DOT

Inter-Gov't. of : Unifora  Trng.

Coardination dork 1/ Des ign Materials No
Activitiesa & Cooperation Forpes - Guldes & Programs Change

K. System Planning

- B. Design & Construction
(1) Res.,Commercial,
Farm Acceas Roads
(2) Collector:
0-100 ADT
100-1000 ADT
1000-5000 ADT

C. ‘Maintenance & Equip. Use
(¥) Res., Commercial,
Farm Access Roads
(2) Collector:
© 0~100 ADT
100~ 5000 ADT
1000-5000 ADT

b. Contract Administraticn

E. Equipment Purchase

It i3 possible to accomplish this in different ways not nécéssarily
involving any changes in baslc Jjurisdictional reaponsibilities,

Prepared By: (Name)

(Title)-

Phone No.:

Date:




B.

i8.

CITY

CITY QUESTIONNAIRE
Part B

The following group of questions may require, in some casés, and do
require, in others, supplemental information. Use separate sheet to

provide additional informatlion as necessary. Please note number of
question belng answered. :

a. Do you contract any routine maintenance activities? N
Yes ___ No '

b. Do you contract any major maintenance activities?
YTes No

C. Do you contract paved resurfacing? Yes No

————

E—

d. Do you contract granular resurfacing? Yesn N ¥No

For each yes answer, identify the activities and the amount (percentage)

of expenditure for each that is performed by contract for the most
recent year.

Percent
Activity Total Expenditure Contracted

$

19.

20,

a. Do you rent or borrow equipment?
Yes No

b. Do you lend or lease equipment?
Yes No

If yes, please provide typical details.
Outside of FAUS, are your procedures and requirements for construction
contract advertisement, bidding, bonding, letting, etc., essentially

the same zs those of the state DOI? Yes No. If no,
please describe any fundamental differences. :

A-24



; Questionnaire (B)
‘ i Page 2

21. a. Do you require the pre-qualification of construction contractors?
Yes No . '

b. If yes, are your procedures and requirements basically'the same
as those employed by the state DOT? ___ Yes No.

C. If no, pleasé indlicate the requirements, if any, that are Qsed?

22. To what extent (if any) do you rely on the state DOT for letting
city street construction contracts? Show percentage applicability
in spaces provided:

(1) Letting (advertising, obtaining bids, recommending award)
FAUS Funded Projects

(2) Letting Other State Funded Projects

(3) Letting Other Locally Funded Projects

Prepared By: (Name)

(Title)

Phone No.:

Date:

A-23



C.

23.

24,

CITY

CITY QUESTIONNAIRE
Part C

Supplemental information, on separate pages, is required for all of
the following group of questions. Note number of question being
answered.

Please provide a listing of your major equipment showing type,
numbers of pieces, size or capacity designation, age, current
serviceability, and typical (estimated or recorded) hours of actual =
use per month in winter and summer. Also show projected acquisitions/

disposals during fiscal years 1984 and 1985.

Asgume you ére going to let a construction contract in the following
circumstances using your typiecal administrative.?yd staffing arrange-
ments, please provide details indicated below: =

Description of Work: Major construction ineluding paving, curb and

gutter and surface drainage provisions.

Street Service Category: The street is in a developing commerical

area with a mixture of old residences and shops and will possess

features typical of the design standards you employ in your city for
a 2-lane facility with parking provided on both sides.

Grading Paving

1.  Typical Project Mileage thousand ft.
2. Typical Project Duration ' , months
3. Administrator or Project Manager ‘ - man-days
by, Asst. Engineer or Chief Inspector o ‘ man-days
5. Survey Party Chief or Instrument Man man-days
6. Other Survey Crew ' man-days
T Grading and Drainage Inspection ' L man~days
8. Paving or Street Inspection man-days
9. Plant Inspection man-days
10, Clerieal Staff ' man-days
11, ' ' man~days

—— - - = o o

Best judgments are requested in providing these answers. The
objective ia to determine typical differences of magnitude in the
way the same projects may be administered at different Jjurisdictional
levels.

A-26



Questionnaire (C)
Page 2

25.

260

7.

28.

PFEpared By: (Name)

k3
On a atreet map of your city, please show the following:

a. If the answer to Question 7 (Part &) was ges, show your main
street system distinctions for maintenance (color routes and
provide code);

b. location of main maintenance office;

C. location of major equipment yard and repair shop facilities;

d. other garages/locations where personnel report and/or equipment
is stored.

NOTE: Identify the main maintenance office and garage location
with a unique code number. Unless locations are already numbered
(coded) start with '1' for the main maintenance location and continue
in sequence until all locations are numbered. ‘

Identify the personnel and equipment normally asaigned to each
location identified in Question 25 according to the breakdown shown
in Exhibit 2. As appropriate, show separate for year-round, winter
and summer. : '

Please indicate services that are provided for the county or the
state pertaining to facilities and activities that are not legally
your responsibility including reimbursement arrangements -— show how
costs and reimbursement relate.

Indicate arrangements with the county or the state for maintenance
or traffic operations on city interesat facilities where reimbursement

is paid to the county or state, along with the basis of reimbursement.

(Title)

Phone No.:

Date:
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LEVTER TO CUTTIES LESS THAN 5,000 ‘PQ?ULATION

Enginaering Management Services Our Ret.
A Division of De Leuw, Cather & Company

Suite 300

Six Montgomary Village Avenue
Gaithersburg, Maryland 20879
{301} 821-9008

June 15, 1984

Dear Mayor:

The Iowa Highway Research Board recently approved the award of an
engineering study which 1s being conducted by De Leuw, Cather & Company,
Engineering Management Services, for an evaluation of public road
administration and maintenance alternatives. This study i1s a result of
specific recommendations made by the Governor's Blue Ribbon Transporta-
tion Task Forece in 1982. The objective is to provide additional informa~
tion for all jurisdictions in Iowa on the impacts assoclated with
possible changes in construction and maintenance operations and jurisdie-
tional responsibilities. Any one of several issues could have a severe
impact on the financing and administration of public roads and streets
‘in Iowa, as well as the level of maintenance service that is provided by
each Jjurisdiction,

A study of this scope requlires complete and accurate information on the
current status of public road administration, construction and mainte-
nance operations from all jurisdictions in Towa. The results of this
study must be based on factual data from the various Iowa Jjurisdictions.
In this regard, the enclosed questionnaire has been prepared to collect
the necessary information in a uniform format from each city. A Project -
Advisory Panel of city, county and state representatives was appointed
to define the scope of work to review the project progress during the
study. FEnclosed ls a 1ist of the panel members.

The League of Iowa Municipalities and Towa Chapter, American Public
Works Associatlion are aware of this study and have endorsed the need for
.an independent assessment to determine the impacts associated with the '
recommendations of the 1982 Transportation Task Force Report.

