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SUMMARY

This is a brief summary of estimated needs on
the 112,000 miles of roads and strects in lowa in
the 20-year period, 1960-1980. Basic recom-
mendations for revision of system classification
and for improved management and inter-govern-
mental relations are also included. Details are
shown in the following six chapters and Appendix.

The report is based on engincering analysis of
existing status of roads and strects compared to
standards of design and maintenance required for
future traftic. Projections of past trends to 1980
indicate:

¢ A population gain of 400,000—all in
citics—with a statewide total of 3,130,000

* A 40 percent rise o namiber of motor
vehicles—reaching 1,800,000

* A 70 percent increase in total travel—
reaching 20 billion vehicle mites annually.

Some 63 percent of ail travel is on rural and
urban State Primary Highways, 19 percent on
other urban streets, and 18 percent on secondary
roads.

System Classification

Revision of present road systems, and establish-
ment of municipal street systems, were found 1o
be essential for logical engineering analysis and
as a basis for beller management and proper
financing. Proposed systems are recommended for
legal adoption after further official study of de-
tails, but retain the basic principles and limits
indicated in this report. Costs reported here are
based on the recommended systems.
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The proposed State Primary Road System
should be limited by legislation to 8,400 mules,
rural and urban. The State Highway Commission
should be required to establish a rural and urban
freeway system, not to exceed 2,000 miles (in-
cluding the 700-mile Interstate System), within
the State Primary Road System. Although 500
miles are not proposed for completion by 1980,
this entire freeway system includes routes which
sooner or later will require construction to stand-
ards similar o those on the Interstate System.

The Commission should be given full adminis-
trative and fiscal responsibility for all proposed
Primary Roads inside municipalities, similar to
its rexponsibilities in rural arcas, thus changing its
present permissive authority to a mandatory re-
sponsibility.

The general assembly should consider proper
disposition of the 1,900 miles of existing State
Prinuiry Roads that provide mainly local, not
statewide, service. These should be transferred to
counties and municipalities, but if retained as a
state responsibility, they should be treated like
county roads or city streets, financed separately,
with no other roads or strects added.

The existing 34,000-mile Farm-to-Market Sys-
tem should be reduced 1o about 32,000 miles by
eliminating routes not part of the Federal-aid
Secondary System. Then, about 12,000 miles of
the more heavily traveled revised Farm-to-Market
System should be established as a County Trunk
Road System and the balance termed “County
Fecder Roads.” The general assembly should
limit the total extent of County Trunk Roads, and
require State Highway Commission approval of
selection and revisions,

Similarly. legislation should require that the
12.000 miles of municipal streets be classified into
Swate Primary, City Artenial and Access Streets.
Primary routes, totaling about 860 miles, should
be sclected by the Commission, which should
also assist and approve municipal sclection of
Arterial Streets, totaling about 2,300 miles. Legis-
lation showld hmit combined primaries and arte-
rials to 30 percent of total steect mileage in any
municipality.

Legislation should require local governments to
establish, with Statc Highway Commission ap-
proval, minimum design standards for improve-
ment of cach class of roads and strects, other
than Local Secondary Roads and Access Streets.
When state aid is used for such improvements, the
Jaw should require construction 10 such standards,
or better.

Other legistation recommended includes repeal
of existing law prohibiting diagonal roads; author-
ity for the Commission to transfer to other juris-
dictions, without arbitrary restrictions, any Pri-
mary Road whose function has been superseded
by new location; and claritication of responsibility
for State Park and Institutional Roads. On this
last point, it is suggested that the respective
boards or commissions be made fully responsible
for final decisions and for costs of improvements
and maintenance, The State Highway Commis-
sion, however, should be required to provide de-
sired services at cost.

Alternative Programs
AL 1959 prices, the accompanyng table shows
estinated total costs, including construction, mamn-
tenance and administration, for 10, 15, and 20-
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year “catch-up™ periods for cach proposed system.
Total costs from 1960 through 1980 would be
about the same, regardless of which program may
be adopied.

Summation of average annual costs for all s5ys-
tems indicates:

Per Year
$278,000,000 for a 20-year “catch-up™ program
310,000,000 for a 15-year “catch-up” program

361,000,000 for a 10-ycar “catch-up™ program

Higher annual cost over a period of ten years,
for example, would permit acceleration of work
to overcome the backlog of existing needs in 10,
rather than 15 or 20 years, following which costs
could be reduced for a time. Each “catch-up”
program also includes new needs that would
accrue in the period.

Those costs can be compared with the following
1959 expenditures, from all sources of revenue,
on roads and strects, under the three general
jurisdictions:

State (Rural and

Municipal) $109,500,000
Municipal 32,500,000
County 88,000,000

Total $230,000,000
Other comparisons may be made as follows:
1960-1980
ANNUAL
1959 PROGRAM
EXPENDITURES CosT
Per Vehicle Mile 2 cents 1.7 cents
Per Registered Vehicle %177 $178
Per Capita $ 84 $ 95




Needs, 1960-1980

For proposed rural State Primary Roads, 5,600
miles of two-lane highways will require construc-
tion or reconstruction. About 1,500 miles of
multi-lane highways will be needed prior to 1980,
of which all but 213 miles would be Interstate and
other lowa freeways. Rural freeways, including
Interstate, would cost $716,000,000—about S5
percent of all basic construction on rural Primary
Roads.

About one-third of the proposed rural Primary
Road System is now intolcrable; the cost to im-
prove this backlog is $373,000,000. Backlog costs
of that system in municipalities totals $144,000,-
000. For other systems, backlog data follow:

PERCENT

OF MILES CONSTRUCTION
SYSTEM INTOLERABLE CosTt
County Trunk 70 $340,000,000
County Feeder 20 136,000,000
Local Roads 38 363,000,000
Acterial Streets 32 126,000,000
Access Streets 50 278,000,000

The 20-year programs contemplate that, when
completed, all County Trunk roads would be
paved, and a total of 9,000 miles of light paving
or dustless surfaces would exist on Fecder Roads,
compared to 1,000 miles now. Some 15,000
bridges would be built on all county roads.

Estimates provide for paving all Arterial Streets
by 1980, and for dustiess surfaces on all but 500
miles of Access Streets. The latter now have over
4,000 miles of gravel or earth surfaces.

Of 20-year total costs, maintenance is a sub-
stantial proportion, ranging from about 11 per-

cent on State Primary routes to 45 percent on
county Local Roads.

Safety

This study, in every phase, has considered
feasible enginecring means to cut the accident
and death toll. Specifically, the following steps
have been included to improve the situation:

1. A proposed rural and urban frecway system
—the safcst highway design
2. Improved design standards, on all roads
and streets, cncompassing the best known
safety features cconomically feasible
. Proposals for improvement of highways
to those standards
. Greater planned consistency of route de-
velopment
. Special studies of traffic operation necds for
improved maintenance, signs, signals, and
other control devices
Management proposals that would aid in
improving coordination and action on high-
way devclopment for maximum safety.

Safety must go hand in hand with efficiency
and economy of highway travel. All have been
considered jointly in making the report of costs
and recommendations of this study.

Management

The scope and size of continuing programs just
summarized require the most advanced manage-
ment techniques and modernized laws possible.

State Highway Commission

By gencral standards of competency and effi-
ciency, the Commission and its staff measures up
to the work assigned to it by the general assembly.
The Commission is in the process of continual
self-examination, aiming for further improve-
ments. Looking to the future, many rccommen-
dations of this study call for further adjustments,
both in responsibilities and in methods of dis-
charging them—building on the good foundation
already laid.

It is recommended, however, that legislation be
enacted to define the proper role of the Iowa State
Highway Commission as a policy-making body,
and to constitute an lowa State Highway Depart-
ment, whose chief executive officer should be the
Chief Engincer, responsible to the Commission
for carrying out its approved policies, for operat-
ing the Department, and for recommending re-
vised policy.

Headquarters reorganization now underway
conforms to accepted concepts of management,
with business, planning and engineering functions,
cach consolidated under a head responsible to
the Chief Engineer. District organization should
be studied in a manner similar to that of head-
quarters. As a general policy, however, it appears
that the Commission has adopted a centralized
organization, delegating only limited duties to the
districts, and leaving some confusion concerning
authority, responsibility, dutics and supervision.
The Commission should consider further decen-
tralization, including design functions, and clarity
responsibilities along staff and line principles.




More broad-gauged advance planning of areas,
regions and route corridors, and in cities, should
be accomplished by Department engineers. Steps
arc now being taken to improve this work, as well
as advance scheduling of project design and con-
struction,

About $270 million worth of right of way is
needed prior to 1980 for rural and urban Primary
Roads. Improvements in laws relating to right of
way are aeeded, including: a method of providing
immediate possession, pending final settlement;
exchange of unused land for other needed prop-
erty; and provision of a revolving fund for ad-
vance purchases.

Legisiation should also expand Commission ac-
tivities in cooperative relations to municipal street
programs—providing for similar responsibilitics
to those now established or proposed for county
roads. This should include research activities
financed from special funds, but exclude direct
control of funds and letting of contracts, except on
Primary Roads. At least onec urban engineer
should be appointed in each highway district, and
state traffic engineering service shouid be provided
to smaller municipalities at cost, upaon request,

Cltles and Towns

The general assembly should create an Arterial
Street Fund, require five-year advance programs
in larger citics, and provide for annual reports
from all municipalities.

Larger cities should be required to provide com-
petent  continuous engineering supervision for

strect work, as a prerequisite to state aid. All
municipalities should be required to designate one
responsible official to represent the city when deal-
ing with state or county officials on street matters.

Master planning activities should be stepped up
in larger cities, including perpetual inventories of
facilities and traffic along lines suggested by the
National Committee on Urban Transportation,

Only about 10 percent of municipalities under
5,000 population regularly employ engineers or
consultants for street work. Many towns are too
small for efficient maintenance or construction
activity. Legislation is needed to permit and en-
courage smaller municipalities to contract with
adjoining cities or with counties to provide con-
struction and maintenance service at cost. An
alternative would be 1o give full responsibility for
main streets, other than State Primary routes, to
counties if complex fiscal and other inter-govern-
mental problems can be resolved. To qualify for
Arterial Strect Fund state aid, each community
should show evidence of adequate engineering
service,

Counties

Legislation should provide that boards of super-
visors be restricted to policy-making-—not per-
sonal direction of maintenance or other activities
that should be under direct executive charge of
the county engineer.

Law should provide that the county engineer
must be cmployed from among engineers ap-
proved by the State Highway Commission. Em-
ployment should be for a definite term of five
years, after a one-year probationary period, with

later removal only for cause. The county cngineer
should be given full executive control and be fully
accountable and responsible to the board of
supervisors. Five-year advance programs for each
county road system should be prepared and kept
up to date.

Equipment revolving funds should be establish-
ed, and cost accounting, including appropriate
rental rates for all equipment, should be required
in ail counties. Uniform accounting systems should
be established in cooperation with the State High-
way Commission, to provide correct construction
and maintenance costs on each system—data not
now available.

Maintenance standards should be developed,
adopted and followed in all couaties.

Both counties and cities are handicapped by
lack of authority to deal adequately with grow-
ing suburbs of cities and towns. Legislation is
nceded to strengthen county planning laws, giving
official power to control new road and street de-
velopment, including establishment of minimum
design standards and uniform platting require-
ments. Cities and counties should be authorized
to work out joint arrangements in those matters
that affect both agencies of government.

Finally, the basic data of this study should be
revised periodically, kept up to date, and used for
future development planning, management analy-
sis and fiscal review, with reports to the general
assembly on progress and problems.




Left: lowa's dependence on
highway transportation is made
all too clear by heavy snows.
Shown here are some 75 trucks
near Davenport blocked by

the blizzard of February, 1860.
Such conditions are of short
duration. Drifts are soon
removed and traffic movements
resume.

Above: Back in 1918 this truck,
so called, had limited service

in winter and was of little use
during the spring breakup

and periods of heavy rain. lowa's
determined attack on poor
roads has paid tremendous
dividends.



HIGHWAY

USE

AND

BASIC
RESOURCES

Where people live and how they make their
living control the lacation and kinds of highway
service they need.

[owa’s ecconomy has changed vastly over the
years. In the last decade industry has made
notable gains; more and more people are living
in urban areas. These and other factors are
shaping Towa's highway transportation future,

Basic resources are of little value unless these
is transportation—the better the transportation
the more uscable resources become. The rich
lands of Iowa atltracted people who struggled
with boats, wagons and horses to meet their early
nceds for transportation; later they turned to rails
and still later to constructing mud-free, year-
round roads.

Rapid transportation and communication of
all kinds contribute to economic growth and
exchange of the products of labor. They lower
production costs to benefit more people. Trans-
portation has brought Jowa economic health,
wealth and world-wide markets.

Resources of Jowa—people, land, geography
and productive capacity—are reviewed in this
chapter to help understand prospects for the
future. After more than a century of growth,
what are requirements for highway service today
and for the years immediately ahead?

Forecasts of Nighway Use

Forccasts of probable future travel are needed
for highway planning and design (on which costs
are based) and for estimating income for road and
street purposes. Projections of past trends in pop-
ulation, motor vehicle ownership and travel indi-
cate a steady but unspectacular increase during
the next two decades. This is consistent with the
healthy outlook for Towa's cconomy.

People

lowa early gained reputation as a rich land
when people discovered and reponted that corn
grew taller there than any other place in the
world. Floods of farmers brought a rather
uniform and complete occupation of the [and by
1900 and formation of many small and some
larger communities, primarily to serve agricul-
tural needs. In that ycar, there were already
2,232,000 -people in lowa. The state was then a
“mud road” state.

The population of lowa in 1960 was 2.75 mil-
lion, This was attained following a period of rapid
growth prior to 1900 and slower growth there-
after, as shown in the chart on Page 13. In
1960, the population in cities over 2,500 slightly
exceeded rural and small city population for the
first time., Some two-thirds of the people live
inside incorporated places. Based on expected
growth of industry, and the gradual decrease in
rural population prevailing over the last six dec-
ades, all of the 400,000 increase in population
anticipated in Iowa by 1980 will go to cities.

Although there should be over 750,000 peo-
ple still living in rural areas in 1980, the tendency
toward city living will add to the burden on exist-
ing streets in many coromunities. Growth in city
population usually requires more land to be occu-
picd by urban dwellers, Roads and streets must
be improved and new ones built to carry increased
traffic between central business districts and other
important points of traffic interest.

At the same time, while farms and small com-
munities are decreasing slightly in total popula-
tion, these areas will continue to require adequate
highway service.

Motor Vehicles

In 1959 there was one registered motor vehicle
for every 2.2 persons in the state. If all 1,296,000
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Page 12

This map reveals that density of population in rural areas varies little from
county to county, Cities and towns ure dispersed throughout the state, bui
in greater density in the eastern than in the western half. Rural peopulation
is portrayed in black; municipal population in red.

vehicles were in use at the same time, there
would be only 455 fect of road or street for cach.

Despite depression and wartime testrictions,
the rate of increase in motor vehicle registrations
during the last half century averaged about 250.-
(0G vehicles per decade. That was two and one-
half times greater than the rate of population
increase in the same period, indicating the rapid
spread of motor vehicle ownership.

As shown in an accompanying chan, the pres-
ent outlook is for continuance of the long-term
upward trend in total motor vehicle registrations,
assuming economic conditions remain favorable.
Probably 500,000 more vehicles will be owned
in lowa by 1980, bringing the total to nearly
1,800,000.

Trave/f

Passenger cars, trucks and buses in 1959 were
driven a total distance of 11.6 billion miles on
roads and strects of lowa. This is equivalent to
9,000 miles for each motor vehicle registered.
At 10 cents per mile of travel this means an
expenditure of somewhat over & billion dollars—
one-fifth of the state’s income.

Volume of travel in 1959 was about six billion
vehicle miles greater than it was in 1939, having
more than doubled in that period, as may be
observed in the accompanying chart. An increase
of another eight billion vehicle miles is anticipated
in the next two decades—a 70 percent increasc
over the 1959 amount. This will be the result
of more people, more vehicles and greater indi-
vidual use for continucd economic growth—pro-
vided roads and bridges are adequate to permit
such travel growth. About one-fifth of all travel
is by trucks—a proportion which has been grow-
ing slowly for some time, and may increase
slightly in the future.

Economic and social activities of farmers and




city people are so intertwined, partly through the
more extensive use of motor vehicles, that all road
and street systems provide a considerable service
to both groups. Traffic studies reveal that resi-
dents of non-incorporated areas gencrate 36 per-
cent of total travel. They produce one-third of
all travel by Iowans on State Primary Highways,
and, as would be natural, two-thirds of the travel
on farm-to-market roads and three-fourths of
that on local rural roads. But rural people also
are responsible for 20 percent of the travel on
municipal streets.

On the other hand, residents of incorporated
citics and towns generate 64 percent of the total
travel by lowans. They produce two-thirds of
the travel on State Primaries, one-third of the
travel on farm-to-market roads, a fourth of that

POPULATION (IN MILLIONS)

1840 1360 1880 1900 1920 1940 1960

on local rural roads, but city and town people
account for 80 percent of the travel on streets.

Economic Review

Natural resources, agricultural, industrial and
business activities, and their distribution in the
state, greatly influence highway requirements, The
nature of lowa's economy reveals solidly-based,
well-diversified sources of income, dispersed gen-
erally throughout the state. This gives assurance
of a steady growth in the state’s economy and, as
previously indicated, in vehicle ownership and
travel—in themselves good indicators of economic
conditions in localities, regions and the nation.

A 1958 report by the Governor’s Commission
on Economic and Social Trends in lowa stated

MOTOR VEHICLE
REGISTRATIONS
{IN MILLIONS)

in part *. . . economic, industrial and agricultural
progress of the State of lowa will depend in great
measure on the type and quality of transportation
which its [eaders provide for jt.”

Personal Income Sources

Income of lowa people in 1959 totaled $5.1
billion, of which nearly half was derived from
salaries in industry, trade, transportation, busi-
ness services and government. Another 30 per-
cent came from property, non-farm proprietor's
profits, pensions and insurance benefits.

Farm proprietors and labor received about 21
percent, or nearly $1.1 billion—the largest single
category of income, as shown in the table on
Page 16.

