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Minnesota’s highway problem is the product of
several things. The depression brought a drop
in highway construction, and then during World
War II construction almost vanished, and main-
tenance fell far behind. The post-war period
found the highways ill-prepared for the avalanche
of traffic borne of high production and high in-
come. While revenues for highways increased dur-
ing this period, the increases were partly off-set
by rising prices.

Motor vehicle travel today is more than 12
times the total travel in 1921 when the original
State Trunk Highway System was created. Ve-
hicle registration in 1953 exceeded 1.25 million
or approximately one vehicle for each 2.5 persons
in the State.

Minnesota’s huge highway plant consists of
121,000 miles of roads and streets as shown on the
map on page eight. There is about 200 feet of road
or street for each man, woman and child in the
State. The roads and streets are administered by
2,721 separate and independent highway agen-
cies, yet all are a part of a single transportation
network.

The large mileages involved and the many agen-
cies with jurisdiction over them, pose major prob-
lems of intergovernmental relationships and plan-
ning, and of reasonable and balanced program-
ming. A stumbling block to highway officials,
legislators and citizens in meeting the growing
problem has been the lack of knowledge as to
actual and relative needs on each of the several
systems.

Several other factors affecting Minnesota add
further to the complexities of the highway prob-
lem. Extremes in climatic conditions and widely
varying topographic and geographic conditions in-
crease highway construction costs. Reduced load
limits during the spring breakup hamper the
movement of commodities by truck and add to the
cost of transportation. Increasing public depend-
ency on highway transportation requires that more
and more miles of road be kept open for travel
the year around. The costs of snow plowing and
ice control add substantially to the maintenance
expenditure,

MINNESOTA'S GROWING HIGHWAY NEEDS

The Highway Study

Those factors led the 1953 Legislature to create
the Highway Study Commission to investigate all
matters related to highways—their adequacy,
needs and financing—for the purpose of determ-
ining the sound and reasonable requirements for
all highway and street systems within the State.

The Commission, acting through the Minneso-
ta Department of Highways, entered into two
agreements for technical services in carrying out
the directive of the Legislature.

One agreement was with the Automotive Safe-
ty Foundation of Washington, D. C., to direct and
supervise this engineering analysis of the physical
condition and needs of the highway and street
systems of the State and to review highway man-
agement at each level of government. The Found-
ation is a non-profit organization devoted to the
development of safety and efficiency in highway
transportation,

The second agreement was with the Public Ad-
ministration Service, Chicago, Illinois, which is
dedicated to improvement of governmental fune-
tions, to conduct a finance study of highway tax-
ation and revenue distribution.

Although the two technical staffs have coordin-
ated their work, each has conducted an independ-
ent study, and the results are published in separ-
ate reports. In arriving at a sound solution to the
highway problems of the State, it will be neces-
sary to consider the results of both the engineer-
ing and the fiscal studies.

Scope of the
Engineering Study
The engineering process involved:

1. Analysis of the fundamental economic factors
affecting highway transportation in Minnesota
and of the service performed by highways for
agriculture, industry and commerce within the
State.

2. Review of the historical development of roads
and streets within the State, including an exam-
ination of highway legislation and administra-
tive policies.



nnesota’s Road Network

. Historical review of highway Ffinance, but not
including recommendations on highway fiscal
policy.

Analysis of the past and probable future use
of Minnesota roadways in terms of traffic vol-
ume, travel habits, traffic patterns, the compos-
ition of the traffic stream and other factors.

R0 MILES OF ROADS

MILLION MOTOR

BILLION MILES OF

5. Examination of the existing classification of
roads and streets,

6. Survey of traffic engineering practices.

7. Analysis of highway safety problems,

8. Determination of tolerable physical standards for
existing roads and streets and of appropriate
standards for future construction.

AND STREETS

BIGHWAY AGENCIES

VEHICLES



9. Measurement of accumulated deficiencies in the
existing highway plant, on the basis of a com-
plete physical inventory and preparation of cost
estimates for required improvements on the
basis of the appropriate construction standards
established for each class of road or street.

10, Determination of annual replacements required
as presently tolerable roads and streets wear out
during the years while the accumulated deficien-
cies are being overcome,

11. Determination of annual maintenance require-
ments,

12, Formulation of alternate long range programs
for road and street construction, replacement
and maintenance,

13. An analysis of highway administration.

The results of the study of each of these phases
of the highway problem are presented in this re-
port. Much of the basic data for the historical re-
view of highway development, finance and road
use was obtained from the Highway Planning Sur-
vey, a fact-finding agency sponsored jointly by
the Department of Highways and the U. S. Bur-
eau of Public Roads. Other special studies and re-
search investigations also were carried out by the
Highway Planning Survey, the Department of
Highways and other State agencies,

The Engineering Organization

To take full advantage of the knowledge of en-
gineers experienced in Minnesota highway and
street problems, the engineering process was based
on extensive use of the engineering forces of the
highway agencies of the State and local govern-
ments. The Foundation engineering staff served
as a directing and co-ordinating group by estab-
lishing procedures and controls designed to se-
cure a E lanced appraisal of the entire highway
and street network within the State.

Early in the study three adv1501y comimittees of
State, county and city engineers were organized,
with members selected for their training, know-
ledge and experience in their particular fields of
work. Through the Commission’s executive com-
mittee the State Department of Highways, the
Minnesota County Highway Engineers Associa-
tion and the League of Minnesota Municipalities
were asked to confirm the appointment of the se-
lected engineers and arrange for their active par-
ticipation in the study. With the advice and coun-
sel of these advisory committees the engineering
staff prepared procedural manuals outlining spe-
cific criteria and techniques for measuring de-
ficiencies and determining needed improvements
for each class of roads and streets.

Four manuals were prepared, one for appraisal
of rural State highways, one for rural county and
township roads, one for streets in municipalities of
over 5,000 population and one for streets in mu-
nicipalities of under 5,000 population. While the
same pattern was followed in each mannal, the
detailed procedure used in appraising the needs
of each class of roads and streets was somewhat
different in order to meet the particular character-
istics of service performance.

More than 400 State, county and municipal en-
gineers cooperated in the field appraisal. Approx-
imately 75,000 individual report forms were pre-
pared by the field engineers and submitted to the
engineering staff.

In addition to the three advisory committees of
State, county and city engineers, two other com-
mittees were formed, one to assist in development
of a major thoroughfare plan for the Twin Ci
area, and the other to review the Annual Inven-
tory of Traffic Safety Activities prepared by var-
ious State and local agencies E)r the National
Safety Council and advise in shaping up a pro-
gram for strengthening traffic safety activities in
Minnesota.

The engineering staff relied heavily on the re-
sults of highway research by the U. S. Bureau of
Public Roads, the American Association of State
Highway Officials, the Highway Research Board
and many other state and national agencies. In
addition, specialized assistance was provided by
engineers of the Bureau.
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Meetmg Minnesota’s highway transportatlon
needs is a big business. Most of Minnesota’s 3 mil-
lion people are daily highway users, They travel
on 121,000 miles of roads and streets. In just one
day, they burn up 2.5 million gallons of gasoline
in trav ehng, 30 million miles.

Most of that travel is for business and other es-
sential purposes. Only a small part is for social
and recreational reasons.

The daily transportation needs of the people
impose, dollarwise, one of the largest responsi-
hilities faced by the State and local governments.

And the responsibility is growing. Population is
increasing, so is the ownership of motor vehicles.
Today's roads are inadequate; today’s attack on
the problem cannot meet the needs of even the
near future. Traflic is estimated to increase 50 per
cent in the next 20 years.

Recognition of the need for positive action led
the leglsldture to establish the Highway Study
Commission to investigate all phasea of the high-
way problem. Hence this engineering study of
highway and street needs. Fiscal aspects of the
highway problem are covered separately by an-
other agency for the Commission.

Analysis has revealed that no single action can
solve the problem; a variety of th}ngs must be done.
Essential steps are prcsented in this summary.

Reorganizing Highway Systems

Most of the laws governing Minnesota’s high-
way systems were adopted many years ago when
the lnghwa) needs and management problems of
the State and local governments were far less
complex than they are today. The opulatlon and
motor vehicle increases, and t sharpened
economic needs make it timely to examine exist-
md statutes and constitutional pr0v151ons to deter-
mine their fitness for modern requirements.

Roads and streets should be developed in
keeping with the service each route should pro-
vide. By groupmg into systems highways which
give similar service, it is possible to assign re-
sp0n51b1htv to the unit of government principally
concerned, and to establish a financing plan suit-
ed to each system’s needs.

Summ@%g

CONDENSED FACTS AND RECOMMENDATIONS

Rural State Trunk System

Back in 1921 most of the State Trunk Highway
System, 6,877 miles, was set up by constitutional
amendment. Later, actions of the legislature, how-
ever, increased the mileage so that now the system
consists of 11,850 miles, of which 1,460 are urban
extensions.

According to criteria established for the study,
discussed in the Classification chapter, there are
38,000 miles of rural roads which are of com-
munity interest. Of these, 7,500 miles were found
to be of state-wide character, carrying 64 per cent
of all rural traffic. These heavier traffic volume
roads, only seven per cent of the total rural mile-
age, form a completely integrated network which
gives excellent circulation from rural areas to the
industrial, commercial and marketing centers.
They connect cities of the first, second and third
class population groups and substantially all com-
munities of 1,000 or more. They are recommended
as the Proposed Rural State Trunk Highway Sys-
tem, created wholly by constitutional amendment
or by legislation depending on where basic fiscal
policies are established.

Primary County Roads

Next in rural importance to highways of state-
wide character are other roads of county-wide
community interest—those that connect smaller
communities and in general serve major farming,
mining and lumbering areas. The study deter-
mined that there are 30,500 miles of such roads.
They are recommended as the Proposed Primary
County Road System, replacing the present State-
aid and Countv aid Systems. Composing 30 per
cent of the rural mileage, they carry 28 per cent
of all rural travel, averaging 145 vehicles per day.
These, together with the Proposed State Trunk
System, connect every incorporated place in the
State, serve all rural areas, and carry 92 per cent
of all rural travel.

Included in the Proposed Primary County Road
System are apploxmlatel) 3,000 miles of plesent
but lesser used rural State Trunk Highways. Were
those roads to continue as trunk hlghways they
would logically receive lowest priority in con-
struction and maintenance. As county roads, they

would hold high priority.

11
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Local Rural Roads

The balance of rural roads, totaling 68,681 miles,
are primarily of local interest. Included are about
10,000 miles of trails and infrequently traveled
roads. County engineers report some 4,500 miles
are not needed to serve farms or other establish-
ments, Also classed as local roads are about 14,000
miles of presently designated State-aid and county-
aid roads which have a daily traffic of only about
25 vehicles.

City Streets

City streets, while relatively low in mileage,
carry 44 per cent of all traffic. Because of the con-
centrated traffic, often resulting in delay and con-
gestion, and because of the high costs of urban
construction and right of way, proper grouping
of streets is extremely important.

The State has properly assumed principal re-
sponsibility for the development of the many
streets which are continuations of trunk highways.
As shown in the table below, urban extensions of
the Proposed Rural State Trunk System total about
1,250 miles. This brings the Proposed State Trunk
System to a total of 8,750 miles.

Based on criteria established for the study, city
streets including trunk highway extensions, were
classified into the groups shown below:

Streets in Cities Streets in Cities

Over 5,000 Under 5,000
Population Population
(Miles) {Miles)

Extensions of Proposed

State Trunk Highways ... 444 808
Extensions of Proposed Pri-

mary County Roads and

other arterial streets . ... 844 1,835
Business access streets .. ... 176 269
Residential access streets. ... 3,697 3,692

NGERLIN i N o 5,161 6,604

Making Best Use
of Facilities

In the determination of highway and street
needs, consideration was given to methods and
devices which would facilitate traffic movement
on both old and new arteries, particularly in cities.
Projects were modified or eliminated wherever
traffic engineering measures could help or meet
the problem.

Measures include parking control, signal timing
and coordination, truck routing, one-way street
systems, intersection channelization and other
proven methods.

Physical Needs

Deficiencies are scattered over the entire high-
way and street network. Sections of highways and
streets totaling 39,592 miles are below tolerable
or acceptable standards and 2,800 bridges are in-
adequate. Since many facilities are on the verge
of needing replacement and since new needs will
arise in the future, separate estimates were made
of present needs and future needs within 5, 10, 15
and 20 year periods.

The estimated total cost of improvements need-
ed now on all roads and streets is $681 million,
two-thirds in rural areas and one-third in cities.

Trunk System Needs
Rural Needs

Present needs on the 10,390 miles of rural trunk
highways are for 994 miles of high type pavement
and 1,752 miles of intermediate and low type
pavement. In addition to roadway deficiencies,
construction or reconstruction of 309 bridges
and separation structures and installation of 54
railroad grade crossing protection devices is need-
ed. Estimated cost, including right of way, grad-
ing, structures and engineering is $181,431,000.

Present Needs, State Rural Trunk Highways

ROSAWEY - i crisnd v siwniis sl $154,478,000
SHAIGHITES) = o v puivis ahahn &5 caws 26,953,000
Total s cocim s e LR o $181,431,000

Total construction requirements for a IO-year
period are estimated to be $339,199,000 for work
on 7,428 miles.

Urban Extension Needs

Of the 1,460 miles of present urban extensions,
24 per cent or 345 miles are in need of immediate
improvement. Some of these needs constitute the
highest priority of needs of all systems. An addi-
tional 40 miles not now existing are required for
adequate service. Work required ranges from re-
surfacing to construction of expressways and con-
struction or reconstruction of bridges and highway
separation structures,

Cost of Urban Extension Needs

New Construction ............... $ 86,530,000
Reconstruction .................. 1,215,000
Resurfacing and Other ........... 22,428,000
New Structures ................. 23,130,000
Recondition Present Structures . ... 5,528,000
Railroad Protection and Traffic
(Ceayels e e e o e s B 556,000
Tatalies X, s S o $139,387,000



Total construction requirements for a 10-year
period are estimated to be $284,810,000 for work
on 1,066 miles.

County and Township Roads

Of the 15,489 miles of State-aid rural roads,
about half need improvement now. In addition
to roadway deficiencies, construction or recon-
struction of 531 bridges and separation structures
and installation of protection devices at 16 railroad
grade crossings should be done.

Forty-four per cent of the 26,158 miles of
county-aid and county roads need improvement
now. This includes the construction or recon-
struction of 792 hridges and separation structures
and installation of 10 protection devices at railroad
grade crossings.

There are 14,037 miles of existing township
roads deficient now and in need of improvement.
In addition to roadway deficiencies, construction

or reconstruction of 970 bridges including a few
railroad separation structures should be done.

Cost of Present Needs

County-aid
State-aid  and County  Township
Roadway .. .$82,686,000 $82,576,000 $54,091,000
Structures 15,501,000 14,813,000 11,484,000
SRodhl . $98,369,000 $97,389,000 $65,575,000

Grand Total ......... $261,333,000

Total construction 1equiremnnts for a lO-year
period are estimated to be $142,026,000 for State-
aid roads, $129,464,000 for county- dld and county
roads and $72,402,000 for township roads.

Other City Streets

Streets outside the Trunk Highway System total
10,305 miles, of which 3,013 miles or 29 per cent
are deficient.

Principal deficiencies on streets are surface
type an(})condition. A limited mileage of arterials
and husiness access streets are deficient in capacity
and in need of widening. Current needs on many
residential access streets are for curb and gutter.
Included in municipal deficiencies is the need for
construction or reconstruction of 115 bridges and
railroad grade separation structures and protec-
tion devices,

Construction Needs, Other Streets

New Construction .. ..........c.... $20,936,000
Reconstruction ,................... 4,368,000
Resurfacing and Other ............. 57,882,000
Structures, Railroad Protection and
Trafhe. (Contral . oo meins w0 16,045,000
137 727 [ty e EER - $99,231,000

Total construction requirements for a 10-year
period are estimated to be $208,702,000 for work
on 6,338 miles.

Alternative Plans

The capital investment needed to bring all
roads and streets up to standards adequate for to-
day’s traffic is $681 million. To carry out this pro-
gram with present revenues would require many
years. Even if funds could be made available, it
would be physically impossible to do this work
within a few years.

In planning any long-range program, other
needs beside present deficiencies must be con-
sidered. Many roads and streets that are adequate
today will become deficient as time passes. In
addition to normal wear, traffic increases will
make many facilities obsolete.

Allowance must also be made for maintenance
costs. Expenditures for upkeep of trunk high-

Among the many highway jobs is that of removing snow—

which on the average

nance on

H'r“.‘n"?lf, Jf-r','-'." mainfe

costs about

the

a third of
State Trunk System.

all money
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ways amount to almost $12 million a year, for
State-aid and county-aid roads $17 million, for
township roads $6 million and for city streets $14
million. Total maintenance expenditure is almost
$50 million a year, or about 35 per cent of the
total annual expenditure,

Alternate program periods of 5, 10, 15 and 20
vears are presented in the full report. The esti-
mated amounts include costs of construction need-
ed now, future needs and replacements, mainte-
nance and operations. The higher annual costs
make the feasibility of a five-year program ques-
tionable. On the other hand, needed improve-
ments cannot wait 20 years. The choice lies some-
where between the two extremes and depends
largely on the ability and willingness of the people
to payv the costs.

As an example, for the existing Trunk High-
way System the cost for a 10-year program cover-
ing present and future needs, maintenance and
operation, would entail an expenditure of $80,-
036,000 annually.

On the same basis, the annual cost for the pres-
ent State-aid System would be $22,368,000 for a
10-year program. For the County-uid System, the
annual cost would be $22,562,000 for a 10-year
program. For present township roads, the cost
would be $13,734,000 on a 10-year basis.

Adoption of the recommended reclassification
of 1‘oacE; and streets would cut the Proposed Trunk
Highway System cost to $70,297,000 for a 10-year
program, For the Proposed County Primary Sys-
tem, the added cost due to transfer of trunk high-
way mileage would about oftset the reduction due
to transfer of State-aid and county-aid mileage to
the local system. Annual costs based on a 10-year
program period for the proposed local rural roads
would be about $8 million more than the esti-
mates for the present township system.

For municipal streets other than trunk exten-
sions, total annual costs are estimated at $37,161,-
000 for a 10-year program. These costs are divided
approximately 35 per cent for arterials, five per
cent for business access streets and 60 per cent
for residential access streets.

Except for the State Trunk System, actual pro-
grams will, of course, vary widely from county
to county, from city to city, and from township to
township, depending upon the ability and desire
of local people to finance needed work.

Good maintenance is essential in the battle against
the ravages r;f weather and the wear and tear of

traffic.

Management

Effectiveness of the attack on the highway prob-
lem rests in the hands of management. But man-
agement must follow basic policies established by
law making bodies, and in the case of Minnesota,
also by constitutional provisions. Laws, however,
do not and should not cover details of operation,
Legally established policies must be broad so that
administrative decisions may be made to meet

the prerequisites of growth and changing con-
ditions.

In Minnesota legal directives and policies, both
constitutionally and legislatively, should be modi-
fied to enable the State, counties and cities to
better meet and adjust to present and future de-

mands of highway transportation.

A basic recommendation of the engineering
study is that the Eroposed reclassification of high-
ways and streets be adopted as a means of getting
more for the highway dollar through better man-
agement and orderly highway development. At
present, the major part of the Trunk Highway Sys-
tem is established by constitutional amendment,
the balance by legislation. Also, fiscal policies are
written into the Constitution which prevent legis-
lative and administrative adjustment to current
needs. From the standpoint of good management,
it would be preferable to establish the revised sys-
tems and their jurisdictions by legislative action.

As an esscntial step in the engineering study,
laws were reviewed sufficiently to determine that
it would be desirable to examine all State law per-
taining to highways as to their adequacy. Action
should then be taken to assure a better division
of responsibility between legislative and adminis-
trative bodies.

Department of Highways

Directing a state highway department is a huge
responsibility. Unless working under sound and
sufficiently broad legislative provisions, the job is




even more difficult than managing a large cor-
poration. In Minnesota, about 3,500 year ‘round
employees are necessary to carry on the far-flung
operations which include not only a variety of
complex engineering functions, but all of the ac-
counting, purchasing and other routine work en-
countered in private business.

Personnel

The Minnesota Department of Highways has
the acute problem of insufficient trained personnel.
Other types of engineering and private business
are competitors. Young engineers are sorely need-
ed. Out of 238 engineers of Civil Engineer Grade
IT or higher only 13 are under 40 years old. The
average age of the 238 is about 53 years.

To correct this alarming situation, it is recom-
mended that incentives be improved by increas-
ing the number of responsible jobs, that Civil
Service regulations be changed to permit person-
nel advances in a manner better serving depart-
ment needs, and that work with educational in-
stitutions include a continuing program of re-
rearch to stimulate student interest.

Advance Planning

While steps have been taken in Minnesota to
initiate advance planning, this most important
operation should be promptly placed in effect.
Adoption of major elements of the study recom-
mendations would provide a solid base for advance

rogram planning for five-year periods. Doing that
Eas decided advantages—full coordination of such
functions as location, right of way, procurement
and design; the saving of time and money; and
elimination of confusion.

Right of Way Acquisition

Minnesota acquires needed right of way, to a
limited extent, by advance purchase. Because this
method can save large sums of money, it is recom-
mended that a special revolving fund be estab-
lished for the purpose. That fund, reimbursed at
the time of construction, could be used when the
department can develop detailed plans well in
advance of construction.

The department should also be given authority
to acquire property for exchange purposes. This
would be helpful in urban areas where new proj-
ects may require removal of buildings to other
locations.

Although the department is able to acquire
control of access under certain conditions through
court decisions, the law should be broadened to
permit more extensive use of the authority on
new or existing major highways; provide authority

to apply control, protection and regulation of fa-
cilities beyond that obtained by mere acquisition
of property; and give authority to close existing
facilities when necessary. Similar access control
authority should be extended local governments.

Intergovernmental Cooperation

The Department of Highways has expedited
planning and construction of projects of mutual
concern through its County Division. The basic
controls now required on the State-aid System
should be extended to all county roads receiving
State financial assistance. A division of similar
scope should be established to work cooperatively
with cities in the development of arterial proj-
ects fitting into the master plans of cities.