" A-29
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DelLEUW
CATHER

June 15, 1984
Page Two

Your assistance in providihg.the requested information, or having the .
information provided by the appropriate individual(s), will ensure that

your city is adequately represented in the data bases to be utilized in
the study analyses and evaluations. The results of these analyses will
provide the jurisdictions a supportable base for pessible legislative
actions that may be warranted in the areas of public road administration
and maintenance.

Please.return all questionnaires by July 16, 1984, Only by your com-
pleting and returning the enclosed questionnaire will we be able to

adequately represent your city in this study. Please contact me at
(515/292~0548) if you have any questions about the information requested
or would like additional information on the study.

Sincerely,

\7 %/c -_/ JZ a/}»/r L
Joseph F. Banks, P.E.
Principal Investigator

&30
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IOWA PUBLIC ROAD ADMINISTRATION AND MAINTENANCE ALTERNATIVES
o DATA COLLECTION WORKSHEET
- | (Less Than 5,000 Population}

CITY

CITY QUESTIONNAIRE
Part A

A. The following group of questions require answers on this formﬁ
T Do you have highwﬁy design standards/guides for different

functional classes of streets? 1/
Yes Ho  Specify: S

2. For "yes" answers, provide the following information for the
design guides used: '

a. Typical street width (back-to-back of curbs) : Feet
b. Type -of surfacing : .
C. Typical depth of surfaéing inches
d. Typical width of bridges

New feet

Reconatructed faet
&, Ugse of consultant for design services Yes No

f. If avalable provide examples of typical street design guides.

NOTE : Tf different answers apply to federal/state (8) and
locally (L) funded projects, please indicate with an
LY and "S" the response for each. ‘

1/ If general AASHTO standards are utilized, answer "AASHTO"., Otherwise,
apecify other generally recognized basis or provide examples.

A-31




Questionnaire (&)
. Page 2

3.

Are State or Fedéral design standards too high from the standpoint
of the amount of funds available to the city for construction of

needed facilities? State: Yes No

Federal: Yes Mo

Are you satisfied with the current percentage apportionments of road
user tax funds between the state and other levels of govermment
presuming Jjurisdictional responsibilities do not change?

Yes No

If your answer is no, please indicate desirable percentage changes

.on a separate page, giving reasons why these changes would provide a

more eguitable or beneficial apportionment.

Indicate the pricrity importance that should be givén to the following
factors in allocating the local share of road user tax funds among
local units of government. Use 10 as the most important factor and

zero as no importance and assign priorities from 10-0 without
attempting to assign relative weights. :

Allocations Between/Among:

COUNTIES & CITIES CITIES

Highway Needs Including Highway Needs Including
Local Facilities ~ Local Streets

Highway Needs Excluding Highway Needs Excluding
Local Facilities ‘ Local Streets

Vehicle Miles (Volume x Miles) Population
(All Facilities)
Area

Traffic Volume (All Streets)

Miles Inecluding Local Streets
Miles Excluding Local Streets
Vehicle Registrations '

Unit Construction Costs




Questionnaire (A).
Page 3

6. Do you have a highway program which minimally results in the establishment
of ‘a priority listing of street locations for improvements?
Yes ___ Mo

T. a. Do you employ maintenance "service level criteria® for the
different classes of streets under your Jjurisdiction to develop
your annual maintenance budget? ___ Yes No

b. If xes, check the following activity categories for which
criteria have been established:

<
117
w

lz
[¢]

Snow Removal

Patching

Sealing

Maintenance Overlay

Gravel Replacement

Shoulder Repair

Curd and Drain Repair
Traffic Signing and Striping
Signal Maintenance .

Other

NERRRRRE
(RRRRERERN

8. Do you make projections of specific maintenance needs employing
. objective ecriteria such as:

|5
d

1es

ta
o
ry
-
lo
il
=
ta

Established Surface Resealing Rates.
 Crack Inspection/Measurement

Gravel Depletion Inspection

Road Roughness or Deflection Measurements

Other

T

IA!IIH

§. Do you use "outside" (non~ouned or managed) shops and mechanlcs for
equipment repair/service?
Ho Often . ‘Seldom

Ma jor Repairs —
Minor Repairs o
Routine Service

———— L e——
——— e——

10. Do you have a preventive maintenance program for your street equipment?
Yea ___ No '



Questionnaire (A)
Page 4

1.

12.

- {2) Includes only property access streets

13.

1140

.(H} Are the completed streets purchased and

3. Do you have an analytical procedure for determining equipment
sales/replacement/procurement? _ - Yes ___ No

b. If yes, does it include the following:

(1) productivity in terms of work requirement? . L
(2) repair costs as compared to average per piece? o .
(3) downtime for repairs? . - —
(4) operating rcosts as compared with alternatives? . L
(5) its preventive maintenance record? - .
(6) standby versus productive work time? - .
(7). possibilities of rental? — -
(8) shared use? S J—
Do'you use state DOT eriteria? ___; guidelineés? ___ ; procedures? __

a. Do you require or permit (delete one) developeré of large
parcels of property to build streets within the new development?

. Yes Ko

b. If yes, answer the following:

o
4]
ta

(1) Includes all streets

1 } lg?‘

(3) Must meet established construction/design
standards

charged to the property owners through
special assessments or front~foot benefits.

a. How many liability claims, relating to street maintenance or
operations, were filed against your county in 1981 ;
1982 31983 .

b. What was the total number and dollar value of settlements made

in:

1981 - No. $
1982 No. $
1983 No. $

With and without changes in the current allocations of the RUTF
between the state and local units of goverrnment, do you think the
current mileage of the system administered and maintained by the
state DOT should be:
With Change Without Change

Check oné:' Increased
Decreased
No Significant Change

—— r——
avn—— s —
———— sm———

If you wish, you maylexplain your answer on a separate shget;
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Questionnaire (A)
Page 5

{5, Should the State's weight enforcement operations be expanded to

provide meaningful weight enforcement on local rcads and streets?
_ Yes No

16. Do you favor the continuation of the special provisions for farm and
©  agricultural vehicles?

Yes No

No weight limit on unlicensed
agricultural vehicle

Reduced registration fees —_—
17. In your viewpoint which of the following areas could be changed from

the existing situation in order to provide improvements in construction
and maintenance operations? Check the appropriate areas below:

CHANGES HEEDED

Bat ter . Conaolidation . bot

Inter-Gov'y, of Unifora Trng.