VEHICLE MILES
OF TRAVEL
{IN BILLIONS)

1930 1340 1950 1960




Of the 11.6 billion miles of
motor vehicle travel in lowa in
1959, 50 percenr was on

rural State Primary Highways,
18 percent on county roads, 13
percent on extensions of
Primary Highways into and
through cities and towns, and 19
percent on other municipal
streets.

Abotit two-thirds of the state’s
population now lives in
incorporated cities and towns.
Since 1900 the steady growth
of urban population has more
than offset the gradual decline
of rural population. Trends in
population growth indicate
that three-fourths of the net
increase in population between
1960 and 1980 will go ta the
seven largest cities, The balance
will be divided among the
smaller cities.

Towa ranks second among the
states in rotal value of
agricultural and livesiock
production.

TWO THIRDS OF ALL

TRAVEL IS ON
STATE RURAL ROADS
HIGHWAYS

0% MUNICIPAL

MUNICIPAL
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Manufacturing is the next largest single source
of income. Tts geographic distribution among a
number of smaller centers means extra income
possibilities for farm operators and farm labor.
This helps to balance agriculture and industry—
improving chances for economic stability and
growth. Evidence 1s that, while lowa do¢s not
have the potential for a rapid rise in manufactur-
ing, ncvertheless, nationwide decentralization of
industry and increased farm mechanization, plus
a good labor supply in lowa, will encourage
steady growth.

Examination of special aspects and geograph-
ical distribution of the components of lowa's
economy is necessary to measure their influence
on highway travel and needs.

Natural Resources

Towa's natural resources are few in number but
of great importance to the state and the nation.
Most important of all are the rich, dark soils
which blanket much of the state. Twenty-five
percent of the grade A agricultural soils in the
United States are in lowa.

These soils, and a climate favorable for growing
cereal and forage crops, give lowa first or sec-
ond place in the nation for several agricuitural
products,

Mineral resources of Iowa consist of clays,
shales, limestones, sand, gravel, gypsum, and
bituminous coal. Clays suitable for one or more
clay products are found in -nearly every county.
Shales for special clay products and for use with
limestones in the production of portland cement
are found in the central, north central, and eastern
portions of the state. Limestones suitable for use
as road metal or coarse aggregate for concrete
are found in extensive deposits in the same arcas
and at widely separated locations in southwestern
areas. Large deposits of gypsum are found in




Webster, Des Maoines and Appanoose Counties.
Bituminous coal is found in a single large area of
about 20,000 squarc miles in south central lowa.

Sand of varying qualities for highway construc-
tion and building purposes is widely distributed.
Gravel deposits suitable for highway construction
and maintenance arc found principally in the
central, northwestern, and northern parts of the
state and along the Mississippi River.

The presence and distribution of limestone,
sand, and gravel deposits are of great significance
in highway construction and maintenance. Areas
tacking deposits of any of these materials sutfer
high costs for importing them for highway
purposes.

Agriculture

Farming is the leading industry in Jowa. In
units operated, in employment and exploitation
of natural resources, workers employed, in per-
sonal income received, and in contributions to the
economy of the state and nation, it surpasses any
other single industry in the state.

] B

,

Initially, all farm produce in lowa is moved over the highways, much

of it to markets in nearby siates.

) PR I -

There are 193,000 furms in Towa. Collectively,
they encompass 95 percent of the 36 million
acres of land in the state. In 1957 there were
336,000 farm workers employed. Receipts from
sales of crops in 1954 were $440 million, and
from sales of livestock products was $1.25 billion.

Although having only 1.89 percent of the total
land irea in the continental United States, lowa
receipts from sale of farm crops were about three
percent of all such sales in the nation. Reccipts
from sales of livestock and livestock products
were 11 percent of the national total, placing lowa
first among sales in this category, and second in
combined sales of these products and farm crops.

Towa annually supplies about seven percent of
all farm products sold in the nation.
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Access to a public highway is essential to farm
operations and to a standard of living on the
farms comparable to that enjoyed by workers in
other industrics in the state. Farm operators
depend exclusively upon highway transportation
for initial movement of farm crops, livestock and
livestock products to market. Over 90 percent of
these products are moved by truck to markets in
Iowa and surrounding states. About four million
cases of shell eggs cach year are distributed en-
tirely by truck to !3 major markets, some as far
distant as Boston, Atlanta, Los Angeles, and San
Francisco; 98 percent of the 14 million pounds
of frozen eggs that are processed annually in Jowa
are trucked to eight major markets. The lowa
turkey industry, third largest in the nation, dis-
tributed 146 million pounds of processed turkeys,
90 percent of its production, by truck throughout
the United States. Of all loaded dual-tired trucks
on main routes in Iowa, 32 percent arc carrying
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grain, teed, livestock or livestock products.

Farm land has attained full development in
Iowa; all available land is occupied.

There is a small loss to city growth, to highway
rights of way, and to industry. Agriculture is
unable to c¢xpand in area. However, it can in-
crease production, even with further reductions
in acrcage tilled and fewer farm workers.

In 1954 the average farm in lowa was 176
acres, which allows 3.6 farms per square mile
of land area. This compares with 158 acres and
4.0 farms per square mile in 1930; farm popula-
tion declined 20 per cent between 1920 and 1950.

Trends toward fewer and larger farms and
fewer workers will probably continue for some
time. This will tend to reduce the need for im-
provement of a few local roads. However, in-
creased production will call for better main

market roads on which traffic, particularly truck
traffic, will he more concentrated.

Manufacturing

Manufacturing is an important segment of the
economy of lowa contributing much toward eco-
nomic diversification, stability and employment
opportunitics. In 1959 there were 3,578 manu-
facturing and processing plants in the state. The
133 different groups of industries represented em-
ployed a total of 180,000 workers.




Total sales value of products was $5 billion,
of which $1.6 billion was value added by manufac-
turing or processing in lowa. Growth in manu-
facturing output is approximately three percent
annually, about the same as for the nation. Much
of the growth is due to shifts of industry to lowa
locations—mainly in or near the larger cities.

Some 22 groups of Iowa industrics use agri-
cultural products as inputs, and are especially
important in the state’s farm, as well as indus-
trial, economy. Most plants in these groups arc
involved in preparation of food and kindred prod-
ucts. They employ about 30 percent of the work-
ers engaged in manufacturing operations in the
state. Eight of these groups of industries have out-
puts greatly in excess of consumption in lowa.
This includes meat, poultry, butter, animal feeds,
and cereals.

There were 102 industrial groups with 2,226
plants in lowa utilizing raw materials and products
from outside sources. Thesc industries make a
wide variety of products for sale in other states,
and employ about 70 percent of the workers in
manufacturing.

Nine groups of industries utilize Towa non-
agricultural raw materials and products. The
principal outputs of these groups are portland
cement, brick, tile, clay pipe and block, concrete
products, and gypsum board and blocks. These
products are distributed principally to markets in
Iowa and nearby states and to some regions more
distant from lowa. Mining and processing of
gypsum is a rapidly growing industry. Iowa pro-
duces 11 percent of the national output of gypsum
products,

importance of Transportation

The location of this vast complex of industries
in fowa is based primarily on the strategic location
of the state with regard to sources of raw ma-

Above: While the population trend is toward
urban centers many people enjoy recrea-
tional travel on weekends and holidays.

Below: A mark of the modern era of high-
way transportation is the outlying shopping
center—this one is near Des Moines.
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terials and relation o markets. For some ruw
materials, such as gypsum, farm crops, and live-
stock, Jowa lself is the source. In these cases,
processing is undertaken virtually at the site of
raw materiads. For other raw materials Iowa lies
on the route between the sources and markets
for finished products.

For great quantities of raw materials and prod-
ucts such as iron, steel, and other metals, lowa
lies on the fringe of the producing region which
is, in turn, the market for the finished products.
But in spite of small additional costs of transpor-
tation, lowa has an advantage in lower wage
scales, lower plant site costs, and lower taxes, and
has better plant space and environment for work-
ers than many plants in the market area. Expan-
sion and development of industry in Towa is
mutually beneficial to industry and to the state,

Maintenance and improvement of good transpor-
tation—air, rail and highway—is essential to con-
tinued growth and to help offset the disadvantage
of being outside primary markets.

MNearly all of the 180,000 factory cmployees
get to work by bus or private automobile. At
least one company operates its own bus service,
picking up ¢employees miles away. Raw materials,
parts, and sub-assemblies flow into plants on pre-
cise schedules. A large percentage of finished
products go directly by truck to markets through-
out the country. Overnight highway transport
service from suppliers hundreds of miles distant
enables wholesalers and merchants 1o maintain
small inventorics and yet offer complete lines of
the newest and freshest merchandise. Similarly,
manufacturers and processors are able to operate
at full cfficiency without heavy investment in

stocks of goods and warchouse facilities.

Such service depends on adequate highway
facilities for convenience, freedom of movement,
and efficiency of operation.

Other Activities

Much coal used in the state for gencration of
clectric energy comes from the relatively small
Iowa mining operations. Nearly all of the lime-
stone, sand, and gravel used in the construction
of roads, bridges, and buildings and for mainte-
nance of the 112,000 miles of roads and strects
come from lowa quarries. All employ highway
transportation extensively for the distribution of
their products to markets or to points of con-
sumption or fabrication into other products.

Printing, banking, insurance underwriting,
wholesale and retail trading, and personal serv-

A commonplace sight today is transportation of farm equipment by truck—to the sales rooms and to the farm.

. .
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tces are important elements in the economy of
lowa. Collectively, income produced by this
group of industries excecds that from manufac-
turing and is second only to that from farming.
Practically all periodicals, daily and weekly news-
papers, and a great mass of printed matcrial pro-
duced by the printing industry are distributed by
highway transportation. The largest morning-
evening daily newspaper relics on 450 trucks and
cars for distribution to newsboy agent-managers.
These vehicles travel a total of nearly five million
miles annually. The newspaper which goes to
press at 10 o'clock at night is in the hands of its
subscribers in the farthest comners of the state at
breakfast time the following morning.

Transportation industry

Truck transportation involving 240,000 com-

- S
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Truck transporiation is a big lowa business which

mercial vehicles registered in [owa, is a vigorous,
thriving, and growing industry. It serves cvery
farm, industry and activity in the state, including
itself. Operators of motor velcles of all kinds
depend on tank trucks exclusively for delivery of
gasoline and other motor fuel throughout the state
to several thousand service stations. Thousands
of homes are heated with oil delivered solely by
truck. lowa annually is now consuming « total of
1.75 billion gallons of gasoline and fuel oil, ail
delivered by truck transport from pipeline termi-
nals. Huge storage facilities for individual outlets
are unnecessary. Service stations and feel oil de-
pots, in cffect, use storage tanks on wheels.

About 70 percent of all mail in Iowa is trans-
ported by truck. Owver 65 percent of the rural
highways in the state arc covered by rural free
delivery mail routes.

is geared to farm as well

N

as industrial
. SR

it

All motor vehicle transportation, including pas-
senger auwtomobiles and buses, involves current
expenditures of over ¢ billion dollars anaually in
lowa. About onc of every seven jobs in lowa
relates ditectly to highway trapsportation-—sales
and servicing of vehicles, building and mainmtain-
ing highways, and related activities. Highways
must be prepared 10 provide maximum efficiency,
safety, service and economy to contribute to eco-
nomic growth. Conversely, the influence of
economic {rends on future motor vehicle demand
is great,

This review aids in setting the stage for classi-
fying highways into efficient systems based on
their function of serving peaple where they live
and work, and in providing necessary intcrchange
of goods, business and sovial activity essential 10
a bright economic future,

operations.
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PLANNED
ROAD
AND
STREET
SYSTEMS

To best serve lowa’s economy and traffic needs,
roads and streets should be organized into sys-
tems, each consistent throughout with state, coun-
ty or city transportation needs. Although efforis
have been directed to that end over the past 50
years, existing systems still do not provide a com-
pletely adequate basis for planning, financing and
management actions to provide maximum service
at puinmimum cost.

This chapter points out the problems that have
arisen, establishes criteria for an objective reor-
ganization of systems, shows the specific roads
and examples of streets proposed for each system,
and points to the benefits that can be achieved.
Moreover, the proposcd systems are the basis for
reporting needs and costs shown in the balance
of the report.

Why Organize Systems?

fowa's 1.3 million vehicles daily travel 33 mil-
lion miles on the state’s 112,000 miles of roads
and streets, Most of the rural roads, shown on
the accompanying map, were laid out during the
last century and have been improved under, first,
township and, later county and state management.
A few streets carry traffic volumes in excess of
20,000 vehicles per day. Nearly 10,000 miles
of roads serve less than 10 vehicles per day.

Many roads and streets serve primarily to pro-
vide access to land; others collect and distribute
traffic to or from these access roads. Some carry
telatively large volumes of trucks and passenger
cars, many of them traveling long distances be-
tween major centers.

Roads or streets serving similar purposes should
be grouped together, systematically interconnected
throughout the areas they serve and then assigned

to government agencies having primary interest in
the type of service each system provides. That
process is known as highway classification.

Organizing roads and strects into Jogical sys-
tems according to their predominant service func-
tion makes better management possible. Grouping
like purpose roads and streets together greatly
assists in providing equal service where conditions
are similar. It gives legislators and administrators
opportunity to recognize and meet the most essen-
tial needs in the order of their impartance. When
roads and strects are uniformly and consistently
classified, it tends to reduce pressure for system
changes, thereby giving cach system stability and
necded freedom from continual change. This in
turn materially aids sound, long ranpe planning
and provides a logical basis for proper system
financing.

Existing Systems

Present Iowa highway law provides for three
basic rural road systems—State Primary Road
System, Farm-to-Market and Local Secondary
Road Systerns (the latier two combined are known
as the Secondary Road System). The law also
provides for State Park and State Institutional
Roads. Further; the Jaw contains a general basis
for selection of roads included in e¢ach system.

The State Highway Commission is responsible
for selection of Primary System routes, and also
must approve routes selected as Farm-to-Market
Roads by the respective county boards of super-
visors. [t is evident that the intent of the law is
to group tural roads on the basis of their rela-
tive importance 10 the state as a whole or to indi-
vidual counties and local communities.

The law is remarkably silent about street sys-
tems ip cities and towns, although some citics by
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local ordinance or resolution have adopted artenal
street systems and each city and town is given
jurisdiction over streets inside their corporate
limits. The law authorizes {but does not require)
the State Highway Commission, subject to ap-
proval by respective city councils, to select, build
and maintain ‘“‘extensions of the primary road
system” within cities and towns.

The accompanying table summarizes the mile-
age in each legal category and identifies the ad-
ministratively responsible agency of government,

History ot Highway Systems
in lowa

Prior to 1913 all rural roads werc under town-
ship control. The first classification of rurat coads
into systems came in 1913 with the cstablishment
of County Road Systems, composed of 10 o 15
percent of the rural toad milcage, selected by and
under control of county boards of supervisors.
All other rural roads remained under township
control.

A Federal-County Cooperation Systcm  was
authotized in 1917 and a 6,000-mile system was
designated in 1919, primarily to take advantage
of 50-50 financing provisions of the Federal-aid
Act of 1916, In 1919, the Federal-County Co-
operation System was re-established as the State
Primary Road System under the general super-
vision of the State Highway Commission. How-
ever, cach county continued to build and maintsin
the mileage within its borders.

Significant changes occurred in 1929, Led by
those who saw the broadening of community in-
terest in rural roads and the greater efficiency of
larger road units, complete contro! of all township
roads was transferred 10 the counties. Full con-
wro), selection and administration of the Primary
Road System had been transferred from the coun-
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ties to the State Highway Commission two years
carlier. In that year the Primary System included
6,800 miles of main rural roads and the County
Trunk (formerly County Road) System, about
12,000 miles. The temaining 84,000 miles of rural
roads constituted the Local Road System.

In 1939, legislation authorized a Farm-to-Mart-
ket Systern to include the County Trunk System
plus certain other Jocal roads. In 1948 the Farm-
to-Murkel Road Systera was enlarged 1o 34,000
miles, In 1957, the names County Trunk and
County Local Road System were dropped. Al
roads under county control were designated as
Secondary Roads, divided into Farm-to-Market
Roads and Local Secondary Roads.

Federal Systams In Jowa

Since 1916 the Fedecal government has played
an important role, cooperating with the states to
improve specific classes of roads and strects, The
Federal role has been limited to supporting im-
provement of major stale, county and city rouds
ot streets by providing Federal funds to match
state or local-funds in equal amounts up 10 the
level of 1the Federal funds authorized. To insure
prudent use of funds, Federal legislation specifies
certain minimum requirements for elighility of
funds, including establishment of Federal-aid sys-
tems (these may or may not be coincident with
state and local systems) minimum design stand-
ards, preparation of annual improvement pro-
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. .EXISTING STATE PRIMARY AND 'FARM-TO-MARKET SYSTEMS o
- State Primary Roads are shown in black; Farm-to-Market roads in red. State Primary Roads, including

. extensions through municipalities, total 9,787 miles in length. The established Farm-to-Market Systems
of the 99 counties total 33,973 miles.
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grams, accounting for funds used, and proper
maintenance following construction.

The Towa portion of the Federal-aid Primary
System authorized in 1916 was first selected in
1919. Tt included about half the roads in the
Primary System. With the passage of time other
routes werc added until today this system, with
few cxceptions, is coincident with the existing
State Primary System.

The Federal-aid Secondary System is today
nearly coincident with the existing Farm-to-Mar-
ket System (34,000 miles), and is the largest
such system in any state. However, there are
approximately 500 miles of Federal-aid Secondary
routes on local Secondary Roads and also 2,300
miles of Farm-to-Market Roads not a part of
the Federal-aid Secondary System.

In 1944, the United States Congress passed a
measure creating a 40,000-mile (later raised to
41,000-mile) National System of Interstate and
Defense Highways to include those roads which
are of greatest importance to the nation as a whole
for purposes of interstate travel and national de-
fense. The lowa portion of this system has 711
miles covering three major routes as shown in the
accompanying map. For the first time in 1954
the Federal government revised the traditional
50-50 matching formula and agreed to pay 60
percent of construction costs when matched “with
40 percent funds supplied by the states. In 1956
the formula was revised to 90 percent Federal
and ten percent state.

Basic Problems

More than 30 years have passed since the
last comprehensive review of road and street
classification in Iowa. Substantial changes in the
state’s cconomy, plus a threefold increase in motor
travel are largely responsible for certain significant
problems.