Since county road management in Minnesota
is of high quality, and because of possible sub-
stantial savings, it is urged that townships take
utmost advantage of county management facili-
ties. Townships can extend the present practice of
cooperative agreements with counties to provide
maintenance operations, and they can expand the
cooperative work to include construction.

Because by and large, streets are the points of
worst congestion and delay, cities are urged to
step up development of comprehensive plans and
street department organization. Smaller cities
should be encouraged to obtain the services of
county engineers on a reimbursable basis.

Because of the several municipalities and
counties involved, as well as the State, it is recom-
mended that a metropolitan expressway authority
be established for the Minneapolis-St. Paul area.
Investments by the State and local governments
could be best used, and quicker results obtained,
through such a cooperative agency.

Highways Up To Now

Minnesota has long been a “good roads” State.
Since 1905 through 1952, identifiable revenues
collected for highway and street purposes totaled
approximately $2 billion.

Of that amount, $916 million was spent on the
trunk highways and was obtained from motor
vehicle and fuel taxes, Federal aid and bonds.

Of the $587 million funds available for county
roads, $401 million was obtained from property
taxes. The greater portion of $245 million for
township roads was obtained from property tax.

Municipalities received $179 million from prop-
erty taxes. The remaining $93 million came from
bonds and other miscellaneous sources, with
some Federal aid.
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Highway expenditures in 1952 for all purposes,
including maintenance, right of way, bond pay-
ments, etc., were as follows:

Department of Highways ..$ 68,684,000

ERHNEER oo o e s 35,741,000
4 e B U i 26,151,000
Townships .............. 11,789,000

Total e S s $142,365,000

Over the years, despite many replacements of
worn out or obsolete roads and streets, the State
and local governments have accumulated a total
of 20,000 miles of hard surfaced pavement and
8,750 bridges of all sizes,

The status of the rural roads and city streets
is shown in the following tables:

Present Status of Rural Road Improvement
(In Miles)

State County-aid

Trunk State-aid an Tawnship
Highways Roads County Roads Roads Total

Hard Surfaced 8,801 2,663 891 279 12,634
Gravel ..... 1,588 12,530 23,608 35,026 72,752
Craded—Not

Surfaced .. 1 257 1,359 11,882 13,499
Unimproved — 39 300 7,349 7,688

Total ....10,390 15,489 26,158 54,536 106,573

Present Status of City Street Development
(In Miles)

State-aid
State Trunk and County- Other
Highways aid roads City Streets Total
Hard Surfaced ... 1,409 811 5,205 7,425
Gravel .......... 51 656 2,699 3,406
Graded—Not
Surfaced ..... — 22 912 934
Forall oo 1,460 1,489 8,816 11,765

Safer Highway Travel

Annually Minnesota suffers huge economic losses
from traffic accidents, The 1953 total bill was $70
million, an amount about equal to that spent for
all highway construction in the same year.

To reduce this needless waste, it is urged that
the State and local governments step up all ac-
tivities recommended in the Action Program of
the President’s Highway Safety Conference, and
that private citizens cooperate through both safety
groups and civic organizations. A major need is
tor increased activity by State agencies in giving
technical assistance to communities and in work-
ing closely with the Minnesota Safety Council.

State Economy and Highways

The economy and security of the nation
and of all states and communities rests
on highway transportation—which serves
all people and all activities. The well-
being of every individual is affected by
the adequacy of highways and streets.

L o 2

One of every seven people employed in
Minnesota has a highway transportation
job.

-] L 4 a8
Practically everything produced or con-
sumed in the State travels all or part of
the way over the highways.

-] - 2

Four-fifths of the livestock moves from
farms to primary markets by truck.
-3 2 -3

Almost all timber for paper mills is
moved by truck.

Dispersal of light industry plants is in-
creasing. Highways play an important
role in employee transportation and in in-
tegrating operations of dispersed plants

Minnesota has more than a dozen r(zigion-
al wholesale centers—most of the distri-
bution is over the highways.

& a a

Growth is expected in the highway-bome
tourist business which produces in ex-
cess of $150 million each summer.
Minnesota highways link together:

8 million people

175,000 farms

About 1,000 hamlets and villages

200 county trade centers

64 large trade centers

Several hundred lumber camps

Hundreds of mining operations.
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A vital step in determining highway needs and
developing practical long-range programs is the
study of travel trends. Since funds for highway
improvement are a capital investment for many
years of service, the needs of the present must
be related to future demands. Facilities designed
for just today would be obsolete all too soon, as
experience over the years has demonstrated.

This chapter looks to the future by projection
of trends in population growth, motor vehicle
registration, the ratio of vehicles to population,
and gasoline use. By studying those variables it
is possible to make a reasonably accurate projec-
tion of future travel. Much of the background

material for this chapter is contained in Chapters
10 and 11.

Population

Records of the U, S. Bureau of Census show a
continual growth of population in Minnesota.
From 172,023 in 1860 the population approximate-
ly doubled each succeeding 10-year period to
reach 1,310,283 by 1890. The increase in popula-
tion during the 20th century has been at a
slower rate. From 1,751,394 in 1900, the popula-
tion increased to 2,892,483 by 1930, or approxi-
mately 60 per cent. The rate of growth during the
1930’s and 1940’s was the lowest for any 20-year
period in the State’s history.

POPULATION TREND
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TODAY AND TOMORROW

Minnesota’s  rural popuhltion has  remained
plactlmllv constant since 1920. The gradual
growth in totul population during the last 2() vears
occurred in urban areas. For the first time, the
1950 census showed a larger wrban p()pul wtion
than rural.

On the basis of national population studies by
the Bureau of the Census and on the assumptum
that the recent trends in birth rate and migration
will continue substantially unchanged, th( State
population is expected to increase al)out 10 per
cent by 1975. From the 1933 midvear total of
3,052,000, the population should reach 3,220,000
by 1965 dlld 3,310,000 by 1975

MotorVehicle Ownership

Since 1909 registration has been required for
all motor vehicles. At that time there were 7,065
vehicles registered. The rate of increase was slow
until 1921 when motor vehicle ownership in Min-
nesota began to grow rapidly as shown on the
accompan\mg chart. The temporary setback dur-
ing World War II has been more than overcome

by the tremendous growth during the post-war

years.
MOTOR VEHIGCLE
REGISTRATIONS
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In 1921 there were 7.34 persons in the State for
each motor vehicle registered. By 1930 this ratio
had dropped to 3.51 and in 1940 reached 3.20.
The rapid growth in registrations during the late
40’s brought the ratio of persons per vehicle
down to 248 in 19533, substantially below the
United States average of 2.86.

On the basis of continuing economic growth,
the trend in registrations is expected to continue
upward in the future but at a slower rate than pre-
vailed in the immediate post-war period.

VEHICLE OWNERSHIP

PERSONS PER VEHICLE
. H

19202
1930
1940
1950
1960
1970
1980

The number of motor vehicles is estimated to
reach 1,500,000 by 1965 and 1,600,000 by 1975.
The ratio of persons per vehicle probably will
continue downward, reaching about 2.05 by 1975,

Travel Per Vehicle

Data obtained from studies made by the High-
way Planning Survey of average annual travel
per vehicle from 1921 to 1953 is portrayed
graphically in the accompanying chart. From an
average of approximately 2,700 miles per vehicle
in 1921, the amount of travel per year increased
to slightly over 8,000 miles by 1941. It is notice-
able that the depression of the 30's had no major
influence on the upward trend. The war time re-
strictions on gasoline and tires resulted in a drop
in average travel to about 5,500 miles per vehicle
in 1945, but the setback was only temporary.

ANNUAL TRAVEL

PER VEHICLE
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By 1953 average travel per vehicle had in-
creased to slightly over 9,100 miles per year. Con-
tributing factors in the leveling off in the period
from 1948 through 1953 are the increase in num-
ber of two-car families and the increase in farm
trucks, congestion and highway conditions.

It is to be expected, therefore, that travel per
vehicle will increase at a more moderate rate in
the future. Assuming a continuance of present
economic levels, and improved highways, annual
travel per vehicle in Minnesota should reach about
9,700 miles in 1965 and 10,000 miles in 1975,

TRAVEL TREND
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Total Travel

The historical trends in population, motor
vehicle ownership and travel per vehicle and the
expected continuance of the trends, forecast a
sizeable increase in total travel during the foresee-

able future. Total travel in 1953 in Minnesota was
approximately 10.9 billion miles. It is expected
that total travel will reach 14.2 billion miles by
1965 and 16.0 billion miles by 1975. These are in-
creases of 30 and 47 per cent respectively, over
the 1953 State travel.

New facilities must be designed to accommodate the traffic of the future as well as the present. Other-

=}

wise, traffic increases will render them obsolete all too soon, as experience over the years has demonstrated.
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ASSIGNING HIGHWAY AND STREET RESPONSIBILITIES

The aim of long range highway plans is to
develop roads and streets in keeping with the
amount of service demanded of each route.

To do that it is necessary to group into sys-
tems highways performing similar service, to
assign responsibility for their improvement to the
unit of government most concerned, and to ar-
range an over-all financing plan fitted to the needs
of each system,

When state, county and city highway adminis-
trators are responsible for construction and main-
tenance of excessive mileages or highways il-
logically assigned them, utmost efficiency in man-
agement and in expending funds becomes difficult.
Desired results may be impossible to attain.
Therefore, in developing a lt)ng range plan for
Minnesota it was necessary, in addition to deter-
mining the physical needs of the various systems,
to ﬁnd out whether responsibilities should be re-
assigned to enable the State to determine a fair
and stable fiscal plan.

Examination of all the elements affecting a long
range plan for Minnesota brought forth funda-
mental questions such as:

Should part of the trunk highway system
be fixed in the Constitution with the remain-
der subject to legislative action?

Should revenues be distributed by constitu-
tional act with limited opportunity to adjust
allocations according to changing conditions?

Is it practical to transfer mileages from one
system to another in attempts to relieve or
adjust financial responsibilities?

Is it necessary and advisable to have two
systems of county roads with different con-
trols for each?

Is the State’s interest in arterial cily streets
comparable to that in rural roads?

Decisions reached with respect to such ques-
tions must be firmly related to a finance plan
which will permit administrative bodies to develop
the several systems in a progressive and orderly
manner over a period of years. This chaptel
develops facts which lead to a recommended re-
vised long range plan.

Present Classification

Minnesota’s roads and streets are classified as
State trunk highways, both rural and urban, State-
aid roads, county-aid roads, township roads and
city streets. There are some minor variations in
these basic systems. A few county roads are not
eligible for county aid; some city streets have
been recognized as extensions of county roads;
some urban trunk highways are only temporarily
designated; and a limited mileage are special
interest roads, such as forest roads, institutional
roads and Indian service roads.

State Trunk Highway System

The initial Trunk nghway System designated
by constitutional amendment in 1921 conslsted of
6,877 miles. Minnesota is the only state to desig-
nate trunk highways in the Constitution. It was
the intention at that time to limit the system to
routes of state-wide importance to assure its early
improvement. In 1933 the Legislature added 4,574
miles to the system on the premise that the con-
stitutional roads were substantially improved.
Further minor additions have been made resulting
in the present system of 11,850 miles, of which
1,460 are urban extensions.

Present County Systems

There are 15,489 miles of State-aid roads and
26,158 miles of county-aid and county roads under
the ]unsdlclmn of the Boards of County Com-
missioners. Designation of State-aid roads is sub-
ject to the approval of the Commissioner of High-
ways. The law which authorizes the county-aid
system sets forth no criteria or limitations which
control the selection of routes by the Boards of
County Commissioners. That routes included in
the county systems are not well or uniformly se-
lected is borne out by the accompanying map.

While some variance throughout the State is to
be expected because of topographical, geograph-
ical, and population density differences, these fac-
tors alone are not responsible for the great varia-
tions shown. Proof of this is evident from examina-
tion of the areas having common characteristics.

Some differences can be explained by permis-
sive legislation which allows counties to share



The numbers show the percentage of all rural
roads in each :‘(}IH 1‘5; which are State trunk ME’H
ways, State-aid roads or county-aid and county
roads. There are 17 counties with less than 40
per cent, 36 counties with 40 to 49 per cent, 21
counties with 50 to 59 per cent, 11 counties with
60 to 69 per cent, and two mum‘r’m with 70 per
cent or more. The average for t he State as a whole
is 45 per cent.

gasoline tax revenues with townships. There is
a tendency in those counties which share with
the townships to have relatively small county road
systems. Conversely, there is a tendency in those
counties which do not share with the townships
to accept larger mileages on the county systems.

Present Township Roads

There are 54,536 miles of rural roads under the
jurisdiction of 1,836 townships.

Present Urban Systems

At present there is no legal uniform classifica-
tion of the 11,765 miles of streets in Minnesota
municipalities. Some trunk highway extensions
were permanently designated at the time they
were improved. About half of the signed routes of
State extensions, still short of their final develop-
ment, are designated only as temporary routes.

Recent legislation authorized the designation
of State-aid and county-aid streets in municipali-
ties. However, no criteria were given for the se-
lection of these streets and progress in their
designation is far from complete.

In the larger municipalities the volume of traf-
fic on certain streets has resulted in their designa-
tion as “through” streets. This is a form of classifi-
cation based on usage, but principally for traffic
control purposes.

Net Effect of Past Development

In other portions of this report the historical
development and financing of the systems are
described in detail. The effect of these revenue
adjustments together with the changes in system
mileages has been:

To unbalance the development of the sys-
tems in relation to traffic needs.

To shift responsibility for road improve-
ment and maintenance while holding to a
fixed policy for the distribution of revenues.

To broaden the State’s interest in local rural
road support without a comparable consider-
ation of urban problems.

Study Classification Plan

That present legal systems of roads and streets
fail to meet the principles of a proper highway
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classification plan is shown by a thorough analysis
developed as a part of this engineering study.

The first step in the development of the study
was to select roads and streets of community in-
terest as distinguished from those whose principal
purpose is to provide access to farms, residences
or establishments alongside them. This was accom-
plished by determining the criteria for community
interest roads and streets and comparing each
existing road or street against these criteria.

Criteria Used to Describe
Community Interest
Criteria established for identification of rural
roads of community interest are:
1. Carry relatively heavier traffic volumes
2. Connect towns, communities, shipping
points and markets within a county or in
adjacent counties
3. Provide access to rural churches, schools
and community meeting halls
4. Serve as principal arteries of rural mail
routes and school bus routes
Act as collectors of traffic from several
roads of individual interest
6. Occur at reasonable intervals consistent
with the density of populations.

wt
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The criteria established for identification of
nmnicipal streets of community interest are:
1. Carmry relatively heavier traffic volumes
2. Connect the points of traffic interest with-
in a city
3. Connect with rural roads of community

interest and carry traffic from rural areas
into and through cities

4. Form a system of streets upon which traf-
fic can De controlled and protected to
plonde maximum movement within the
city.

The initial selection of these routes was re-
viewed in the field by State, county and city
engineers. Ad}ustments were made wherever
necessary so that the final designations follow as
closelv as possible the criteria and principles of
the stud_v insuring completely integrated systems
of community interest roads and streets within
and between the various political subdivisions.

Rural Classification Plan

Rural routes of community interest included in
the studv classification p]an total 38,000 miles.
The location of these roads is shown by the map
on page 25 superimposed on a popuhtlon map of
the State. The system connects every incorporated
place in the State and serves all of the rural areas.
The community interest roads are closely spaced
in the southern part where the rural population
density is highest. The roads are farther apart in
the spmscl\ populated northern and northeastern
portions. This network, while comprising only 35
per cent of the total rural roads of the State, car-
ries 92 per cent of all rural travel. The remaining
68,681 miles of existing rural roads carry only
cight per cent of the total rural travel.

The map on page 26 shows the per cent of the
rural road mileage in each county which is classi-
fied as of community interest. The consistency in
size of the network between counties with similar
geographic and economic conditions is readily
apparent.

The selected routes of community interest pro-
vide a high degree of service to rural areas. De-
tailed examination of a group of counties repre-
sentative of the State’s major economic and geo-
graphic arcas indicates that approximately a third
of all rural dwellings and farms are located on and
served directly l)\ the study network. Approxi-
mately 80 per cent of all farms and dwellings are
within one mile and 97 per cent within two mlles
Less than one per cent are located more than three

miles from a route of community interest. The
average distance for all rural farms and dwellings
is approximately a half mile.

Proposed State Trunk Highway System

Not all of the rontes in the 38,000-mile network
described above provide the same degree of com-
munity service. Travel over some is confined sole-
ly within one county or at the most between adja-
cent counties. Others carry travel which is state-
wide in character. As a part of the rural classifica-
tion plan, a primary system containing roads of
state-wide significance has been selected from the
38,000-mile network. This system, shown on the

map on page 27 is approximately 7,500 miles in
length and carries 64 per cent of all rural travel.
The urban extensions of this system total about an
additional 1,250 miles as described in the later
section, “Street Classification Plan.”

Average traffic volume on rural sections of these
routes is about 1,500 vehicles per day. They con-
nect all principal trade centers and county seats.

The Proposed Trunk System serves directly over
95 per cent of the communities with a population
of 1,000 or more, including all cities in the first,
second and third class population groups. It
reaches all rural areas at reasonable intervals.
The routes form a completely integrated network
that gives the major traffic movements adequate
circulation from rural areas and communities to
the industrial, commercial and marketing centers
within and outside the State,

These are the roads which logically should be
the Rural State Trunk Highway System.

Proposed Primary County Roads

The remainder of the 38,000-mile network (ap-
proximately 30,500 miles) are roads of county-
wide interest and include 3,000 miles of existing
lesser-used rural State Trunk Highways. The
average daily traffic on this system is 145 vehicles
per day. It includes 30 percent of the rural mile-
age and serves 28 per cent of all rural traffic. It is
recommended that these roads comprise a Pri-
mary County Road System.

The remaining local roads, while large in mile-
age and important to the economy of the State,
serve only eight per cent of all rural traffic.

Of the 3,000 miles of present rural trunk high-
ways recommended for transfer to the Primary
County Road System, 250 are now designated as
trunk hlghways in the Constitution and 2,750 in
subsequent legislative acts. The average traffic
on this transferred mileage is 300 vehicles per day.
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Some of the excess mileage on the existing
Trunk Highway System undoubtedly resulted
from a lack of precise knowledge of travel at the
time the Constitution was amended. Some have
resulted from changes in land use and develop-
ments through the years. However, the major por-
tion of this excess mileage came about through
desire to relieve the counties of part of their
highway burden during the depression years.
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The suggestion that those roads be transferred
from the present Trunk Highway System to the
Primary County Road Svatem is made with full
recogmtlon of then importance as main arteries
of travel, but they are of primary local interest
rather than that of the State. Should they remain
on the Trunk Highway System, they should
logically receive lowest puont\ in both construc-
tion and maintenance. But under local jurisdie-

25
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tion, they would hold high priority among the
roads of countv wide interest. For example, they
would be the last roads cleared of snow as part of
the Trunk Highway System, but would be among
the first of the Primarv County Roads to be
plowed.

Not included in the 30,500 miles of Primary
County Roads are 14,000 miles of presently desig-
nated State-aid and county-aid roads which have
an average daily traffic of about 25 vehicles per
day. These roads serve primarily to give access to
farms and establishments adjacent to them as dis-
tinguished from roads of general traffic use. These
roads provide service similar to existing township
roads and were for the most part at one time
classed as township roads.

Local Rural Roads

Exclusive of the Proposed Trunk Highway Sys-
tem and Primary County Roads, there are 68,681

The numbers show the percentage of roads of
community interest to the total rural roads in each
county. Five counties show less than 30 per -_s_-"nt_.
68 counties 30 to 39 per cent, and 14 counties ove
40 per cent. The for the State as a w f=ot’
is 35 per cent.

average

miles of roads which are of purely local interest.
Among them are about 10,000 miles of trails and
other little nsed roads which carry five vehicles
per day or less. The county engineers report 4,500
miles are not needed to serve rural farms and
establishments. Most of the remainder serve only
to give duplicate access to farms. In the interest
of economy, this unneeded mileage could be 1g
nored as far as improvement and continued main-
tenance is concerned without penalizing farm
transportation or access.

Street Classification Plan

Based upon the criteria defined earlier in the
chapter city streets were classified into the gr oups
shown in the table below.

City streets in Minnesota generate 44 per cent
of the total travel on all highway facilities. With-
in the cities are found the greatest bottlenecks and
inefficiencies in movement. Likewise, the measure-
ment of highway needs shows large capital invest-
ments are required if the deficiencies are to be
overcome. It is extremely important, therefore,
that serious consideration be given to adoption of
classification and fiscal plans which will permit the
greatest possible development of urban facilities.

State-wide traffic service cannot be limited to
the rural portions of the Proposed State Trunk
System. The service given by that system must
extend into and through the larger municipalities.
Even though such city routes may carry a con-
siderable portion of pmely local traffic, the State’s
interest in through traffic is predominant. To
achieve needed coordination of efforts, the De-
partment of Highways is and should remain
principally responsible for the development of
these routes. Such responsibility should be keyed
to a firm financial policy established by the legis-

lature.

Systems of arterial streets should be integrated
with urban extensions of the State trunks. Because
such supplementary facilities are primarily of local

Extensions of Proposed State Trunk Highways
Extensions of Proposed Primary County Roads and

Streets in Cities
Over 5,000 population

Streets in Cities
Under 5,000 population

other arterial streets
Business access streets

Total

Residential access streets

Miles Miles
444 808
844 1,835
176 269

3,697 3,692
5,161 6,604




interest, they should be a local responsibility.
Whether or not the State determines to give
financial aid in developing urban arterials, it still
is important that each municipality develop a
comprehensive master street plan.

How the urban classification principles apply
is illustrated by the accompanying map of
Rochester on page 29.

Placing the Plan in Effect

Since today part of the present Trunk Highway
System is established in the Constitution, any
changes in classification would require constitu-
tional amendment or repeal.

There are two ways of establishing the Proposed
State Trunk System. One way is to repeal present
provisions of the Constitution, which set up part
of the present system, replacing those with pro-
visions establishing the proposed system. The
second and pmh‘rdble way is to repeal the present
svstem provisions of the Constitution and estab-
lish the revised systems and their jurisdictions by
action of the Legislature.