Coordination  Work Deatgn Materials Mo
‘Activities & Cooperation Forces i fiuides & Programa Change

A. System Planning

-B. Design & Conatructicn’
{1} Res.,Comercial,
Farm Acceas Roads
{2) <Collector:
0100 ADT )
1001000 ADT
1000-5000 ADT

C. Maintenance & Equip. Use
(1) Res., Commercial,
Farm Access Roads
(2} Collector:
G-100 ADT
1001000 ADT
1000-5000 ADT -

D. Contract Adminiatration

E. Equipment Purchase

- It ia possible %0 accomplish this in different ways nol neceassarily
Lovalving any changes in basic jurisdictional responsibilities.

Prepared By: (Name)

{Title)

Phone No.:

Date:
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B.

18.

CITY

. CITY QUESTIONNAIRE
Part B

The following group of questions may require, in some cases, and do .
require, in others, supplemental information. Use separate sheet to
provide additioral information as necessary. Please note number of
question being answered.

a. Do you contract any routine maintenance activities?
Yes ____ Wo

b. Do you contract any major maintenance activities?
Yes Ho

Ce Do you contract paved resurfacing? Yes __No

s—

d. ~ Do you contract granular resurfacing? Yes No

For each yes answer, identify the activities and the amount (percentage) .

of expenditure for each that is performed by contract for the most
recent year.

‘ Percent
Activity " Total Expenditure Contracted

$

.190

20.

a. Do you rent or borrow equipment?
. Yes No ‘

b. Do you lend or lease equipment?
—Yes ____No

If ves, please provide typlcal details.
OQutside of FAUS, are your procedures and requirements for construction
contract advertisement, bidding, bonding, letting, ete., essentially

the same .as those of the state DOT? Yes ___ No. If no,
please describe any fundamental differences.
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Qﬁestionnaire {(B)
Page 2

21, a. Do you require the pre-qualification of‘cohstruction‘contractors?
Yes No . :

b If yes, aré‘your procedures and requirements basically the same
- as those employed by the state DOT? ___ Yes _ No.

C. if no, please indicate the requirements, if any, that are used?

22. To what extent (if any) do you rely on the state DOT for letting
city street conatruction contracts? Show percentage applicability
in spaces provided: ' .

(1) Letting (advertising, obtaining bids, recommending award)
FAUS Funded Projects .

{2) Letting Other State Funded Projects

(3) Letting Other Locally Funded Projects

Prepared By: (Name)

(Title)

Phone No.:

Date:




C.

23.

24,

CITY

'CITY QUESTIONNAIRE
Part C

Supplemehtal information, on separate pages, is required for all of
the following group of questions. Note number 6f question being
answered. . ' . ' '

Please provide a listing of your major equipment showing type,

numbers of pileces, size or capacity designation, age, current ,@
serv1ceability, and typlcal (estimated or recorded) hours of actual
use per month in winter and summer. Also show projected acqulsitions/

disposals during fiscal years 1984 and 198s,

Assume you are going to let a construction contract in the. following
clrcumstances using your typical administrative 96 staffing arrange-

' .ments, please provide details 1ndicated below: -~

e

Descrlptlon of Work: Ma jor construction including paving, curb and

gutter and surface drainage provisions.

Street Service Category: The atreet is in a developing commerical
area with a mixture of old residences and shops and will possess
features typical of the design standards you employ in your city for -
a 2-lane facility with parking provided on both sides.

Grading Paving

Te Typical Project Mileage T ‘ thousand ft.
2. Typical Project Duration . months
3. Administrator or Project Manager man-days
4, Asst. Engineer or Chief Inspector _ man~days
5 Survey Party Chief or Instrument Man man~days
6. Other Survey Crew . man-days
7. Grading and Drainage Inspection ‘ man-days
8. Paving or Street Inspection . man-days
9. Plant Inapection ‘man-days
10. Clerical Staff . : man-days
11. . . man-days

s o s

Best Judgments are requested in providing these answers. The _
objective is to determine typical differences of magnitude in the
way the same projects may be administered at different jurisdictional
levels.
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Questionnaire (C)
Pagg 2

25.

26.

On a street map of your city, please show the following:

a. If the answer to Question 7 (Part A) was yes, show your main
street system distinctions for maintenance (color routes and
provide code);

b. location of main maintenance off'ice;

¢. location of major equipmenﬁ yard and repair shop facllities;

d. other garages/locations where personnel report and/or equipment

is stored.

NOTE: Identify the main maintenance office and garage location
with a unique code number. Unless locations are already numbered
(coded) start with '1' for the main maintenance location and continue
in sequence until all locations are numbered.

Identify the personnel and equipment normally assigned to each
location identified in Question 25 according to the breakdown shown
in Exhibit 2. As appropriate, show separate for year-round, winter

~ and summer.

27.

28.

Please indicate services that are provided for the county or the
state pertaining to facilities and activities that are not legally
your responsibility including reimbursement arrangements -~ show how
costs and reimbursement relate.

Indicate arrangements with the county or the state for maintenance

- op traffic operations on city interest facilities where reimbursement

epared By: (Name)

is paid to the county or state, along with the basis of reimbursement,

(Title)

?hone No.:

Date:
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QUESTIONNAIRE RESULTS

- The Questionnaire oxr Data Collection Worksheets was transmitted to the 99
" counties and the 956 cities in Iowa. The following number of completed
questionnaires were returned.

RESPONSES PERCENT

JURISDICTION ' TOTAL SENT RECEIVED RESPONSES
ALL COUNTIES | 99 79 80
'RURAL COUNTIES 91 72 . 79

 URBAN COUNTIES

(with Cities over 50,000) g8 7 88
CITIES OVER 50,000 | 8 al 6 75
CITIES BETWEEN 5-50,000 59 - 36 el
CLTIES BELOW 5,000 | 889 122 14

-

Questionnaires were transmitted in June 1984 and the last response received
" in January 1985. The responses of all completed questionnaires returned are
" summarized on the following pages ' '
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/

FORMALIZED DESIGN STANDARDS FOR 'eRouPs'_

DIFFERENT FUNCTIONAL CLASSES OF

// COUNT 1'5 S z/ C 1 f I ES |

- HIGHWAYS, ROADS AND/OR STREETS

..YES | .“ .
o | | 97 | 10% 01 207 | 36% 821
ow o | oz | oo | oz | oz | oz
STANDARDS USED NUMBER  OF RESPONSES: o
aasiTo viliv o1 |w | 3
-~ 55 | 39 | 6 | 0 0 0
~ omumms 0] 9| 1 |3 9 | 19

1. Do you have-forhalized highway design standards for different

functional classes of highways, roads and/or streets?

Yes ~ No

Specify:

A2



ARE DESIGN STANDARDS TOOG HIGH?