Local Service Primary Roads

While most Primary Roads provide mainline
statewide service, detailed studies reveal some
whose light traffic uses are similar to the more
important Sccondary Roads, and thus arc im-
propetly classified as Primary Roads.

Among these lightly traveled Primary Roads
are 1,160 miles of short spurs whose sole function
is to connect small towns (average size slightly
over 300, none larger than 1,500) to main state
highways.

Also, therc are 740 miles of low trathc, non-
continuous primaries whose only function is to
provide cross connections between two main high-
ways in sparsely populated rural areas.

Present and impending concentrations of traffic warrant the freeway type
of design on many miles of lowa highways in addition to those planned

These 1,900 miles of lightly traveled spurs and
cross connectors, now being built to state high-
way standards in rural areas and municipalities
are necded and are important to the people located
in the immediate area. However, since they serve
only to collect traffic from small towns and local
county roads, they should be improved to the
standards of other roads in the state providing
similar service; that is, to standards for Farm-to-
Market Roads, or strects, not state highway stand-
ards. A substaotial net statewide savings in con-
struction and maintenance costs would result,

Rural—Municipal Continuity
By law, the Primary Road System is estab-

lished as a rural system. Even though permissive
legislation has been enacted authorizing urban
extensions, the philosophy that the Primary Sys-
tem is a rural system has not disappeared. To
achieve a fully adequate statewide transportation
network, limitation of state interest on urban
extensions to the “. . . width . . . of the (rural)
primary road system” no longer is rcasonable.
This unbalanced interest in the component parts
of the Primary Road System is typically expressed
in the law-—

*(Rural) Primary roads shall be maintained by
the state highway commission and the cost thereof
paid out of the primary road fund. Extensions
of primary roads in cities and towns may be
maintained by the state highway commission . , .

for construction on the Interstate System. Freeways speed traffic and
bring three or Jour times greater safety than ordinary roads.




The needs of state highway traffic today require
that a state systemn include, as full partners, the
extensions of the Primary Road System into and
through cities and towns.

Directness of Travel

To add one extra mile to the trip length of a
route carrying 5,000 vehicles daily adds (at three
cents a4 mile) $150 per day to the cost of gasoline
and oil used by the motorists. This totals about
$55,000 annually. The highway engineer is there-
fore under great obligation to highway users—
especially on more heavily traveled routes—to
give careful attention to directness of travel.
Restrictions such as . . . the state highway com-
mission shall not purchase right of way and con-
struct a new system of diagonal highways radiat-
ing from any city with a population over one
hundred thousand” are not only discriminatory
but operate to the financial disadvantage of all
users. This provision should be repealed.

System Size

The large size of [owa’s Farm-to-Market Sys-
tern raises the question as to whether there has
been orderly and logical improvement within the
system,

A following section describes how the Farm-
to-Market System was divided, for the purpose
of this study, into two parts according to use and
function. Examination of past progress on. these
two segments of the Farm-to-Market System
shows that in six counties about the same prog-
ress has been made in improving both parts of
the Farm-to-Market System—although the portion
proposed in this report as the County Trunk Sys-
tem accommodates more travel and serves a more
important county-wide function than the other,
proposed as the County Feeder System,

In 91 counties less progress has been made
on the more important trunks than on feeders.

In only two counties has there been more progress
made on improving trunks, while still making sub-
stantial progress on feeders and Local Secondary
Roads.

This indicates that a number of counties have
failed to give priority to those roads which pro-
vide greater service to larger numbers of users.

Municipal Street Classification

Citics now lack the benefits of clear-cut system
designation, such as those called for by state law
in rural areas.

Creation of city street systems is needed to
sort out in orderly fashion those streets which
are of statewide or citywide interest as distin-
guished from those of local importance. In this
way, the most essential city street needs will be
clearly identified, the framework for a more ef-

fective aid program established and a foundation
laid for better steeet mabagement.

Proposed Systems

In the light of steadily changing conditions,
and since a large body of factual information has
accumulated in recent years defining the function
and use of Towa's roads and streets, existing legal
provisions for system classification are in need of
updating. Revisions of present systems, and estab-
lishment of systems where none now exist, are
overdue.

How Systems Were Selected

As a basis for solution of the problems just
discussed, the predominant function and use of
each road and street in lowa were determined
in this study. Each was then grouped with others




having a similar function, to form interconnected
systems,

The accompanying criteria were used to select
main rovies in both rural and urban areas Re-
sulting systems are recommended for assignment
to the unit of government having the most jmme-
diate and primary interest; that is, the system
including roads of statewide interest and impot-
tance should be assigned o the State Highway
Commission, regardless of rural or municipal
location; systems of community and local impor-
tance should be assigned to cities or counties.
Systems recommended for adoption are shown in
the table to the right.

To better identify routes of statewide interest
the corridors accommodating interstate and major

% CITIES AND

Towwns [N RURAL AREAS
State Primary Roads

Arterial Streets

State Primary Roads

Farm-to-Market Roads
County Trunk Roads
County Feeder Roads

Access Streets Local Secondary Roads

SPECIAL AREAS

State Park and Institutiona) Roads

Intrastate travel were identified and the desires
for travel on these routes were determined. Meas-
ured traffic volumes were an important consider-

Among the criteria considered for the proposed State Primary Road System were interstate

and intrastate travel, the destinations desired

. Iraffic volumes and other factors. Two-lane

State Primary Roads should be built 1o standards such as pictured here, 24-foor pavement,
wide shoulders and good sight distance.
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. With System 2
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ation, but not the sole criterion, for selection of
all systems.

Especially for county systems, use character-
istics (school bus, mail delivery, milk pick-up,
petroleum transport, recreation, elc.) were ana-
lyzed. Service to farms and homes was carefully
measured 10 test the adequacy of system service.

Major systems were limited in size for reasons
of economy and consistency.

Each tentatively selected system was reviewed
with engineers of the unit of government respon-
sible.  Suggestions for changes were carefully
studied to achieve agreement and integration with
neighboring jurisdictions—withia the context of
the established criteria. This brought to bear the
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The 12,000-mile proposed County Tr

£l

Py v

unk Road System interconnects smaller towns, shipping points and markets and with other county and state roads.

The entire County Trunk System eventually should be paved.

personal knowledge and judgment of local officials
50 as to achieve practical, logical and feasible
road and street systcms.

Proposed Statfe Primary
Road System

Research and analysis has determined the need
for a statewide highway system in [owa totaling
about 8,300 miles, rural and urban. This excludes
about 1,900 miles and adds gbout 115 miles now
under other jurisdictions and about 300 miles not
now existing.

The 7,477 miles of rural state highways necded
1o interconnect lowa cities and towns and provide
statewide service are shown on the accompanying
map. This proposed Primary System carrics 67
percent of all rural travel on seven percent of the
rural road mileage. Some 70 percent of all of

Iowa’s rural inhabitants live alongside or within
three miles of these routcs. More than 700 lowa
cities and towns (including all over 1,500 popula-
tion and 96 percent of the city and town popula-
tion) are cither served directly or are within three
miles of one or more of these highways. Avcrage
population of cities more than three miles from
the Primary System is only 330. Each of these,
however, is served by a connecting main county
road.

To provide comparable state highway service
to and through those Iowa cities served directly
by state route, about 859 miles of highway routes
in cities and towns are nceded, as determined by
this study. Criteria should be developed and pub-
lished by the Commission for use as a general
guide to aid in sclection of routes to adequately
serve traffic of statewide interest in, through and
around cities. Such a general approach should

be supplemented by detailed traffic and economic
studies to aid final decisions.

Meanwhile, the routes selected by this study
should serve as a basis for future programs.

Proposed Freaways

Included in the State Primary System are some
more important routes interconnecting the state's
major metropolitan areas and those of adjacent
states. Metropolitan areas of greatest importance
to lowa are:

Council Blufls—Omaha
Davenport—Rock [sland—Moline
Des Moines and environs

Cedar Rapids—Marion
Waterloo—Cedar Falls

Sioux City

These more important routes include all the
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Local Secondary Roads as at left, total 58,500 miles
than for County Trunks, illustrated at the right.

[nterstate System in [owa (711 miles), plus 1,200
additional miles of Primary Roads. These are the
routes which ought to be improved to full freeway
standards, in order to extend to all important areas
of Jowa the same safety, ease of movement and
preservation of investment as is being provided by
the development of Interstate routes.

The selected freeways should penetrate to or
near the central business district of regional cen-
ters. In addition, some cities may require circum-
ferential freeways to accommodate large volumes
of traffic having origins or destinations other than
the central business district. While these high-
ways may pass near other major urban centers
in the state, no attempt should be made to bring
these routes into or near the business districts of
smaller places. However, arterial strects, other

i
ve

bu

¢ carry only eight p

state highways or major county roads would pro-
vide connections from such cities to the freeways.

Proposed County Trunk
Road System

Recognizing that the existing Farm-to-Market
System is an unusually extensive system and that
the function of roads within the system varies to a
recognizable degree, the more important roads in
this network have been selected with the cooper-
ation of each county engineer and designated as
the County Trunk Road System.

This 12,000-mile system serves 18 percent of
all rural traffic. It interconnects smaller towns,
shipping points and markets within each county
and adjoining counties. It connects with other

ercent of the traffic. Improvemen

A
‘o

t necessarily must be less

County Trunk Roads and State Primary Roads to
form an interconnected and integrated network of
main rural roads. Routes on this system carry
generally the heaviest volumes of rural traffic, ex-
cept for State Primary traffic, in the county.

The system forms a network across the state
with an average spacing between routes of about
five to six miles.

A logical goal for the years ahead should be
to provide a dustless surface on the more heavily
traveled county roads, With this in mind, design
standards for thc County Trunk System were
established which provide for paving the entire
system, ultimately. In the average county, 83
percent of the rural dwellings would then cither
be on or within one and one-half miles of a paved
road.
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~roads in whitel Roads shown in the wider red lines are “local service” existing Primary Roads. . -




Proposed County Feeder
Road System

As mentioned carlier, the Farm-to-Market
System and the Federal-aid Secondary System in
lowa are nearly coincidental. That they do not
entirely coincide creates special problems. In ad-
dition to the burden of considerable additional
administrative work, accounting for the mileage
not on both systems, there are restrictions which
prohibit the use of Farm-to-Market funds for
improving a few Federal-aid Secondary routes,
totaling about 500 miles. Likewise, there are
2,300 miles of Farm-to-Market Roads not cligible
for Federal-aid Secondary funds.

To remedy this defect, the County Feeder Road
System was selected. The Feeder System in-
cludes all roads in the existing Farm-to-Market
System which are also Federal-aid Secondary
routes——after deducting the County Trunk Sys-
tem.

Thus the 12,000-mile County Trunk and
20,000-mile County Feeder Systems together
make up what is now the Farm-to-Market System
less 2,300 miles of roads not on the Federal-aid
Secondary System.

The County Feeder Road System accommo-
dates eight percent of the rural travel in lowa.
Average spacing between routes, including County
Trunk and State Primary Roads, is two to thtee
miles, as may be secn in the map on page 3l
Most roads on this system carry in the range of
50 to 100 vehicles per day.

Local Secondary Roads

Remaining county roads not included in the
County Trunk or County Feeder Systems consti-
tute the Local Secondary Road System. Included
therefore are 2,300 miles of the Farm-to-Market
System which are not Federal-aid  Secondary
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routes, as well as those routes now Federal-aid
Secondary (500 miles) not in the Farm-to-Market
System.

This 5$8,500-mile system carrics only cight
percent of all rural travel but is of great impor-
tance in providing access to rural dwellings and
farm lands which comprise Iowa’s most important
industry. However, more than three-fourths of
these roads carry less than 50 vehicles daily and
require standards of relatively inexpensive con-
struction. About 10,000 miles carry under 10
vehicles daily, and need little or no improvement.

Arterlal Streeats

Arterial streets are those which provide through
conncctions between focal points of traftic interest
in & city or town, or provide connections between
these points and important outlying areas. Unlike
residential strests which primarily provide access
to abutting property, arterial streets accommodate
intercity and major intracity travel. These streets,
accordingly, are of citywide interest and are dis-
tinguished from residential streets which are pri-
marily of intcrest to abutting property owncrs.

The urban portion of the Primary System gen-
erally should be the backbone of the praposed
Arterial Strect System in a city or town served by
a state highway. Other Arterial Streets, the respon-
sibility of the city, connect with these main high-
ways to provide a planned, interconnected and
integrated transportation network. Arterjal Street
Systems were ulso sclected so that each County
Trunk and County Feeder Road joins an Arterial
Street. Good connections between rural and urban
arcas are particulacly important in lowa to pro
mote continued development of agriculture and
agriculture-related industry.  Arterial Streets se-
lected by the study in all cities and towns of
lowa total 2,300 miles, including 300 miles ot
primary “local scrvice” strects.

Acceass Streefs

Those strects which are not a part of the pro-
posed Primary Road System or which are not
Arterial Streets constitute the Access Steeet Sys-
tems. The 8,700 miles of residential, business
and industrial access streets in the 942 cities and
towns of Towa directly serve the homes of approxi-
mately 1.9 million people plus innumerable stores,
offices, industrial plants, schools and the like.

State Park and Institutional Roads

The roads or streets within state-owned parks
and institutions total 274 miles. They are basi-
cally the responsibility of the state, and the State
Highway Commission is the appropriate agency to
provide the service desired by those responsible
for the areas. No special study of system desig-
nation was deemed necessary. Management re-
sponsibility should be clarified, however.

Recommendations

Legislative actions needed in lowa to adjust for
changed conditions and to remedy existing de-
ficiencies are as follows:

1. The general assembly should direct the State
Highway Commission to review the State Pri-
mary Road System and, within one year,
select cxisting and proposed routes, both
rural and urban, not to exceed a total of
8,400 miles, that meet the criteria used n
this study. Such routes should then be desig-
nated as the official State Primary System.
It is suggested that the specific routes desig-
nated in this study as the proposed State
Primary Road System, both rural and urban,
represent a desitable system, and that the
general assembly might so state in its official
action.

The Commission should retain authority
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10 make minor changes in the initial selec-
tion whenever necessary to meet changing
conditions, but total mileage of the system
should not be exceeded. Legislative intent
should state that the system is to be stabilized
as finally sclected. Existing routes along cor-
ridors of proposed new locations should be
retained only until new facilities supersede
their functions. (See Recommendation No. 5)

The Commission should be required to
hold public hearings before finally adopting
routes inside incorporated places of 2,500
population or more, but should be given
final authority to designate such routes. At
least ane state route should penetrate and
scrve the business areas of all such places,
in addition to any bypass routes that may be
desirable.

The general assembly should enact legislation
requiring the Commission to designate and
plan certain state routes, both rural and ur-
ban, as a freeway system to be included in
the selected State Primary Road System.
Frecway routes selected should mect reason-
able criteria established by the Commission.
The {reeway system should serve to inter-
connect the regional centers of Jowa and its
size should not exceed 2,000 miles, including
lowa’s portion of the existing Interstate Sys-
tem, as might be stated by the general
assembly in its action.

The general assembly should repeal existing
law prohibiting diagonal roads to cities over
100,000 population.

The general assembly should consider the
appropriate disposition of cxisting Primary
Roads found not to meet the criteria of the
study. It is suggested that, should the gen-
eral asserubly consider that such roads should
be returned to county jurisdiction, fiscal ar-

rangements should be revised to permit coun-
tics to give them proper priority in conjunc-
tion with other county roads of similar im-
portance,

On the other hand, if the general assembly
elects ta require the Highway Commission to
retain full responsibility for such roads, they
should be designated as a wholly separate
group, with a scparate allocation of funds
for their improvement and maintenance, lim-
ited by law to Farm-to-Market, or equiva-
lent, standards. Moreover, the law should
not permit other roads to be added to this
group, thus fixing the limit of state respon-
sibility.

The State Highway Commission should be
given full authority to transfer to county or
city jurisdiction any road or street whose
ptimary function has been taken over by
construction or improvement of other facili-
ties, such as a nearby parallel route or any

other location which diverts appreciable traf-
fic from the old route. Arbitrary restrictions,
such as the present law limiting such trans-
fers to roads carrying less than 400 vehicles
daily, discourage new facilities, or would re-
quire the state to maintain increasing mile-
ages of both state and local service roads.
The State Highway Commission should be
given full administrative and fiscal responsi-
bility for the proposed Primary Roads
through all incorporated places, similar to
responsibilities the Commission now has in
rural areas. However, the Commission
should not be held responsible for law en-
forcement, street cleaning, utilities in the
right of way, and similar items. It is intended
that Commission responsibility would be pri-
marily for construction and maintenance of
the traveled way—generally curb to curb—
and traffic operation controls.

7. The general assembly should further clarify

Arterial streets pose a growing problem as cities and towns grow larger. Other city arterials capable
of handling heavy traffic flows must be improved to supplement those which are extensions of the

State Primary Road System.
W LA £
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responsibility for State Pack and Institutional
Roads. Tt is suggested that the respective
boards or commissions having responsibility
for each pack or institution be made fully
responsible for final decisions on road mat-
ters, and for the costs of improvement and
maintenance. However, the State Highway
Commission should be required to render
necessary ecngineering consultation, design,
construction and maintenance services on re-
Quest at cost. Through Primary Roads, how-
evet, should remain the full administrative
and fiscal responsibility of the State Highway
Commission.

The general assembly should require cities
and towns over 5,000 population to estab-
lish Arterial Street Systems and Access Street
Systems, in addition and complementary to
extensions of state routes within the munici-
palities, in accordance with criteria devel-
oped Jointly by representatives from <citics
and towns and the State Highway Commis-
sion. Arterial strects in municipalities of less
than 5,000 people may consist only of exten-
stons of County Trunk and Fecder Roads, as
suggested by this study. Arterial Swreet Sys-
tems including extensions of Primary Roads
should be limited 1 not more than 30 percent
of the total street milcage in the municipality.

Within a reasonable time limit, each city
and town should be required to submit a map
showing its proposed Street Systems. Such

10.

maps should be reviewed and approved by
the State Highway Commission if found to
reasonably conform to criteria. Meanwhile,
the Arterial Streets determuned for this study
should be constituted as the official systems.
The Commission should maintain a file of
approved city and town strect maps and these
maps would constitute the official Street Sys-
tems of all cities and towns. Provision should
also be made for further changes to keep
the official systems realistic as conditions
change.