If the systems are to be established by constitu-
tional provisions, then a suitable financial policy
and allocations should also be written into the
Constitution. If the legislative enactment is pre-
ferred, financial allocations likewise should be
made by the Legislature.

Freezing highway systems in the Constitution
is inconsistent with the flexible nature of high-
way transportation. Population of communities
changes, as do the number of vehicles, demands
for highway service, and available highway funds.
All other states establish highway systems and
financing by legislative enactment.

To carry out a long range plan with consistency,
system jurisdiction must be firmly coupled with a
suitable financial policy. There is no assurance of
consistency when one or more elements of the
total plan are fixed in the Constitution and other
elements, such as management responsibility or

T'his trail is used only in farming operations and
is not of interest to
now a pari

the general public; yet it is
of the county-aid system.

finance, are subject to legislative enactment and
change. This is evidenced by the current un-
balanced development as between rural and urban
segments of the total road and street network.

Creation of the Proposed State Trunk System,
whether by Constitution or law, can be done by
directing the Commissioner to establish such a
system comprising not to exceed 8,750 miles of the
routes, as detailed previously. Such action should
define authority with respect to urban extensions.
It should pnovnde sufficient flexibility in route se-
lection to permit the most economic selection of
alternate locations and to permit changes to meet
growing traffic problems.

In creating the Primary County Road System,
the same basic procedure can be used as is now
in effect for State-aid roads. Because it is essential
that this system be fully integrated with the Pro-
posed State Trunk System and because there must
exist a reasonable deglee of uniformity of service
in each county, the county system should be
created by cooperation between the counties and
the State. The initial selection should be made by
the counties using the principles established by
this study. The countv systems then should be re-
viewed and accepted or revised by the Commis-
sioner of Highways. The Primary County System
creation must also be clearly related to whatever
finance plan is evolved if it is to produce maximum
results and orderly development.

PROPOSED STATE TRUNK SYSTEM
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Township roads and local county roads do not
need specific definition as a system. The problem
of their development and maintenance, other than
finance, becomes one of management. Manage-
ment as related to these classes of roads is dis-
cussed in Chapter 6.

r'_l

Each municipality of 5,000 or more population

\;\

f

should be required to develop in cooperation with
the Commissioner of Highways a master plan
using the principles evolved for this study. It is
urgent that plans of the State and the cities coin-
cide with respect to major arterial development.
To insure that such plans are carried forward, are
uniform in serving traffic needs, and properly in-
tegrate the urban extension of the Proposed State



Trunk System, they should be subject to final ap-
proval of the Commissioner.

Recommendations

The classification plan recommended by this
study provides a simple, comprehensive readjust-
ment of responslblhtv It lends itself to establish-
ing equity in financial support. The plan permits
well-defined and coordinated management. It will
be effective only when coupled with an equitable
finance plan.

The recommended plan is as follows:

1. Establish the proposed State Trunk Sys-
tem, limiting it to 8,750 miles, including
extensions through the cities. The system

The Study Classification Plan For Rochester

should substantially conform to that
shown on the map on page 27.

Create a Primary County Road System
totalling approximately 30,500 miles.
This system, serving all counties, would
eliminate and replace the presently
designated State-aid and county-aid
systems.

Require by legislation the creation of a
master plan of arterial streets, in each
municipality of 5,000 or more population,
which would integrate State trunk ex-
tensions and other major traffic arteries.
These arterials should total approximate-
ly 850 miles, exclusive of State routes.
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A state highway department has many func-
tions involving planning, programming, location,
design, construction, maintenance, and traffic
movement. The driving public is concerned princi-
pally with the finished product, the highways
themselves, and the ease or difficulties of driving
over them. The function of controlling and guid-
ing traffic movement, although only one of the
number of important functions, is treated specially
in this study because when fully performed, old
and new facilities can be made to give road users
immediate benefits through saving of time, vehicle
operating costs, and safer travel,

Traffic engineering is concerned with the high-
way, vehicle and driver as they bear upon operat-
ing requirements and need for traffic control
methods and devices which produce greater effici-
ency, safety and economy in highway travel.
Operational characteristics of a highway are de-
termined by its design, physical condition, use of
abutting land and access control, traffic volumes,
and the use of traffic control devices and methods.

The myriads: of vehicle destinations make it
necessary to determine the nature of traffic move-
ments in order to properly design new facilities
and correct present deficiencies. Failure to proper-
ly use traffic engineering techniques and control
devices creates costly congestion. Planning and
design of highways and their safe and efficient use
must be based upon thorough studies.

Higlway Operalions

BETTER USE THROUGH TRAFFIC ENGINEERING

State Trunk System

Traffic engineering work on rural highways dif-
fers from that in urban areas. Although traffic vol-
umes may not be as high on the rmal system,
travel speeds are naturally higher. Rural drlvmg
involves problems of safe passing and stopping
sight distance, control of access, roadside develop-
ment, type and placement of traffic control de-
vices and treatment of a variety of hazardous con-
ditions, such as at curves and intersections.

Functions and Responsibilities

Traffic operations require engineering treatment
in the planning and geometric design of highways,
use and establishment of traffic control devices,
control of access and roadside use, and applica-
tion of engineering techniques for greater safetv,
efficiency and convenience of travel.

Following are functions carried on in full or in
part by the Traffic Operations Section of the De-
partment of Highways.

1. Design and use of all traffic control devices,
including signs, signals, marking and high-
way lighting, on both the rural State trunks
and urban extensions

2. Review of construction plans (as they are
developed) to determine the need for traf-
fic control devices or other measures.

The procedural manuals for the engineer-
ing appraisal of city streets required consider-
ation of various traffic engineering tech-
niques as- possible solutions to congestion
problems. The techniques included parking
prohibitions, signal timing and coordinatin%:
restriction of turning movements, truc
routes, palrs of one- way streets, intersection
channelization, and other accepted measures
as related to street capacity, congestion and
accident relief. Consideration was given to
the proven methods which can facilitate traf-
fic movement before submitting new con-
struction projects-to relieve congestion. Dur-

Traffic Operations and Physical Needs

ing the engineering review of the work
sheets, city projects were modified or elimi-
nated wherever traffic engineering measures
could solve or help meet the problem.

It is sound business to expect maximum
use to be made of all street facilities. Unless
State and local officials, with the full sup-
port of their citizens, are willing to apply
proven methods of traffic operation to their
accident and congestion problems, costs of
providing adequate street facilities will be
much higher than those indicated in Chap-
ter 4.




3. Development and publication of standards
for traffic control devices

4. Surveys for speed control, including estab-
lishment of maximum safe speed limits on
all streets and highways on the State Trunk
System in accordance with procedures set
by law

5. Suwevs and studies of traffic problems and
high accident locations

8. Analysis of accident reports to determine
operational corrections

7. Recommendations for changes in traffic

regulations

Parking surveys and regulations

Assistance to counties and municipalities in

solution of local traffic problems.

o ®x

While this study was in progress, a reorganiza-
tion of Divisions of the Minnesota Department of

The design and placement of route signs requires
careful crudr; of each location so that motorists
may quickly read and understand the messages,

Highways was made to increase the effectiveness
of traffic safety. Traffic operations were transferred
from the Traffic and Safety Division to a new
Traffic and Planning Division, and a separate
Highway Safety Division was established.

The Traffic and Planning Division is composed
of three sections, Traffic Operations, Planning, and
Economic and Specnal Studies. Because of the im-
portance of traffic engineering, it might well be
necessary at some time in the future to consider
creation of a separate Traffic Engineering Division,

The Traffic Operations Section, as in previous
years, is responsible for design and location of all
traffic control devices on State highways and
makes necessary surveys and studies for all traf-
fic control needs. Also, the section approves use
of control devices on urban extensions of State
highways and assists counties and cities in the
solution of local traffic problems. Installation of
control devices is handled by the Maintenance
Division, except for traffic signals which are in-
stalled by the Construction Division, usually
under contract.

Deficiencies

Responsibilities of the Traffic Operations Sec-
tion do not include, in most instances, review of
plans and designs for new facilities or improve-
ments of existing highways. This may prevent ad-
vatice determination of the need for traffic control
devices and the best use of the specialized knowl-
edge of the Traffic Operations Section.

The new division arrangement, however, gives
opportunity to overcome such functional prob-
lems, and to step-up traffic operations in general.

Traffic operations work has been of high
calibre. Location and maintenance of devices are
generally good. Traffic control devices generally
conform to standards of the Manual on Uniform
Traffic Control Devices. However, deficiencies do
exist, but are mostly those requiring additional
installations.

On the State system some 2,000 miles of paved
highways have not been surveyed and marked for
no-passing zones. About 3,000 miles surveyed
have not been so marked. More extensive center-
line marking also is needed beyond the progress
currently being made in expanding the marked
mileage.

Highway lighting, although provided at 151
hazardous locations, would add materially to
safety were it installed at additional locations.
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Traffic signals have been placed at 15 locations
on State hlghwavs With only three inter-
scctions signalized in 1953, the 51gnahzmg pro-
gram warrants material increase.

Many dangerous rail-highway crossings are not
pxoperlv protected. For increased safety 61 urban
and 54 rural intersections on the State system
should be signalized or protected with gates.

Posting of safe maximum speeds on curves
would further add to safe travel were it done on
an additional 2,800 miles.

Organization Requirements

To conduct an expanded traffic operations pro-
gram to meet needs covered above would require
additional personnel and capital outlays for ma-
terials and equipment.

Approximately 78 full-time employees in the
Traffic Operations Section and the Maintenance
Division are engaged in traffic operations work.
This force should be increased to a total of 120
men or more, with a headquarters staff of 32 and
some 90 employees in the districts, ultimately in-
cluding eight District Traffic Engineers. There is
a particular need for District Traffic Engineers
in the districts containing the larger metropolitan
areas,

The District Traffic Engineers, serving in each
of the present construction districts, would be the
basis of an efficient field organization. They should
operate in accordance with headquarter’s policies
under the District Engineers and in close coopera-
tion with the District Maintenance Engineers in
performing all field traffic engineering functions.

Urban Streets

Traffic operation problems in urban areas usual-
ly are more complex and difficult to solve than in
rural areas. Although speeds are lower in urban
areas, traffic volumes are usually heavier, Traffic
is subjected to many interferences. Commercial
signs and lights make it difficult to see route
markers and trafﬁc signals. Through traffic is im-
peded by parking maneuvers and often must be
stopped at intersections to allow cross traffic to
move. Intersections are close together and much
more complicated than in rural areas. Usually, ex-
tensive lane markings, signing, signalization, and
at times, channelization, are required.

Lack of street capacity is a general condition.
Because of the development of abutting land, ad-
ditional street space is difficult and costly to ob-
tain, Operational changes often can increase

capacity—such as control of turning movements
and parking, one-way movements, establishment
of turning lanes and special routing of traffic.

To obtain the utmost efficiency and convenience
of travel on street systems requires adequate traf-
fic data, competent engineering analysis and ef-
fective application of traffic engineering tech-
niques and operational improvements,

Traffic Operations Functions

Three cities in Minnesota are of sufficient size
and have traffic problems which justify traffic
engineering departments.

Functions which should be carried on by
Minnesota’s large cities are:

Conduct of traffic surveys and engineering
investigations of traffic conditions to deter-
mine regulations or improvements for exist-
ing streets and to determine future needs
for street and highway facilities.

Determine the need for and establish turn-
ing controls, parking regulations, location
of parking meters, speed controls, through
and one- way streets, stop intersections, sig-
nal timing, pavement markings, loading
zones, transit and taxi stops, and any other
operational procedure required for safe and
efficient use of the street system.

Prepare plans and specifications for inter-
section channelization, driveways, traffic
routings, off-street parking facilities, and
other remedial measures.

Review and approve geometrxc design of
streets and street pattern in subdivision
plans, including parking needs and facilities.

Review and approve requests for curb cuts,
routings, parking lots, and any other request
affecting the operation of the street system.

Determine need for and the location, type
and specifications of traffic control devices
and parking meters,

Install, place, operate and maintain all
traffic control devices and parking meters.

Prepare rules and regulations and amend-
ments to existing ordinances for city coun-
cil action.

Present traffic operations work, deficiencies and
needs are discussed separately for each city.



More off-street parking facilities are
needed in downtown arcas of the
larger cities. Lack of adequate off-
street ;:m‘i\‘."ug adds to congestion be-
cause drivers circulate looking for
parking space.

Minneapolis

In Minneapolis, the Traffic and Transportution
Division, dirccted by a traffic engmem is logical-
ly located under the City Engineer in the City
an,meenn&, Department, fmd has equal status
with the Division of Construction and Mainte-
nance.

All essential functions of traffic operations are
under the Traffic and Transportation Division.
This recognition of the need for sound traffic engi-
neering has greatly improved traffic conditions.

Minneapolis has done an outstanding job in
maintaining signs and sxgnu]s. Signs are reph.lced
every four years with new or rehabilitated signs.
Signal lenses are regularly cleaned and control
mechanisms adequntely maintained.

Deficiencies

A joint program to coordinate traffic signals on
some of the State trunk extensions has been
initiated by Minneapolis and the State Depart-
ment of H%hwtu/s This program should be com-
pleted as rapidly as possible and extended to
other arterials.

Of the 135 railroad grade crossings in the city,
about half are protected by signals or gates.

Several two-way streets in the downtown area
have reached capacity. More one-way streets
would aid the flow of traffic.

More use should be made of lane lines to or-
ganize traffic movements at intersections. Cross-
walks should be marked at several important inter-
sections.

More use should be made of two-lens school
signals to pmvide sufer crossings for children and
to reduce traffic delays.

Functions previously listed are performed by
the Traffic and Trausportation Division. However,

Wi ==

additional personnel is needed to conduct sur-
veys and to conduct an expanded improvement
program. Personnel required to bring the Division
to adequate strength are: a Senior Engineer, two
Junior Engineers, seven Junior En(rmeelmg Aides,
and an Assistant Foreman. Additional funds are
also needed for control equipment and materials.

St. Paul

In St. Paul, traffic operations work is handled by
a traffic engineering division of the Department
of Public Works. Responsibilities, however, are
dispersed among other departments.

The Commissioner of Public Safety has au-
thority to designate one-way streets, through
streets and stop intersections; also to erect stop
signs and establish parking time limits without
final Council action. Some of these functions,
however, have been informally transferred to the
traffic engineering division.

Althongh the division is responsible for the de-
sign, locatmn and installation of signs, signals and
markings, the maintenance of signs and mark-
ings and the timing of signals are handled by the
Police Dopmtment

Deficiencies

Considering the magnitude of the traffic prob-
lem and thv improvements which good traffic
operations can bring, progress has ])e(‘n slow since
the traffic engineering office was established. How-
ever, commendable work has been done by the
traffic engineering division in view of limited staff
and inadequate budget.

Trafic control devices are standard in most
cases, and good progress has been made in coor-
dinating traffic signals on principal streets. There
is nced howeve1 for placm(r lane lines and center-
lines on arterials. Many major intersections should
have crosswalk markmﬂ There is need for con-
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siderable improvement in maintenance of signs,
marking and traffic control devices,

Consolidation of all traffic operations functions
under the traffic en&inearinb division would cen-
tralize responsibility and increase efficiency. All
funds budgeted for traffic operations should be
transterred to the division.

Personnel of the traffic engineering department
should be increased. Added funds should be pro-

vided as traffic operations work is stepped up.

Duluth

Traffic operations functions in Duluth are as-
signed to the Commissioner of Public Safety and
delegated by him to the Police Depmtment At
present they are handled by the sergeant in
charge of the traffic section.

Deficiencies

Accomplishments have been limited in Duluth.
Signs and markings are poorly maintained. Few
arterial streets have centerlines, lane lines or cross-
walk markings. Because of the limitations of the
street pattern, there is considerable congestion on
the few major through streets. Little has been
done to increase street capacity; studies have not
been made to determine the need for one-way
streets, parking restrictions, turning controls or
other operational measures.

Police enforcement of traffic laws and regula-
tions is an important function in the control of
traffic movements requiring the full attention of
personnel specifically trained for this work.

On the other hand, functions relating to traffie
operations are engineering in character and re-
uire special technical training for successful use.

The volume of trafic work to be done is such
that a traffic engineering division under the City
Engincer could well be established, with that
division assigned all traffic operations functions.
Personnel, including a qualified traffic engineer,

Increased efficiency results from prop-
er signing and marking of compli-
eated urban intersections.

should be employed, with sufficient budget to
conduct a comprehensive improvement program.

Recommendations
Department of Highways

Inadequacies in traffic operations work on roads
and streets under Department of Highways juris-
diction are such that they can be overcome only

by increasing personnel and budget of the Traffic
Operations Section.

Plans and designs for new or improved high-
way facilities should be reviewed by the Traffic
Operations Section to permit advance determina-
tion of traffic control needs and to make best use
of specialized knowledge of traffic conditions.

Further assistance and encouragement should
be given smaller cities in the solution of traffic
problems.

The Department should take necessary steps
to encourage specialized traffic engineering train-
ing of a limited number of engineering personnel.

Urban

To best meet the complex and constantly chang-
ing needs of traffic, Minneapolis, St. Paul and
Duluth should adopt or enlarge traffic operations
programs which include the activities listed in
this chapter under the title, “Traffic Operations
Functions.”

Minneapolis should increase personnel and
budget of the Traffic and Transportation Division.

All traffic operations duties in St. Paul should
be assigned to a traffic engineering division under
the Department of Public Works, with adequate
personnel and budget provided.

In Duluth, a traffic engineering division, direct-
ed by a qualified traffic engineer, should be es-
tablished under the Department of Public Works.
The division should handle all traffic operations
work, and an adequate budget should be provided.



Chapter

Heeds

DEFICIENCIES ON ROADS AND STREETS

This chapter presents in summary form the
more significant findings of the appraisal of high-
way and street needs. The field reports, maps,
work sheets and other supporting information on
which the summaries are based are available in
the offices of the Highway Planning Survey. The
procedures used in the needs appraisal and for
estimating costs of present and future construction
requirements are described in Chapter 12.

All costs are based on 1953 contract prices.
Construction requirements reflect conditions as of
November 1, 1953. Some of the needed improve-
ments are being accomplished by means of the
current construction programs of the State,
counties and municipalities. The total 1954 pro-
grams for highway and street construction in the
State will approximate $75 million.

The estimated total construction cost to meet
the existing road and street needs of the State is
$681 million, one-third of which is needed in
cities and two-thirds in rural areas. This is a con-
servative estimate because the appraisal was ac-
complished by comparing the physical status of
each road and street to “minimum conditions”
considered tolerable for traffic. Measurement of
deficiencies on the basis of modern construction
standards would have resulted in far greater costs.

Rural State
Trunk Highways
Of the 10,390 miles of rural State trunk high-

ways, 2,669 miles need improvement now. An ad-
ditional 77 miles of routes not yet built are re-
quired to provide adequate traffic service,

The backlog of needed construction by pave-
ment type is as follows:

Nzeded Pavement Type Miles Es'icrg:sz'red E’;;r gz’;:
High type pavement ...... 994 $ 98,915,000 64
Intermediate type pavement 1,579 52,316,000 34
Low type pavement ...... 156 3,071,000 )
P e e R 17 176,000 —

1 2 2,746 $154,478,000 100

The accompanying map shows the location and
character of work necessary to correct the present
deficiencies on rural State trunk highways. Two-
thirds of the deficient mileage can be modernized
through construction or reconstruction of exist-
ing facilities.

Character of Woark Miles Esf(r:n;::'fed P:Fr ccoi""
New construction ...... 949 $ 92,914,000 60
Reconstruction ......... 980 38,266,000 25
Resurfacing and other .. 817 23,298,000 15

TORAN - o g mtn ) b wia s 2,746 $154.478,000 100

In the study analysis, the currently deficient
portions of the system were summarized as being
inadequate in capacity, structural condition, a
combination of capacity and structural condition,
or for safety and other reasons.

Capacity reflects the ability of a road to carry
traffic at reasonable speeds without undue con-
gestion. It is measured by elements of surface
width, curvature, gradients, passing opportunity,
and amount and character of traffic.

The structural condition of a road reflects its
ability to carry the traffic loads imposed upon it.
It is measured by elements of surface type and
condition and base and subgrade condition. It is
also influenced by factors of inadequate drainage,
low grade lines and excessive maintenance costs.

Safety deficiencies include narrow widths of
surfaces and shoulders, poor alignment and struc-
tures with restricted widths,

The following table summarizes the costs in-
volved in overcoming the present deficiencies in
capacity and structural condition of the rural
State Trunk System.

Natu:e of Deficiency Miles oner IS\?IZ'S Cost Pzrf Cc::"
Capacity ............ 518 19 § 46,423,000 30
Structural condition ...1,700 62 58,820,000 38
Capacity and

structural condition .. 472 17 48,229,000 31
Satety and other reasons 56 3 1,006,000 1

Totals ........... 2,746 100 $154,478,000 100

While structural condition alone accounts for
62 per cent of all existing deficient mileage of
State trunk highways, the costs of needed im-
provements on this mileage amount to only 38
per cent of the total. This relationship exists be-
cause cormrection of structural deficiencies can
generally be accomplished by resurfacing or re-
construction on existing ah‘gnment‘ Correcting of
capacity deficiencies, on the other hand, involves
provision for additional roadbed and surface width
and frequently construction on new location to
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Present Needs on the Rural State Trunk System
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s NEW CONSTRUCTION

mess= RECONSTRUCTION
RESURFACING AND OTHER

TOLERABLE

Some 2,700 miles of the Rural State Trunk System are in need of improvement now. Three-fourths of
the system is tolerable for today's traffic.

correct inadequate alignment, as reflected by lack devices at 54 railroad grade crossings is currently
of passing opportunity on heavily traveled roads. needed.

Structures Brpn el Mok o o &l

Maw SUNOMIIES < v Ban B S hd e $24,085,000 89

In addition to the roadway deficiencies, the Recondition present structures ., . .. 2,589,000 10

construction, or reconstruction of 309 bridges and Railroad grade crossing protection .. 279,000 1

separation structures and installation of protection et L $26.953.000 100



Type of Service Cost Per Cent

of Cost

Stream crossings ... ... ... ... 818,970,000 71
Highway separations ............. 1,463,000 5
Railroad separations ............. 6,232,000 23
Railroad grade crossing protection . . 279,000 1
Tl i s e o s 0 e e 926:8953.000 100

Future Needs

In addition to the 2,669 miles of rural State
trunk highways needing improvement now, 2,341
miles will become deficient for structural or
capacity reasons within five years, an additional

2,418 miles in the period 5 fo 10 years, another
1,449 miles in the period 10 to 15 years hence, and
507 miles in the period 15 to 20 years hence. The
mileage which will become deficient in a 20-year
period totals 8,715 miles, including 47 miles of
routes not now existing but required for future
traffic service.