STATE
GROUP YES NO NR

e - S I
ALL c 345% 66% 0%

Cwons § 313 697 0z
%iﬁiﬁ'Cifies over 50,000) é /1% 297 07
OVER 50,000 . 607 40% 0%
BETWEEN 5-50,000 % 447 - 50% 6%
BELOW 5,000 g 50% 307 20%‘

FEDERAL

| GROUP | e o IR
AL e 527 487 o0z
RURAL- § 50% 507 07

| ?ii?ﬂ Cities Over 50,006 é /1% 29 ZQZ
(OVER 50,000 el BQ% ho% 07
BETWEEN  5-50,000 | % , 58% 36% 6%
BELOW 5,000 EF:, q7% 29% | 2“%

Are State or Federal design standards too high from the standpoint

of the amount of funds available to the county for construction of
needed facilities? State:

Federal:

Yes
Yes

No
No
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SATISFIED WITH CURRENT PERCENT DISTRIBUTION OF ROAD USER TAX FUNDS -
BETWEEN THE STATE AND OTHER LEVELS OF GOVERNMENT

GRop - N L
o c g 6 o
R Wl oo v 0%
?ﬁég CITIES OVER 50,000) é /1% 29% 0%
- OVER 50,000 i 20% 80% 0%
BELEEN 3-50,000 "E wi 53 | 3%
| BELOW 5,000 S 01 187 137

4, Are you satisfied wiﬁh the current percentage apportionments of road

user tax funds between the state and other levels of government
presuming jurisdictional responsibilities do not change?
Yes __ Mo : :

If your answer is no, pleése indicate desirable percentage changes
on a separate page, giving reasons why these changes would provide a

more equitable or beneficial apportionment.
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PRIORITY FACTORS FOR ALLOCATIONS Z{//

OF ROAD USER TAX FUNDS AMONG o Chous
LOCAL UNITS OF GOVERNNENT / countyes / cities |
Y/ &S
| | /S S8

' y L NP
BETWEEN CGUNTIES & CITIES _

IWAY NEEDS INCLUDING - 1
LOCAL FACILITIES 8,90 | 9,02 | 5.75 16,00 | 6,54 |8,10
HIGHWAY NEEDS EXCLUDING 3 54 3;16 583 11.75 3;25 | 3'98

LOCAL FACILITIES

VEHICLE MILES (¥0LUME X MILES) 5.18 | 3.97 | u.75 4'57 6,26.:'5.66‘

| (ALL FACILITIES)

OTHERS | 359 | 3,38 | 2,13 13.33 | 3.75 |2.38°

- 5. Indicate the priority importance that should be given.to the following
factors in allocating the local share of road user tax funds among s
local units of government. Use 10 as the most important factor and.
zero as no importance and assign priorities from 10-0 without ‘
attempting to assign relative weights.

Allocations Between/Among:

COUNTIES & CITIES

Highway Needs Including
Local Facilities

—————

Highway Needs Ekcluding
Local Facilities

Vehicle Miles (Volume x Miles)
(A1l Facilities)
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PRIORITY FACTORS FOR ALLOCATIONS

OF ROAD USER .TAX FUNDS AMONG
LOCAL UNITS OF GOVERNMENT

AMONG COUNTIES OR
AMONG CITIES

GROUPS

// COUNTTIES.

// CIT1ES

'HIRHWAY NEEDS INCLUDING

9,15

LOCAL ROADS | | 5,33
| ?égﬁEA;OKSEDS EXCLUDING 2,98 | 2,751 3.33 | 1.17 | 2.84 | 3.62
POPULATION 572 | 3.1 | 5.38 |51 | 671 | 5.67
wen 7.01| 7.01 | 5.4 |3.22 | 379 | w66
%iyﬁﬁgﬁ(wwmxyuwl 4,30 | 4.00 &w”5¢9 5,88 | 6,11
MILES INCLUDING LOCAL RoADé 73l 7.60 5,00 |6.14 | 6.68 5,9é
MILES EX#LQD:NG LOCAL ROADS | 2,471 2,q1‘ 260 10.86 | 2,97 ':'2;953 |
VEHICLE REGISTRATIONS 2,831 2.45 | 5,25 q,zg- 3,47 4,05
UNIT;CQNSTRQCTION COSTS 6.29| 6.23| 533 | 2,67 | 2,61 | 5.4
OTHERS 7.00] 6,60 4,50 0 0 2.20
5.  Among counties or among cities:
o iiii:aZttZZ:;/fgzi::ing —— Miles Including Local Streets /Roads
____ Miles Excluding Local Streets/Roads

Highway Needs Excluding
Local S;reetgf/Hoads

Population

Area

Vehicle Miles (Volume x Miles)

{411 Roads)

Vehicle Registrations

Unit Construction Costs
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HIGHWAY PROGRAM TO ESTABLISH A PRIORITY LISTING
OF ROAD LOCATION FOR IMPROVEMENTS

GROUP - YES NO M

ALL ag 91% R % o 0% |
- k]: Q| 8 -0

O s o sy [E | 961 I N

OVER _-5'_0?'000 ) 1002 o | O%
BETWEEN 5-50,000 | ir 97% - : 3 . O%

BELOW 5,000 g 367 " SZ% ' 2%

6. Do you have a highway program which minimallly results in the establishment
of a priority listing of road locations for improvementa?
' Yes No ' - : '
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@.7 EMPLOY H&INTENANCE “SERVICE LEVEL CRITERIA"™ FOR DIFFEREHT CLASSES

OF STREETS
' GROUPS !
! COUNTIES { chxEs :
: : ! { OVER !BETWEEN!BELOW!
! ALL !RURALURBAN!S0,000!5,000 &:5,000!
! ! ! : 150,000 -} :
____________________________________________________________________ :
YES i 39%! 36%! 71! 60%1 36%! 35%!
NO { 61%!  64x]  29%| 40% ! 64%: 63x!
NR' : 0%} 0%} 0% ! 0% ! 0% ! 2%
______ 1 '..‘....’..........._.._.._......._.__.,..,.......‘....._...............................__._.__.___.._...,___,,_.,,.._....,,___.,-__,._.._....___._.._:
ACTIVITY CATEGORIES: - . 4
SNOW REHGVAL  YES ! 39%)  35x%! 86%! - 60%! 25%! 34x)
NO ' 1% 1%} Oo% i O%} 11%} 0%}
P&TCHING y ‘YES I 25%) 24%: 43x} 60X | 31%) 30%!i
S " - NO Po13%3 . 1ix)  28x! O%} 6%} 2%
SEALING YES Vo22%) 17%) 7ix! 60%! 22%; 26%!
S . BN "NO . 1 15%i - 17%! O%! . Ox! 14%! 2%
MAINTENANCE - . YES P 24x%i  19%) 71ix! 60% | 28% ° 19x%!
OVERLAY - ‘ NO ¢o11%!  13x%! ox} 0%} 8%} 3%}
GRAVEL ' - "YES i 34x!  32x%! 57x| 0%} 19%) 24!
REPLACEMENT : NO ! 4% 3% 14%! 40% ! 14%} 1%
SHOULDER o YES bo22%1 19%!  43%! Ox! 11%} 13%!
- REPAIR . NO bo14%)  l4ax!  14%! axi 22%! 9% |
CURB & DRAIN YES f13%)  10%m:  43%! 20% ! 19%! 18x%!
REPAIR NO Po22%) 22%!  14%! 20% ) 17%! 7%
TRAFFIC SIGNING YES Po32%)  29%!  57%! 20% ! 28%! . 20%!
& STRIPING NO : 8% 7% 14X 20% ! 8% 6%
SIGNAL : YES ! 9%} 7% 29%) 20% | 25% ! 9% !
MAINTENANCE " NO ¢ 23%) 24%!  14%! 20% | 1i%! 9% |
OTHER , YES ! 6% | 3% 43%! 20% ) ox%! o% !
: NO ' 1% 1%! 0%} O%} 0% ! 1%