The general assembly should revise the
Farm-to-Market System by requiring that all
roads included in the system must also be
included in the Federal-aid Secondary Sys-
tem. Moreover, no route should be included
in the Federal-aid Secondary System unless
it reasonably satisfies criteria for the Farm-
to-Market System, in order that these two
systems may be coincident,

The general assembly should require sub-
division of the revised Farm-to-Market Sys-
tem into County Trunk and County Feeder
Road Systems. Criteria for selection of the
County Trunk System should be worked
out jointly by representatives from the lowa
County Engineers Association and the State
Highway Commission, with final approval by
the State Highway Commission. The max-
imum size of the County Trunk System

11,

should be established by law, preferably not
to exceed 12,000 miles or 14000 miiles if
“local serviee™ roads arc transferred to the
counties. All remaining rural roads on the
proposed Farm-to-Market System would then
be designated County Feeders—approxi-
mately 20,000 miles.

Within a reasonable time limut, cach coun-
ty should prepare a map showing the roads
selected for inclusion in the County Trunk
System, together with County Feeders and
Local Secondary Roads, and submit said
map to the State Highway Commission for
final approval. The Commission should re-
view cach county's map and make necessary
changes if nceded to mect the established
criteria and to provide continuity in each
system across county lines. Meanwhile, the
systems selected by this study should be
constituted as the official systems.

Provisions for future additions and dele-

tions should be included to allow for chang-
ing conditions,
The general assembly should require estab-
lishment of minimum design standards by
counties and cities with the approval of the
State Highway Commission, tor improvement
of roads and streets of each class other than
Local Secondary Roads and Access Streets.
When state aid is used for such improve-
ments, the law should require construction 1o
such standards, or better,




THE ENGINEERING ANALYSIS OF

Road and street needs are recommended in this
report for the systems proposed in Chapter 11
MNeeds were measured using uniform principles of
engineering analysis,

Needs are dehined as physical work necessary
1o improve, maintain and administer roads and
streets to standards of service essential to serve
present and future traffic in the period 1960 to
1980. Cost of doing that work was estimated
based on 1959 contract prices and the 1959 cost
of lubor, equipment and materials  The total
represents a summation of cost to remedy de-
ficiencies- ~existing now or in the future——on the
several classes of roads and streets in each gov-
ernmental jurisdiction

Needs and costs were determined in logical
steps:

I. Traffic volumes and characteristics  of
trafhic were analyzed, together with pop-
ulation and economic data, and estimates
of travel trends to 1980 were made. (Sce
Chapter 1)

Existing road and street systems were
reviewed. The total highway and strect
mileage was classificd and arcanged into
systems providing similar service as a
togical and firm basis for further analysis.
(See Chapter 1D

Standards of road and street design and
maintenance suitable for various condi-
tions of traflic service were established
for each system, based on engincering
experience and economic considerations.
Construction needs were determined by

mspecting and comparing the physical
and uwse characteristics of ali  roads,
streets and bridges, as of January 1,
1960, with the appropriate standards.
Urgency depended on the degree of de-
ficiency or tolerance below standards.
Costs of meeting indicated construction
needs on cach system were computed on
the basis of correcting major deficiencies
50 as to provide adequate facilities for
today’s and future traffic use.

Special studies of road maintenance and
future replicement needs and costs were
made.

Construction costs plus maintenance and
administrative  costs were  programmed
year-by-year, and average annual expen-
ditures for alternative 10, 15 and 20-year
programs were computed. During each
of these alternative programs the back-
log of work would be done first, but new
nceds arising as each year passes would
also be met on schedule in order to
provide fully adequate systems at the
end of the program period.

Approximately 300 engineers from Iowa cities,
countics and the Highway Commission partici-
pated in the study, reporting facts, appraising the
adequacy of roads and streets under their man-
agement and cstimating costs for their respective
jurisdictions.

To guide this work on a uniform and practical
basts according to sound engincering principles,
the Foundation prepared manuals of procedure,
including standards by which roads, strects and

bridges were measured as to adequacy and im-
provement needs. These manuals are available
as separate, published documents,

The Foundation appointed three engineering
advisory committees, composed of the state,
county and city cngineers to aid in development
of road and strect standards appropriate to [owa's
needs and in planning methods of procedure best
suited to lowa conditions. These provided for
complete, detailed cntry of necessary data and
computations in an orderly manner on work
sheets for each separate structure and for cach
road or street section,

Staff engineers under Foundation supervision
directed and cotrelated operations for each juris-
diction (state, city, county) whose enginecrs pre-
pared the detailed reports, and also made direct
appraisals in some jurisdictions lacking cngineer-
ing  service.  Staff and Foundation engincers
reviewed and checked these data for all systems
o werify adhercnce to principles and standards
and for validity of costs. Computation of long-
range programs was accomplished with the aid
of an electronic computer,

All data are available on more than 125,000
business machine punch cards. These and other
basic records, work sheets and procedures remain
with the State Highway Commission for future
refercnce and assistance to the state, countics and
citics. This adds materiatly to the amount of data
accumulated since 1935 principally through the
Highway Planning Survey  Without such data
this study could not have been accomplished.







STATE
PRIMARY
ROAD
NEEDS

The State of lowa has made much progress in
improving and maintaining lowa’s Primary Roads
for traffic movement that has ncarly doubled
since 1946, yet there remains about one-third of
the existing cural Primary Roud System that does
not mect today’s minimum needs,

Carcful engineering estimates of requircments
now and in the future show that continuing recon-
struction of two-lane roads to modemn standards
as to width, curvature and surface is the most
widespread need.

A preatly expanded program of street widen-
ing, construction of some new facilitics and bet-
ter traftic control is required on primary routes
in citics and towns—with initiative and responsi-
bility taken by the state in cooperation with the
municipalities.

Continued work on the 700-mile Interstate
program of multi-lane freeways, both rural and
urban, s vital and a top prionty program in both
the state and national interest. To mect Towa’s
special needs for major routes between metro-
pelitan and regional centers, an expansion of the
freeway principle should be started immediately
ont an additional [ 203 miles connecting these
centers.

The costs shown in this chapter contemplate a
logical program that can be accomplished—if
past performance is any guide. The enly question
is how raptdly can the necessury improvements
be achieved. That is mainly a question of finance
which separate studies are reviewing and only the
general assembly can resolve. The engincering
study itself, however, points to need for rescind-
ing the present legal limit of 25 percent of Pri-
mary Road funds that may be spent in municipali-
ties. The amount should be & mauer for Com-
atission decision.

Alternative Annual Programs

To meet the major objectives just stated, o
provide an improved level of maintenance essen-
tial to preserve investments, and to provide opti-
mum traffic service on the proposed Primary
Roads

—an average of 3111 million per year is

needed for the next 20 years

—to catch up with the backlog of deferred

work somewhal sooner, over a 1S5-year
period, the cost would be $127 million per
year during that peried

—to meet all presents needs within (0 years

and to keep up with new requircments would
cost $149 million annually during that
period.

As shown in the table on page 38, these pro-
grams include all costs for the proposed Primary
Road System in citics and towns, which requires
27, 25 and 28 percent of the totals, respectively.

The figures in the table include all cstimated
cxpenditures, at 1939 price levels, cssential to
produce an adeguate highway system for the 20-
year future traffic estimatcs shown in Chapter [.

Costs for cxisting Stite Primary Roads not in-
cluded in the proposed system are shown scpa-
rately, later in this chapter. Costs for State Park
and Institutional Roads are not included in any
state totals, in view of the recommendations con-
tained in Chapter I

Total costs through 1980 would be about the
same regardless of the aliernative chosen, Accel-
eration, to catch up the backlog of improvements
needed now, clearly requires more funds in carly
years but less in later years. This is the opposite
of the gradually increasing income that govemn-
ments cin expect as population and traffic rise.
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594,468,000

£,741,000
6,053,000

$109,262,000

$35,016,000
2,699,000
2,030,000

$129,484,000
11,440,000
3,083,000
$149,007,000

$39.745,000 §

$80.701 000
9.279.000
$.283.000

$95.263,000

$27,728,000
2,708,000
1,653,000

$32,089,000

$108.,429,000 |
11,987,000 E
6.936,000

$127,352,000

1 $30,950,000

$66,283,000
9,385,000
4,448,000

$80,116,000

$26,627,000
2,716,000
1,607,000

$92,910,000
12,101,000
6,055,000

However, the economic well-being of the state and
the safety and convenicnce of its people call for
the earliest possible improvement consistent with
a sound financial position.

Accomplishments that should be possible by
adoption of any onc of the alternatives are suni-
marized in the balance of this chapter.

Planned Improvements

Within the next 20 years nearly all the pro-
posed rural and urban Primary Road System will
require some form of improvement, ranging from
simple resurfacing to major construction of new
freeway facilitics. Moreover, it is estimated that
1,353 steuctures, two-thirds of all on that system,
will have to be built or remodeled, and 911 new
structures will be needed on freeways.

lowa State Highway Commission cogineers
carcfully studied every mile in relation to the
standards and procedures established by the engi-
neering staff of the Automotive Safety Founda-
tion, with the advice of the State Highway Engi-
neering Committee.  Review of the Commission’s
work by Foundation engincers insured uniform
competency of the analysis, in the same manner
as done for all other roud and street systems.

These estimates indicate about $1.9 billion of
capital mvestment between 1960 and 1980, for
basic improvements, including right of way, some
resurfacing and minor reconstruction on roads
built carly in the period, and temporary stopgaps
to keep roads in service until funds are available
for basic improvement. Totals, rural and munici-
pal, arc shown in the table on page 40 .

The study revealed segments of the Pnimary
Road System that require much greater improve-
ment than the bulk of the road muleage. Espe-
cially significant are problems of traffic congestion
in cities and the need for development of freeway
routes throughout the state, along with the fow




supplemental four-lane highways to reliéve spe-
cific points of rural traffic congestion.

Ruraf Construction

About 80 percent of the proposed rural mileage
will remain two-lape highways in 1980, serving
the people of Iowa inmuoch the same way as these
roads do now. Of the “basic improvement™ capi-
tal construction costs in rural aveas, 43 percent
is related to this continuing need for modernizing
old roads to standards which provide greater
safety and convenience. There will be some relo-
cation required, but for the most part the work
will entail widening, improved curves and sight
distances, betler drainage, firmer shouviders and
stronger surfaces to cany increasing muambers of
trucks—generally making maximum use of the
existing highways and the investment already
made in them,

On the other hand, multi-lane highways are
needed to relicve traffic bottlenecks on 1,533
miles, including proposed freeways. These loca-
tions constitute only 20 percent of the proposed

rural Primary Systern, but require 55 percent of
the basic cost.

Municipal Primary Road Needs

Within the 404 eities and towns of Iowa
through which the proposed Primary Road Sys-
e passes, cooperative studies of state, municipal
and Foundation engineers deterntined that a total
of $518 million worth of basic construction im-
provements by the statc is necessary within 20
years fo serve the combined state and local traffic
needs.

Mosi urgent are major prejects for congestion
relief, including the Interstate, the Iowa freeway
systemm and supplemental routes in the seven
largest cities where such routes should penetrate
the built up areas. This includes construction of
102 miles of new freeways at a total cost of

$371,000,000,
The State Highway Commission continues to

have a prime responstbility for serving the busi-
ness arezs of larger communities, As & result,
this study found a further need for construction,
widening o¢ resurfacing of 300 miles, costing

EpE=t i I

Top tefr: Many State Primary Roads are deficlent
on one or more cotints. This heavy Iraffic volume
route has many no-passfng zone sections which
delay wraffic and cause impettious drivers to take
chances to save time.

Above: Intersiate System construction is well
under way in fowa with about 20 percent of the
state’s raial mileage completed and open to traffic.
This is a portion of Interstate Route 29 near
Siowx City.
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$147 mullion within 20 years, mainly on estab-
lished signed routes, but with the addition of some
new facilities to improve traffic Qow.

This work contemplates the nced tor full inte-
gration of Primary Roads with the Arterial Street
Systems established as part of the planning proc-
ess. In effect, master plans for development have
been produced for all cities and towns of lowa
during the course of this study. As with any such
broad gauged analysis, further detailed surveys
will be necessary before making final conclusions
on specific location and design. Meanwhile, the
study furnishes a solid base for estimating pur-
poses, as well as a gencral framework for future
physical planning.

Freeway Development

lows now has about 140 miles of Interstate
freeways open to travel. Prior to January 1, 1960,

contracts had been awarded on 77 miles more, in
whole or in part. Included in the costs, therefore,
is the completion of 570 miles of the Interstate
Systemn in lowa, including both rural and urban
scctions. The amount, as reported to the Burcau
of Public Roads, totals $372,980,000.

It is expected that the proposed Jlowa freeway
system, combined with the Interstate System,
would carry 27 percent of all highway traffic in
the state on its 1,900 miles, totaling less than two
percent of all roud and street mileage. This con-
centration of traffic, coupled with existing defi-
ciencies on routes now serving these corrndors,
warrants carly Jdevclopment of the proposed lowa
freeway routes. Such facilities not only speed
traftic, but provide three to four times greater
safety than ordinary roads. Moreover, full control
of access guarantees the long-term preservation of
safety and investment without early obsolescence.

Towa freeway basic cost, including Interstate

requirements, otals $1,086,595,000 within the
20-year pertod. This would provide for about
1,400 miles of completed multi-lane freeways by
1980, as shown in the map on page 42 . In
addition, land and access rights would be pur-
chased for another 200 miles, but only two lanes
would be built--pending ultimate completion to
full freeway standards after 1980. Along corridors
of the proposed freeway system, existing roads
totaling over 300 miles require no major work
in the next 20 years. The ecstimated status is
summarized:

PROPOSED FREEWAY DEVELOPMENT
Prior to 1980

[NTERSTATE SYSTEM
Completed 711 miles

lowa FrEEWAY SYSTEM

710 miles

197 miles
310 miles

Completed
Partial
Mo Major Work

Total 1,928 miles

Planning should procecd as rapidly as possible
to identify the final location of all routes, so that
land can be purchased or reserved to minimize
future costs.

Whenever routes serving principal trathe in
these corridors reach a stage of obsolescence or
deterioration that urgently requires work to be
done, new construction generally should be chan-
neled w development of the proposed frecways
rather than reconstruction of the old road. More:
over, such major improvements would divert traf-
fic from other roads, and reduce the need for their
improvement. Costs have thercfore been devel-




oped on the basis of reduced futwic traflic in-
creases on parallel routes,

The map also shows 213 miles of supplemental
four-lane highways which exist or are needed to
serve isolated congested locations which do not
necessarily require full freeway design—at least
within the foreseeable future.

Timing Improvements

The lowa general assembly has wiscly called
for advance planning and a published program
on a five-year basis, 10 be accomplished by the
State Highway Commsision for the Primary Road
System. It has indicated the use of “‘sufficiency
ratings” in determination of project priority. Such
ratings are valuable tools in analysis of the urgent
needs of the highway system, but do not take into
account many ‘other important considerations
which are cssenial in the development of a pro-
gram. There is no entirely satisfactory mathe-
matical method which can conclusively prove the
priority of highways or their position in an ad-
vance construction program.

Obicctive, impartial engincering analyses, seck-
ing to define the relative degree of deticiency in
cach section in the road system, ate prime objec-
tives. However, in studying project priority, the
Toundation has utilized not only the sufficiency
ratings developed by the Commission but has con-
sidercd also some of the other current problems
which should influence timing of improvements.

The principal question is: What weight should
be given to various kinds of defects that are found
to exist? Should traffic congestion be relieved
first? Should rough, bumpy, cracked and weak-
ened pavements be replaced or resurfaced first?
Should dangerous curves, narrow pavements and
narrow shoulders be_cause for priority? Obvi-
ausly, if all these conditions exist on the same
section there is little question about urgent need.
This is seldom the case; therefore rcasonable judg-

Above: One of fowd's busiest roads is U, §. 30, Below.: Sharp curves not only slow down traffic
yet much of it has pavement widths scarcely wide  bur are a constant threat to safery, particularly at
enough jor trucks 10 pass and there are jrequent night.

no-passing zones.
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ment should be applied and a balance achieved
on all these matters, with special attention to the
cconomic benefits to be derived by motor vehicle
users, feasibility of proposed solutions and con-
tinuity of modern design.

The Foundation identified those factors which,
singly or in combination, produce an intolerable
situation which should be remedied at the carliest
possible date. Some sections, for example, having
only severe traffic congestion, or having only very
poor structural condition, are given top priority
consideration—regardless of their over-all suffi-
ciency rating. In other cases, only a combination
of less severe defects would warrant similar
CONcern.

All told, 2,500 miles of proposed rural Primary
Roads were found to be intolerable for present-
day traflic. On these locations there is a backlog
of deferred, urgently needed work, the cost of
which totals $373 million, some 30 .percent of
20-year basic rural needs. The municipal backlog
totals $144 million or 25 percent of the total
Primary System basic municipal needs. All re-
maining mileage and costs have been identified in
one of four future five-year periods, when traffic
growth or age will require construction or recon-
struction.

The rural backlog has been further analyzed, by
similar ratings and considerations, to determine
top priority locations, shown on the accompany-
ing map, whose improvement costs would total
about one-third of backlog necds. Interstate
routes were excluded in, this review, since the
work is fully programmed over the next ten years.

Such limited analysis still does not constitute
an effective working program. Most important
is consideration of the funds to be made available,
and the question of relative urgency among rural
and municipal portions of the Primary System.

Those arc matters for the general assembly and
the State Highway Commission to decide. Cer-

These are typical of inadequate bridges built years ago on Primary Roads which
should be replaced as soon as possible.
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tainly the facts presented in this ceport and the
accompanying hscal report should provide a basis
for arriving at sound conclusions.,

After those major policy questions have been
decided, there are numerous technical problems
which may advance or delay top priority projects
as determined from a purely engineering analysis,
Throughout the country, great attention is now
being given to more systematic programming pro-
cedures which will take all pertinent factors into
account and greatly aid in developing a smooth-
working advance construction program. It is
recommended that the State Highway Commission
continue to give close attention to these develop-
ments and initiate the most advanced techniques
possible as they emerge. In this work the Com-
mission needs the sympathetic understanding of
the general assembly, the executive departments
and the people of the state.

$5.,478,000
2,658,000

$8,136,000

Many railroad underpasses are dangerously narrow and too frequently are approached by sharp curves.