By pavement types, the needed future con-
struction is:

Time Period

5 5-10 10-15 15-20

Povement Type Years Years Years Years
(Miles) (Miles) (Miles) (Miles)

High type pavement ....... 279 432 580 396
Intermediate type pavement 1,851 1,958 844 111
Low type pavement ....... 203 28 4 —
T L] ey g T oy T 8 — 21 =
ERELE o [y s A b m iz 2,341 2418 1,449 507

By character of work, the future construc-
tion needs are:

Time Period

Character of Work Yef:rs Y5E-;95 ]Y%_ulri “fi;:zrg
(Miles) (Miles) . {Miles) (Miles)

New construction ...... 304 161 68 26
Reconstruction ........ 922 446 261 153
Resurfacing and other .. 1,115 1,811 1,120 328
P o abvnrans 2341 2418 1,449 507

Total costs of construction needs, both present
and future, are summarized in Tahle I. This table
also shows the capital investment requirements
to overcome present and future construction
needs on the Proposed State Trunk System and
existing State trunk highways of local importance
recommended for transfer to the Primary County
Road System.

The 20-year construction costs on the State
Trunk System include 930 miles of four-lane divid-
ed highways, all of which are a part of the Pro-
posed State Trunk System. The map on this page
shows the location of existing four-lane divided
highways and those required over a 20-year
period.

rafric growih will require construction of an addil
.|JJ’ = |
! D . e T ¥ Lt R »
tional 930 miles of four-tane divided mpghways i
3o}

rural areas durin

miles needed not

of such facilities in the State to 1,081 miles.

Examples

To illustrate the manner in which rural State
trunk highways were appraised, typical examples
of present and future construction needs are
presented here.

U. S. Route 10—Becker County
Control Section 0301, Segments 2 and 3

This section of U. S. Route 10 extends westerly
from Detroit Lakes to Lake Park and is 11 miles
in length. This route is important to interstate

travel as well as recreational and commercial
traffic.

The existing surface is portland cement con-
crete 20 feet in width. Maximum gradient is four
per cent. Passing sight distance is restricted for

EXISTING AND PROPOSED FOUR-LANE
DIVIDED HIGHWAYS

LEGEND

EXISTING
e PROPOSED
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TABLE |

Existing Miles

Miles Tolerable Now
Per Cent

Miles Deficient Now
Per Cent

Cost of Present Needs .............

Roadway
Structures
Total

Total Construction Requirements

5-Year Period

LD S S PR S

Structures
Total

10-Year Period

BoadWway e casitsn cosa's smesd

Structures
Total

15-Year Period

S ET I S NG e

Structures
Total

20-Year Period

ROAAWAY 2o viorv suwoe s 5500 sssimisias b

Structures
Total

Construction Needs

Rural State Trunk Highways

Total Proposed Existing State
Existing State Trunk Routes of Local
System System Importance

.................. 10,390 7,388 3,002
.................. 7,781 5,583 2,138
.................. 74 76 71
.................. 2,669 1,805 864
.................. 26 24 29
................. $154,478,000 $133,187,000 $21,291,000
.................. 26,953,000 22,679,000 4,274,000
................. $181,431,000 $155,866,000 $25,565,000
.................. $230,196,000 $185,634,000 $44.562,000
................. 32,198,000 26,876,000 3,322,000
................. $262,394,000 $212,510,000 $49,884,000
.................. $303,865,000 $248,467,000 $55,398,000
.................. 35,334,000 29,899,000 5,435,000
................. $339,199,000 $278,366,000 $60,833,000
.................. $360,958,000 $302,889,000 $58,069,000
.................. 39,047,000 33,537,000 5,510,000
.................. $400,005,000 $336,426,000 $63,579,000
.................. $397,402,000 $338,218,000 $59,184,000
.................. 40,190,000 34,604,000 5,586,000
................. $437,592,000 $372,822,000 $64,770,000

about one-half the distance. Traffic averages
3,000 vehicles per day, of which one-fourth is com-
mercial. Peak traffic hours of 470 vehicles exceeds
the practical capacity of 410 vehicles per hour by
about 15 per cent. This section is below average in
capacity due to poor vertical and horizontal align-
ment which restricts passing over half the length.

Stopping sight distances are below acceptable
standards for roads in this traffic volume group.
The remaining life of the present pavement is
estimated at 10 years.

While the existing pavement is structurally ade-
quate now, it is deficient in capacity, The antici-
pated traffic increase of 2,000 vehicles per day on
this route in 20 years will require a four-lane

divided highway.

Provision of the needed four-lane divided
facility could be accomplished in stages by re-
constructing the existing two-lane road to modern
standards to provide increased capacity and de-
ferring construction of the second roadway until
traffic growth requires four travel lanes. That
procedure would not take advantage of the re-
maining 10 years of life in the existing pavement.
The plan used in this study is for construction of

the second roadway now, deferring the mod-
ernization of the existing two-lane road until a
period 10 to 15 years hence. The total cost will be
about the same in either case, but under the study
plan, a maximum return is secured from the in-
vestment in the present road, better service is pro-
vided, and there will be a minimum interference
to traffic.

The total improvement cost is estimated to be
$1,274,000 or $116,000 per mile. The amount re-
quired for reconstruction of the existing road in
the 10 to 15 year period is $472,000.

State Route 23—Stearns County
Control Section 7305, Segments 3, 4 and 5

This portion of State Route 23 extending east-
erly from Roscoe to Cold Spring is nine miles in
length. It is a part of the original constitutional
system and is included in the Proposed State
Trunk System recommended in Chapter 2.

The present roadway has a bituminous surface
24 feet in width. Shoulders are eight feet wide.
There are no curves sharper than three degrees.
The maximum gradient is about four per cent.
Safe passing opportunity is restricted for one-
third the length of the section. The annual main-
tenance cost is approximately $800 per mile.



TABLE ||

Present Systems

Construction Needs

All City Streets

Proposed Systems

Stat Stat
Trsnek Other Trjnek Arterial Business Residential
Highways City Streets Highways Streets Access Access

Existing Miles ....... 1,460 10,305 1,252 2,679 445 7,389
Miles Tolerable Now. . 1,115 7,292 943 2,069 260 5,135

7 T N 76 71 75 77 58 70
Miles Deficient Now. . 345 3,013 309 610 185 2,254

Per Gent-ovvivins 24 29 25 23 42 30
Cost of Present Needs

Roadway ......... $110,173,000 $ 83,186,000 $107,921,000 $ 22,763,000 $ 8,684,000 $ 58,991,000

Structures ........ 29,214,000 16,045,000 28,507,000 12,690,000 1,935,000 2,127,000

T R e S eeS $139,387,000 $ 99,231,000 $136,428,000 $ 35,453,000 $ 10,619,000 $ 56,118,000
Total Construction Requirements

5-Year Period

Roadway ......... $182,861,000 $126,771,000 $175,808,000 $ 46,542,000 $ 11,443,000 $ 75,839,000

Structures ...,.... 38,114,000 23,997,000 37,106,000 19,697,000 2,460,000 2,848,000

4 j1an 17 || i e $220,975,000 $150,768,000 $212,914,000 $ 66,239,000 $ 13,903,000 $ 78,687,000

10-Year Period

Roadwa.y ......... $242,070,000 $169,336,000 $232,829,000 $ 60,707,000 $ 14,994,000 $102,876,000

Structures ........ 42,740,000 39,366,000 41,664,000 33,879,000 2,989,000 3,574,000

ORI g o 5 Sants $284,810,000 $208,702,000 $274,493,000 $ 94,586,000 § 17,983,000 $106,450,000

15-Year Period

Roadway ......... $291,796,000 $213,335,000 $282,092,000 $ 70,694,000 $ 19,266,000 $133,079,000

Structures ........ 54,564,000 44,473,000 53,477,000 37,733,000 3,522,000 4,305,000

Tofal e srnrrmnns $346,360,000 $257,808,000 $335,569,000 $108,427,000 $ 22,788,000 $137,384,000

20-Year Period

Roadway ......... $337,186,000  $260,168,000  $327,307,000 $ 80,488,000 $ 23,854,000 $165,705,000

Btruebires ... 61,946,000 47,637,000 60,842,000 89,637,000 4,062,000 5,042,000

4 vt e o R e $399,132,000 $307,805,000  $388,149,000 $120,125,000 $ 27,916,000 $170,747,000

Traffic averages 1,500 vehicles per day, of which
12 per cent is commercial. The peak traffic during
the summer months is 210 vehicles per hour—less
than 50 per cent of the practical capacity of 540
vehicles per hour.

The alignment, gradients, and width of the
existing facility are adequate from a capacity
standpoint for traffic requirements of the next 20
years. The remaining life of the existing surface is
estimated to be about three years because of de-
ficiencies in surface and base conditions. It has
been classified as structurally deficient in the one
to five year period.

There is a bridge 26 feet long within this sec-
tion with a roadway width of 36 feet. This bridge
is structurally adequate for at least 20 years.

The proposed improvement consists of base
strengthening and plant mix bituminous surfac-
ing on existing alignment over the entire section.
The estimated cost is $253,000, or $28,000 per mile.

U. S. Route 12—Kandiyohi County
Control Section 3404, Segments 3 and 4

U. S. Route 12, east from Kandiyohi for 3.5
miles is paved with portland cement concrete.

Traffic averages 2,600 vehicles per day, of which
17 per cent is commercial.

Safe passing opportunity is restricted on two-
thirds of the length. The maximum gradient is
five per cent and the sharpest curve nine degrees.
This curvature is below the minimum condition
considered tolerable for roads in this traffic volume

group.
The existing pavement is in poor structural

condition and is only 18 feet wide. The road is now
critically deficient for structural reasons.

The proposed improvement consists of build-
ing a 24-foot high type pavement on new location
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to provide adequate sight distance and desirable
operating conditions. The estimated cost is $285,-
000, or $82,000 per mile.

Municipal Street Needs

Costs of improvements required to correct
present and future needs on the 11,765 miles of
city streets are summarized in Tuble IT by present
classification and for cach of the propose ' systems
reccommended in Chapter 2. A br eakdown of
immediate needs is presented in the Appendix for
cach of the three first class cities and tor all other
municipalities by population groups.

City streets while consisting of but 10 per cent
of the total road and street mileage in the State
curry 44 per cent of all travel. The cost of im-
mediute street needs in all of the 807 municipali-
ties in the State amounts to 35 per cent of the
total cost of all immediate road and street needs.
Requirements in the three first class cities, where
congestion is the greatest and 31 per cent of the
State's p()puluti(m is conccntmted, represent 20
per cent of the total cost of existing needs.

Urban State
Trunk Highways

Urban State trunk highways constitute only
slightly over one per ccnt of all the road and
street mileage of the State, but carry one-fifth of
all travel. Twenty-four per cent of this mﬂeagb is
deficient for l)lL‘bt‘nt tratfic and in need of im-
mediate improvement. In the three first class
cities, 43 per cent of the Trunk system mileage
does not meet tolerable standards. Work ranging
from resurfacing of existing pavements to con-
struction of expresswavs is needed.

Of the 1,460 miles of urban State trunk routes,
343 miles need improvement now. In addition, 40
miles of routes not now existing are required to

provide udequ;ltv traffic service, making a total
of 385 miles on which a backlog of needed con-
struction exists. By charvacter of wmk the present
construction ne eds exclusive of strnetures and
traffic control devices, are as follows:

Chursster ol "Wk Miles Estimated Per Cent

Cost of Cost

Neowr eonstrnction . e s 165 8§ 86.530.000 79
Reconstruction . ........... 11 1.215.,000 1
Resurtacing and other ... .. 20)8) 22 428,000 20
AR e e R T 385 $110,173.000 100

In addition to the street deficiencies, the con-
struction or reconstruction of 133 ]n'idg('s and
separation strnctures, installation of protection de-
vices ut 61 railroad grade crossings und other
miscellancons work for contvol of trafic is cur-
rently needed.

Type of Wark Cost Poi‘fr Ccoesr;’
INew: BOTICTUINES o e e i1 ¢ a1 ae o $2:3,130.000 Tl
Recondition present structures ..., . 3.528,000 26
Railroad protection and traffic control 556,000 il

ST R N T = A e b") Ll l 000 100

Besides the 345 miles of urban State trunk
routes needing improvement now, an additional
1,017 miles will become deficient within 20 vears
for structural or .ll)d(‘ll\ reasons, The  tuture
deficiencies include 113 miles not now existing but
required for future traffic service. By dml.t(tm of
work, the future construction needs are as follows:

Time Penod

3 5-10 10-15 15-20

Character of Work years years \aars years
(Miles) (Miles) (Miles)  [Miles)

New construction . ... .. 148 54 5l 35
Reconstruction ........ 26 2(0) i 20
Resurfucing and other .. 171 232 185 38
Tatals Lo eicnee snmiete 345 336 243 93

In the smaller cities, the principal deficiencies
are surface type and condition. Capacity is seldom
a problem. Where capacity problems do exist, they
generally can be corrected by widening of the
existing facilities or by traffic engincering tech-
niques, such as pairs of one-way streets, channel-
ization of intersections, or installation of progres-
sive traffic control signal systems.

In some cases where the volume of through traf-
fic warrants, construction of rural by-pass routes
around or thmug_)h relatively undove]oped areas
of the city will provide the needed additional
capacity at less cost than widening or moderniza-
tion of the existing route. The totdl length of new
State trunk highway locations proposed in smaller
cities is 79 miles.



Twin City Major Thoroughfare

Construction of the expressway facilities portrayed on this map offers the most practical means of pro-
viding the additional capacity to relieve the heavy traffic congestion in the Twin City arca.

In the three first class cities, lack of capacity on
State trunk routes is the principal deficiency from
the standpoint of cost. Particularly this is the case
in Minneapolis and St. Paul. Narrow congested
streets, many with mm,h worn-out pavements,
present daily problems to thousands of through
travelers as well as the 33 per cent of the State’s
population living within the Twin City metropoli-
tan area.

Expressway type construction offers the most
practical means of ]h)r[)viding the additional
capacity to relieve the heavy traffic congestion on
some of the State trunk routes in the Twin Cities.
It would be impossible to provide for anvthmg
approaching the same degree of traffic service by
widening and reconstruction of present facilities.

Minneapolis-St. Paul
Major Thoroughfare Plan

Because of the magnitude of the traffic problem
in the Twin City area and the need for regional
planning to arrive at an effective and reasonable

solution, an advisory committee was formed to
aid the engineering staff in the development of a
long-range plan of major thoroughfares. This
committee was composed of the city engineers of
Minneapolis and St. Paul, the county engineers of
Hennepin and Ramsey counties, and the Chief
Engineer of the Depmtm(nt of Highways.

To aid in the deliberations and serve as a basis
for determining both present and future require-
ments, the staff and committee were fortunate to
have available the results of a comprehensive
origin and destination traffic survey of the Twin
City area. This survey, made in 1950 by the De-
partment of Highways with the cooperation of the
U. S. Bureau of Public Roads and the cities of
Minneapolis and St. Paul, provided basic data
on traffic volumes and desired lines of travel. Fore-
casts of future travel, 20 years hence, were based
on this study modified to reflect anticipated future
changes in Jand use during the forecast period.

The accompanying map shows the major
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thoroughfare plan developed for the Twin City
Metropolitan Area for a 20-year period. The routes
shown are general locations required to serve
major traffic flows. Determination of exact loca-
tions for each route must be based on detailed
engineering and economic investigations.

The routes shown total 191 miles in length, in-
cluding the necessary connections in rural areas.
Of this mileage, 61 miles exist now and with modi-
fications will fit into the major thoroughfare sys-
tem. The remaining 130 miles are new facilities.
The estimated cost, including structures, is $274,-
151,000, an average cost of about $1,435,000 per
mile. Of this amount, $18,473,000 is for improve-
ments in rural areas and the remainder is for por-
tions of the plan in the incorporated areas of St.
Paul, Minneapolis and adjacent suburban com-
munities, These costs are included in the sum-
maries of cost for rural and urban State trunk

highways.

On 22 miles of the system where traffic now
ranges up to 40,000 vehicles per day and future
traflic in 20 years will exceed 70,000 vehicles per
day, the need for construction is urgent. The esti-
mated construction cost of this 22 miles is $81,-
076,000. It is inevitable that the highest costs
occur in the built up areas of greatest congestion
where right of way and building removal costs
are a major factor. The estimated cost of the
presently needed expressways averages $3,685,000
a mile, including railroad and highway separation
structures, bridges, interchange facilities, rights-of-
access and rights of way.

All of the routes included in the thoroughfare
plan are now, or should be, a part of the State
Trunk System. The primary responsibility for
their construction should rest with the Depart-
ment of Highways. However, because of the re-
gional character of the plan and the interests of
the many political subdivisions which it would
serve, there is need for cooperative effort in plan-
ning and in establishment of a long-range financ-
ing policy. Only through such cooperative enter-
prise will it be possible to resolve the many ques-
tions of location, construction and financing. The
problem is urgent. Congestion in the Twin City
area is the number one traffic problem in the
State today.

Other Municipal Streets

Municipal streets other than urban extensions of
trunk highways constitute 10,305 miles or about
87 per cent of the total street mileage in Min-
nesota municipalities, Of this mileage, 2,471 miles
are arterial streets, 445 miles are business access

streets, and the remaining 7,389 miles provide
residential access. Twenty-nine per cent, or 3,013
of the 10,305 miles of other municipal streets are
presently in need of improvement. The present
construction needs are as follows:

Selected Arterial Streets

Character of Work Miles Estinated:, Ror ey

Cost of Cost

New construction .......... 96 $ 7,116,000 35
Reconstruction ............ 9 718,000 4
Resurfacing and other ...... 469 12,677,000 61
e e e, W R 574  $20,511,000 100

Business Access Streets

Estimated Per Cent
Cost of Cost

.......... 31  $2,037,000 23

Character of Work Miles

New construction

Reconstruction ............. 10 1,279,000 15
Resurfacing and other ....... 144 5,368,000 62
Toatals | o poniods Wi 185 48,684,000 100

Residential Access Streets

Character of Work Miles Estimated Per Cent

Cost of Cost

New construction ........ 322  $11,783,000 22
Reconstruction .......... 69 2,371,000 4
Resurfacing and other .... 1,863 39,837,000 74
Totals i svsmoann iem 2,254  $53,991,000 100

The principal deficiencies on municipal streets
are inacFequate surface type and condition. A limit-
ed mileage of arterials and business access streets
are deficient in capacity and in need of widening.
Capacity is a very minor problem on residential ac-
cess streets. Of the 2,254 miles of residential access
streets in need of improvement now, 1,631 miles
are gravel or dirt surfaces in areas well occupied
by homes. Provision of dustless surfaces and in
some cases curb and gutter on this mileage ac-
counts for 51 per cent of the current needs on resi-
dential access streets,

Structures

In addition to the street deficiencies, the
construction or reconstruction of 115 bridges and
railroad separation structures and installation of
protection devices at railroad grade crossings and
other miscellaneous work for control of traffic is
currently needed.

Selected Arterial Streets

t
Type of Work Cost fercen

of Cost

New structures .................. $10,857,000 91
Recondition present structures ..... 412,000 3
Railroad protection and traffic control 714,000 6
TEEELE 5 cinmens s $11,983,000 100



Construction Needs
Rural Roads Other Than State Trunk Highways

Present Systems

TABLE ||

Proposed Systems

County«:-ig_ Primary Local
State-aid and County Township County Rural Roads
Existipg Miles: [, vioved saias, 15,489 26,158 54,536 30,504 68,681
Miles Tolerable Now ........ 7,547 14,572 40,499 15,122 49,634
Bet Een " oy e s rein 49 56 T4 50 T2
Miles Deficient Now ........ 7,942 11,586 14,037 15,382 19,047
R s e . 51 44 26 50 28
Cost of Present Needs
Readway .o ooin. v $ 82,868,000 $ 82,576,000 $ 54,091,000 §156,618,000 $ 84,208.000
SEHUEIUTES. & covvneoine cvass 15,501,000 14,813,000 11,484,000 30,416,000 15,656,000
1 T L e e $ 98,369,000 $ 97,389,000 8 65,575,000 $187,034,000 $ 99,864,000
Total Construction Requirements
5-Year Period
Roadhwary ... covuniienas oo $100,197,000 $ 97,373,000 $ 56,413,000 $211,787,000 $ 86,758,000
Structures ............... 18,480,000 17,187,000 13,272,000 35,919,000 18,342,000
BTN i e S $118.677,000 $114,560,000 $ 69,685,000 $247,706,000 $105,100,000
10-Year Period
RO o s oeaels cvainin $120,515,000 $109,856,000 $ 57,305,000 $254,971,000 $ 88,103,000
L 0 1] 4 S 21,511,000 19,608,000 15,097,000 40,575,000 21,076,000
EITAFME F——— ) ) o e $142,026,000 $129,464,000 $ 72,402,000 $295,546,000 $109,179,000
15-Year Period
Roadhmy 25, e« conias v $144,939,000 $124,956,000 $ 58,362,000 $296,523,000 $ 89,803,000
SUrUCLUTES . ..v.evrnenns. 24,620,000 99,105,000 16,979,000 45,325,000 93,889,000
o ey Sy $169,559,000 $147,061,000 $ 75,341,000 $341,848,000 $1183,692,000
20-Year Period
BoadWaY: o oo $172,754,000 $142 505,000 $ 59,556,000 $342,214,000 $ 91,785,000
SEHUOHIRS ... 0nee e 27,825,000 24,693,000 18,930,000 50,238,000 26,796,000
PR e R oo e T s o Y Eia s S e $200,579,000 $167,198,000 $ 78,486,000 $392,452,000 $118,581,000
Business Access Streets Counfy and Township
Type of Work Cost P:; cc::" Rood Needs
New struetures .. ................ $1,082,000 56 . L
Recondition present structures ..... 578,000 30 Costs of 1mprovem£:‘.nts . reqmred to Corr.eCt
Railroad protection and traflic control 275,000 14 present and future deficiencies on the 96,183 miles
PRI -, ®Y $1.935.000 100 of county and township roads are summarized in

Residential Access Streets

Type of Work Cost Bar Sen)

Table III for each of the present legal systems.
Table I1I also shows the estimated costs of con-
struction needs for the Proposed Primary County

eSO Road System and Local Road System recommend-
New structures .................. $1,701,000 80 ed in Chapter 2. The costs for the Primary County
Re?onclltxon pre.sent structures . .... 314,000 15 Road System include the 3,000 miles of existing
Railroad protection and traffic control 112,000 5 : :
State trunk highways of local importance.
Potalsh = s sammas Gw o $2,127,000 100

Besides the 3,013 miles of other municipal
streets needing improvement now, an additional
5,300 miles will become deficient within 20 years,
for the most part because of structural reasons.
The table below shows the estimated mileage of
future deficiencies by time period.