e e e v e W e T A M M e e v b b meb el b A A e o R M TR T MR MR e e R e ek e ek e ML LT TWS W Y W TR M A e e ek A S e B e o e e

T. a. Do you employ maintenance "gervice level eriteria" for the
different classes of roads under your jurisdiction to develop
your annual maintenance budget? __ Yes ___ No

b. . If yes, check the follow1ng activity categories for which
" eriteria have been established:
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Q.8 AVERAGE FREQUENCY (YEARS) TO DETERMINE MAINTENANCE NEEDS.

@
b}
O
=t
i+
1434

O
O
il
-4
-3
ot
i
u.
0 .
o
-3
i
N
e

OVER (BETWEENBELOW
15,000 &15,000
190,000 | '

-

ESTABLISHED SURFACE ' : ' ! !
RESEALING RATES ! 3.8 ) 3.8 1 4.2 i &t 4.0 5.4
- ' ' f ' !

>
r
e
ol
e
i}
>
al
ot
o
=
=
-4
w
o
o
o
o

N
o
xR

(% OF RESPONSES) 47% 44% 7i% 20% il%
CRACK INSPECTION/ H : i b ‘ HE '
MEASUREMENT P 2.3 0 2.2 1 3.5 1 2 1 2.4 | 2.3 |
b 35%1 S7%! 0%, 7H 0 12%1

(% 0OF RESPONSES) _ o 37%

il s g S B g S R R T e R T e I L

GRAVEL DEPLETION : N ! d : ; _
INSPECTION 1.4 ) 1.3 10 2.6 1 1 1.8 1 1.6

(% OF RESPONSES) 77% Te% 86% 20% 5% 15%1
;RQAD_RGﬂGHNESS/ ' H : H H H H H
o DEFLECTION MEASUREMENTS { 3.0 } 2.3 ! 5.3 1 2 1.5 4 2.8 1
j (% OF RESPONSES) b15%:i 13x!  43%; 20%! 4%i  10%:
OTHER : ) ' 1.1 1 1.0 4 1.2 % 0 0 112.5
{% OF RESPONSES) i 8% ! 3% 57%1 0% 0% 2%
8. Do ydu make projections of specific maintenance needs employing
objective criteria such as:
Number -
No Yes of Years
i Established Surface Resealing Rates L
k Crack Inspection/Measurement )
Gravel Depletion Inspection
Road Roughness or Deflection Measurements
Other __ : -
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' @.9 USE OF OUTSIDE SHOPS AND MECHANICS FOR EQUIPMENT REPAIR OR SERVICE.

BETwEEN FBELOW

OVER
50,000

30,000

5,000 & 15,000!

-.-.-——---—---“-...w-—.—--»'...........--_.....,._......-...-..—a...._-a._.“a-.....-.-n—............_—-.-...-m-_...‘..........n-..--..-.-............__...w........

HAJOR REPRIRS.

NO
" OF TEN
SELDOM
NR

NO
- OF TEN
SELDOM
"~ NR -

'RDUTINE SERVICE.

9!

NO
OFTEN
SELDOM

NR

b4
Qo
"

Gi

COUNTIES '

ALL IRURAL!URBAN!
&% T Qx|
37% 36%x| 43%
56%; 56x%! S7x%
1%} ix! 0%}
Sax! 5B57%! 86%)
3% 1%t 1l4x)
37% 40%! 0%
i%! i% 0%}
89%! 89%! 86%)
O% 1 O%! O%
10% ! 10%! 14x)
1% 1% o }'

NO RESPONSE

Do you use "outside" (non-owned or managed) shops and mechanics for
equlpment repair/service?

Ma jor Repairs
Minor Repairs
Routine Service

No

A~50
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Q.10 PREVENTIVE MAINTENANCE PROGRAM FOR ROAD EQUIPHENT.

: GROUPS :
: COUNTIES ! CITIES :

: Vo i OVER ! BETWEEN !BELOW!

i ALL !RURAL:URBAN!S0,000; 5,000 & !5,000!

: ; ! : ! 50,000 ! :

YES ! 82%! 81%! 100%: 100%! 86%! S0%!

NO fo1Sx: 17%!  O%| 0% ! 14%) 47%!

NO RESPONSE 1 3%! 3% 0% 0% O%:  3x!

T e e T e s e et mm tm Lm e MR LW A e W v M e mI AR RA e wm e md A e e M e e G dm M g e A U A e mm mm e AR G e lm tm mm e En i am e Y M e e e e oA e e T am w

10. Do you have a preventive maintenance program for your road equipment?
Yes ' No :



.11 ANALYTICAL PROCEDURES TO DETERNINE EQUIPMENT SﬁLES/REPLACERENT/

...-..--—-u.--.-.-—-—-m-—-_-..-.....-.._.-—-—---..--............-..—---—-—..._-..w-———.._..-_.___...-_aa-......».f-.—-._-..-..—_-_._._.u.p

PROCEDURES INCLUDEDu

PR@DUCTIVITY'IN ,
TERNMS OF REQUIREMENTS

REPAIR COSTS AS
' COMPARED TO AVE/PIECE

DOWNTIME FOR REPAIRS
 OPERATING COSTS AS
COMPARED W/ALTERNATIVE

PREVENTIVE MAINT.
RECORD

STANDBY VS PRODUCTIVE
WORK TIME

RERTAL POSSIBILITIES

SHARED USE

e B mm a tae e v o= A e e e et A WS A G G e e A et e W e i e e Ge W e A S WD S W T W W e me mn ek s G W M S N e P B e e e el A A

YES
NO

YES
KO

YES
RO

YES
NO

YES
NO

YES
NO

R

I N

PROCUREMENT AND THE ITEMS INCLUDED.