34,108,000

2,018,000

$6,126,000

'$3,384,000

1,654,000

$5,038,000

Many sections of existing pavement are structurally
absolete, resulting in excessive maintenance costs.
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Malintenance and Operation

The total annual costs, of course, include funds
for required maintenance of the proposed systems,
rural and urban. Commission engincers, working
with the Foundation, have made special studies
of past maintenance practices and cxpenditures
to determine whether these were adequate to pre-
serve the investment in the highway system and
to provide sufficient traffic service, such as snow
and ice control, signs, signals and markings.

It is concluded that the expenditures in the year
1958-59 should be increased between 15 and 20
percent (except for snow removal) to provide
optimum service. It is estimated that costs per
mile would range from $890 per mile on high
type, two-lane rural roads to $6,000 per nule on
municipal freeways.

The old and the
new — in the
background

an outmoded
structure with
narrow roadway —
in the foreground
a modern bridge
under construction.

The cost of converting existing signs and signals
on the proposed Primary Systemn {rural and
municipal), to state standards totals $15 million.
About $500,000 annually for five years has béen
allowed for replacement of signs with maintenance
forces and funds—leaving a net $12.5 million in
capital investment needed. Because of the direct
affect on traffic safety, this work should be done
as soon as possible, preferably to be completed
in five years.

As Primary Roads are improved and greater
working efficiencies achieved, partly as a result
of speciad rescarch now being conducted by the
State Highway Commission in cooperation with
the Bureau of Public Roads, it may be expected
that certain types of maintenance c¢xpense will
decrease. This is particularly true of expensive
surface maintenance now applicd to poor pave-

ments and gravel roads. However, new design
standards provide for wider pavement, shoulders,
median strips and rights of way. together with
numerous structures and interchanges. Such addi-
tional arcas and facilitics to be maintained will
more than offset the items where costs can be
reduced. The annual programs indicate the aver-
age annual amount required for adequate mainte-
nance of the changing road system.

7) ocal Service” Primaries

For the 1,900 miles of existing Primary Roads
and municipal ¢xtensions which should be segre-
gated from the proposed Primary Road System, as
discussed in Chapter 11, similar studies were made
by Commission engineers under policies laid down
by the Foundation. Since the functions of such
roads and streets are similar to those of County
Trunk Roads and city Arterials, design standards,
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and construction and maintenance costs, appli-
cable to trunks and arterials were used in the
analysis. Alternative program costs are shown
in the table on page 45.

Regardless of whether these roads and streets
remain a state responsibility or are transferred
to the counties and municipalities, the costs re-
ported here are appropriate to their needs.

Because they do not provide statewide service,
no attempt was made to study their priority,
except to identify the “backlog” which constitutes
664 miles, and 60 percent of the 20-year total
basic construction cost. Certainly “local service”
Primary Roads would generally have the lowest
priority of any in the existing Primary Road Sys-
tem. They are locally important, however, and
should be considered in relation to other county
and municipal needs.

Conclusion

The proposed Primary Road System is the
backbone of the state transportation system, both
rural and urban. From a statewide point of view,
it deserves the closest attention of the general
assembly and the people of the state. Alternative
program estimates, showing ycarly costs averaged
over several periods of time, provide a basis for
making fiscal plans that will determine the rate
of progress towards providing and maintaining
adequate facilities in keeping with traffic peeds.

However, the system cannot be considered in
a vacuum—ior without the sustaining Secondary
Roads and city streets the Primary System would
be of little value. This is one of the great assets
of highway transportation: to provide flexibility
and service to an expanding economy, and to all
corners of the state and the nation,

The needs of other road and street systems are
desceibed in succeeding chapters. The Primary
Road System is placed in perspective to the entire
problem in the concluding chapter of this report.
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This new bridge across the Des Moines River is wider than the
approach pavement — a feature of modern design to

provide increased traffic safety.
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MUNICIPAL
STREET
NEEDS

The 942 incorporated municipalities of lowa
contain the widest variety of problems—ranging
from mud and dust on 4,600 miles of streets to
severe congestion on some heavy traffic streets in
largec cities. Some places are in excellent shape
to mect their traffic needs; others arc far behind.
These differences are the inevitable consequence
of such a large number of scparate and individual
responsible authoritics. Each has to face different
topography and growth patterns, financing ability,
management and engineering acrangements, Pol-
ictes and standards have little in common.

This study recommends, in Chapter II, two im-
porlant moves that would greatly benefit cities and
towns in achieving greater uniformity in meeting
their nceds: (1) give the State Highway Commis-
sion principal responsibility for proposcd Primary
Road extensions inside municipalities, and (2)
establish Artecial Steeet Systems. Further sugges-
tions are made in Chapter VL.

Program costs for construction, maintenance
and administration of the proposed Primary Road
extensions have been shown in the preceding
chapter; they constitute about 37 percent of total
municipal street necds between 1960 and 1980,
Other Arterial Strects require 25 peccent, and
Local Access Streets total 38 percent.

The basic objectives of the alternative programs
shown in this chapter are (1) to provide reason-
ably free-flowing arterial streets, designed to pro-
vide 30-35 miles per hour average speed in out-
laying areas, and about 20-25 miles per hour in
downtown areas, (2) to provide paved surfaces of
reasonable width for all residences and business,
except those in outlying arcas of communities
under 5,000 population, and (3) to provide ade-
quate traffic control for Arterial Streets and
proper maintenance for all facilities.

Alternative Annual Programs

As shown in the table on page 50,the objectives
of improved transportation service in municipali-
ties can bc met by expenditures, at 1959 prices,
of the amounts indicated for each system. The
“State Primary” costs were shown in Chapter III,
and are repcated here to provide a complete view
of the entire problem within muaicipalities.

Higher costs in the shorter term programs for
State Primary and Arterial Streets result primarily
from spreading the fixed costs of “backlog” work
over fewer years. Backlog work is that which is
nceded to remedy intolerable conditions that
exist now. In the long run, total costs will be
about the same, regardless of which program is
selected, but obviously the benefits can be ob-
tained sooner with an accelerated program,

Only a 20-year program was calculated for
Local Access Streets, since these are normally
developed  gradually in line with population
growth, and improved when desired by a majority
of abutting property owners. The study evaluated
the over-all necds of such streets over the 20-year
period, and it is estimated that such work woutd
proceed at an average rate of about five percent
each year.

Program Costs

The study analyzed the problems of each com-
munity scparately, with particular reference to
ability of existing streets to carry present and
future traffic, and determined the status of Local
Access Strects. Alternative average annual pro-
gram costs in the seven largest cities over the next
20 years, and totals by population groups in
smaller places are shown in the Appendix.
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335,016,000
2,699,000
2,030,000

$39.,745,000

$25,183,000
4,380,000
1,601,000

$31,169,000

$23,239,000 by

£,356,000
948,000

$32,543,000

$83,443,000
15,435,000
4,579,000

: $27,728,000

2,708,000
1,653,000

$32,089,000

$18,883,000
4,386,000
1,252,000

$24,521,000

$23,239,000
8,356,000
948,000

$32,543,000

569,850,000
15,450,000
3,853,000

Vil $26,627,000 |

2,716,000
1,607,000

$30,950,000

4,407,000
1,097,000

$21,512,000 p¥

8,356,000 {72
948,000 ¢

$65,874,000 |

15,479,000

3,652,000 bl

Planned Improvements

Arterial Streets, twotaling 2,027 wmules, are the
chicf problem of the municipalities as a whole,
some 32 percent being rated as intolerably poor
for today’s trathe. Such streets differ from main
rueal roads in two ways: they can often be over-
loaded to stugnation of traffic by a relatively
small increase in number of vehicles, and oppor-
tunities tor relief are severely limited by restricted
or high cost right of way on which to make im-
provements.

Local Access Strects, now totaling 8,740 miles.
represent a sizeable work load to improve and
maintain.  About half are now n very poor con-
dition and need repaving or new surfaces. Some
800 mules of new streets are estimated to be built
prior to 1980

Capital investment costs needed for construe-
tion in the next 20 years are shown in the ta-
ble on page 51. Because of the great variety of
planned improvements, costs are the best common
denominator, on a statewide basis, 1o define the
work planned.

Arterial Streets
Excluding State Primary routes in cities and
towns, Arterial Strect capital investment needs for
construction are about 30 percent of the municipal
total program costs for 20 years. They range from
12 percent in places under 2,500 population, to
45 percent in Des Moines.

Special attention was given to analysis of prob-
jems in the 51 cities of more than 5,000 people.
Within the framework of the” basic engineering
analysis applicable to all systems, staff engincers
recognized the wide variety of possible solutions
to truffic problems. This required a comprehen-
sive over-all approach that can be described as
master strect planning.




Staft orgamized personal conferences with of
fctals of the cities, state and afiected counties.
made use of local planning studies. and idemified
basic problems and praciical solutions,

For the seven fargest ciies, new techniques of
estimating future traffic demands aleng main cor-
ridors were applied. Such demands in all cities
were matched againa abilty of presenmt streets 10
carry traffic efficicntly.  Special attention was
given 10 possible improvement of flow by traffic
engincering methods—making better use of exisl-
ing facilities through mproved parking controls,
signs, traflic channclization, signal cantrol, rowt.
ing and onc-way operations.

Bolilenecks and congested areas that could aot
be resolved by those meags weit  thercafter
planned for major construction improvement, tak-
ing into account relief that would be ufforded by
proposed Stale Primary improvements, which
were included in the general urbun arca studics,
Finally, developmem of arterials to at least mipi-
mum standards of width and paving was planned
wherever existing sirects fafled 10 meel them,

Larger City Needs

Total capital investment needs on  Arterial
Streets (not including State Primaries), in the §]
largest cities are $227,318,000 over the 20-year
pertod 1960-1980. That s about 87 pereent of
all such work in a1) municipalities, and these cities
constitute 64 percent of the population of all cities
and towns.

Some 158 bridges and grade separations will be
required at a cost of $46,657,000, in addition 10
those on State Primary routes. These are gen-
erally critical needs, since they bridge severe water
or rail barriers that have ofien hampered city
growth, development of bener traftic flow par-
terns, and improved safety.

About 39 percent of the 10tal 20-year construc-
ton cost is needed 1o correct existing deficiencies,
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Here are two arterial streets which are inadequate for the traffic volumes carried at
present, and which would much better serve city and rural people were
they modernized.

Page 52

Smalter Cliy Improvements

The principal nced in smaller aities, aside from
the proposed State Primary routes, 1s for durable,
sinooth-tiding arterial streets, generally of greater
width than normal residential strects, in order 10
attract main traffic to arteries that can be pro-
tected by signs and signals, be maintained in su-
perior fashion, and that can divert trucks and
larger volumes away from purely residential
streets. Most such arterials connect with county
roads, and tie in business areas with them and with
state routces.

Improvement programs are planned for much
better drainage—now commonly poor—--and im-
proved surfaces with curb and gutter, except
where light traffic and little development within
corporate jimits would permit a rural-type road-
way.

‘Total capital investment for construction
needed on Arterial Strects only over 20 years, in
the 891 municipalities under 5000 people, is
$42,832,000, about 13 percent of the total arterial
costs, for 36 percent of the municipal people.
A totul of 84 bridges at a cost of 33,447,000 are
also needed.

About 45 percent of the total 20-year construc-
tion costs is needed to remedy the existing back-
log of deferred work.

Local Access Streets
The present inventory of residential and busi-
ness Access Streets shows:

MiLes

Unpaved 4,074
Surface Treated 1,991
Paved 2,675
Total 8,740

OF the total milcage, the 51 larger aities con-
tain 42 percent, including onc-third of the un-
paved strects,




OFf all treated and paved surtaces, about 15 per-
cent, nearly 700 miles, are in poor condition. A
few are exceptionally narrow. This study con-
templates the reconstruction of that mileage to
reasonable standards of width and pavement, de-
pending on size of the city and whether the streets
are serving downtown business, intermediate or
suburbhan areas.

Morcover, standards call for paving or surface
treatments with curb and gutter on all unpaved
strects, except in outlying areas of communitics of
less than 20,000 people. There, cither rural-type
paving or gravel strects will suffice where develop-
ment is sparse. In 1980, the study estimates only
about 550 miles of unpaved streets,

4,

o

ln addition, 1t 1y estimated that population
growth will require about 300 miles of new paved
Access Streets within the next 20 years — 600
miles within the seven largest cities and 200 mules
in the 44 remaining aities of over 5,000 popula-
tion.

There are 449 bridges on such strects, but many
will be satisfuctory for 20 years. Estimates indi-
cate that construction work will be needed on 248
of them, at a cost of $8,960,000,

Total capital investment needs, as shown in
the table on page 51, include necessary invest-
ment for eventual reconstruction of the 85 per-
cent of pavements, and the structures, considered
satisfactory now.

Where city Arterial Streer systens
are inadequute, congestion and delay
are bound to occur. Urban com-
munities must plan now to construct
additional arteries for their inevitable
population growth.
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Few cities keep adequate records of mainten-

ance costs that will permit an analysis of cost re-

lated w type and character of streets, operations
performed or efficiency of work.

Special studies were made of a few places that
appeared to be accomplishing good work. Awail-
able data were analyzed by experienced mainten-
ance engincers. Quality of work, related to type
of facilitics, was reviewed and unit costs for var-
ious operations were estimated and compared to
general records of expenditures.

Such data were reviewed and compared with

costs of performing similar work on state routes
and in other citics. The wide variety of existing
widths, types and tathic in various sizes of muni-
cipalitics was considered.

Resulting costs for Arterial Streets vary from
about $900 per mile per year in smaller com-
munitics to $3,850 for major arterials in large
cities, the amounts including snow removal and
ice control, teatfic signals, appropriate highway
itlumination, pavement and basc repair, and
numerous other jtems.

On Access Streets, costs range from $300 to
$1,400 per mile.

fowa's population increase will take
place largely in urban areas—this
means provision of local access streets
as well as adequate arterials.




Conclusion

Developing adequate municipal street systems
for & growing population, now representing two-
thirds of lowa’s people, is one of the most urgent
and complex problems confronting the munici-
palities of the state, especially in the larger cities.

Solutions involve expansion of the responsibili-
ties of the State Highway Commission and close
coordination between the Commission and the
several municipalities. Moreover, the cities them-
selves need to expand their planning approach,
since highway planning engineers nced to know
and understand the intcrrelations of highways and
streets and other facets of community life and
growth. More about these problems will be dis-
cussed in Chapter VI.

Arterial Streets, along with state routes, should
be the major concern, for they are the real key
to good transportation. Local Access Streets,
while very important to those who live on them,
can be developed satisfactorily with a great var-
iety of designs, depending mainly on the desires
of abutting property owners. All streets, however,
become a general charge for maintenance.

This study has shown clearly the lack of ade-
quate data—inventory, traflic, growth patterns—
on which to base competent future planning.
Much of the minimum data essential for the study
was compiled for the first time by city engineers
and study staff. Results provide reasonably valid
estimates of over-all nceds, and a basis for future
refinements of physical plans. Detailed studies
should be continued indefinitely, and adjusted to
future changing conditions.

The economic health of the downtown
business district depends very largely on
the ability of people ro reach the area
conveniently and safely. Cities, large and
small, have the challenge of providing good
access to both downtown and other
traffic generalors.
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COUNTY
ROAD
NEEDS

Today the county, or “secondary,” roads in
lowa include 76.200 miles with gravel, crushed
stone, or light bituminous surfacing, 3,100 miles
with a paved roadway, and only 12,200 miles of
carth roads. Consequently, the goal set twelve
years ago (an all-weather surfaced roadway to
cvery reasonably located rural home) is near at
hand and is soon attainable at current rates of
construction,

This is « great achicvement. It brings lowa near
the end of the mud roads era.

It 1s a transient victory, however, for new
county road needs and problems have arisen.
Increases in the volumes, weights and speeds of
county road trattic made possible through better
roads, and changes in the concepts of comfort,
convenience, and satety of highway transportation
have made many miles of the more important
roads obsolete cven before the earlier goal can be
reached.

Classifying country roads in three systems —
County Trunk, County Feeder, and [.ocal Second-
ary—as described in Chapter 1, offers the best
opportunity to concentrate higher type develop-
ment where it is necded most,

Good gravel roads, well maintained, will serve
needs adequately and economically on most Local
Roads, totaling 59,000 miles. But for the 32,000
miles of Trunk and Feeder Roads, this study has
determined a need for new construction or recon-
struction, over the next 20 years, of

11,400 miles of pavement
8 800 miles of light dustless surfaces
6,700 miles of reconstructed gravel.

About 15,000 new or rebuilt bridges will be re-
quired on all three systems,

This chapter deals with an evaluation of cur-
rent and future deficiencies and needs on all
county roads, and with the formulation of pro-
grams to provide improvements over the next two
decades.

Alternative Annual Programs

To ehminate the backlog of improvements
needed now on all county or secondary
roads,

To meet future needs for improvements on
these roads as they develop, and

To tnaintain these roads at levels essential to
preservation of the capital investment in
themn

will require an annual expenditure of $108 mil-
lion if the backlog of deferred improvements,
needed now, is absorbed aver a 20-year period,
$120 million, if over a 15-year period; and $140
million, if over a 10-year period. These programs
are detailed in the table on page 58 . All es-
timates are based on 1959 price levels for all
classes of work.

Total expenditures on each system over the 20-
year period would be about the same for all thige
programs. Expansion of activitics for faster cli-
mination of the existing backlog of work would
require more funds in early years and less in later
years. The economic well-being of the people of
the state, and the comfort, convenience and safety
of highway transportation on county roads would
be served by carlier improvement of the more im-
portant of these roads, consistent with a sound
financial position.

Almost two-thirds of Local Roads are adequate
now, and a majority will remain so with proper
matntenance. It is estimated that improvement of
the remainder would progress at the rate of about
five percent per year, and thercfore only a 20-
year program was estimated for local roads.

Accomplishments that should be possible for
cach of the three county road systems on a state-
wide busis, by adoption of any one of the alter-
native programs, are summarized in the balance of
this chapter.
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Varjations Among Counties

It is unlikely that all 99 counties, if left to them-
selves, would achicve the same rate of progress in
road improvement. Because of differences in road
use among the counties, not all roads in a state-
wide county system should be alike; standards ap-
plicable to any system provide for various types
of roads for different conditions. Moreover, past
progress in some counties has been slow; in others,
capid. Counties which have done a good job will
require more reconstruction, shouldering and re-
surfacing in the {uture. Others will require more
grading and new surfaces, but less rebuilding and
resurfacing. These differences tend to equalize
over any long period of years—such as the twenty
years used for this study.