The costs of improvements to correct present
deficiencies on the existing systems in each county
is shown in the Appendix.

State-aid Roads

Of the 15,489 miles of rural State-aid roads,
7,942 need improvement now. An additional eight

Time Period p e i
miles of road, not now existing, are required, mak-
System Yours Visrs i ing a total of 7,950 miles on which a backlog of
{Miles) (Miles) (Miles)  (Miles) needed construction exists.
: . 0
foﬁﬂiﬁ L Ség 2?;3 ];3 ]52 Classified by pavement types, the backlog of
Residential access ... 1,410 1,310 1,230 300 needed construction is as follows:
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Needed Pavement Type Miles Es?icn;::ed P:fr CC:sn'i
High type pavement ...... 14 $ 872,000 1
Intermediate type pavement 1,954 24,617,000 30
Low type pavement ...... 3,107 37,908,000 46
e = e L e e 2,875 19,471,000 23

Totals: ., ..covvneen. 7,950 $82,868,000 100

In addition to the roadway deficiencies, con-
struction or reconstruction of 531 bridges and rail-
road separation structures and installation of pro-
tection devices at 16 railroad grade crossings is
currently needed.

Type of Work Cost P:Fr CC:ST
New stirotlires « . oi smsne . $13,967,000 90
Recondition present structures .. ... 1,400,000 9
Railroad grade crossing protection 134,000 1

b T Y Cr e e e T (A e 2 $15,501,000 100

County-aid
and County Roads

Of the 26,158 miles classified as county-aid and
county roads 11,586 or 44 per cent are deficient
now and in need of improvements. An additional

22 miles of road are required for traffic, making a
total of 11,608 miles,

The backlog of needed construction classified
by pavement types is as follows:

Estimated Per Cent
Cost of Cost

$ 4,265,000 5

Needed Pavement Type Miles

Intermediate type pavement 355

Low type pavement ...... 1,502 18,799,000 23
b o R N 9,751 59,512,000 72
TOBAlS. . st 11,608  $82,576,000 100

Construction or reconstruction of 792 bridges
and railroad separation structures and installation
of protection devices at 10 railroad grade crossings
is currently needed on county-aid roads.

Type of Work Cost Per Cent

of Cost

INGA SEructiires: o viiven sers srvivaanns o $13,331,000 90
Recondition present structures ..... 1,397,000 9
Railroad grade crossing protection 85,000 1
TOEAIS: eioeis summiemminms misonis wmier s $14,813,000 100

Township Roads

There are 14,037 miles of existing township
roads deficient now and in need of improvement.
This mileage represents 26 per cent of the total
54,536 miles of township roads. In addition, an-
other 31 miles of road are required making a total
of 14,088 miles requiring improvement.

Needed Pavement Type Miles Esﬁcrzcs::ed P:; g::"
Intermediate type pavement 17 % 233,000 —
Low type pavement ..... 112 1,243,000 2
Gravels S iR . 13,939 52,615,000 98

Tokals: v moeemins 14,068 $54,091,000 100

In addition to the roadway needs, reconstruc-
tion of 970 deficient bridges, including a few exist-
ing railroad separation structures and installation
of protection devices at four railroad grade cross-
ings are currently needed.

Type of Work Cost P:; c%e,':'
New structures . .........ici:i.u. $10,718,000 93
Recondition present structures . ... 753,000 7
Railroad grade crossing protection 13,000 =

Slsta s SE RN S e $11,484,000 100

Character of Present Deficiencies
County and Township Roads

Construction needs on county and township
roads consist chiefly of raising grade lines and
flattening backslopes to facﬂltdte snow removal,
installation of drainage structures and resurfac—
ing. Because of higher traffic volumes, 68 per cent
of the mileage needing improvement on State-aid
roads requires construction of dustless surfaces.
In contrast, the mileage of dustless surface con-
struction required on county-aid and county roads
is only 21 per cent of the total mileage in need of
improvement and on township roads is only two
per cent.

Future Problems—
County and Township Roads

The table below shows the mileage of county
and township roads which can be expected to be-
come deficient for various reasons in the future:

Time Period

5 5-10 10-15 15-20

System Years Years Years Years
(Miles} (Miles) (Miles) (Miles)

State-aid 1,850 1,650 1,640 1,140
County-aid ....... 1,790 1,050 1,070 930
Township ........ 500 120 130 50

These future deficiencies principally involve re-
placements of bituminous surfaces now adequate,
as they wear out and become obsolete, and recon-
struction of a limited mileage of gravel roads to
dustless surfaces to meet demands of future traffic
increases. Reconstruction of gravel roads now de-
ficient has been included under present needs.
Future needs on gravel roads covers reshaping and
regraveling as a part of maintenance activities.



Costs of this work are included as a part of the
program costs presented in Chaptcr 3.

The ultimate extent and type of surfaces at the
end of 20 years on county and township roads
compared with existing surface types are shown
in the table below.

The 14,000 miles of unsurfaced roads in the
ultimate towuship road inventory consists of little
used roads and trails.

Examples of County and
Township Road Deficiencies

The following are typical examples of needed
improvements found in the appraisal of county
and township roads.

State-aid Road 4—Ottertail County
Road Section 2034

This section of road extends from Vergas south-
westerly six miles to Lake Lida. Traffic averages
245 vehicles per day. The road serves as a school
bus, mail and milk route. It is used by recreational
traffic during the summer months. The present
surfacing is gravel.

In comparison with tolerable standards, the
road is deficient in surface type, alignment, gradi-
ents and drainage. The grade line is low and steep
backslopes increase the snow removal problem.

The proposed improvement consists of raising
the grade line, minor regrading to correct align-
ment deficiencies and constructing a bituminous
surface 24 feet in width. The estimated cost is
$133,000 or $22,000 per mile.

County-aid Road 56—Meeker County
Road Section 246

County-aid road 56 in Meeker County extends
from State-aid Road 23 northerly five miles to
Grove City. It carries an average daily traffic of
75 vehicles. It is surfaced with gravel on a 22 foot
roadbed. The grade line is low and, as evidenced
by the accompanying picture, the lack of drain-
age results in poor subgrade conditions.

It is proposed to reconstruct the road to a
modern cross section 24 feet in width and resur-
face with gravel. The estimated cost for the five
mile section is $26,000 or $5,200 per mile.

Township Road—Pine County
Road Section 35

This section of township road has a traffic of
20 vehicles per day. It terminates one mile beyond
the point at which the accompanying picture was
taken and is the only outlet for four farms.

The road has a low grade line, poor drainage
and narrow width. Because of these conditions,
maintenance is difficult in wet weather and dur-
ing the winter months.

State-aid g:;rgz;?:’i Township

Pavement Type
Existing Ultimate Existing Ultimate Existing Ultimate
(Miles) (Miles) (Miles) (Miles) (Miles) (Miles)
High type pavement .......... 69 68 20 18 9 9
Intermediate type pavement .. 1,912 5,197 550 2,082 61 65
Low type pavement ......... 682 5,611 322 3,806 209 461
o R T R 12,472 4,574 23,212 19,550 35,025 40,013
AT TE £ E S U Qe 354 47 2,054 724 19,232 14,019
TR e R L e 15,489 15,497 26,158 26,180 54,536 54,567
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It is proposed to reconstruct the road to a grade
width of 20 feet, raising the grade line above the
natural ground line to provide drainage and re-
surfacing with gravel. The estimated cost is $3,500.

The Federal-aid System

Present construction needs on the Federal-aid
Systems total $388,340,000, or about 57 per cent
of the total backlog needs on all roads and streets,
Since these svstems are administrative in nature
and consist of portions of the legal systems of
roads and streets, the Federal-aid System needs
are a duplication of and not in addition to the
needs previously discussed.

The National System
of Interstate Highways

Immediate needs on routes included in the Na-
tional System of Interstate Highways total $89.-
745,000 of which $10,307,000 is for structures. All
of these needs are included in the State Trunk
System needs. Seventy-one per cent of these needs
are in urban areas; the balance in rural areas.

The Federal-aid Primary System

Exclusive of the needs on Interstate routes,
which are a part of the Federal-aid Primary Sys-
tem, needs on this system total $181,477,000, of
which $39.257,000 is for structures. All of the
Federal-aid Primary System mileage is located on
State trunk highways. Of the existing needs, 75 per
cent are in rural areas and 25 per cent in urban
areas.

The Federal-aid Secondary System

The total cost of existing needs on the Federal-
aid Secondary System is $117,118,000, of which
$20,534,000 is for structures. Of the total $38-
209,000 are costs for needed improvements on
Federal-aid Secondary routes on the State Trunk
System, and the balance is for Federal-aid secon-
dary routes on other roads and streets.

Average Costs

The average cost of presentlv needed improve-
ments on rural State trunk hu_,h\v‘l\s is 857,900
per mile exclusive of structures. The average cost
of State-aid roads is $10,400 per mile, for county-
aid and county roads $7,100 per mile and for
township roads, $3,900 per mile.

By character of work, the average costs on each
wstem are as follows:

Cost Per Mile—Rural

County-
Character of Work State Trunk syote.aid  aid and Township
System County

New 2-lane construction $93,000 $12,100 $9,000 $5,600
Reconstruction ....... 39,000 10,900 7.300 4,400
Resurfacing and other .. 28,500 7,700 3,700 1,500

The cost of converting two-lane State trunk
highways to four-lane divided facilities averages
$106,000 per mile. Cost of a limited mileage of
new four-lane divided highways averages $376,0M
per mile.

The average cost of presently needed improve-
ments on existing urban State trunk highways is
$125,700 per nn]e In the three first cldss cities
the average cost is $205,500 per mile, in cities of
5,000 to 30,000 population, $125,000 per mile, and
in cities under 5,000, $96,000 per mile. For the
proposed Twin City expressway system costs
average $1,150,000 per mile for 153 miles of four-
lane construction and $3,750,000 per mile, for 19
miles of six-lane construction.

Costs for improvements of other city streets
range from an average of $143,500 per mile for im-
provement of arterial streets in first class cities to
$12,000 per mile for residential street construction
in cities of under 5,000 population.

Summary

Of the total of 121,022 miles of roads and streets
in the State today, 39,592 miles are below tolerable
standards and in need of immediate improvement.
In addition, there are 2,800 inadequate bridges.

It will require considerable time to overcome
this backlog of needed construction. During that
time the future needs discussed in this chapter
will accumulate and continued costs of mainte-
nance and administration must be provided for.
Chapter 5 will cover these items and present alter-
nate long-range programs for each of the several
systems, present and proposed.



LONG-RANGE ALTERNATIVE PLANS

It has been shown in Chapter 4 that the capital
investment required to overcome the backlog of
needed construction on all roads and streets is
$681 million. This is the amount required to bring
the State’s road and street network up to standards
adequate for today’s traffic. Total expenditures for
all roads and streets for all purposes in 1952 were
$142 million, Even were funds available, it would
be impossible to accomplish a construction pro-
gram of this magnitude within a few years. Time
needed for preparation of plans and getting rights
of way would make it physically impossible.

Obviously the work must be spread over a
period of years. During this period, the total high-
way plant must be maintained and the needs of
the future met as they arise.

The selection of a proper program period de-
pends on fiscal and economic factors which are
decisions to be made by the Legislature and re-
lated to fiscal policies.

Alternate program periods of 5, 10, 15, and 20
years are presented in this chapter. Most people
would not consider a five year program feasible,
yet it is impractical to delay major needed im-
provements for 20 years. The choice lies between
the two extremes and depends largely on the
ability and willingness of the people to pay the
costs.

Since total needs, service provided and fiscal
policies vary for each system, separate considera-
tion must be given each system.

Annual costs for each program period, in addi-
tion to the amount required to overcome present
deficiencies, provide for (1) future needs, includ-
ing replacements and stop-gaps, (2) maintenance
and (3) administration. The annual costs are
averages for the program periods and comparisons
to income should be made to average anticipated
income during a program period rather than to
current income.

Future Needs and Replacements

Many roads and streets adequate today, and
not included in the backlog of needs, are going
to become deficient in five years, an additional
number in 10 years, and still more in 15 years.
Traffic increases will make some obsolete. Pave-
ments will wear out and require reconstruction.

Nearly all road and street construction today
involves replacement of existing facilities. The re-
placement rate on the State Trunk System is
shown in the chart on page 48. Since establish-
ment of the system in 1921, it has grown in size
from 6,877 miles to 11,850 miles. The total miles
of construction, by the State, since 1921 has ac-
cumulated to 36,238. On the average, each mile
has been improved about three times or approxi-
mately once every 10 years. Not all of the mileage
involved complete reconstruction. Some resulted
from improvement of a road in “stages”, that is,
grading one year, base and initial surfacing a
second year, and a finished wearing surface later.
Other mileage involved only light resurfacing,

In any case, no road improvement is permanent.
With the passage of time, roads become obsolete
or deteriorate to a point where reconstruction in
some degree becomes an economic necessity.

In any long-range program, some of the im-
provements which are constructed in early years
of the program will wear out and require resur-
facing again before the end of the program period.
Provisions for these “second generation” replace-
ments are also included in the annual program
costs,

As the length of the program period increases,
the longer some of the presently needed construc-
tion will have to be postponed. Many immediately
needed improvements cannot be deferred for
several years without disruption to travel. Some
stop-gap measures of a temporary nature will be
required to keep such facilities in service until the
required construction can be undertaken. Also,
the longer the program is extended, the greater
will be the total amount of funds required. Annual
program costs include up to a maximum of three-
fourths of one per cent for stop-gap improvements.

Future needs on the State Trunk System and
city arterials were determined project for project
during the field appraisal as explained in Chapter
12. Future replacement needs on all other roads
and streets were estimated by the engineering
staff. These estimates were based on analysis of
the rates at which different types of pavements
wear out or become obsolete, and are being re-
placed. Costs of future needs are indicated in
Chapter 4 for each class of roads and streets.
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Maintenance

The annual costs for various program periods in-
clude allowance for maintenance based on past
experience and the extent and nature of improve-
ments required on each of the several systems.

Road and street maintenance is of utmost im-
portance in preserving the large capital invest-
ment in the highway plant. The higher the stand-
ard of highway facility, the greater the investment
and, consequently, the greater is the need to
pmtect it.

Maintenance costs, as have most other costs,
have increased considerably during the last several
years, partly because of increased costs of labor,
equipment and materials and partly to increased
travel and to the constantly higher standards of
traffic service, convenience and safety demanded

by the public.

Maintenance costs as normally recorded by the
State and local governments include betterments
to highway and street facilities accomplished by
maintenance forces. Betterments are actually
minor capital additions and for this study have
been charged to construction as stop-gap improve-
ments.

State expenditures for maintenance, exclusive
of overhead charges and betterments, currently
amount to almost $12 million a year. Maintenance
expenditures by counties on State-aid and county-
nic? roads are approximately $17 million a year.
Similar expenditures for township roads exceed
$6 million a year and for city streets total $14 mil-
lion a year. The total maintenance expenditure is
almost $50 million a year and represents about 35
per cent of the annual expenditure for all highway
purposes,

Present standards of maintenance have been
used as a basis for estimating future maintenance

requirements. Average costs for maintenance of
each of the various surface types, as reported by
the State, counties and cities, were applied to the
average number of miles of each type of surface in
each program period. The increase in mileages of
higher type surfaces, the wider widths of right of
way, road bed and surfaces resulting from new
construction will increase future maintenance
costs. Replacement of older pavements, which
have deteriorated structurally and require above
average maintenance to keep in service, will tend
to offset the increases resulting from higher con-
struction standards. For example, it is estimated
the combined effect of the compensating factors
will increase present maintenance expenditures
on the State Trunk System eight per cent on the
average in the next five years, 12 per cent in 10
years, and 15 percent in 15 years.

Administration Costs

The annual program costs for construction and
maintenance include direct engineering and super-
vision. They do not include the costs ot general
management, personnel, materials and research,
legal, services and stores, buildings, and the like.
Those costs are included separately in the annual
program cost calculations as administrative ex-
penses.

Estimated amounts for administration have been
calculated on a percentage basis of the total con-
struction and maintenance costs for each system.
The percentage allowance varies by systems based
on experlence.

The percentages ranged from a maximum of six
per cent on the State Trunk System to one per
cent in cities of less than 5,000 population.

On the average, each mile of the State Trunk
System has been improved three times since 1921,
or approximately once every 10 years




TABLE |

Program Costs
State Trunk Highways

Annual Costs for

System
5-Year
Program
Existing State Trunk
Rural
Fresent EealS oo o sy wes v $ 36,286,000
Future Needs & Replacements ....... 16,193,000
Maintenance & Operations ........... 13,594,000
1 e Bl 1 e e S F e $ 66,073,000
Urban
Present Needs .. ................... $ 27,878,000

Future Needs & Replacements ........ 16,317,000

Maintenance & Operations ....,...... 5,882,000
b1 T Y o S $ 50,077,000
Total
Present Needs . ......cvvvivnmmenons $ 64,164,000
Future Needs & Replacements ........ 32,510,000
Maintenance & Operations ........... 19,476,000
Total Rural and Urban ............ $116,150,000
Proposed State Trunk
Rural
Present Needs ............c.0ouun.. $ 31,173,000
Future Needs & Replacements ...... .. 11,329,000
Maintenance & Operations ........... 11,146,000
Tkl Brdll i Sl ateeee t gl $ 53,648,000
Urban
T 1k TR e A S i B ety L L $ 27,286,000
Future Needs & Replacements ,....... 15,297,000
Maintenance & Operations ........... 5,438,000
B |0 1 0 S ST [ ey O o $ 48,021,000
Total
PR N EEds S f o fa v n g ol e e $ 58,459,000
Future Needs & Replacements ........ 26,626,000
Maintenance & Operations ........... 16,584,000
Total Rural and Urban ............ $101,669,000

10-Year 15-Year 20-Year

Program Program Program
$18,143,000 $12,095,000 $ 9,072,000
15,777,000 14,572,000 12,808,000
12,574,000 12,223,000 11,958,000
$46,494,000 $38,890,000 $33,838,000
$13,939,000 $ 9,293,000 $ 6,970,000
14,542,000 13,798,000 12,987,000
5,061,000 4,861,000 4,793,000
$33,542,000 $27,952,000 $24,750,000
$32,082,000 $21,388,000 $16,042,000
30,319,000 28,370,000 25,795,000
17,635,000 17,084,000 16,751,000
$80,036,000 $66,842,000 $58,588,000
$15,587,000 $10,391,000 $ 7,793,000
12,250,000 12,037,000 10,848,000
10,357,000 10,117,000 9,912,000
$38,194,000 $32,545,000 $28,553,000
$13,643,000 $ 9,095,000 $ 6,822,000
13,807,000 13,276,000 12,585,000
4,653,000 4,471,000 4,414,000
$32,103,000 $26,842,000 $23,821,000
$29,230,000 $19,486,000 $14,615,000
26,057,000 25,313,000 23,433,000
15,010,000 14,588,000 14,326,000
$70,297,000 $59,387,000 $52,374,000

The allowance for administration costs for the
State Trunk System, present and proposed, does
not include costs for the Safety Division of the
Highway Department which handles the highway
patrol and driver examination and licensing, or of
the Motor Vehicle Department. Costs for these
activities, now carried in the Department of High-
ways budget are approximately $2,250,000 an-
nually.

Effect of Prices

Program costs are based on 1953 prices. No at-
tempt has been made to adjust to future price
levels. Any increase or decrease in highway con-
struction and maintenance costs will require a
corresponding adjustment in program costs and
financing if the recommended program is to be
accomplished within a set time period. An increase
in costs without a proportionate increase in
revenues, for instance, would extend the time
period required to accomplish the construction
needs included in a given program period.

Periodic review of the programs may be neces-
sary to make adjustments to conform with changes
in price levels.

Program Selection

Annual program costs for each system are pre-
sented in such a manner as to provide several al-
ternatives for consideration. Selection of the
proper program period for each system must be
dependent upon the recommendations of the
separate highway finance study, the relative ur-
gency of needs, and the benefits to be received.