OVER !BETWEEN!BELOW:

ALL (RURALIURBAN!S50,0001%,000 &!5,000!

7% 7S%|
24% 24% |
ix ix!
57%1 S7x|
14%; 14%!
Tim: FTix|
4%} 4%}
&67%! &7% )
6% 7%
65% | 6d%
8%, 8%t
B51%: S0% )
2% 22% |
42% 40% |
29% 31%!
24% 25% |
46% | 46% !
15% 142
S56xi  S7%)

11. &< Do you have an analytical procedure for
sales/replacement/procurement? Yes

b.  If yes, does it include the following:

150,000 ! !

7i%) 60% !} 44%!] 12%!
29% ! 40% | 36%! 83%!
0% 0% 0%} 5% 1
}

B57% ! 60% | | 22%! 9%}
14%: 0%} C17% 2%
[ : 1] :
7i%! 40% ! 31%! &%
ox! 0% ! 11% 3%
71%) 6O% ! 33% 1 7%
0%} Ox) &% A
Tiw! 40% ! 39%! 7%
Ox ! Ox! O%! 55 |
57% ¢ &0% | 36% ! 7%
14%! O%t 3% ! 4%
57% | 20% 19% ! 4%}
14%! 40% ! 19%! 6%
14%! 40% ! 19%: 5% |
43% | 0% ! 22% ! 7%
29% ! 6O% ! 25% ! 1%
43% | 0% | 14%! 9%}

determining equipment
- Bo



DO YOU REQUIRE DEVELOPERS TO
BUILD STREETS WITHIN NEW DEVELOPMENTS

///,
/

- GROUPS

/l.

COUNTIES

12. a..

parcels of property to build streets within the’
Yes

—_Bo

b. If yes, answer the following:

(1)
(2)
(3)

(8)

Includes all streets
Includes only property access 3treets
Must meet established construction/design

standards : .
Are the completed streets purchased and

"charged to the property owners through

special assesswments or front-foot benefits.

A-53
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ta

|1

N

Do you require or permit (delete one) developers of large

new development?

|| 18

s

S D
S ) 'd§?é? ﬂ§?
~ SR S/
Y, Q3 A 2 o :
VS /0 RPN
YES 827 | 817 | 100% | 1007 |100% | 6%
w0 we | szl oz | oz | oz | 433
" 4 | ux| on| 0% | 0% | 117
REQUIREMENTS NUMBE# OF RESPONSES
. Y 60 53 / -5 35 {46
ALL STREETS N 2 2 . O O 1 | 5
¥ 14 17 2 4] 2 17
ONLY PROPERTY ACCESS STREETS N ‘ 29, 27 ] 2-‘ 3 31‘ iR 2“
MUST MEET ESTABLISHED Y 58 52 6 5 35 | 48
 CONSTRUCTION/DESIGN STANDARDS | 3 9 1 0 1 —
THE COMPLETED STREETS ARE y 8 7 1 0 1 15
CHARGED TO THE PROPERTY QOWNERS N qq 39 5 5 zu o 36




‘,133 Ao

How many liability claims, relating to street maintenance or

operations, were filed against your county in 1981 H
1982 ; 1983 .

What was the total number and dollar value of settlements made
in: : .

1981 No.

$
1982 No. - $
1983 . No. ‘ $

Insufficient responses to this question were received to tabulate any
- meaningful results. These data were not readily available to the respondents.




INCREASE OR DECREASE OF | o /// _ GROUPS

STATE ADMINISTERED AND / counTi1Es /

CITI1ES
MAINTAINED MILEAGE

WITH
CHANGE

INCREASED.

WITHOUT

CHANGE 3 3 0 g 0 8

WITH

e | 9 | 9 0 0 2 14

WITHOUT

CHANGE 0 0 0 0 0 . 0

DECREASED

WITH

CHANGE 5 4 1 0. 4 18

" NO SIGNIFICANT CHANGE
o WITHOUT

Gwes | 59 |4 | 5 |4 | 27 | %2

14, With and without changes in the current allocations of the RUTF
between the state and local units of govermment, do you think the

current mileage of the system administered and maintained by the
state DOT should be: '

. With Change Without Change

Check one: Increased .
' Decreased ' '
No Significant Change

If you wish, you may explain your ansawer on a separate sheet.
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EXPANSION OF STATE'S WEIGHT CONTROL

ON LOCAL ROADS AND STREETS

/

GROUPS

/ COUNTILES

/

cC 1 7 1 ES

g
vEs 85% | 83% | 100% | 1007 | 58% | 574
o 1% | 132 oz | oz | wz | 362
| om w1 uy oz | o0z | oz 7%
' CONTINUATION OF THE SPECIAL PROVISIONS
FOR FARMiAND AGRICULTURAL VEHRICLES
- ves| 57 0 57 | 1471 4oz | 117 | 347
NO WEIGHT LIMIT ON
ONLINCENSED AGRICULTURAL vo | 947 | 94% 86% | 607 | 867 | 57
vBIoE w| 13| 1| o) 03| 3| 9
| wes| 297 | 312 | 143 | 207 | 227 | 30%
REDUCED REGISTRATION
N wo | 702 | 68% | 867 | 807 | 757 | 557
w| 1% 1| ox| o0z | 3% | 152

15. 3Should the State's weight enforcement operations be expanded to
- provide meaningful weight enforcement on local roads and streets?

Yes __ No

16. Do you favor the continuatidn of the special provisions for farm and

agricultural vehicles?

No weight limit on unlicensed

agricultural vehic

Reduced registration fees

le

Yes

No



17. In your viewpoint which of the following areas could be changed from
the existing situation in order to provide improvements in construction
e_md maintenance operations? Check the appropriate areas below:

Activities
A. OSystem Planning
B, Deslgn & Construction
(1) Res.,Commercial,
Farm Acceas Roads
(2) Collector:
Q-100 ADT
100-1000 ADT
1000~5000 ADT
C. Maintenance & Equip. Use
(¥} Res., Commercial,
Farm Access Reads
- (2) Collector:
. G-100 ADT
100-1000 ADT.
1000-5000 ADT
“b. Contract Administratien
E. Equipment Purchasé

Intar-Gov't.
Coordination
& Cooperation

Consclidation

aof Uniform
Hork 1/ Des ign
Forces — Culdes

CHANGES NEEDED

boT
Trog.

-Materials Ho

& Programs Change

It is possible to accbmvllah this in different waya not neceasarily

inveiving any changes in basic Jjurisdictlonal reaponaibllities.

The majority of the responses to this item were "No Change’ by those
jurisdications replying. However, insufficient responses were received

for a meaningful tabulation.