For greatest benefit, all roads and bridges on a
given system should be brought to appropriate
standard in all counties in about thc same time
period. This, however, is a matter of legislative
decision and affects distribution of state-aid funds
within the 99 counties. To aid such considera-
tions, the Appendix contains a listing of total pro-
gram costs, including maintenance, for each
county.

Planned Improvements

Within the next 20 yecars, about two-thirds of
the 91,000 miles of all county roads will require
some form of improvement, ranging from simple
gravel or crushed stone resurfacing, to construc-
tion of new heavy-duty roadway surfaces. Also,
it is estimated that 53 percent of the 28,000
bridges on county roads will have to be replaced
or rebuilt.

In this study, county engincers examined every
mile of county road in their respective jurisdictions
in accord with procedures established by the en-
gineering staff of the Automotive Safety Founda-
tion with the advice of the County Engincering
Advisory Committee. Results of these operations




were reviewed by Foundation engineers to insure
uniformity and competency of the analysis of the
data, in the same manner as done for all other
road and street systems,

Total capital investment needed for construc-
tion of roads and bridges between 1960 and 1980
on all county roads is shown in the table below:

CAPITAL INVESTMENT CQST
FOR CONSTRUCTION
1960-1980
County Trunk System
County Fecder System
Local Road System

$488,120,000
463,140,000
428,240,000

Total $1,379,500,000
The estimates pravide for basic construction {in-

cluding 3.5 percent for right of way on Trunk and
Feeder Systems) and for reconstruction on roads
built early in the period.

County Trunk Roads

Costs estimated for improvement of the 12,000
mile County Trunk Road System provide for con-
struction, prior to 1980, of 11.000 miles of pave-
ment and 1,900 bridges. Some 200 highway-rail-
way grade crossing protection devices are necded.

Upon completion of this program, all of the
system would have a paved roadway adequate in
all structural and geometric features for volumes
of traffic in the range of 100 to 1,000 vehicles per
day.

Improvements needed now—the ‘“backlog™—
involve 70 percent of the total capital investment

cost of the 20-year program. It is impractical to
undertake elimination of this backlog of needs all
at once, but such work should have top priority
of county cxpenditures for construction.

County Feeder Roads

Estimated expenditures for improvements
prior 10 1980 on the 20,000-mile County Feeder
Road System, provide for the construction of
nearly 400 miles of pavement, 8,500 milcs of light
dustless surface, and 3,900 bridges.

Upon completion of this program, the County
Feeder Road System would contain 440 miles of
paved roads for traffic volumes of 400 to 1,000
vehicles per day; 8,700 miles with lighter duty
surfacing for 100 to 400 vehicles per day; and
10,8G0 miles of improved gravel or crushed stone




roadway, adequate for less than 100 vehicles per
day.

Improvements needed now represent 30 percent
of the total capital investment cost of the 20-year
progeam.  This backlog of improvement needs
could be completed at a somewhat slower rate of
progress because of the lesser service rendered
by the County Feeder Road System. It would be
unwise to meget the neceds on the Feeder System
in advance of those on the trunks—the more im-
partant of the two portions of the Farm-to-Market
Road System.

Local Roads

Appraisals of the 59,000 miles of Local Roads
reveal that 36,700 miles, or 62 percent of the total
mileage in this system, mect or exceed minimum
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conditions tolerable for the service now demanded
of them, and that 22,300 miles, or 38 percent, fail
o meet such conditions. The need for improve-
ment of this latter group consututes the backlog
of work on this system. The urgency for ehimina-
tion of this backlog 15 related almost entirely to
the needs of individuals living along these roads.
This differs from that on the Trunk and Feeder
Systems which, in addition, serve considerable
through traffic. These improvements, herefore,
could be distributed over a longer period.

The 20-year program would require construg-
tion of about 2,500 miles of dustless surfacing and
32,000 miles of grading and gravel surfacing.
Also, 9,145 new or rebuilt bridges and other struc-
tures will be required.

That lowa counties recognize the need
for well designed and constructed roads
is illustrated by this County Trunk.
During the next 20 years, however,
large mileages of County Trunk and
County Feeder Roads must be con-
structed or reconstructed.




Inadequate surfaces and less than year
round, carefree travel still mark

many miles of important county rouds,
puarticidarly roads recommended to be
clussed as “"Feeders” in this report.

Upon completion of the program, the local
Road System would contain 375 miles of pavement
for moderately light trafic—mostly near cities,
2,365 miles of light dustless surfaces, and about
54,800 miles with gravel or simtlar surfaces ade-
guate for trathic volumes up to 100 vehicles per
day.

Maintenance of
County Roads

Costs of maintenance vary with type of roadway
surfacing, volume of traffic, variation in climatic
conditions, type and condition of subgrade soil,
and age of facilities. Total annual costs for a
system of roads will vary also with change in pro-
portions of the several roadway surface types in

the system from year to year, and with local costs
of materials and labor.

Furthermore, costs of mauintenance for a given
set of conditions now vary widely among the 99
counties of the state. This is due, in part, to lack
of any generally accepted standards for mainten-
ance. The National Association of County En-
gineers 15 engaged in the development of standards
of maintenance for various roadway surfaces. For
the purposes of this study, estimates of mainten-
ance costs for different types of surfacing under
varigus conditions of service were prepared, on
the basis of expericnce in maintenance of county
roads and judgment of standards of maintenance
required for the conditions e¢ncountered on each
system in each county of the state.
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Statewide annual average costs, estimated for
proper maintenance by efficient crews, range from
$337 per mile for local gravel roads to $661 for
oiled earth roads. These casts include snow plow-
ing, bridge maintenance, roadsides and roadway.
In developing the individual county programs,
shown in the Appendix, adjustments were made
to reflect variations in costs of material and other
factors among the 99 counties.

Benefits of Research
The State Highway Comtission, in cooperation
with the countics, is conducting rescarch on
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county roads problems as authorized by law. Parts
of this program are at a stage of completion that
indicate contributions of great value and signifi-
cance to the proposed 20-year road improvement
programs described in this chapter.

Looking broadly at the county road situation,
the great majority of county roads do not carry
sufficient traffic to justify spending $25,000 to
$30,000 per mile for pavement. Even with ex-
pected increases in traffic in the next 20 years,
this cost can be justified on not more than 12,000
to 13,000 miles of county roads.

Nevertheless, the demand for additional dust-

The corn storage bins are indicative of the
heavy loads of farm produce that must be
carried to bring lowd's huge jarm pro-
duction to market. The cost of having high-
ways ready to serve at all times must be
balanced against the high costs and wastes
involved when roads break down and
maintenance becomes expensive.




less surfacing is expected to grow. The need to
conserve gravel and stone adds to the urgency of
accelerating research, already under way, in the
arca of soil stabilization. What is needed is de-
velopment of materials and techniques which can,
at low cost, stabilize the natural soils of Iowa to
provide support for a light-duty dustless surface.

Sufficlency Ratings

Determination of priority of highway improve-
ments s, in any case, a complex problem, To
provide assistance in this matter the Commission,
at the request of the counties, has undertaken de-
velopment of a sufficiency rating system for Farm-
to-Market roads.

It appears that this research project may pro-
duce a reasonably reliable system for rating county
roads on the basis of their adequacy for the serv-
ice demanded, and for obtaining the rating of a
given road on an objective and consistent basis.
This would be an aid in selecting projects for im-
provements, when used in conjunction with other
factors.

Planning and Management

The National Association of County Engineers,
including many lowa county engineets, is em-
barked on an ¢xtensive program w assist coun-
ties in improving their work, Research on a
nationwide basis is under way, for example, in
developing proper maintenance standards, in im-
proving planning and programming of construc-
tion, and in other activities.

Iowa county engineers, working in cooperation
with the State Highway Commission, should con-
tinue and expand their activities in this field. The
benefits of more economical and better roads will
far outweigh the effort that must be exerted.

Above: School buses recognize no class distinctions in roads — County Trunk, Feeder or Local
Secondary, school buses must do their job when inadequate roads often are at their worst.

Below: Fifty-nine thousand miles strong, Local Roads are mostly adequate, bt 22,300 miles do
not now meetl minimum requirements.

0
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PROGRAM
MANAGEMENT

In general, administration of roads and steeets
in lowa is good. Certainly some wide variations
exist—usually depending on scope of responsi-
bilities and importance of the problems, Legis-
lation, however, is basically sound—the most
important changes needed being related to grow-
ing urban problems, to re-oricntation of program
cemphasis both rural and urban, to improved law
to encourage greuter conformity with sound man-
agement principles in cities and countics, and to
better inter-governmental relations.

Some recomendations on broad aspects of
legistative and administrative needs have been
made in previous chapters. Other important mat-
ters are discussed in this concluding chapter.
All recommendations should be viewed in relation
to the statewide scope of a continuiog highway
program, whose dimensions are summarized and
¢viluated here.

Program Summary

Drawing together all needs recorded in the
preceding chapters for state, county and munici-
pal roads and streets, the costs are:

Per Year
$278,000,000 for a 20-year “catch-up” program
310,000,000 for a 15-year “catch-up” program
361,000,000 for a 1Q-year “catch-up” program

Euch of the above alternatives includes all
improvements and maintenance needed within
the stated period to provide adequate roads and
streets everywhere in lowa, in keeping with traf-
fic and service requirements, cost variations, and
extent of present adequacy. The difference in
annual totals is duc maialy to the length of time
within which it may be desired to “catch vp™ with
the backlog of work needed now. Such backlogs
vary widely among the ditferent systems and areas
of the state.

Three alternative programs are shown 1o assist
in the development of an equitable and feasible
fiscal plan, utilizing various sources of revenuc.
Legislative direction can be given to future pro-
grams by providing funds decmed appropriate to
mcet state  responsibtlities at various rates of
progress for each system or jurisdiction. Major
requirernents for each of the alternate programs
are shown in the table on page 66 . All costs
are at 1959 price levels which, of course, may
change in the future.

Acceleration of work on specific systems could,
of course, be accomplished by arranging state or
local financing, or both, to provide more funds
per year early in a program—with reductions in
later years as backlogs are overcome. It is esti-
mated that approximately the same totals in 20
years would be required for basic improvements,
replacement and maintenance, whether a 10, 15
or 20-year program were selected.

The fiscal study, being conducted for the lowa
Highway Study Comimttce by the Public Admin-
istration Service, reports the following approxi-
mate 1959 cxpenditures, from all sources of
revenue, on roads and strects under the respective
jurisdictions:

State—Rural and Municipal  $109,500,000

Municipal 32,500,000

County £3,000,000

Total $230,000,000

However, it is anticipated that income at pres-
ent tax rates will increase over the next 20 years,
due to growth of population, vehicles and fuel
consumption,

Program Evaluation

Expenditures made from Federal aid, highway
user taxes and local funds on all lowa highways
in 1959 were the equivalent of about two cents




$109,262,000
39,745,000

§$149,007,000

§ 31,169,000
32,543,000

$ 63,712,000

$ 54,373,000
44,425,000
40,950,000

$139,748,000
$360,603,000

$95,263,000
32,089,000

$57,064,000

339,753,000
38,803,000
40,950,000

N $ 119,506,000
S $310,048 000 8

$80,116,000
30,950,000

$ 5,038,000

§21,512,000
32,543,000

$54,055,000

$32,192,000
34,705,000
40,950,000

i $107,847,000

$278.,006,000

per vehicle mile of travel. Based on the average
travel expected between 1960 and 1980, the esti-
mated total program costs would equal about 1.7
cents per vehicle mile. That and similar relations
for other common indices are shown below:

1959 1960-1980
ExpENDI- ANNUAL
TURES PRrOGrRaM COST
Per Vehicle Mile 2 cents 1.7 cents
Per Registered Vchicle $177 $178
Per Capita ? 84 $ 95

Price Levels
Complicating all forecasts, of course, is the
unknown future of prices for labor, equipment
and materials, The chart on page 67 shows how
prices have fluctvated over the past 18 years.

Since 1941, the cost of doing the same amount
of work has more than doubled—ounly half as
much can be done now for every dollar spent.
However, in the past two years unit prices have
remained relatively constant. More ethcient ma-
chinery and better job management have con-
tributed greatly to that stability. Earth moving,
for example, costs no more per yard today than it
did in 1946, and considerably less than in 1922,

This study has made no attempt to predict
future price levels, although improved standards
of design and maintenance to meet future use
have been anticipated.  All estimates arc based
on 1959 prices.

Safety

Accidents and deaths on roads and streets in
lowa continue to be a major problem, despite the
best cefforts of engineers, police and other inter-
ested persons. In 1959, some 65,000 motor
vehicle trafic accidents of all kinds, including
679 deaths, were recorded; these represented an
cconomic loss of at least $100 million, according
to recent research studies.




This study, in every phase, has considered
feasible cngineering means to cut the accident
and death toll. Specifically, the following steps
have been included to improve the situation:

I. A proposed rural and urban frecway sys-

tem—the sufest highway design

2. Improved design standards, on all roads

and streets, encompassing the best known
safety features economicully feasible

3. Proposals for improvement of highways to

those standards

4. Greater planned consistency of route de-

velopment

5. Special studics of traffic operation needs

for improved maintenance, signs, signals
and other control devices

6. Management proposals that would aid in

improving coordination and action on high-
way development for maximum safety.
Safcty must go hand in bhand with cfficiency
and economy of highway travel. All have been
considered jointly in making the report of costs
and recommendations of this study.

Management

The scope and size of continuing programs just
summarized requires the most advanced manage-
ment techniques and modernized laws that are
possible.

The Laws Division of the Automotive Safety
Foundation has reviewed existing law related to
recommendations of this report. That analysis

is available to assist technical personnel in pre-
paring needed legislation.

Administrative recoramendations also are made
where important improvements are necessary.
Generally, these could be accomplished without
further legislation.

State Highway Commission

Responsibilitics of the State Highway Commis-
sion bave increased in scope and magnitude over
the years, with cobsequent changes in organiza-
tion and duties. From a purely advisory and
educational body, it has evolved into one of the
chief agencics of state government, having both
direct control and broad coordinating activities in
highway transportation affairs.
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The state has produced some of the world's
leading highway enginecrs, including Thomas H.
MacDgnald, head of the U. 8. Bureau of Public
Roads for nearly 40 years after beginning his
career at lowa Statc College and the State High-
way Commission,

By general standards of competency and effi-
ciency, the Commission and its staff measures up
to the work assigned to it by the general asscmbly.
The Commission is in the process of continual
self-examination, aiming for further improve-
ments. Looking to the future, many recommen-
dations of this study call for further adjustments,
both in responsibilities and in methods of dis-
charging them—building on the good foundation
already laid.

Top Management

State highway organizations throughout the
nation are organized along one of two general top
management plans. These are the bighway com-
mission form-—used in 33 states—and the single-
executive form.

Seventeen states have some variation of the
single executive plan for management of their
state highway business. This places in the bands
of one individual full responsibility, with staff
assistance, for creation of policy and for direction
of state highway affairs. This plan generally

affords minimum delay in reaching policy deci-
sions, and maximum accountability for results,

Although details of the commission form of top
statc highway management vary widely, the ob-

In many ways state government controls highway progress. Assignment and sharing of re-
sponsibilities are decisions which can come only from the legislative branch.
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jectives are served best when the number of
commission members is small (not exceeding
seven), and members are (1) appointed from the
state at large (rather than districts), (2) appointed
for staggered terms of office (to promote con-
tinuity of policy), and (3) can only be removed
from office for cause. Al of these conditions
are found 1o apply to lowa's State Highway
Cormnmission.

Recognized throughowt the state, the generally
high morale of employees of the Commission has
grown and developed under the present form of
top management. More specifically, there has
been reasonable freedom from political influence
and interference in personnel matters. Such en-
vironment is necessary to attract—and  hold—
capable cmployees. Facts show that the Comunis-
sion has retained its employees, even without the
benetits of civil service, The proportion of its
cmployees that are professionals {(mainly engi-
neers) compares well with other leading state
highway organizations, per million dollars worth
of work.

One difficulty prevalent among commission
forms is a tendency by a commission to make
operating decisions that should be the responsi-
bility of an executive officer. In Towa, the Chief
Engineer is, in cffect, the chief executive for the
part-time Commission. However, the law in
lowa, apparently stemming from carly days when
“The Commission” was practically the entire
department, still fals to define properly the
policy-making functions of the Commission, as
distinct from administrative responsibilitics.

The law still requires the Commission (meaning
the five-member appointive body, generally lay-
men) to “devise -and adopt standard plans . .
make surveys . . .7 ete. Obviously, it is not the
intention of the Commission to do such things,
personally. But lacking any reasonably clear-cut
distinction between policy and administration,




there 15 much room for sincere differences of
opinion as to respective responsibilitics. That the
system works as well as it does reflects credit on
both Commission members and employees, but it
rests too much on individuals and their own
philosophies and characteristics.

It is recommended, therefore, that legis-
lation be enacted to define the proper role
of the lowa State Highway Commission as a
policy-making body, and to constitute an
lowa State Highway Department, whose chief
executive officer should be the Chief Engi-
neer, responsible to the Commission for
carrying out its approved policies, for op-
erating the Department, and for recommend-
ing revised policy—all 1within the framework
of a statement of legisiative purpose defining
the general powers and duties of the
Department,

Organization of Department

Early in 1960 the Highway Commission ap-
proved a plan calling for reorgamization of its
functional structure, as shown in the chart on
page 71 . Presently going nto effect, this plan
is based on studics by Commission employees,
started four years ago. The plan is concerned
primarily with improvements to its central hcad-
quarters organization, located in Ames. Referred
to only in connection with other matters, organi-
zation of the Commission’s ficld operations
{districts, divisions, counties) is not fully spelled
out.

Headquarters reorganization plans  generally
conform to accepted concepts of management.
Functions have been re-grouped into business
services, planeing and engineering, cach ns-
signed to a responsible head, who reports to the
Chief Engincer. Difficulties always encountered
in such reorganization can be smoothed owt
through more continuous and formal study
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Here people are at work—above, planning and designing highway facilities — below, The lowa

State Highway Commission threshing out a highway location problem with the people directly
concerned, the folks who live in the affected community.
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One of the top problems of management is keeping abreast of traffic needs. Here an
origin and destination study is being made to determine improvement needs.

of the mechanics of overlapping functions,
and more precise spelling out of limits of
responsibility and the joint operations that
have to be carried out.