A long program period will postpone some of
the improvements needed today for many years.
A short program period, while accelerating the
accomplishment of backlog needs, will increase
the annual financial requirements. The Highway
Study Commission may find it desirable to recom-
mend different program periods for different
classes of roads and streets.
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Program Costs
County and Township Roads

Annual Costs For

System
5-Year
Program
State-aid Roads
Present  MNeeds oo ceafin i vy $19,674,000
Future Needs & Replacements 4,061,000
Maintenance & Operations ......... 8,261,000
5 1 B =t T T iy SR T $31,996,000
County-aid and County Roads
Present Needs ................... $19,478,000
Future Needs & Replacements 3,434,000
Maintenance & Operations ......... 9,731,000
I e Y e T R $32,643,000
Township Roads
Present Needs ................... $13,115,000
Future Needs & Replacements 822,000
Maintenance & Operations ......... 6,558,000
il 1 i e b A e R e $20,495,000
Proposed Primary County Roads
Present Needs ...........coivvin. $37,407,000
Future Needs & Replacements 12,134,000
Maintenance & Operations ........ 15,840,000
T e i e e o o e m o B $65,381,000
Proposed Local Rural Roads
ErCsenl INEORE 5y = e v dom it $19,973,000
Future Needs & Replacements 1,047,000
Maintenance & Operations ......... 11,158,000
e I e A Es s m e =t $32,178,000

10-Year 15-Year 20-Year

Program Program Program
$ 9,837,000 $ 6,558,000 $ 4,918,000
4,366,000 4,746,000 5,111,000
8,165,000 8,146,000 8,149,000
$22,368,000 $19,450,000 $18,178,000
$ 9,739,000 $ 6,493,000 $ 4,869,000
3,208,000 3,311,000 3,491,000
9,615,000 9,595,000 9,600,000
$22,562,000 $19,399,000 $17,960,000
$ 6,558,000 $ 4,372,000 $ 8,279,000
682,000 651,000 645,000
6,494,000 6,477,000 6,470,000
$13,734,000 $11,500,000 $10,394,000
$18,703,000 $12.469,000 $ 9,352,000
10,852,000 10,321,000 10,271,000
15,415,000 15,277,000 15,227,000
$44,970,000 $38,067,000 $34,850,000
$ 9,986,000 $ 6.658,000 $ 4,993,000
932,000 922,000 936,000
11,076,000 11,047,000 11,038,000
$21,994,000 $18,627,000 $16,967,000

Programs for
State Trunk Highways

Annual program costs for 5, 10, 15 and 20 year
periods are summarized in Table I for the exist-
ing State Trunk System and the Proposed State
Trunk System. The estimated amounts are broken
down to show requirements to meet present needs,
future needs and replacements and for mainte-
nance and operations. The total annual cost for a
15-year period is $66,842,000 for the present sys-
tem and $59,387,000 for the proposed system
which has less mileage.

To overcome the existing backlog of needs in
10 years and meet requirements for future needs,
maintenance and operation would require an in-
crease of 19 per cent over 15-year annual costs
on the present State Trunk System and 18 per cent
on the proposed system, or an annual average cost
of $80,036,000 and $70,297,000 respectively.

Programs for
County and Township Roads

Table II shows annual program costs for exist-
ing State-aid, county-aid and county and township
roads and for the Proposed Primary County Sys-
tem and local rural roads.

The program costs for township roads and local
rural roads are presented primarily as a guide to
over-all fiscal considerations. These roads are now
largely financed from local funds. The rate of fu-
ture improvement, as it has been in the past, will
be dependent on the desires of local people for
road improvement and the extent of financing by
those directly concerned. This is true to a lesser
extent for county roads which are now partly
financed from gasoline tax funds and Federal aid.
The amount of funds raised locally will material-
ly affect the length of the program period which
will vary county by county.

Were the proposed reclassification plan placed
in effect, the annual program costs for the Pro-
posed Primary County Road System, although
smaller in total mileage, would be about the
same as the combined total for the existing State-
aid and county-aid systems. This is because of
the inclusion of 3,000 miles of present State trunk
highways at relatively higher costs per mile.

The annual 15-year program costs for the Pro-
posed Local Rural Roads would be approximately
$7 million higher than those for the existing town-

ship road system by reason of the larger mileages
involved.
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TABLE Il

Program Costs

Municipal Streets

Annual Costs For

System
5-Year
Program
All Municipal Streets
(Except Existing State Trunk Highways)

Piement Meads ... ... comiina v di e $19,846,000
Future Needs & Replacements . .......... 10,308,000
Maintenance & Operations . ............. 16,413,000
T T L o A $46,567,000

Proposed City Arterials
Present Needs . civuveenvimone ermonean

$ 7,091,000

Future Needs & Replacements .. ......... 6,157,000
Maintenance & Operations .............. 5,072,000
L 2 L e e A S S M R i B | ) D plii i $18,320,000

Proposed Business Access Streets
Presont INEads .. .o v olveniom sl sy Sriars
Future Needs & Replacements .. .........
Maintenance & Operations .. ............
OERIN o e oo e ol fels B Aa rAbs

Proposed Residential Access Streets

$ 2,124,000
657,000
809,000

$ 3,590,000

Present Needs .. .....covviinneonn. $11,223,000
Future Needs & Replacements . .......... 4,514,000
Maintenance & Operations .............. 10,976,000

3 O R O =it oey TR, . $26,713,000

10-Year
Program

$ 9,923,000
10,947,000
16,291.000

$37,161,000

$ 3,545,000
5,913,000
4,977,000

$14,435,000

§ 1,061,000
737,000
789,000

$ 2,587,000

$ 5,613,000
5,032,000
10,933,000
$21,578,000

15-Year
Program

$ 6,614,000
10,574,000
16,231,000

$33,419,000

% 2,364.000
4,865,000
4,914,000

$12,143.000

$ 707,000
813,000
783,000

$ 2,303,000

$ 38,741,000
5,418,000
10,924,000
$20.083,000

20-Year
Program

$ 4,961,000
10,429,000
16,203,000

$31,595,000

$ 1.773,000
4,234,000
4,897,000

$10,904,000

$ 532,000
863,000
780,000

$ 2,175,000

$ 2,805,000
5,733,000
10,907,000
$19,445,000

As discussed in Chapter 2, decisions with re-
spect to reclassification and long-range programs
for development must be firmly coupled with an
equitable finance plan.

Programs for
Municipal Streets

In a similar manner to the table for the rural
road systems, Table III summarizes program
costs for municipal streets other than urban ex-
tensions of State trunk highways Those streets
are now largely the responsibility of cities and
villages. A limited amount of Federal and county
funds are used for capital improvements under
special agreements. Counties have a legal re-
sponsibility for maintenance of designated State-
aid and county-aid extensions.

As in the case of township roads, the program
costs for access streets are presented primarily to
provide a total picture of the highway and street
problem, Actual programs for access street im-
provement will vary widely from city to city, de-
pending largely on the ability and desire of the
local people to finance needed work.

Arterial street programs also will vary from
city to city depending on the local finance struc-
ture, extent of needs, and use of borrowings.

Comparative Costs

For comparison, the annual cost per mile for
improving, maintaining and operating each class

of road and street over a 15-year period is shown
in the following table. Also shown are the average
costs per vehicle mile of total travel estimated to
occur in the 15-year period.

Comparative Costs by Systems 15 Year Period

Cost Per Vehicle

System Average Mile of Travel
State Trunk Highways C"}L,"Jmﬁ“"’ Y hioe ,:iel:a)
Barall obns mraa e $ 3,750 0.75
ULBER 05 erisiine S arbsla 19,150 1.01
All Trunk Highways ......... 5,650 0.84
State-aid Roads ............ 1,250 1.95
County-aid and County Roads 750 2.98
Township Roads ........... 200 3.01
Municipal Streets .......... 2,350 1.18
{Other than State Trunks)
All Roads and Streets ........ 1,300 1.18

While annual costs per mile are highest on the
State Trunk System, rural and urban, the cost per
vehicle mile of travel is the least. It is on that
system the greatest benefit per dollar of expendi-
ture will occur.

Priorities of Improvement

Establishing proper priorities for control of long-
range programs is necessary so that the more ur-
gent work can be accomplished as promptly as
possible with the revenues available.

Adequate maintenance must have first priority
on available funds from the standpoint of protect-
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COMPARISON OF MILES, TRAVEL AND PRESENT NEEDS ON THE VARIOUS
CLASSES OF ROADS AND STREETS
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ing and preserving the large investment in the
highway plant. Construction programs can only
take up remaining balances,

Factors influencing the establishment of
riorities for construction programs may be classi-
ged in two categories; (1) those involving the rela-
tive importance between systems and (2) those
involving the relative importance of individual
rojects and the order in which their needs should
Ee accomplished.

The first category is one for consideration by
the Highway Study Commission and the legisla-
ture. The second category is the responsibility of
the highway administrators. Selection of specific
improvement projects within each system’s an-
nual construction budget involves variables which
cannot be expressed realistically through legisla-
tion.

To permit scheduling of surveys, plan prepara-
tion and right of way acquisition well in advance
of construction, tentative construction programs
should be developed three to five years ahead and
reviewed annually.

System Priorities

While all roads and streets are important to an
integrated highway transportation network, the
several classes of roads and streets vary in impor-

TOTAL
. STATE

tance with the amount and type of service they
give. In addition, the relative size and character of
the backlog needs—that is, the extent of present
deficiencies—must be considered in establishing
priorities between systems.

The accompanying chart shows a comparison
of miles, travel and cost of present construction
needs by existing systems. While comprising only
10 per cent of the total road and street mileage,
the State Trunk System serves 60 per cent of all
travel. Almost one-half of the $681 million cost for
present needs is for correction of existing deficien-
cies on this system.

While greatest benefits would come from accel-
erating improvement of State trunks, it must be
recognized that a balanced transportation network
also requires that deficiencies on other classes of
roads and streets be overcome—possibly at a
slower rate—but as rapidly as possible consistent
with total revenues available.

Priorities Within Systems

In Chapter 4, the backlog of present construe-
tion needs was presented for each system of roads
and streets. Projects comprising this backlog on
each system should be given first priority in pro-
gram development. They represent the most
critical needs now existing.



Since the $681 million backlog is far greater
than can be overcome in a few years, the establish-
ment of project priorities for each system is es-
sential to insure accomplishment of the more ur-
gent needs first.

Selection of specific projects to comprise the
annual improvement program should, as pre-
viously stated, be the responsibility of the various
highway administrators.

A number of factors influence establishment of
project priorities. These include:

* Present condition of the facility

* Volume and character of traffic service

* Necessity for area distribution of work

* Availability of material, equipment, labor and
contractors

* Emergency needs caused by floods or other
disasters

* National defense requirements

* Technical difficulties in the preparation of
plans, the procurement of rights of way, and
the award of contracts

e Climatic conditions.

Other lesser factors such as maintenance costs,
accident frequency and new developments call
for new or improved highway facilities.

The importance of each of the above factors
varies from project to project. Those applicable to
a specific case must be carefully considered in
annual program formulation to insure the most
progress in highway development.

State Trunk Highways

Annual program costs for urban portions of the
existing State Trunk System are approximately
42 per cent of the total annual costs. On the Pro-
posed State Trunk System, the portion of the
total cost for urban extensions is 45 per cent. Cur-
rent expenditures on State trunk highways in cities
are only 20 per cent of the total annual expendi-
tures on the entire system.

In the selection of program periods for over-
coming present and future needs on the trunk
system, existing or proposed, consideration should
be given to accelerating the rate of progress on
overcoming the backlog of urban needs in order
to bring the entire system into better balance from
a traffic service standpoint.

Of particular importance is the need for an
early start on the proposed Twin City Major
Thoroughfare Plan. Considerable time will be re-
quired for the engineering investigations to es-

tablish specific locations, make surveys, prepare
plans and acquire rights of way. Until the essential
preliminary phases are well under way and more
detailed information is ready, decisions on specific
priorities for improvement are not practical.

Sufficiency Ratings

A useful tool to the highway administrator in
the development of annual construction programs
is the sufficiency rating prapedure. This is a device
for comparing sections of highway against stan-
dard rating elements by assigning numerical values
representative of actual conditions as measured by
the standards.

The Department of Highways has developed a
sufficiency rating procedure for use on rural por-
tions of the State Trunk System. This sufficiency
rating is composed of four elements with par
values as follows:

Structural Factor as measured by Par Value
spring load restrictions .......... 30 points
Traffic Capacity Factor ........... 30 points
Maintenance Cost Factor ......... 30 points
Accident F requency Factor ....... 10 points
100 points

Each section of trunk highway is rated against
each of the four basic elements. The combined re-
sult is a numerical index of the adequacy or suffi-
ciency of the road to serve traffic. Thus, any given
section may be rated from 0 to 100 depending on
its degree of adequacy. The lower the rating, the
poorer the condition and the more urgent the
need for improvement.

PROJECT SUFFICIENCY RATINGS
STATE TRUNK HIGHWAY SYSTEM
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'SUFFICIENCY RATING GROUPS

The accompanying chart shows the miles of
rural State trunk highways by various sufficiency
rating groups. These 1952 ratings do not neces-
sarily reflect the actual condition of any section
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of the Trunk System, as of the time of appraisal be-
cause of construction changes and progressive
deterioration. The average sufficiency rating for

all rural trunk highways in 1952 was 75.

The 2,669 miles of rural trunk highways found
to be intolerable in the appraisal have been
analyzed in relation to the 1952 sufficiency rat-
ings. It was found the average rating on the intol-
erable sections, representing present construction
needs, was 65.

Use of the established sufficiency rating proce-
dure to assist in the selection of road sections most
uigently in need of improvement will aid in the
development of well-planned, orderly annual pro-
grams. Periodic recomputation of sufficiency rat-
ings will be necessary to reflect current conditions
and for the purpose of measuring progress on the
long-range needs.

Program development is not a mechanical pro-
cedure, however, and sufficiency ratings, while a
valuable tool, represent only one of several fac-
tors previously outlined which must be considered
in establishing priorities.

County Roads

In the development of annual construction pro-
grams in each county, priority should be given to
projects involving dustless surface construction.
Over two-thirds of the presently needed improve-
ments on the State-aid system are for work of

this character.

Currently, neither sufficiency ratings nor any
other prlouty tool is being used uniformly by the
counties in the development of annual construe-
tion programs. Experience elsewhere has indi-
cated that sufficiency rating techniques can be
adapted to the determination of project priorities
within a county. The results would be as valuable
to local officials as they are to the State,

Conclusions

The alternative programs set up in this chapter
afford the Highway Study Commission and the
State and local law making agencies opportunity
to readjust their fiscal pohcres to the needs of high-
ways and streets logically under their jurisdictions.
Doing this will assure steady progress in the im-
provement of the several systems in accordance
with their importance and in keeping with the
financial ability of the State, cities, counties and
townships. The integrated program for the entire
network of highways and streets will work to the
mutual advantage not only of the several govern-
ments but of all citizens of the State.

The vast amount of data assembled and analyz-
ed in this study is available for the use of the
highway agencies. This data should be utilized in
establishing priority programs for each class of
highway so that critical deficiencies can be
eliminated in proper turn and the greatest bene-
fits from the highway dollar achieved.
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Management of the highway and street sys-
tems is controlled by the basic policies fixed by
the lawmaking bodies of State, local and Federal
governments. Even the best administrative agency
can be severely handicapped by inadequate or in-
consistent legislative provisions. Conversely, good
laws cannot overcome all deficiencies when there
is understaffed or poorly organized administra-
tion. The public’s greatest values from highway
investment come when legislative provisions are
sound, and when intent is clear and broad manage-
ment responsibilities are well defined.

Minnesota legislative bodies early recognized
that the highway management function requires
engineering direction. The result has been a
generally high level of engineering and administra-
tive leadership in State, county and city high-
way management,

However, analysis of all phases of the problem
of meeting needs adequately and efficiently shows
serious consideration should be given to revision
of some policies and practices. Some of the de-
sirable basic policy revisions have been discussed
under the subjects of Classification and Programs.
This chapter discusses further needs affecting
management.

Legislative—Administrative
Relations

This study has been concerned with major ele-
ments of the highway problem. Laws have been
reviewed sufficiently to determine that it would
be highly profitable to examine each item of the
statutes to determine its adequacy or necessity
and to ultimately undertake a complete recodi-
fication of all laws affecting highway develop-
ment based on such a study.

A few examples illustrate how laws can be-
come outmoded or conflicting.

One section of the law (Subd. 4, Section 161.02)
fixes salaries of bookkeepers, stenographers and
draftsmen at rates which are inconsistent with
current provisions and authority of the Civil
Service Act. A salary is also fixed for an Assistant
Commissioner of Highways,

An example of an outmoded section is found in

Section 160.63 which prohibits blowing of a trac-
tion engine whistle within 500 feet of a team pass-

ing on the highway.

Another section (Section 160.03) sets a mini-
mum width of bridges on trunk highways and
State-aid roads, While such a limitation may be
desirable, in practice all design features should
be determined on the basis of their necessity to
serve traffic efficiently and safely. Decisions on
all design features more properly belong in the
standards and regulations imposed by administra-
tive authority rather than by law.

Those and many other questionable provisions
point to the need for a review of all provisions by
a properly authorized agency in cooperation with
responsible public officials leading to recommen-
dations to the legislature for necessary and de-
sirable changes in highway laws.

The most effective working relationship is one
wherein the legislature defines its policy with re-
spect to system responsibilities, establishes firm
fiscal policy, coordinates both with provisions of the
Constitution, gives broad latitude and authority to
the administrative bodies and requires an accurate
reporting and accounting of progress made in
achievement of the goals established by legisla-
tion.

State Highway Management

For nearly four decades, management of the
State Trunk System has been under the direction
of the Commissioner of Highways. Under assign-
ment of responsibility and broad policy set by
legislative enactments, he has been responsible
for the formation of detailed policies affecting the
organization of the highway department and the
functions performed. His authorities extend be-
yond the Trunk System to certain controls over
present State-aid systems. Also, he has authority
over urban portions of the Trunk System, so that
to a major degree urban highway development
is effected by programs carried out under his
direction.

This single executive type of management, used
in 14 states, is recognized as being effective when
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competent men are selected. This method affords
opportunity for expeditious action unhampered
by sometimes unwieldly or slow moving com-
1118510118,

On the premise that Minnesota will continue
its traditional policy of having capable executives
in office without pressure to unlmlance programs
and policies, it is recommended that the present
management form be retained.

All functions shown separately are bemg per-
tormed by the highway department It is the
intent here to dlscnss onl\ revisions in engmeer-
ing organization or functions which need greater
emphasis. It is always possible to organize in a
variety of ways and still achieve effective results.
Therefore, spemﬁc internal organizational plans
are secondary in importance to certain basic
management requirements,

A first essential is to have a soundly conceived
plan of organization, with well-defined responsi-
bilities, to have proper balance and coordination
in all functions. In an organization as large as a
highway department, this 1eqnims detailed study
and analysis and periodic revision to meet chang
ing conditions.

Another essential is procurement and assign-
ment of sufficient trained personnel to carry out
the assigned functions.

Personnel Problem

The highway program in Minnesota is at its
highest level in history and if present and future
needs are to be met it will get larger. Even to meet
today’s requirements efficiently, there is a shortage
of trained personnel. Of immediate concern is the
serious shortage of engineers in the younger age
groups. Many engineers of senior grade will soon
reach retirement age.

Steps should be taken promptly to redefine

all engineering position duties and responsibilities,

delegating as much responsibility as possible to

the lower grades. This has the decided advantage
of relieving men in the highest positions of detail
which takes valuable time away from determina-
tion of broad policies and major decisions.

Another step needed is increasing the number

of positions which are secondary to principal

division or department heads. The men should be

given incentives and responsibilities which per-
mit them to competently take over top positions
as normal retirements occur. A successful organi-
zation must be more than one man deep.

Functions
Minnesota Department of Highways

General Administration
Accounting Procedures and Controls
Purchasing
Administrative Services—
Office Management
Communications
Building Services, etc.

Construction
Advance Planning and Programming
Location and Design
Right of Way Acquisition
Control of Materials
Construction Engineering and Inspection

Operations
Control and Guidance of Traffic

Maintenance
Preservation of All Facilities

Civil Service regulations should be reviewed in
light of the great urgency of immediately increas-
ing the availability of qualified personnel and in
permitting personnel advances in a manner best
serving department requirements. Today when

there are so many engineers being attracted o
private industry, the only hope to meet the large
public 1equuements is to adjust Civil Service
provisions in a manner which will meet competi-
tion.

The table on this page of registered engineers
by age groups shows the necessity for a well
developed plan of personnel recruitment and ad-

Civil Service Classification By Age
Department of Highways

c. £, C, E. C. E C.E. C.-E, C. E
Age " 1 v v vi vii
28-35 6 - — — — —
35-39 74 — = — == ==
40-45 26 8 — — — =—
46-50 42 5 3 — — —
51-55 25 13 6 5 1 —
56-60 28 9 4 3 — —
61-65 10 1 7 T 1 —
66-70 5 — 4 2 4 T
71-75 2 — — — — ==
Total 151 36 27 17 6
Graduates 37 18 12 9 4 1



vancement. Note that out of 238 engineers of
Civil Engineer II grade or higher, there are only
13 under 40 years old. Also note that 15 of the
24 men in the three top grades (Civil Engineer V
to Civil Engineer VII) are over 60 years old. The
average age of engineers Civil Engineer II grade
or higher is about 53. Retirement age is 70 years.

In 1948 when the annual construction program
totaled $19 million the number of engineers of
Civil Engineer II grade or higher was 182. In 1954
with a construction program of $44 million, more
than twice as great, the number of engineers had
increased to 238, or only 30 per cent, mdlcatmg
that personnel had not been asslgned in propor-
tion to the program size. No change at all took
place in the number of engineers in Civil Engineer
V to Civil Engineer VII grades.

Engineers can be attracted when they under-
stand a construction program of stable quality
is to be carried out, when salaries and fringe
benefits are comparable to those of private in-

dustry, and when they realize that sound promo-
tional policies will be effected.

Every effort should be made to work coopera-
tively with the universities and colleges in develop-
ing interest and competence in highway engineer-
ing training and research.

Work with educational institutions should in-
clude a continuing program of research which will
create interest of undergraduate and graduate
students, and will encourage instructors to carry
forward research in the whole field of highway
administration and construction. It would be de-
sirable to authorize the department to permit
qualified employees to attend specialized schools,
granting leaves of absence and special aids to en-
courage advanced engineering.

Advance Planning

An important operation that should be em-
phasized in Minnesota is advance program plan-
ning. A firm fiscal policy should be adopted which

will permit revenue forecasting to guide future
work,

The study of needs in this report, plus firm de-
cisions by the legislature on major elements, will
provide a solid base for development by the high-
way department of a program planned in detail
for several years in advance for which there are
decided advantages. Advance planning permits
full coordination of all functions, and saves time,
money and confusion. Location, design, and right

of way procurement can be scheduled and con-
cluded well in advance of the construction pro-
gram. Engineering personnel requirements can be
predetermined and most efficiently assigned. Final-
ly, the process serves as a continual means of evalu-
ating progress in relation to needs. Programs
can be readily enlarged to meet any expansion of
highway income.