CONTRACT MAINTENANCE ACTIVITIES /// GROUPS

-/ COUNTIES. /

ACTIVITIES BY CONTRACT

vl oupg | osex | 717 | 207 | 177 | 314

' CONTRACT‘OF'RGUTINE

.MAHHENANULACTUHEiES N 57% 60% 29% | 80% | 807 65% |

wofo1% | 1% 0% | 0% | 3% | 4%

v b66% 64% | 86% | 40% 83% - B1% -

CONTRACT OF MAJOR

MAINTENANCE ACTIVITLES N 55% 35% | 14% | 607 7% 347

w | 1% 1wl or i o0z | o7 57 |

v 9% | 92% | 1007 | 60% | 94% | 49%

CONTRACT OF PAVED

RESURFACING | : N 7% 7% 0% 407% 6% YA

w |17 1% o0z 0% | 0% | 5%

¥ /3% 76% 1 43% | 0% 5% 47%
N 27% 24% | 57% | 100% | 92% | Q?% ,

CONTRACT QF

GRANULAR RESURFACING

w | 0% ozl 07| o071 | 3% 6%

" Yes No

18. a. Do you contract any routine maintenance activities?

. Ye No
e Do you contract any major maintenance activities? I s

C. Do you contract paved resurfacing? Yes No

d. Do you contract granular resurfacing? Yes No




©.12 EQUIPMENT.

: GROUPS :

! COUNTIES ! CITIES :

! ! ! ! OVER ! BETWEEN iBELOW!

{ ALL !RURAL:URBAN!S0,000! 5,000 & :5,000!

: : T ! 50,000 :

RENT/BORROW EQUIPMENT: '
o YES | 48%! 46%! 71x!  B80x%! 36%! 19%!
NO I S2%! S4x! 29%!  20%! sex! 77%!

NR 1. ox!  Ox!  Ox! ox ! 8% 4%

LEND/LEASE EQUIPMENT: :
YES | 42%! 42%i 43%! 20%! 33%!  8x!

NO | Sax: 58x! S7x! 80! 58%! 88X

! Oo%:  Ox!  O%! o ! ax!  4x:

NR = NO RESPONSE

19. a. Do you rent or borrow equipment?
_ Yea . No

b. Do you lend or lease equipment?
" Yes ___ No

If yes, please'provide typical details.
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REQUIREMENTS FOR CONTRACT AWARDS' 3 / . GROUPS

/ COUNTLES / CI1TI1ES

2
: \§}d§v é$
| ~ NARASAN
wikeh VSRS
REQUIREMENTS |
© CONSTRUCTION CONTRACT - B R 987% 97% 100% | 60% 78% 62% _
ADVERTISEMENT - BIDDING . 12 27 0z | owoz | 229 R

BONDING -~ LETTING — THE

NR 1% 1% 0% 0% 0% 25%

SAME AS IDOT

20. Outside of FAS or Farm-to-Market projects, are your procedures and
requirements for construction contract advertisement, bidding, .
bonding, letting, etc., essentially the same as those of the state
DOT? ___Yes ___ No. If no, please describe any fundamental
differences. '
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L

REQUIREMENTS FOR CONTRACT AWARDS

/

GROUPS

/ COUNTLES /

& .
REQUIREMENTS —
] |
PRE-‘—QUALIFICATI.ONS OF 92% 92% 100% ' 0% 17% 52%
CONSTRUCTION N 8% | 8% 0% |100% | 78% | u2%
CONTRACTORS w!| o0zl o0z | oz | oz 57 | 62
PRE~QUALTFLCATION Y 337 | 887 1007 07 17% 47%
REQUIREMENTS THE . 4z |4y 0% | 20% 57 | 2%
SAME AS 1DOT _ - _
| NR 82| 82| o0z | o7 | 78% | 51%

21. a. Do you require the pre-gualification of construction contractors?
- Yes No . : - ‘ :

b, if yes, are your procedures and réquirements basically the sape
Yes No.

as those employed by the state DOT?

o If no, please indicate the reguirements, if an&, that are used?
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c.

24,

AGENEY

Part C

‘Supplemental information, on separate pages, is required for all of
-the following group of questions. Note number of question beéing

answered.

Assume you are going to let a construction contract in the following
circumstances using your typical adminiatrative qyd staffing arrange-
ments, please provide details indicated below: -~

Description of Work: Construction on completely new grade, ineluding

new pavement, or reconstriction of equivalent scope.

Road Service Category: The rural road will possess features typieal

of the design standards you employ in the enviromment of your

~county. When opened to traffic, it is expected to carry over 400 VPD.

- Grading Paving

1. Typical Project Miledge _ miles

2. Typical Project Duration , months

3. Administrator or Project Manager man-days
¥,  Asst. Engineer or Chief Inspector man-days
5. Survey Party Chief or Instrument Man man-days
6. Other Survey Crew man-days
T Grading and Drainage Inspection man-~days
8. Paving or Street Inspection o man-days
9. Plant Inspection - man-~days
10. Clerical Staff man-days
11. : : man-~days

—— = . = o =

BestVJudgments are requested in providing these answers. The.
objective is to determine typical differences of magnitude in the
way the same projects may be administered at different jurlsdictional
levels.
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R34

FACTS FROM & TYPICAL CONSTRUCTION CONTRACT OF A RURAL ROAD

(TIME PER MILES DR TIME PER 1,000 FEET}

TYPICAL PROJECT
MILEAGE 33
{COUNTIES: MILES,

CITIES: I.DOO FT}

TIME FOR
ADMINISTRATOR/
PROJECT MANAGER
{MAN-DAYS)

TIME FCR
ASSISTANT ENGINEER/ (X
CHIEF INSPECTOR
{MAN-DAYS)

TIME FOR
SURVEY PARTY CHIEF/t(X
INGTRUMENT MAN

(MAN-DAYS) .
%
TIME FOR
OTHER BURVEY CREW (%
{MAN-DATYS
33
TIME FOR
GRADING & DRAINAGE (%
INSPECTION
(MAN-DAYS?
[}
TIME FOR
PAVING/STREET [§3
INSPECT [ON .
(MAN-DATS)
0%
TIME £OR
PLANT INSPECTION (%
{MAN-DATS)
33
TIME FOR
CLERICAL STAFF [§3
{MAN=-DATS)
tx
TIME FOP
OTHERS %
{MAN-DAYS}
%

RESPONSE} !