District organization remains to be studied in a
manner similar to that of the headquarters. As a
general policy, however, it appears that the Com-
mission has adopted a centralized organization,
delegating only limited dutics to the districts, and
leaving some confusion concerning autharity, re-
sponsibility, duties and supervision of both dis-
trict engineers and assistant district engineers of
construction, maintenance, et cetera.

The Commission should consider further
decentralisation, including design functions,
and clarify responsibilities along staff and
line principles.

For full effectiveness, each district cngineer
should be held accountable for all state high-
way activities within his district. For this to be
meaningtul, the district engineer should have full
authority to dircct all work—maintenance, con-
struction, relations with cities and counties, et
cetera—within, of course, the tramework of policy
established at Ames. His assistants—for con-
struction, maintenance, secondary roads, mate-
rials—should advise and be responsible solely to
him. To provide liaison to work out problems
arising from the Commission’s proposed responsi-
bilitics on the Primary Road System in munici-
palities, and to carry out new duties in connection
with administering the proposed municipal state
aid program discusscd later, it is recommended
that the Commission appoint one urban en.

gineer as an assistant to each of the Commis-
sian's district engineers.

The district engineer should report to and be
accountable only tw the Chief Engincer. Comple-
menting this relatonship, dircctors, department
heads and other headquarters personnel consti-
tute the Chief Engincer's general staff and should
isswe instructions, or take other management ac-
tions in the name of the Chicf Enginger.

Planned Mighway Programs

Chapter 1 includes a brief discussion of proj-
ect selection for highway construction programs.
Such decisions are among the most important that
management must make. To return  greatest
benefits, a great deal of study must be applied to
increasingly complex situations.

Examination of advance programming pro-
cedures now in use indicates basically sound
techniques, with good control and reasonably
effective methods of utilizing funds cfficiently,
Improvements are being made in advance sched-
uling of preliminary engincering and cight of way
procurenent, in order to provide adequate lead
time to carry out such work.

Improvement programs for the proposed Pri-
mary System, as showa in this report, will demand
better advance planning, along with advance
scheduling. The engincering forces are aware of
this need and arc already taking steps in that
direction,

Development of the Interstate System is hav-
ing considerable effect on plans for other routes.
So too, the proposed Towa freeways will require
thorough location and planning studics. Urban
problems will demand increasing attention. Area,
regional and cross-state route studies are impera-
tive to define the design standards that should
be applied w0 ¢ach route location. Economic,
traffic, land planning and other research must be
undertzken on a broader scale to produce the




best highway corridor plans in both rural and
urban areas.

Such studies should be scheduled well in ad-
vance of need, and should become the basic
guide for work priority and design. The long-
range study of nceds, summarized in this report,
provides a good beginning point.

Right of Way
This study cstimates a need, at 1959 prices,
for about $270,000,000 worth of right of way
over the next 20 years for the proposed rural and
urban Primary Road System. This large sum
emphasizes need for certain improvements in land
acquisition. and management lepislation,

It is recommended that the general assem.
bly authorize advance purchase of right of
way some years ahead of actual construction,
and establish a revolving fund to finance such
purchazes, The fund would be reimbursed when
construction contracts are awarded. In California,
for example, such a plan has effected savings
estimated at five dollars for each dollar invested in
the fund, by permitting acquisition of needed
property before it becomes highly developed.

lowa statutes now authorize sale or rental of
unused right of way for cash, but do not provide
for any other disposition. It is recommended
that the State Highway Commission also be
given legal authority to exchange property
for right of way purpeses. It is believed that
considerable savings would result.

Present law provides for just compensation to
land owners in either purchase or condemmnation
proceedings under the general law of eminent
domain. Immediate possession, pending final set-
tlement, is authorized for ccrtain public purposes.
It is recommended that highways be included,
to permit immediate possession, thus avoiding
possible long delays in construction.

Inter-governmental Relations
Development and maintenance of highway
transportation facilitics requires a high degree of
coordination among all agencics of government.
Each has its primary obligation for the road or
street systems uader its jurisdiction, but ¢cach must
recognize its relation to others.

Iowa highway law indicates that the general
assembly has designated the State Highway Com-
mission as its agent to eftect coordination by
supervision of certain road matters being con-
ducted by local units of government. For ex-
ample, approval of secondary road systems,
review of proposed county road improvement
programs and action on othcr matters show how
an agency of state government can assist and

guide county governments in the conduct ot their
atfairs, without replacing county government. This
has proved to be sound procedure.

For cities and towns, there is little similar state
interest indicated in the law, or in practice.
However, the magnitude of street needs in mu-
nicipalities, the importance of sound development
of adequate street transportation for all Towa
people, and the responsibilities of state govern-
ment to all citizens call for specific state action,

Improvements in inter-governmental activities
of the State Highway Commission are recom-
mended in relation to general management prob-
lems of municipalities and counties, described in
the balance of this report.
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Construction of highway facilities occurs only after a vast amount of work has
done—planning, location, financing arrangements, design of structures, lettis
contracts and inspection,




Municipalities

The great number of municipalities, with 51
over 5,000 population and 891 below that num-
ber, creates such diverse management problems
that adequate improvement will remain difficult
as long as complete local autonomy is maintained.
While in total, strect needs in smaller places are
substantial, individually many arc so small that
they cannot afford adequate engineering and fiscal
supervision. Recommendations differ in some
respects for larger cities (over 5,000 people) from
those made for improved management in smaller
municipalities.

In general, it is recommended that the gen-
eral assembly expand activities of the State
Highway Commission by providing for co-
operative relations with all murnicipalities on
street affairs, similar to those now established
or proposed for county roads, but excluding
dircct control of funds and letting of contracts—
except on Primary Roads.

First siep recommended is general assembly
action to require the establishinent of an
Arterial Street Fund in all municipalities.
Such state aid as may be deemed appraopriate,
plus all other funds appropriated by local govern-
ments, for the purposes of improvement, mainte-
nance and administration of Arterial Streets
should be allocated to the fund,

Larger cities should be required to prepare
five-year advance construction programs,
kept up to date annually, Smaller cities should
preparc at least a onc-ycar advance program.
Annual budgets and project-by-project con-
struction programs should be submitted to
the State Highway Commission for approval
at least three months in advance of the fiscal
year. Approval should be based on necessity of
the work, adequacy to correct deficiencies and co-
ordination with state and county progeams.

AN municipalities shouwld acconnt annually

for all Arterial Street junds and any other
funds involving state aid for streets, report-
ing to the State Highway Commission on
forms prescribed by it. Reports should show
all funds received and purposes for which they
are expended.

It is recommended that annually 1.5 per-
cent of the funds aceruing to the proposed
Arterial Street Fund be set aside solely for the
purpose of gathering essential data and for
research on city street problems and prepara-
tion of sound street plans,

Such funds should be administered by the State
Highway Commission in cooperation with the
cities, in a manner similar to that ‘provided by
law for the *“Secondary Road Research Fund.”
In this connection, the lowa Highway Research
Board should be ¢xpanded to include some city
representation and should undertake appropriate
urban research projects.

To qualify for Arterial Street Fund state aid,
it is recommended that all municipalities he
required to furnish the State Highuway Com-
mission satisfactory evidence of adequate
engineering services. Criteria for adequacy
should be established by the Commission, vary-
ing with the size and complexity of problems.
Larger cities should be required to provide com-
petent, continuous engincering supervision. Spe-
cial problems of smaller communitics are
discussed in subsequent paragraphs.

Each municipality should also be required
to designate one responsible official who can
represent the city when dealing with state or
county officials on street matters.

Traftic Engineesring
The Commission has legal authority and suf-
ficient staff to carry on an adequate traffic oper-
ations program on rural highways—provided
budgeted amounts are used for that purpose,

However, the situation on State Primaries in
municipalitics is, by contrast, in need of consid-
erable improvement.

Iowa law requires adoption of a uniform sys-
tem of traffic control devices, signs and marking
on any public road or strect. The number of non-
conforming installations is greater by far in lowa
municipalitics than on rural Primary Roads. The
problem on municipal primaries can be corrected
most rapidly by giving the Commission full re-
sponsibility, as recommended in Chapter 1L

To achicve conformity on other city streets,
and recognizing that most cities and towns sorely
need advice and assistance with traffic engineer-
ing problems, it is recommended that the gen.
eral assembly authorize and direct the Com-
mission to provide technical advice to mu.
nicipalities under 50,000 population on traf-
fic engineering and related problems, at their
request and at cost. Larger citiecs should
employ traffic engineers on a full-time basis,

Smaller Municipaiities

Only about ten percent of the 891 municipali-
ties under 5,000 population regularly employ
engineers or consultants for street work, Most
towns are too small for efficient maintenance or
construction activity. Cerlainly some practical
means should be found to improve street planning
and operations in these communities,

Two alternatives arce suggested, the choice de-
pending on whether practical fiscal and other
inter-governmental arrangements can be worked
out.

From the viewpoint of efficiency alone, the
counties are generally equipped and managed to
bhandle enginecring, construction and mainte-
nance. Many countics now provide all or part of
such service to smaller places, despite the fact
that street enginecring involves complications not
generally found on rural roads. Therefore, one
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Above: The wear and tear of traffic and of
weather requires constant attention—a stitch

in time saves nine many timey over in the case
of highways.

Below: The best laid plans go awry when
floods, excessive freezing and thawing, or
other unexpected events occur. This washout,
costly to repair, shut off travel north of Vinton

alternative would be to require all counties to
assume full responsibility for the extensions ot
all Secondary Roads to appropriate connections
inside all municipalities of less than 5,000 people.

There are problems that would have to be
resolved under such a proposal. For e¢xample,
operations on the remaining local streets would
be even less likely to have competent supervi-
ston-—the principal problem having been removed
from municipal jurisdiction. Priority of improve-
ments and maintenance would be less subject to
municipal control. State aid and other fiscal
arrangements would be more complex, since much
street work involves several sources of revenue.
Considering such problems, this report recom-
mends legislation to encourage and authorize
municipalities of less than 5,000 people to
contract with adjoining larger cities, or with
counties in which they are located to provide
street construction or maintenance, or both,
at cost—to be paid by the smaller munici.
pality.

In cither alternative, consulling e¢ngineer serv-
ices could be utilized, as is often done now,

Countles

On the whole, Towa’s county road business is
well-managed, as a result of forward-looking
legislation and generally competent personnel.
Within the framcwork of law, however, there are
substantial differences from county to county in
the role of the boards of supervisors in county
road matters.

Review of board functions in counties where
toad progress has becn good indicates that the
board establishes general policy—on personnel
matters, record keeping, road maintenance, prop-
erty and equipment, et cetera—and holds the
county engineer responsibile for execution of
necessary work within the framework of the law
and board policy.




In a fcw counties, board members have them-
selves taken over personal direction of some
county road activities, such as road maintenance.
Apparently this is done as a result of their inter-
pretation of the law giving *jurisdiction and con-
trol” over the Secondary Road System to the
board, and the law charging “‘the board of super-
visors and the engineer with the duty™ of repair
and dragging the Secondary Road System. Obvi-
ously not able to hold the county engineer directly
responsible for either failure or inefficiency in such
cases, -as also required by law, places both the
boards and the engineers in untenable positions.

Accordingly, it is recommended that the low
be rewritten to clearly establish legislative in-
tent with regard to the policy-making role of
boards of supervisors in county road affairs,
and the direct executive authority of the
county engineers. State aid funds should be
withheld until flagrant violations dre discon-
tinued. Reference to publications of the National
Association of County Engioeers will provide in-
formation useful in defining the role of the board
and establishing more effective relationships with
county cngineers.

County Engineer

In order for a board to attract capable and
qualificd men for the post of county engineer, the
position must be reasonably attractive from the
viewpoint of salary, responsibility, authority and
tenure of office.

In principle, lowa law sceks to establish a
three-year term of office for the county engineer.
However, since his tenure . . . “may be terminated
at any time by the board,” the office has no real
tenure. Of long-range benefit to the counties,
it is recommended that the county engineer’s
term of office be five years, and that he rot
be removed except for cause. He should serve
a one-year probationary period, during which
period the board could remove him at any time.

Above: In cities maintenance, reconstruction
and construction work requires good planning
by those responsible to reduce interference
with traffic, particularly on city arterials or ex-
tensions of State Primaries.

Below: All over lowa g good job is done of re-
moving snow promptly during and after storms
on State Primaries, many county roads and
city streets.
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Procedures tor later removal for cause, including
a public hearing, should be established.
County engineers should be employed only
from among those approved by the State
Highway Commission as having satisfactory
qualifications—to be established by agree-
ment with the County Engineers Association.
Interchangeable employment should be pro-
moted hetween state and county, without loss

of benefits.

Cost Accounting

To be able to compare relative costs of road
construction and maintenance by county forces
requires a full and accurate accounting for all
costs incurred over a period of several years, It
is currently impossible to evaluate relative merits
of contract versus force account work in lowa
countics.

Cost of work let to contract 15 clearly and fully
shown on contract documents. However, current
recard-keeping required by law, does not provide
for other cost accounting procedures. Repair,
maintenance and operating costs of road ma-
chinery, as well as its depreciation, and engi-
neering,  supervision and overhead costs are
substantial, and often overlooked in superficial
cost compartsons.

Accordingly, it is recommended that the
Comumission revise regnlations concerning a
separate tool and equipment acconnt to estab-
lish a revolving equipment account in each
county, perpetuated by realistic rental roates,
with appropriate charges to construction proj-
ects, if any, and maintenance sections on each
sysiem.

Moreover, present accounting requirements do

not separite construction and mainenance costs
by road systems, except for contract work paid
from the Farm-to-Market Fund. It is recom.
mended that all counties be reguired to prao-
vide such data in a form prescribed by the
State Highway Commission, The counties, in
cooperation with the Highwoy Commission,
should adopt a uniform record-keeping sys-
tem, such as that being developed by the Nutional
Association of County Engineers.

Advance Programs .

The preparation of a yearly road improvement
program is now required on the Farm-to-Market
System. This is commendable. However, road
programs on all systems for several years in ad-
vance are necessary for the organization and
undertaking of specific projects. Advance pro-
grams also help to evaluate the yearly program.

Good maintenance is all important 1o lesser used roads as it is to major arteries. On Local Secondaries the principal problem is maintenance rather

than construction.
‘- : "!-: _‘"§’L
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It is recommended that counties be required
to develop a five-year advance construction
program for each proposed system, submit it
for approval by the State Highway Commis-
sion, and up-date it annually.

Maintanance Standards
Data secured in this study of highway needs
indicate an extremely wide variation among the
counties in concepts of maintcnance operations.
More uniform adequate procedures for all coun-
ties should be the goal.

The State Highway Commission should,
with the advice and assistance of the lowa
County Engineers Association, establish main-
tenance standards for county roads. This
should be a continuing activity, including a
research program.

General

Truck sizes and weights permitted in lowa gen-
erally conform to current recommendations of the
American Association of State Highway Othcials,
except for maximum length of tractor-trailer com-
binations which are limited to 50 feet, compared
to a recommnded 60 fect and corresponding ad-
justment in allowable gross weight.

A special committee of AASHO, on which
lowa is represented, is now considering revisions
in recommended policy concerning truck sizes
and weights. It would be desirable for lowa to
conform in all major respects to AASHO policy.
Consideration might be given now to increasing
the length limit of vebicles, but it is especially
recommended that review of the new policy
be made, when it is available, and that appro-
priate action be taken by the general assem.
bly at that time,

Both counties and cities are handicapped by
lack of authority to decal adequately with grow-
ing suburbs of cities and towns. Legislation i3
needed to strengthen county planning laws,
giving official power to control new road and
street development, including establishment
o} minimum design standards and uniform
platting requirements. Cities and counties
should be authorised to work out joint ar-
rangentents in those matters that affect both
agencies of government.