Initial steps are already being taken to estab-
lish long range planning. It can be most effectively
carried out by making maximum use of the basic
traffic, mventmy and economic data available in
the Trafﬁc and Planning Division. The develop-
ment of the plan also must make full use of the
detailed engineering knowledge of District Engi-
neers and affected headquarters divisions. The
staft responsibility has been assigned to a special
unit in Traffic and Planning. Final adoption of a
five-year plan by the Commissioner should follow
a review and concurrence by principal staff heads,
as well as by the Chief Engineer The plan should
fully utilize all facts which give logical priority
to the sequence of projects. The pldn should be
developed for five years and revised annually to
keep a program for that period constantly ahead.

Having adopted such a plan, responsibilities
for carrying out the many phases can be clearly
defined both in the headqguarters and in the dis-
tricts. The organization plan should be such as to
relieve the Chief Engineer and department heads
of a great amount of detail so they may devote at-
tention to study and direction of major elements
of responsibility.

Location and Design

As the program is carried out and personnel is
available, the design functions should be properly
allocated between districts and headquarters. De-
sign standards and policies should be firmly de-
cided by headquarters when projects are author-
ized in accordance with the advance planning
schedule to eliminate unnecessary changes as field
and office work progresses. A pxehmnuu\ location
report should be developed and reviewed by head-
quarters prior to final location and plan dev elop-
ment.

Maintenance and Equipment

The maintenance function is the largest direct
operation of the department in terms of personnel,
equipment and materials. The level of mainte-
nance in Minnesota is comparatively high; how-
ever, refinement of organization and continued
study of efficient methods must be made.

At present the State is divided into 16 mainte-
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nance districts—two in each of the eight construc-
tion districts. According to the organization chart,
district engineers have supervisory powers over
maintenance, It has been observed that in practice
headquarters works directly with the maintenance
districts. This practice can breed confusion.

Under management plans generally subscribed
to in all large organizations, it has been found that
strict lines of authority and responsibility are most
effective. Consideration should be given to chan-
nelizing maintenance policies, controls and opera-
tion directly through the district engineers. With-
in the districts, the authority may then be dele-

As the urban problem is more boldly attacked,
situations will arise where it is desirable to move
buildings to new locations to make room for major
facilities. That this may be done most economical-
ly and with the least dissatisfaction, the depart-
ment should be given authority to acquire prop-
erty for exchange purposes.

An advantageous device to save large sums of
money, used to a limited extent in Minnesota, is
advance acquisition of right of way on future loca-
tions before expensive developments take place
on planned routes. A special revolving fund
should be established to accelerate advance right

gated to the two maintenance engineers bl the

of way acquisition. The fund would be reimbursed

district engineer to whom they report.

As an alternative the position of assistant dis-
trict engineer in charge of maintenance could be
created with corresponding changes made in the
title and responsibilities of present maintenance
engineers.

Observations and comparisons indicate that
Minnesota utilizes mechanization in maintenance
to a relatively large extent. This is commendable
because in so doing costs are lowered, Equipment
selection and operation must be carefully studied
to achieve maximum economy.

On the basis of comparative records, it would
appear that some reduction in the amount of main-
tenance of gravel surfaces might be warranted
when related to the volume of traffic served. Com-
parative cost studies also show that more exten-
sive expenditures for traffic services of signing
and striping would be warranted. This is shown
in the traffic engineering analysis.

One need is for cost records which show out-
lays by surface type and width for the various
classes of highways.

Right of Way Acquisition

Present practice in right of way acquisition in
Minnesota results in obtaining nearly all needed
right of way by processes of condemnation and
utilizing the authority granted for the right of
immediate possession. This results from the lack
of an advance schedule which will permit prior
acquisition by normal processes of negotiation.

Most studies of relative costs in other states
show that settlement of right of way damages in
court costs more in total outlay than by orderly
processes of negotiation. The negotiation method
usually is more satisfactory to property owners,

from normal funds at the time of construction. It
could only be used when the department is able
to get its detailed plans developed well in ad-
vance of construction. The practice is saving large
sums in California.

The department is now able to acquire control
of access under certain conditions by reason of
court decisions based on existing laws. Serious
consideration should be given to broadening the
law to obtain full benefits of the authority.

Additional benefits resulting would include:
more extensive use of the authority on major
highways for both new construction and recon-
struction; authority to apply control, protection
and regulation of facilities beyond that obtained
by mere acquisition of property; extension of the
principle to local governments; and authorization
for closing existing facilities when necessary.

Housing

Housing should be in keeping with the func-
tions and organization required for economy and
efficiency of operations. The department is now
seriously hancﬁcapped through its location in
several buildings. Every step should be taken to
expedite early completion of the proposed central
headquarters. A few of the district offices are
housed in inadequate quarters.

Public Information

A highway administrative function of growing
importance is the dissemination of facts to the
public. Because of the technical nature and com-
plexity of activities of the Department of High-
ways, the task is more difficult than in some other
State agencies.

Yet the magnitude of the department’s work,
and its major social and economic impact on the
welfare of the State, make it essential Minnesota



people receive as much information as possible
about it. Public understanding of basic issues un-
derlying highway affairs is necessary to good ad-
ministration and vital to sound and progressive
legislative decisions, both state and local.

A good program logically is divided into two
parts. The first is internal; to a major degree, the
department’s policies and program are interpreted
to the public by the department’s own employees,
professional and non-professional alike.

The internal phase deserves more attention than
is ordinarily given it by highway administrators.
In their own personal contacts, all employees are
in a real sense emissaries of the department, con-
veying to the citizens of the State in a first-hand
manner the attitudes, aims and philosophy of the
department. If well-informed, they become pri-
mary sources of information. Public confidence in
the highway department, on which so much of its
success depends, is reduced or increased by what
is done and said by each individual employee.

The second part of the public information pro-
gram is external; distribution of facts to the public
through all available channels of communications.
A minimum program should take into considera-
tion not only periodic printed reports, but also
television, radio, the press, motion pictures and
slide films, exhibits, and an organized schedule
of departmental speakers.

For many years the Minnesota Department of
Highways has recognized necessity for this
activity. The work now is performed by a director
of public information and two assistants who are
writers. Relations with the press, preparation of
public statements by key departmental officials
and a limited amount of activity in the radio and

television field claim the full time of this staff.
Routine information requests and complaints
leave little opportunity to carry on a planned pro-
gram of informing the public on basic road issues.

Competent personnel should be added to the
staff to work with television and radio, and to pro-
duce occasional motion pictures, slide films, and
exihibits, and reasonable budgets should be pro-
vided for such activities. This would enable the

department to meet better its obligations in this
neglected area of highway administration.

Size and Weight Control

As shown in Chapter 12, it is essential to estab-
lish as a base for design, standards for the size
and weight of vehicles. The adopted standards
should closely relate and produce maximum utili-
zation of highway design and vehicle use. The
control of vehicles in relation to their size and
weight should be strictly enforced.

It is recommended that Minnesota laws govern-
ing sizes and weights of vehicles be amended to
bring limitations on gross loads, tandem axle loads
and lengths of tractor-semi-trailer and truck com-
binations into conformity with the nationally
recognized standards of the American Association
of State Highway Officials. Research studies under

way may point up in the future the desirability of
some changes in loading limitations and commer-
cial vehicle lengths. Minnesota size and weight
laws should be amended as necessary in the fu-
ture to reflect revisions in the size and weight
policy adopted by the American Association of
State Highway Officials.
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Present provisions for reduction in vehicle loads
during spring months when subgrades are in a
saturated condition from frost thawing should be
continuned for protection of the highway invest-

ment.

Intergovernmental
Cooperation

The commonly accepted highway policy
throughout the nation is that each governmental
agency must accept a proper degree of responsi-
bility for development of highway transportation
in Leepmg with the predominant interest of the
agencies involved. The Federal Government tra-
ditionally has evidenced interest by means of
Federal aid to be used on systems conceived to
be in the national interest. The states have assumed
the primary role not only in actual direct utiliza-
tion of Federal aid to suppmt state systems but
secondary and urban systems as well. The states
are assisting counties in support of their systems
and in varying amount are supporting urban high-
way development Counties are assisting town-
shlps in varying degrees.

Excellent working relationships are well es-
tablished in Minnesota between the State and the
county highway agencies. This came about with
adoption of the State-aid law in 1906. Further
benefits were produced when the Department of
Highways established its County Division in 1945
to expedite planning and construction of projects
of mutual concern. However, there is need for
extending application of the principle of the
State serving as the primary coordinating agency.

To improve the coordinated effort, basic con-
trols now required on the State-aid System should
be extended to all county roads receiving State
financial assistance. Also, the same principles
should be made applicable to the urban arterial
systems.

Major elements of such a plan which should be
made applicable to counties and municipalities
are;

1. Counties and cities should be required to

designate systems as described in the Classi-
fication chapter. These selected systems

should have final approval of the Commis-
sioner of Highways.

2. There should be developed standard guides
by counties and cities in cooperation with
the Commissioner which will govern future

capital improvements of county and city
systems.

3. Annual capital improvement programs
should be developed by counties and cities
where State aid is to be utilized. These pro-
grams should have approval of the Com-
missioner prior to final adoption.

4. Counties and cities should submit annual re-
ports of all expenditures showing the pur-
pose and location of such expenditures on a
uniform basis. These reports should be
analyzed and published by the Commissioner
on a biennial basis for legislative and pub-
lic use.

5. Urban extensions invariably are the most
important links in trunk s;fstems. Because
they are the most costly and time consuming
sections to construct and require coopera-
tive relationships and plans, a major division
of the highway department should be creat-
ed to stimulate needed programs in urban
areas. This division would have as its pri-
mary task the development of projects fitted

into an integrated master plan for each of
the areas.

6. In the Needs chapter it was pointed out that
in the Minneapolis-St. Paul area an express-
way plan must be fully developed on a co-
operative basis so that investments by both
State and local governments can be best
used to get adequate facilities. The State
should take leadership in bringing together
units concerned to complete the plan, It is
recommended that legal status be givenm
metropo]itan expressway authority empower-
ed to act for the several governmental units.
The department’s urban division should rep-
resent the Commissioner of Highways

bringing a plan into final form and adoption.

County and Township
Management

In management of county roads Minnesota is
among the leading states. This is attributable to
recognizing early that management is essentially
an engineering ‘function. Since 1921 Minnesota
law has required counties to have engineers.
Policy formation and over-all controls are exer-
cised by county commissioners.



As a result of sound management the counties
are developing road systems of good standards,
have established capable maintenance organiza-
tions, and have used new procedures and tech-
niques in design and construction.

The 1,846 townships have some degree of re-
sponsibility over 56,000 miles of road. The average
mileage in their jurisdiction is 33. Management of
township roads is done in two ways. In 68 of the
87 counties, all of the townships function to some
degree in road matters. In the other 19 counties,
county highway departments have taken over local
road management in unorganized townships.

The trend is for townships to rely more and
more on counties to perform maintenance. In
1952, 48 counties maintained 14,500 miles of town-
ship roads. In that year, 58 counties removed snow
on 25,000 miles. Only 16 per cent of the townships
own motorized eqmpment, and so, many town-
ships must arrange with counties and private
owners for equipment.

Townships should take utmost advantage of
county management facilities. This would improve

their local road functions and at the same time Ere-
serve local initiative and support. The townships
can utilize county management by:

1. Accelerating the present growing practice of
cooperative agreements with counties to
provide maintenance operations.

o

Expand the cooperative efforts to include
construction activities,

Were townships to contract with the counties for
all construction and maintenance, benefits would
be:

1. Construction and maintenance to desirable
standards would be performed cheaper.

2. Work throughout the county would be more
uniform and in keeping with traffic needs.

3. Such operation would help support needed
equipment for expanded services of the
counties.

4. Lower prices for increased volume of ma-
terials and equipment.

5. Planned yearly programs.
Municipal Management

Metropolitan area bottlenecks constitute the
most critical of all deficiencies in the highway
plant. Solution involves costly readjustments of a
bold nature, yet potential returns from such in-
vestments are extremely high. Urban highway
engineering problems are a major engineering

challenge.

Every major city should reassess management
requirements in terms of plans, personnel and
finances. The State should help and supply initia-
tive, particularly because of its responsibility for
urban extensions. Each city, however, must step
up to its own responsibilities in development of
comprehensive plans and organization to carry out
its program.

Here is an excellent example of access control along a heavily traveled
divided highway, Trunk Highway 7. Minnesota law governing access con-
trol, however, should be broadened to provide further he:rr*flfs to property

owners and motor vehicle users.
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It is generally recognized that street manage-
ment has been hand1capped by diffusion of func-
tions. Several cities in other states have recognized
the necessltv of reapphusmg city transpo1t1t10n
manwement and have consolidated all engineer-
ing funetlons relating to highways under one de-
partment or section. Cities in Minnesota should

take similar action.

Basic functions described for a state highway
department also are required in city mana&ement
In addition, city management must consider in-
tegration Of the highway plant with mass transit
operation, parking and practical plans for compre-
hensive urban development and redevelopment.
Depending upon the degree of Federal, State and
the individual city support, each engineering de-
partment must organize and staff itself to plan the
program and execute it. To follow recommenda-
tions of this study, each major city should ma-
terially expand its management staff. When per-
sonnel needs cannot be met locally, it may be
necessary to employ competent consulting service
for special problems.

Smaller Cities

Management of streets in smaller cities is some-
what similar to the problem of management of
townships. Needs of the mileage of streets and
the amount of funds necessary to be expended are
relatively small and preclude requirement for
continuous engineering service, Yet, when capital
improvements are required and in the conduct of

maintenance programs, engineering direction will

result in much more return from the funds avail-
able. To provide this service, it is recommended
that smaller cities be authorized to obtain the
services of county engineers on a reimbursable
basis. Further, it is urged that the State extend its
advisory services to give aid to cities through the
recommended urban division.

Conclusion

This study of management aims to assist
the legislature and the public officials of the State,
counties and cities to better meet the many re-
sponsibilities and problems posed by highway
transportation.

The provision of highway service today is big
business, involving totals running hlg,h into the
millions of dollars. Good management is essential
to economical spending, but to have good manage-
ment there must be good laws and capable per-
sonnel.

Because of their mutual interests, there must be
close cooperation between the State and local
bodies — for after all, the goal is good transporta-
tion for all the people of the State.

To achieve the highest level of performance, to
make the road dollar produce the greatest value,
will require some changes in Minnesota law. The
foundation for major elements of such revision
are contained in the several recommendations of
this report. Others will arise following adoption of
an equitable and stable fiscal policy.
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Chapter

Since a goal of the engineering appraisal is to
find means for increasing efficiency and economy

in highway transportation, it is necessarily con-
cerned with the problem of accidents.

Accidents mean losses in human life, limb and
property, which are a large part of the total
transportation cost.

The State highway department is concerned
with the physical development of the street and
highway systems. Also, the Department has
specific responsibilities for safety. Many responsi-
bilities are not set forth by statute; therefore, they
require administrative action.

A principal element is safety of design as it
involves roadway curvatures, grades, widths and
surfaces and the use of signs, signals and markings.

Other safety activities, usually carried on by
other State departments, including keeping of
accurate accident records and their analysis, traf-
fic law enforcement, driver licensing, driver con-
trol and improvement programs, vehicle inspec-
tion, high school driver training, an adequate sys-
tem of traffic court administration, public educa-
tion and safety organization.

In Minnesota many of these activities are
lodged in the Department of Highways and have
recently been put under the newly created High-
way Safety Division. All of them, whether
in the highway department or other State depart-
ments, are discussed in this chapter. Recommen-
dations in this chapter are based on the facts re-
ported in the Annual Inventory of Traffic Safety
Activities (discussed later in this section), addi-
tional data made available by State Officials, and
the advice of a citizens” advisory group designated
by the Minnesota Safety Council.

The Minnesota Accident Picture

Economic losses for 1953 from traffic accidents
exceeded $70 million according to National Safety
Council estimates.

In the eight years since World War II, the loss
exceeded $438 million, a greater amount than
construction expenditures on the State Trunk
System in the same period.

Sifely

TRAFFIC ACCIDENT APPRAISAL

In 1953, 637 persons were killed in Minnesota
traffic accidents. Twenty thousand others were
injured.

This is a marked increase over 1952 both in
number and fatality rate per 100 million vehicle
miles. One hundred more persons lost their lives
and the fatality rate rose from 5.2 to 5.9 in 1953.

While the Minnesota rate is below the national
average of 7.0, one state has reduced its rate to

a TRAFFIC FATALITIES
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2.8 and several others are below 5.0. The average
rate of the nine states in the group with Minne-

sota was 6.4 and the lowest state rate in the group
was 5.7.

Action Program

Safety activities in Minnesota are based on the
Action Program of the President’s Highway Safety
Conference. The Program was formulated in 1946
at a national conference on highway safety called
by the President of the United States and attend-
ed by representatives of state and local govern-
ments, highway and safety bureaus, safety organi-
zations and individuals thmughout the country.
The Program makes specific recommendations
and suggests means for carrying them out in all
fields relating to safety and more efficient high-
way transportation.

The Program, based on proven methods, was
reaffirmed by a similar Conference in 1949 when
the group found that the cities and states which
applied most of the elements of the Program since
1946 had the lowest accident rates. The 1954 Con-
ference re-endorsed the Action Program and
agreed upon further means for developing public
action in support of the Program.
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Much of the Action Program has been put into
effect in Minnesota. More work remains to be
done.

Annual Inventory of Traffic
Safety Activities

Needed activities based on several factors are
appraised in the following sections. The original
data was provided by State and community
officials in the Annual Inventory of Traffic Safety
Activities. The Inventory is an objective means
of measurement and evaluation of traffic safety
activities. The detailed report is made annually by
Minnesota public officials. An analysis of the re-
ported activities is made by the National Safety
Council.

The report covers the following activities;

Uniform Laws
Accident Records
Education
Enforcement
Traffic Engineering

Driver Licensing

Periodic Motor Vehicle
Inspection

Public Information

Safety Organization

Each activity is evaluated in accordance with
recognized criteria and the performance of states
and municipalities which have well developed,
effective programs.

Inventory report forms and evaluation schedules
are prepared by committees of technicians select-
ed by the organizations having a particular in-
terest in the several fields. They include the
National Education Association, the International
Association of Chiefs of Police, the American
Association of Motor Vehicle Administrators, the
American Association of State Highway Officials
and the American Bar Association.

Minnesota Inventory analysis was further
screened by a citizens” advisory group. The group,

Huge economic losses, deaths,
injuries, inconvenience and
frequently delay in movement
of valuable cargo are the
prices paid for accidents.

invited by the Minnesota Safety Council to advise
the Automotive Safety Foundation, included key
business and industry leaders, and leaders in civic,
fraternal, religious, women’s, agricultural, media
and other groups. Two meetings were held—one
prior to completion of the Inventory report and
another to discuss the analysis. Each session
proved most valuable to the staff.

Known deficiencies in Minnesota’s traffic acci-
dent prevention program should be corrected as
quickly as possible. The State program should be
reviewed annually in the light of the analysis of
the Annual Inventory of Traffic Safety Activities
to insure continuing improvement.

Uniform Laws

Good laws in harmony with national models
provide a main basis for safer and more efficient
transportation.

While it is recognized that continuing studies
are undertaken to keep the laws up-to-date, there
are differences between present Minnesota laws
and the Uniform Vehicle Code.

For example, chauffeurs’ licenses are issued by
the Secretary of State’s office. Operators’ licenses
are issued by the Department of Highways. The
Action Program recommends, as stated in the
Code, that all licensing functions be conducted
within one centralized state agency.

Applicants for chauffeurs’ licenses are not given
a driving examination, nor an eye test. A chauf-
feur’s license does not permit operating a private
passenger car.

The Uniform Code provides for the use of a
quadruplicate traffic ticket and specifies the means
of accounting for the copies to eliminate the tic-
ket “fix". The American Bar Association has



developed a Uniform Traffic Ticket to meet these
needs. Use of the ticket will do much to improve
enforcement,

Current law does not provide legal authority
for the administration of chemical tests for in-
toxication. Eighteen states have this legislation
and six others are seeking it. Provision for
chemical tests in Minnesota would materially as-
sist law enforcement agencies.

Recommendations

Bring Minnesota laws up to the standards of
the Uniform Vehicle Code.

Consolidate driver license administration in one
department.

Require chauffeurs to take an eye examination
and a driving test.

Adopt, for state-wide use, the Uniform Traffic
Ticket.

Provide authority for chemical tests for in-
toxication.

Accident Records

Accident reporting should be stepped up at
least 50 per cent in rural areas. While urban re-
Forting is comparatively better, further effort must
be expanded to get more complete reporting.

Accident records provide the basis for develop-
ing a sound traffic safety program. Without them,
officials approach many problems blindfolded;
the better the accident records, the more effective
become engineering, enforcement and education
programs.

Rural reporting ratios in 1953 were 12 non-fatal
injury and 19 property damage accidents for each
fatal accident reported. States with better acci-
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dent reporting have a minimum on 20 non-fatal in-
jury and 35 property damage accidents for each
fatal accident.

Urban reporting ratios were 43 non-fatal injury
and 159 property damage accidents per fatal acci-
dent reported. (The State urban average is in-
creased materially by the Twin City reports which
are in excess of 300 property damage accidents
for each fatality.) This compares to a minimum
standard measure of 55 non-fatal and 200 proper-
ty damage accidents for each fatal accident.

In 1953, 53,005 accident reports were received
by the Highway Department and processed at a
cost of $108,000 in relation to the estimated
economic loss of $70 million. The cost of pro-
cessing reports in order to have necessary informa-
tion to guide the accident prevention program
represented less than a fraction of a cent per
accident in relation to the total monetary loss.

In both non-fatal and property damage acci-

dents the ratio of reporting was lower than in
1952.

Insufficient personnel and authority for the
Highway Patrol are major factors in the low ratio
of rural reporting. Should the current patrol force
be increased 65 per cent (recommended in the
Enforcement section) it is reasonable to expect
that with concerted effort, a marked increase in
the reporting and investigation of rural accidents
will result.

Should increased enforcement and other acci-
dent records activities result in a 50 per cent in-
crease in rural accident reports, it will be neces-
sary to analyze and process an additional 5,500
rural reports.

Recommendations

Increase rural accident reporting through in-
creased investigations by the Highway Patrol and
through public education and information.

Adopt a plan for processing an additional 5,500
accidents annually (10 per cent increase at an ap-
proximate cost of $11,000).