CROUPS
f CQUNTIEh CITIES :
: ! OVER !BETWEEN:BELOW!
ioaLL RUR&L URBAN 30, 00019, 000 &:iF, 000!
150,000 : ;
GRADING : 4.9 @ %.0 : 4.5 ! 1.8 ! 1.8 1.6t
REGPONSE:: 49%: B83%; 86%!  80%! 48%:  10%!
PAVING : 5.6 ! 3.7 ! 4,0 3 2.0 % 1.2 1 2.8 ¢
RESPONSE):  90%: 90%! 86%1 100%! 674l 9%
GRADING 6.0 ':%.3 123.% ! 19,9 7.9 1 5.8
REGPONSE) ! 87%! B8X! B86%! 0% 42%; 9%l
DALE o F.l 3.2 8.6 1 4.4 36
PAVING @ 9.1 ¢ 9.1 @ 3.0 | 14.6 12.0 ¢ 6.7
RESPONSE) !  &7»: "B8% 865! 100%; 58%1 9%
P46 J.B 2.3 7.3 1 6.3 i B9 !
GCRADING :3B.B (36,4 :4t.8 ! 19.0 ! 2.9} S.t
RESPONSE) t  8r%! * 84%: 8BYX:  BO%: 4245 10%
P 7.5 f 7.3 0 9.3 0 %6 M2 3.2
PAVING !17.6 [17.8 11%5.3 ! ;
RESPONSE:: g9%: 89%! 86%! :
3.8 ¢ :
GRADING !
RESPONSE) :
© PAVING

RESPONSE ;¢

GRADING *
RESPONSE ) !

PAVING |
RESPONSE) !

GRADING
RESPONSE)

PAVING !
RESPONSE }

GRADING
REGPONSE} :

PAVING
RESPONSE ) :

GRADING
RESPONSE ) :

PAVING

GRADING
REGPONSE ) :

PAVING
RESPONSE : !

CRADING 44,0 1%0,0 !3%.0
RESPONSE ) ! B%: 4% 29
9.8 110.0 :

PAVING : 7.7 : 8.3 ! 6.0
RESPONSE): 8%  BY; 289%

1.4 1,5 1S

A-63



EXHIBIT 2: PERSONNEL. AND EQUIPMENT RESOURCES.

U o e o m o e i i i S G — A W A S . v |

: COUNTIES 1 ‘CITIES !

R T T el R

13 )
i

oo ! | OVER !BETWEEN!BELOW!
{ ALL !RURAL:URBAN:50,000!5,000 &!5,000!

: 150,000 ! :

ASSIGNED PERSONNEL: _ _ | : !
ADNINISTRATORS {1 145 1 102 1 43 | 122+ 221 11
SUPERVISORS - . 1 248 ) 218 ! 30 ! 23 1} %0 ¢ 24 !
EQUIPMENT OPERATORS 11617 11361 256 ¢ 141 ! 196 ¢ 87 |
LABORS ' ! 311 ) 283 ¢ 28 ! g1 1 122 7 25
MAJOR EQUIPMENT: . . - o
PICKUPS 1725 L 596 1 129 .| 29 i 119 ¢ 64 !
DUMP TRUCKS 11024 | 890 ! 134 [ 122 1} 223 | 107 !
DOZERS ! 185 | 163 | 22 ! 7 & ! 1
MOTOR CRADERS ! 964 856 | 108 | 28 55 ! 46 |
BACKHOES 122 b 113 9 ! 3 23 1 18
LOADERS ! 240 ) 207 ¢ 33 1 16 | 56 | 56 |
OTHERS ! 577 1 468 ! 109 1 147 | 205 | 85

e o - i o e Lt MR ML W e W W e e e e b e e G AN A MM R L i W e e W S e ke S MM AW T M M e W T e el e A L S e e e e e s e e

26. Ident%fy the p?rSanel and equipment nonmélly assigned to each
location identified in Question 25 according to the breakdown shown

in Exhibit 2. As appropriate, show sepa -
ang aoabit 2. s parate for year-round, winter
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10WA RURAL COUNTIES (RESPONBED TO EXHIRIT 2!

B e LR EXMIEIT 2 ------=mnm-rmn-== R
No. OF 1/ e AP -=-wms-me  meoal- P ME ==--mmsmmommmenas

COUNTY  MILES A 8 E L P T D ™ E L o

______________________________________________________

&6 €0,008.90 102 218 1353 283 583 &89 162 848 il ZeE 401
£3 37, 032,04

LANE MILES PER PERSONM: 58,3

LANE MILES PER EQUIPMENT: 206 125 74l 142 1081 =ad Z9T
I0WA URBAN COUNTIES {7 QUT OF B RESPONSES:

NO. OF L/ LIl Ap LIIIIIITT BXRIBIT & mooemtTIIIIIIIIIIIIIII

COUNTY MILES A S E L I T o M E L o

7 e srr.er a3’ i 286 2a 123 1ha Rz 108 3 &% 105

o 5,634,586
AVERACE: 14,3 6.0 42,7 7.0 18,4 13,1 3.1 15.4 [+ 3.7 15,8
REEPONBES: a
7 OF REBPCNSES: 43x 714 8
LANE MILEE PER PERSON: 3.7 .
LANE MILES PER EQUIPMENT: : 102 98 S98 122 1462 333 [F1

;|
@ om
s

B7% 100% 100% 100% 100% 8&6% 100% 100%

1/ Number of Counties Responding
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CITIES, OVER 350,000

--------------------- EXHIBIT 2 -----mremmememmeememem e

NGO, OF _l_/ v AR eemmmw  rmew - o i ]

CITY ~ POPULAT. A 8 E L P T D M B L "o

''''''' 452,255 1S 38 212 147 29 {22 7 28 3 16 147
POPULATION PER EMPLOYEE: 1098

POPUPATION PER EQUIPMENT:

FOPULATION IN I10WA (4 OUT OF § RESPONSER)

13335 3707 B4608 16152 150752 Z8266 3077

CITIES, POPULATION BETWEEN 3,000 AND 50,000 IN I0WA
xo, oF. 1/ CIIIIIIITAP IIIIITTTIIT BXMIEIT & -ommooTTTITIIIIIINIINL
MFITY POPULAT. A 5 E L P T D M E i O
21 461,300 22 350 186 122 119 223 & 535 2= 56 £05
28 418,630 ,
POPULATION PER EMPLOYEE: 1073 .
POPULATION PER EQUIPMENT: 3878 2069 76917 8391 20085 £Z4: 2251

CITIES, WITH POPULATION UNDER 5,000 IN I0WA (Fd OUT OF 122 RESPONSES)

NO. OF 1/ CIIIIITTAR LIIIITTITI EXMIBIT o cmenmmootTioIIIC
CITY POPULAT A ] E L F T D M R L 8]
&7 69,064 10 21 73 25 &0 101 1 a3 17 a9 77

POPULATION PER EMPLOYEE:
FOPULATION PER EQUIPMENT:

1/ Rumber of Cities Responding

1151 683 690645 1606 4067
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