Finally, the basic data of this study should be
revised periodically, kept up to date, and used
for future development planning, management
analysis and fiscal review, with reports to the
general assembly on progress and problems,




APPENDIX

ALL MuUNICIPAL STREETL

(including State Primary Road extensions)
AVERAGE ANNUAL PROGRAM COSTS

CITY 10-YEAR 15-YEAR

OR ancu-up PERIOD CATCH-UP PERIOD 20-YEAR
POPULATION First Next First Next CATCH-UP

Group 10 Years 10 Years 15 Years 5 Years PERIOD
Des Moines 3 20,059,000 $12,388,000 $16,828,000 $13,996,000 $16,235,000
Sioux City 6,611,000 4,455,000 5,678,000 5,093,000 5,562,000
Davenport 7,060,000 4,185,000 5,848,000 4,944,000 5,553,000
Cedar Rapids 8,432,000 5,375,000 7,132,000 6,294,000 6,848,000
Waterloo 7,166,000 4,590,000 6,059,000 5,404,000 5,827,000
Dubuque 2,050,000 1,001,000 1,696,000 1,016,000 1,498,000
Council Bluffs 3,772,000 2,257,000 3,142,000 2,660,000 2,996,000
20,000-40,000 8,826,000 5,394,000 7,578,000 5,664,000 7,073,000
10,000-20,000 5,677,000 3,335,000 4,845,000 3,496,000 4,467,000
5,000-10,000 9,591,000 6,096,000 8,347,000 6,258,000 7,817,000
2,500-5,000 5,880,000 4,131,000 5,293,000 4,145,000 5,024,000
1,000-2,500 7,608,000 5,647,000 6,952,000 5,644,000 6,670,000
Under 1,000 10,725,000 7,987,000 9,755,000 8,003,000 9,435,000
Toral $103,457,000 $66,841,000 $89,153,000 $72,617,000 $85,005,000
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MuUsicrraLl STaTe PRIMARY ROAD EXTERNSIONS
AVERAGE ANNUAL PROGRAM COSTS

CITY ' TTUUTOYEAR ’ ’ " TI5-YEAR

OR Catcu-Ur PeRIOD CaTcH-UP PERIOD 20-YEAR

POPULATION First o T Neat T ' First ' . Next _ CATCH-UP
Grour 10 Years 10 Years 15 Years 5 Years PERIOD

Des Moines 7,942,000 £ 5,170,000 6,500,000 5 6,660,000 $ 6,676,000
Sioux City 3,203,000 2,032,000 2,628,000 2,652,000 2,677,000
Davenport 3,999,000 2,348,000 3,228,000 3,005,000 3,134,000
Cudar Rapids 4,235,000 2,888,000 3,532,000 3,274,000 3,555,000
Waterloo 3,705,000 2,576,000 3,063,000 3,364,000 3,088,000
Dubuque 479,000 77,000 348,000 86,000 274,000
Council Bluffs 2,123,000 1,194,000 1,685,000 1,574,000 1,643,000
20,000-40,000 2,510,000 995,000 1,959,000 1,200,000 1,756,000
10,000-20,000 1,807,000 686,000 1,393,000 $33,000 1,225,000
5,000-10,000 2,819,000 1,125,000 2,226,000 1,277,000 1,981,000
2,500-5,000 1,482,000 404,000 1,133,000 416,000 968,000
1,000-2,500 2,353,000 £75.000 1,882,000 $62,000 1,673,000
Under 1,000 3,084,000 1,306,000 2,512,000 1,290,000 2,300,000

ToTaL $39,745,000 521,676,000 $32,089,000 $26,993,000 $30,950,000

MUNICIPAL STREETS
(excluding State Primary Road extensions)
AVERAGE ANNUAL PROGRAM COSTS

ARTERIAL STREETS ACCESS STREETS®

10-YEAR [5-YEAR
Catci-up PERIOD CATCH-UP PERRIOD 20-YEAR 20-YEAR

City
OR

POPULATION
GROUP First Next First Next CATCH-UP CATCH-UP

10 Years 10 Years 15 Years 5 Years PERIOD PErIOD

Des Moines 8,659,000 . § 3,760,000 $ 6,870,000 $ 3,878,000 6,101,000 $ 3,458,000
Sioux City 1,669,000 684,000 [,311,000 702,000 1,146,000 1,739,000
Daveaport 1,694,000 470,000 1,253,000 572,000 1,052,000 1,367,000
Cedar Rapids 2,566,000 $56,000 1,969,000 889,000 1,662,000 1,631,000
Waterloo 1,990,000 543,000 1,525,000 569,000 1,268,000 1,471,000
Dubuque 901,000 254,000 678,000 260,000 554,000 670,000
Council Bluffs 778,000 192,000 586,000 215,000 482,000 $71,000
20,000-40,000 3,058,000 1,141,000 2,361,000 1,206,000 2,059,000 3,258,000
10,000-20,000 1,938,000 717,000 1,520,000 731,000 1,310,000 1,932,000
5,000-10,000 3,351,000 1,550,000 2,700,000 1,560,000 2,415,000 3,421,000
2,500-5,000 1,289,000 618,000 1,051,000 620,000 947,000 3,109,000
1,000-2,500 933,000 450,000 748,000 460,000 675,000 4,322,000
Under 1,000 2,343,000 1,387,000 1,949,000 1,419,000 1,841,000 5,294,000

ToTaL 531,169,000 $12,622,000 $24,521,000 $13,081,000 521,512,000 $32,543,000

* Program costs for Access Streets computed for a 20-year catch-up period only.
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CounTYy TRUNK ROAD SysTeM
AVERAGE ANNUAL PROGRAM COSTS

10-YEAR ! 15-YEaR 20-Yranr

County CATCH-UP PLRIOD CATCH-UP PERIOD Carcu-cp
Y First Next First Next Periop
10 Years 10 Years 13 Years 5 Yeuars

Adair 635,000 § 128,000 465,000 $ 110,000 373,000
Adams 854,000 77,000 590,000 74,000 458,000
Allamakec 697,000 133,000 498,000 133,000 395,000
Appanoose 456,000 65,000 322,000 64,000 255,000
Audubon 653,000 147,000 482,000 127,000 388,000
Benton 772,000 116,000 545,000 115,000 433,000
Black Hawk 556,000 140.000 412,000 132,000 336,000
Boone 438,000 109,000 322,000 106,000 264,000
Bremer 417,000 70,000 297,000 69.000 238,000
Buchanan 127,000 131,000 522,000 122,000 417,000
Bucna Vista 481,000 114,000 354,000 109,000 290,000
Butler 596,000 126,000 433 000 122,000 351,000
Calhoun 398,000 169,000 289,000 255,000 280,000
Carroll 633,000 111,000 ! 451,000 109,000 362,000
Cass 537,000 111,000 383,000 114,000 309,000
Cedar 577,000 138,000 413,000 142,000 344,000
Cerro Gordo 519,000 217,000 449,000 112,000 361,000
Cherokee 518,000 121,600 383,000 108,000 311,000
Chickasaw 348,000 66,000 250,000 65,000 201,000
Clarke 517,000 153,000 378,000 173,000 321,000
Clay 362,000 90,000 267,000 88,000 220,000
Clayton 999 000 116,000 697,000 114,000 548,000
Clinton 621,000 173,000 475,000 143,000 384 000
Crawford 930,000 127,000 660,000 117.000 520,000
Dallas 366,000 84,000 266,000 83,000 218,000
Davis 603,000 122,000 430,000 121,000 346,000
Decatur 630,000 123,000 455,000 115,000 364,000
Delaware 447,000 93,000 320,000 98,000 260,000
Des Moines 442 000 116,000 333,000 107,000 270,000
Dickinson 315,000 55,000 ! 225,000 54,000 181,000
Dubuque 536,000 171,000 , 386,000 110,000 313,000
Emmet 298,000 89,000 226,000 81,000 187,000
Fayette 673,000 194 000 517,000 156,000 421,000
Fioyd 227,000 73,000 171,000 71,000 145,000
Franklin 628,000 111,000 449,000 109,000 360,000
Fremont 399,000 75.000 288,000 69,000 230,000
Greene 395,000 187,000 355,000 91,000 288,000
Grundy 494 000 107,000 354,000 119,000 293,000
Guthrie 553,000 82,000 390,000 81,000 309,000
Hamilton 321,000 155,000 273,000 126,000 227,000
Hancock 340,000 75,000 249,000 76,000 203,000
Hardin 421,000 108,000 307,000 119,000 256,000
Harrison 669,000 151,000 483,000 152,000 393.000
Henry 393,000 74,000 281,000 73,000 226,000
Howard 454,000 83,000 324,000 82,000 260,000
Humboldt 218,000 103,000 187,000 71,000 156,000
Ida 518,000 98,000 375,000 91,000 302,000
lowa 722,000 157,000 537,000 125,000 430,000
Jackson 462,000 §5,000 329,000 89,000 266,000
Jasper 672,000 139,000 485,000 135,000 389,000
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CounTy TRUNK ROAD SYSTEM
AVERAGE ANNUAL PROGRAM COSTS —Continucd

JO-YEAR 15-YEAR 20-Yiar
CATCH-Up PERIOD CATCH-UP PERIOD CATCH-LP

County - - ) : PiriOD

First Next First Next
IO Years 10 Years 15 Years 5 Years

Jefferson 435,000 81,000 311,000 80,000 251,000
Johnson 623,000 122,000 446,000 122,000 360,000
Jones 545,000 113,000 391,000 114,000 317,000
Keokuk 636,000 159,000 478,000 139,000 390,000
Kossuth 582,000 145,000 429,000 142,000 353,000
Lee 402,000 84,000 291,000 $2.000 234,000
Lion 973,000 327,000 787,000 208,000 633.000
Louisa 146,000 32,000 106.000 36,000 87,000
Lucas 545,000 117,000 392,000 116,000 318,000
Lyon 461,000 129,000 346,000 118,000 285,000
Madison 537,000 137,000 391,000 145,000 325,000
Mahaska 755,000 106,000 531,000 106,000 420,000
Marion 510,000 105,000 369,000 101,000 298,000
Marshall 487,000 139,000 363,000 150,000 30()2,000
Mills 625,000 102,000 441,000 109,000 333,000
Mitchell 302,000 100,000 228,000 101,000 194,000
Monona 872,000 138,000 612,000 124,000 476,000
Monroe 473,000 108,000 342,000 105,000 276,000
Montgoinery 727,000 152,000 520,000 172,000 428,000
Muscatine 372,000 129,000 282,000 135,000 238.000
O'Brien 408,000 207,000 346,000 180,000 304,000
Osceola 398,000 75,000 286,000 74,000 231,000
Page 469,000 20,000 333,000 79,000 267,000
Palo Alto 514,000 80,000 366,000 20,000 293,000
Plymouth 1,091,000 242,000 813,000 199,000 654,000
Pocahontas 306,000 131,000 229,000 172,000 215,000
Polk 1,141,000 214,000 £40,000 151,000 660,00
Pottawattamie 1,552,000 340,000 1,118,000 326,000 902,000
Poweshiek 417,000 106,000 303,000 106,000 248,000
Ringgoid 484 000 120,000 367,000 50,000 294,000
Sac 468,000 110,000 346,000 100,000 281,000
Scott 536,000 125,000 387,000 132,000 320,000
Shelby 677,000 152,000 499,000 120,000 395,000
Sioux 480,000 140,000 366,000 123,000 301,000
Story 480,000 132,000 353,000 136,000 291,000
Tama 479,000 129,000 352,000 132,000 291,000
Taylor 714,000 109,000 504,000 108,000 401,000
Union 637,000 88,000 449 000 81,000 353,000
Van Buren 420,000 72,000 299,000 71,000 239.000
Wapello 550,000 99.000 394,000 98,000 313,000
Warren 843,000 123,000 600,000 109,000 475,000
Washington 413,000 90,000 300,000 89,000 244,000
Wayne 562,000 102,000 401,000 100,000 321,000
Webster 508,000 121,000 370,000 131,000 306,000
Winnebago 361,000 70,000 259,000 69,000 209,000
Winneshiek 625,000 130,000 459,000 114,000 367,000
Woodbury 721,000 133,000 521,000 109,000 411,000
Worth 304,000 67,000 223,000 62,000 181,000
Wright 370,000 115,600 282,000 112,000 235,000
ToralL $54,373,000 $12,025,000 $39,753,000 $11,279,000 32,192,000




T8 *9eg

CounTy FEEDER axD COUNTY Locar RoaD Sysrems

AVERAGE ANNUAL PROGRAM COSTS

County Local*

County Feeder Road System Road System

10-Year 15-Year 20-YEAR ! 20-YEAR

County CATCH-UP PERIOD CatcH-uP PERIOD Carci-cp CATCH-uP

First Next First Next PERIOD Periop

10 Years 10 Years 15 Years 35 Years

Adair 152,000 $ 188,000 185,000 $ 127,000 $ 169,000 S 304,000
Adams 228,000 156,000 212,000 279,000 192,000 409,000
Allamakee 466,000 293,000 430,000 230,000 379,000 463,000
Appanocose 324,000 232,000 311,000 173,000 277.000 425,000
Audubon 484,000 137,000 377,000 107,000 308,000 225,000
Benton 260,000 541,000 238,000 £85,000 403,000 470,000
Black Hawk 312,000 142,000 240,000 136,000 204,000 493,000
Boone 428,000 117.000 252,000 123,000 268,000 241,000
Bremer 393,000 168,000 333,000 121,000 278,000 335,000
Buchanan 526,000 245.000 359,000 254,000 380,000 228,000
Buena Vista 426,000 272.000 424,000 117,000 344,000 | 455,000
Butler 498 000 178.000 260,000 168,000 335,000 477,000
Caihoun 390,000 341,000 395,000 275,000 363,000 | 455,000
Carroll 349,000 203,000 291,000 229,000 275,000 401,000
Cass 626,000 346,000 567,000 235,000 481,000 475,000
Cedar 739,000 162,000 553,000 125,000 442,000 420,000
Cerro Gordo 277,000 579,000 481,000 356.000 ! 435 000 - 344,000
Cherokee 200,000 133,000 175,000 139,000 | 166,000 379,000
Chickasaw 565,000 113,000 415,000 103,000 335,000 443,000
Clarke 294,000 102,000 236,000 80,000 196,000 366,000
Clay 386,000 289,000 396,000 156,000 335,000 i 370,000
Clayton 383,000 412,000 450,000 243000 396,000 420,000
Clinton 570,000 305,000 484,000 268,000 | 422,000 1 530,000
Crawford 1,332,000 478,000 1,005,000 429 000 828,000 478,000
Dalias 317,000 145,000 265,000 122,000 229,000 249,000
Davis 514,000 221,000 419,000 202,000 - 364,000 453,000
Decatur 244 000 122,000 193,000 149,000 182,000 - 413,000
Delaware 463,000 125,000 356,000 99,000 289,000 : 554,000
Des Moines 442,000 118,000 337,000 95,000 - 274,000 327,000
Dickinson 474,000 158,000 385,000 103,000 - 312,000 | 385.000
Dubuque 170,000 158,000 151,000 202,000 165,000 201,000
Emmet 296,000 153,600 264,000 103,000 222,000 316,000
Fayette 393,000 465,000 411,000 480,000 426,000 411,000
Floyd 290,000 360,000 388,000 144,000 325,000 240,000
Franklin 582,000 113,000 422,000 112,000 342 000 ! 371,000
Fremont 452,000 258,000 437,000 110,000 - 353,000 269,000
Greene 237,000 390,000 308,000 330,000 312,000 269,000
Grundy 388,000 448,000 479,000 220,000 400,000 326,000
Guthrie 225,000 358,000 262,000 383,000 292,000 | 506,000
Hamilton 227,000 258,000 205,000 339,000 242 000 i 303,000
Hancock 566,000 142,000 420,000 139,000 347,000 520,000
Hardin 359,000 440,000 415,000 355,000 ; 399,000 282,000
Harrison 669,000 272,000 552,000 217,000 466,000 : 477,000
Henry 383,000 129 000 289,000 126,000 243,000 | 331,000
Howard 319,000 82,000 239,000 82,000 194,000 221,000
Humboldt 288,000 146,000 253,000 107,000 215,000 181,000
Ida 365,000 103,000 278,000 96,000 231,000 305,000
lowa 630,000 248,000 513,000 208,000 433,000 463,000
Jackson 530,000 417.000 544,000 256,000 ; 468,000 566,000
Jasper 830,000 285,000 665,000 218,000 | 548,000 647,000



AVERAGE ANNUAL PROGRAM COSTS

CouxTY FEEDER AND CoUNTY LocaL RoAD SysTEMs —Continued

County

County Feeder Road System

i County Local*
Road System

10-YEAR

CATCH-UP PERIOD

15-YEAR

CATCH-UP PERIOD

First
10 Years

Next
10 Years

First

15 Years

Next
5 Years

20-YEAR !
CATICH-UP ;

PERIOD

20-YEAR
CATCH-UP
PERIOD

Jefferson
Johnson
Jones
Keokuk
Kossuth
Lee

Linn
Louisa
Lucas
Lyon
Madison
Mabhaska
Marion
Marshall
Milly
Mitchell
Monona
Monroe
Montgomery
Muscatine
O’Brien
Qsceola
Page

Palo Allo
Plymouth
Pocahontas
Polk
Pottawattamie
Poweshiek
Ringgold
Sac

Scott
Shelby
Sioux

Story
Tama
Taylor
Union

Van Buren
Wapello
Warren
Washington
Wayne
Webster
Winnebago
Winneshick
Woodbury
Worth
Wright

ToraL

199,000
416,000
325,000
586,000

1,199,000
433,000
738,000
392,000
368,000
326,000
264,000
649,000
545,000
307,000
546,000
236,000
653,000
251,000
334,000
454,000
332,000
241,000
619,000
284,000
608,000
514,000
345,000
934,000
176,000
436,000
769,000
356,000
895,000
723,000
450,000
418,000
243,000
571,000
393,000
341,000
713,000
324,000
261,000
584,000
288,000
814,000
$35,000
178,000
298,000

235,000
446,000
530,000
204,000
364,000
328,000
336,000

80,000
262,000
203,000
418,000
137,000
368,000
202,000
158,000
301,000
195,000
174,000
226,000
238,000
268,000
176,000
192,000
368,000
648,000
226,000
183,000
309,000
137,000
209,000
170,000
310,000
293,000
398,000
253,000
245,000
153,000
210,000
122,000
372,000
300,000
239,000
574,000
233,000
297,000
334,000
555,000
216,000
592,000

$44,425,000

$26,233,000

* Based on a 20-year catch-up program only

230,000
480,000
399,000
477,000
896,000
394,000
562,000
285,000
355,000
297,000
360,000
475,000
510,000
270,000
431,000
267,000
475,000
239,000
312,000
372,000
304,000
209,000
477,000
306,000
640,000
430,000
272,000
708,000
164,000
352,000
573.000
322,000
699,000
669,000
381,000
378,000
294,000
440,000
299,000
313,000
614,000
305,000
281,000
469,000
314,000
630,000
804,000
183,000
368,000

177,000
293,000
514,000
140,000
354,000
319,000
340,000

78,000 |

183,000
167,000
283,000
136,000

291,000 !

207,000
108,000
274,000
203,000
134,000

180,600

227,000

285,000 |
188,000 |

182,000
388,000
590,000

188,000
177,000
346,000
131,000
204,000
151,000
360.000
242,000
233,000
232,000
191,000
110,000
179,000
128,000
420,000
175,000
201,000
824,000
217,000
227,000
306,000
366,000
237,000
703,000

216,000 |

420,000

427,000 ¢

390,000
743,000

369,000 .

484,000
231,000

309,000 :

264,000
340,000

388,000 !

453,000
253,000

348,000 |

269,000
389,000

212,000 :

277,000
328,000

299,000 :
200,000

401,000
327,000

621,000 .

369,000
237,000
614,000
155,000
308,000
465,000
330,000
576,000
557,000

337,000 °

330,000
247.000
363,000
256,000
342,000

501,000

278,000
419,000

404,000 ,

292,000
530,000

692,000 :

197,000

459,000

471,000
75,000
559,000
509,000
,106,000
354,000
646,000
149,000
477,000
674,000
288,000
388,000
520,000
608,000
324,000
224,000
428,000
323,000
253,000
262,000
375,000
248,000
470,000
342,000
445,000
415,000
487,000
556,000
406,000
448,000
455,000
337,000
659,000
$12,000
323,000
530,000
403,000
418,000
357,000
241,000
459,000
479.000
442,000
416,000
349,000
743,000
626,000
224,000
355,000

| $38.803.000

$23,144,000

$34,705,000

$40,950,000