Develop an accident spot map to obtain a more
clear picture of where accidents are happening

by types.

Safety Education

Some 70 per cent of the students enrolled in
secondary schools in Minnesota are receiving
classroom instruction in traffic safety. Only 25 per
cent are enrolled in practice driving and class-
room instruction,
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Education in schools—both classroom and be-
hind the wheel training—has proved a most effec-
tive measure in traffic safety programs.

High school students receiving a safety educa-
tion course and practice driving are reported to
have 50 per cent fewer accidents than those who
have not had the advantage of training under the
direction of qualified instructors. Investment in
driver training for all students as they become of
driving age pays immediate and long range divi-
dends in highway safety.

This year, 44,275 high school students will reach
the age of 15, the legal driving age. Minnesota
officials estimate the cost of training a high school
student to drive is $30. The annual cost for all
eligibles would be approximately $1.8 million an-
nually, an increase of about $1 million over the
present program.

Recommendations

Give every high school student classroom in-
struction and behind the wheel driver training by
a qualified instructor prior to reaching driver age.

Provide a full-time staff member in the Depart-
ment of Education to supervise the local traffic
safety education program.

Traffic Law Enforcement

Manpower shortage is the real roadblock to
obviously needed improvement in rural traffic law
enforcement and accident investigation.

Enforcement needs should be given prompt
attention. Good selective enforcement is the most
immediate means of reducing accidents by plac-
ing police manpower where and when they can do
the most good.

Highway Patrol jurisdiction is confined to trunk
highways. The Patrol is further handicapped by
limited power of arrest. Unless a violation or acci-
dent is witnessed by the State Patrolman, under
existing practices, it is necessary to consult the

Good driver examination and driver improvement
and control programs are the best means of devel-
oping better driver behavior.

county attorney who may or may not issue an
arrest warrant. Warrants are then served by the
County Sheriff. As a result, enforcement activities
are considerably below standards of the Interna-
tional Association of Chiefs of Police and the per-
formance of leading states, with the exception of
the apprehension of hit-run drivers and activity
on vehicle equipment defects.

Traffic arrests and warnings for hazardous traf-
fic violations must be at least doubled to reach
performance levels of top ranking states. Enforce-
ment volume declined from 12,884 hazardous
traffic violations arrests in 1952 to 12,227 in 1953.

Convictions per “drinking accident driver” were
only one-eighth of that of ranking states. Chemical
tests were used in 31 per cent of driver arrests in-
volving intoxication.

Pedestrian enforcement activities in 1953 de-
creased 88 per cent under 1952 and rural pedes-
trian deaths in Minnesota increased 30 per cent.

Traffic training for recruits and in-service per-
sonnel was below minimum standards of the In-
ternational Association of Chiefs of Police.

Some below standard activities are being reme-
died with present forces but major improvement
requires additional personnel.

Operating cost of the Patrol in 1953 was $1,386,-
615, an average of $6,450 per man for the 215 uni-
formed force. These costs, paid out of Department
of Highway funds, were partially defrayed ($766,-
816) by fines assessed and receipts from motor
vehicle license violations. Fines suspended
amounted to $23,188 and an additional $3,366
from arrests made by the Patrol reverted to
counties and cities.

Recommendations

Add at least 140 more men, including increased
supervisory personnel to the Highway Patrol. The

approximate increased annual cost would be
about $900,000.

Base traffic enforcement activities on selective
enforcement.

Give Patrol broader arrest authority, particular-
ly in relation to accident investigations.




Use chemical tests in all arrest cases involving
intoxication.

Traffic Engineering

Traffic engineering, a part of the Annual In-
ventory of Traffic Safety Activities on which much
of this chapter is based, is discussed in Chapter 3.

Driver Licensing

A well administered driver licensing program,
along with good enforcement, is one of the most
effective means of realizing safe and efficient high-
way transportation,

Anything short of meeting the minimum re-
quirements for sound driver licensing administra-
tion destroys the public’s confidence in the basic
driver license principle:

“To operate a motor vehicle is a conditional
privilege, to be earned through qualifying
examination, and in turn, retained through
satisfactory driving performance.”

The Minnesota driver licensing program ranks
high in most respects. The driver improvement
and control program has increased in the past
year,

The number of special examinations, hearings
and interviews for drivers with bad performance
records, however, still does not meet minimum
standards. One Chief Hearing Officer and four
assistants should be added to the staff to over-

come this deficiency. This would cost a minimum
of $50,000 annually.

At present passenger car driving licenses are
issued for four years at $1.00—25 cents per year.
Of the 1.5 million licenses some 80 per cent are
issued through district clerks of court. They re-
ceive 20 and the State 80 cents of the $1.00 fee.

Driver license administration costs (private car
drivers only) half a million dollars a year. Deficits
averaging $200,000 a year, are made up out of
Department of Highways funds.

Recommendations

Consolidate driver license administration, as
recommended in the section on Uniform Laws.

Give. chauffeurs driving examinations.

Make provision for placing drivers with bad
performance records on a “probationary basis” fol-
lowing hearings and interviews in the driver im-
provement program when records do not war-
rant suspension or revocation.

Patrolmen should be on duty in areas where the
most accidents and violations occur and during
the hours of greatest frequency. Two-way radios
aid in making maximum use of manpower.

Since driver licensing fees are a service charge,
no part of driver license costs should be financed
from Department of Highway funds.

Periodic Motor Vehicle
Inspection

States requiring periodic inspection of vehicles
have increased to 13 with the recent adoption of a
semi-annual inspection law in New York State.
Delaware and New Jersey utilize state-owned and
operated inspection stations. The remaining states
designate privately operated garages and stations
for inspection. The average over-all rejection rate
is 30 per cent. Inspection fees range from 50 cents
per inspection in eight states to a maximum of
$1.50 in one state.

Periodic vehicle inspection is accepted today as
an integral part of an overall safety program. The
Uniform Vehicle Code provides for periodic in-
spection and the Action Program recommends
that it be carried on where an over-all accident
prevention program is provided.

Recommendations

Adopt periodic motor vehicle inspection as a.

means of augmenting the state-wide safety pro-
gram, as soon as other deficiencies are corrected.

Public Information

All media are giving extensive support to traf-
fic safety. Unfortunately, they do not receive the
amount of factual material that could be provided
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by officials, an effective Governor’s Coordinating
Committee, and the Minnesota Safety Council.

To keep the public aware of the traffic safety
problem, news bulletins, radio shorts, magazine
articles and other means should be used regularly.
New promotional ideas, to fit the State’s needs,
should be developed to stimulate public interest.

Recommendations

Efforts of the Governor’s Coordinating Com-
mittee, the newly created Highway Safety Divi-
sion and the Traffic and Planning Division of the
Highway Department, and the Minnesota Safety
Council, collectively, can produce, as a matter of
routine, more mformatlon at no additional cost
to the State.

Safety Organization

An effective state-wide safety program exists
only when there is sound organization.

First, there must be an official program develop-
ed by public officials in accordance with State
needs based on the Action Program.

Second, there must be a well organized public
action group comprising the top leaders in busi-
ness and industry and in civic, farm, women’s
publishing, fraternal and religious groups.

The Action Program recommends that the
official State traffic safety program be developed
and coordinated by an official committee headed
by the Governor and comprised of the State
officials concemed with highway safety. The
official program would then be administered
through regular meetings (quarterly or more fre-
quently when necessary ) of the officials to discuss
their departmental interests, responsibilities and
problems and effect concerted action.

The Governor’s Official Coordinating Commit-
tee, through State departments concerned with
highway safety, should provide technical assist-
ance to communities, and cooperate closely with
the constituted public support organization.
Through these two organizations the over-all
traffic safety program can be carried forward more
effectively.

The Minnesota Safety Council, over a period of
many years, has been most effective in develop-
ing public action through the active support of
key business and civic leaders on a state-wide
basis.

However, public action groups in local com-
munities are below standard. The 51 municipali-

ties that should have action groups, according to
the city Inventory reports, on the average, do not
meet 60 per cent of minimum standards. Several
municipal reports show no public support organi-
zation exists,

Recommendations

A Governor’s Traffic Safety Coordinating Com-
mittee should be activated with the Governor as
ex-officio Chairman, and under existing State Or-
ganization the Commissioner of Hi&llw(lvs as
Chairman, and the Director of the Highway Safe-
ty Division as Secretary to:

1. Make an annual realistic survey of traffic
safety conditions and problems for the Annual In-
ventory; consider analysis of the Inventory; study
legal authority, current budgets, available man-
power, and facilities of official agencies conduct-
ing traffic safety activities, in comparison with
recommended standards.

2. Penodxcallv review progress made on

official highway safety programs to better plan
future work.

3. Establish and maintain close liaison be-
tween the Governor’s official coordinating com-
mittee and the Minnesota Safety Council.

Present community official and public action
programs must be increased, or created where
needed. The Governor’s Coordinating Committee
and the Minnesota Safety Council should extend
assistance to the cities in improving their traffic
safety programs.

Summary

As the State and local governments develop
public programs to increase safety and efficiency
for the people of Minnesota, they must give seri-
ous consideration to advancing traffic safety pro-
grams for drivers of publicly owned vehicles.
Government emplovees should set an example
for all others in safe driving.

In the driver license, accident records, educa-
tion and enforcement fields, the State is spending
approximately $2,270,000 annually, according to
information received.

The annual budget for a minimum program,
adequate for today’s needs in these fields is near-
ly $4,250,000. Reduction of the total annual acci-
dent loss of $70 million by only seven per cent
would be more than equal to the cost of the total
stepped-up program.
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Chapter

The network of highways now reaching to all
parts of Minnesota would have been confounding
to the early pioneers of the Minnesota area who
had to be content with stumpy and muddy trails
shoved through forest and swamp. People had to
make the best use they could of Red River carts
of wood and rawhide, stages, and river boats.

In the middle of the 19th century, the Terri-
torial Legislature and the Federal Congress gave
road construction a boost—Congress with funds
for military and Indian Agency roads, the Legisla-
ture with laws that enabled counties to construct
roads with taxes paid largely in labor, and by use
of voluntary labor and contributions.

The first railroad came in 1862, and so Minne-
sota entered into a half a century of dependence
on steam and rail for long distance travel. Roads
became a matter of strictly local concern. Haul-
ing grain could wait until roads were dry or the
ground frozen, or until snow permitted use of
sleds. Cattle were driven to market, often with
considerable loss of weight.

But in the 1890’s, interest again turned to high-
ways. The growth of dairy farming in Minnesota
created a demand for roads that would permit
frequent and regular trips to local creameries.
Farmers needed better access to markets and
sources of supply. Good roads interest was also
generated by the rural mail delivery plan and
the general use of bicycles. Moreover, merchants
were anxious to extend their trade areas.

The first state-wide good roads convention was
held in St. Paul in 1893 and, in the following year,
the State Fair had its first “good roads day” and
exhibit. In 1895 the Good Roads Association of
Minnesota was formed.

From early Statehood until the turn of the
century, responsibility for roads rested with local
governments and officials although various Legis-
latures prescribed the selection of State and
county roads and the methods by which their
improvement and repair could be financed.

HOW TODAY'S HIGHWAYS

DEVELOPED

Advent of the Automobile

Not every one had a high regard for the auto-
mobile when it came in with the new century.
In 1907 a bill was proposed to the Minnesota
Legislature which would allow town boards to
prohibit travel by car. But opposition faded as
more and more cars appeared—by 1917 Minne-
sota had 200,000 motor vehicles, twice as many
as were in the entire nation a decade earlier.

Attention was turmed to the problem of
getting better roads faster. The three-member
highway commission set up in 1906, to administer
State aid to the counties, was abandoned and the
office of Commissioner of Highways was created
in 1917. Two years later the Legislature approved
for constitutional amendment the first integrated
system of important rural roads and a plan for
road improvement.

The amendment was approved in 1920. By
1921 the Trunk Highway System was under main-
tenance by the Department of Highways. The

ORIGINAL STATE TRUNK SYSTEM
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This road was typical of the main traveled roads
in the central lake country of Minnesota before
establishment of the Trunk Highway System.

amendment authorized the issuance of bonds for
the improvements needed on the trunk highways
and for reimbursement to the counties for debts
incurred for past improvements. Revenues from
motor vehicle taxes were made available for the
retirement of bonds and for further construction
and maintenance of the Trunk Highway System.

In addition to the trunk highways, the same
plan created and assigned responsibilities for
State-aid and county roads and required the ap-
pointment of county highway engineers.

Demands for additional trunk highways arose
almost immediately after the initial 6,877 miles
were selected. However, because of restrictions
in the constitutional amendment it was not possi-
ble to materially increase the Trunk Highway
System until 1933. By this time 75 per cent of the
original system was considered to be satisfactorily
improved and the Legislature added an addition-
al 4,574 miles to the system. Subsequent Legisla-
tures have added a limited additional mileage.

Present Status of Road
Development

The townships, the counties and the State have
in turn been the major rural road building units.
The townships still lead in the number of miles
of road, the counties come second and the State
third, but State roads come first in rural traffic

volume, county roads second and township roads
third.

Mileage of Minnesota Roads and Streets Today

System Miles
Rural State Trunk Highways 10,390
State-aid Roads 15,489
County-aid Roads 26,158
Township 54,536
®Minor State and Federal Systems 2,684

Total Rural 109,257
State Trunk Highways within Cities 1,460
State-aid Roads within Cities 960
County Roads within Cities 529
Other City and Village Streets 8,816

Total Municipal 11,765

Total all Roads and Streets 121,022

*Minor State and Federal systems include 1,256 miles
of State Forest, Parks, Refuge and Institution roads and
1,427 miles of National Forest, Forest Development,
Indian Service and Refuge roads.

Township Roads

Town Boards had almost complete responsi-
bility for all roads from 1858 until around 1900—
they retained partial responsibility for all the
roads until 1913, and they are still responsible
for one-half of the rural road mileage. In 1953 the
total rural mileage in the State was slightly more
than 109,000 miles of which 54,500 miles were
township roads.

County Roads

Counties had a minor part in road improvement
until around 1900 when they began acquiring
more responsibility. “State” roads eligible for
State-aid had increased to 13,653 miles by 1921,
when most of the trunk highway mileage (6,877
miles) came out of this system. The residue of the
“State” roads were renamed “State-aid” by the
1921 session, and became the main secondary
system. By 1933 the State-aid System had been
increased to 16,782 miles. In this year about 4,574
miles were added to trunk highways by the legis-
lature, a large portion thereof coming from the
State-aid System. Subsequent additions to the
trunk highway system normally came from the
State-aid System also. Despite periodic reduc-
tions, the mileage of this system totalled 15,489
miles in 1953. Improvements to State-aid roads
are made by the counties, but supervised by the
Commissioner of Highways.

The “county-aid” system roads are authorized
by the 1929 Legislature, to consist of county and
town roads designated by the county boards. Con-
struction and maintenance of these roads is done
by each county, without State supervision. Estab-
lishment of this system followed adoption of the
“gas tax” amendment, providing that one-third of
this fund should be apportioned to the counties.
The mileage of county-aid roads has increased
steadily, with additions normally coming from
town roads and deductions going to the State-aid
system. The rural county-aid system totalled
26,158 miles in 1953,



Trunk Highways

State participation in road improvement from
1858 to 1906 was confined to distribution of
proceeds of Federal grants. From 1906 to 1920 it
was confined to distribution of state aid and su-
pervising its expenditure. The State entered road
building directly in 1921 with establishment of a
Trunk Highway System totalling 6,877 miles.
Subsequent additions have increased the Trunk
Highway System to a total of 11,850 miles in 1933
of which 10,390 miles are in rural areas and 1,460
miles are in cities.

Rural Road Improvements

The status of improvement of rural roads varies
widely between the various systems.

Present Status of Rural Road Improvement

Type of State  State-aid County- Township Total
Surface Trunk Roads aid and Roads
Highways County roads

(Miles) (Miles) (Miles) (Miles) (Miles)
Hard Surfaced 8,801 2,663 891 279 12,634

Gravel 1,588 12,530 23,608 35,026 72,752
Graded—Not
Surfaced 1 257 1,359 11,882 13,499
Unimproved 0 39 300 7,549 7,688
Total 10,390 15,489 26,158 54,536 106,573

Eighty-five per cent of the mileage of the
present rural trunk highways is hard surfaced and
15 per cent is surfaced with gravel.

The mileage of hard surfaces is about 17 per
cent of the State-aid System and three per cent
of the county-aid and county systems. Gravel
surfaces occur on 81 per cent of the State-aid Sys-
tem and 90 per cent of the county-aid and county
system. The remaining roads are not surfaced.

Less than one per cent of the township roads
have hard surfaces, 65 per cent are gravelled and
the remaining 34 per cent are unsurfaced or un-

Construction methods in use at the time the Trunk
Highway System was designated in 1921.

improved and impassable for many months of the
year.

Development of City Streets

The status of improvement of city streets also
varies widely between the various systems.

Present Status of City Street Development

Type of Surface State  State-aid Other Total
Trunk and County-  City
Highways aidroads Streets

(Miles) (Miles) {Miles) (Miles)

Hard Surfaced 1409 811 5,205 7,425
Gravel 51 656 2.699 3,406
Graded—Not Surfaced ——— 22 912 934
Total 1,460 1,489 8,816 11,765

Ninety-seven per cent of the trunk highway
mileage in municipalities has a dustless surface,
and three per cent is surfaced with gravel.

Of the State-aid and county-aid roads in
municipalities, 54 per cent have dustless sur-
faces, 44 per cent are surfaced with gravel, and
the remainder are not surfaced.

Fifty-nine per cent of the remaining city streets
have dustless surfaces, 31 per cent are surfaced
with gravel, and the remainder are not surfaced.

The State has the primary responsibility for
construction and maintenance of trunk highways
within municipalities. The authority for construc-
tion is subject to apploval of plans and specifica-
tions by the govemmg body of the municipality
before work is started. \lummpahtles may enter
into agreements with the Commissioner for the
construction of trunk highways of greater width
or capacity than necessary to accommodate the
normal trunk highway traffic.

Counties have the primary responsibility to
maintain and to remove snow from designated
State-aid and county-aid roads within munici-
palities. Construction of these streets is a matter
of individual agreement with the municipality
concerned, except that for construction of a higher
type or greater width than necessary to accommo-
date the normal rural traffic, the added cost is a
responsibility of the municipality.
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A comprehensive statement of the highway
tax structure is contained in the report “A Compi-
lation of Material Pertaining to the Financing of
Highways in Minnesota” prepared by Public Ad-
ministration Service dated February 15, 1954. To
avoid unnecessary duplication, the discussion in
this chapter is confined to a brief historical re-
view and summary of the principal sources and
amounts of highway revenues and purposes of
expenditure for each class of roads and streets.

During the first half century of Statehood all
roads and streets in Minnesota were supported
entirely by the counties, townships and munici-
palities. The framers of the State constitution in
1857 included a provision barring the State from
incurring debts for works of internal improve-
ment, or being a party in carrying out such works
except in cases where grants of land or other pro-
perty had been made to the State especially dedi-
cated to a specific purpose. While this provision
of the constitution was apparently intended to
curb State aid in railroad building it also effect-
ively barred State participation in road building
until the constitution was amended.

The first State legislature created township or-
ganizations and boards with general supervision
over the roads and bridges in the townships. Sep-
arate county and township boards were created
in 1860. Property taxes were the principal source
of revenue for both county and townshlp roads
but most road work was done by “working out
taxes” and this practice was not entirely stopped
until 1911 when a new law required that all road
taxes be paid in cash.

State aid in the development of local roads was
made possible with the adoption of a constitu-

HIGHWAY REVENUES AND EXPENDITURES

tional amendment in 1898, creating a State road
and bridge fund to consist of income from the in-
ternal improvement land fund and a State tax on
property not to exceed one-twentieth of a mill.
No action was taken by the legislature under this
authorization, however, until 1905 The State-tax
levy on property for State-aid roads was increased
in 1911 to one-fourth of one mill and to one mill
in 1913. The one-mill rate remained in effect un-
til 1941 when the State property tax was abolished.

Due to incomplete data prior to 1937 it is not
possible to determine the total investment in the
highway and street network of the State. The
Highway Planning Survey has complete finance
data on county and township roads beginning
with 1937 and for city streets since 1940. Finance
data for State trunk highways are available since
the establishment of the Trunk Highway System
in 1921,

Identifiable revenues for hlghwav purposes
since 1905 total slightly over 2 billion dollars.

Sources of Highway Revenue

Revenues for highway purposes have come
from four principal sources: property taxes and
special assessments, road user taxes, bond issues
and Federal aid. Revenues from each source have
varied considerably throughout the years.

Property Taxes

Property taxes, levied specifically for highways
and streets from 1905 to 1952 and special assess-
ments from 1940 to 1952 have provided $798 mil-
lion in road and street revenues. Special assess-
ments for street purposes prior to 1940 are not
available in summary statements nor is the

Source of Revenues
, All Roads & Streets
1905-1952
SOURCE 1905-1920 1921-1932 1933-1942 1943-1952 TOTAL

Property Taxes $119,291,926 $218,159,301 $147,148,426 $313,210,029 $797,809,682
Road Ijser Taxes 168,741,686 241,135,659 410,037,376 819,914,721
Bond Issues 63,730,748 17,403,649 46,809,469 127,943,866
Federal Aid 31,318,004 60,725,695 76,160,518 168,204,217
Miscellaneous 5,368,450 15,881,918 78,617,618 99,867,986
TOTALS $119,291,926 $487,318,189 $482 295,347 $924 835,010 $2.,018,740,472




MILLIONS OF DOLLARS

amount of general funds used for road or street
purposes by local governmental units.

All levels of government, except the State, now
levy property taxes for road or street purposes.
Proceeds from the State property tax for State-aid
roads totalled $58 million from 1905 to 1941, all
of which was returned to the counties. No other
state-imposed property tax has ever been used
for road purposes.

Counties levy a property tax for road purposes
which currently provides about 48 per cent of the
total revenue for county roads. Property tax levies
provide 75 per cent of the total road revenue for
township roads and property taxes and special
assessments provide 52 per cent of municipal
street revenue.

Revenue from property taxes has increased sub-
stantially during the post-war period and in 1952
was approximately 32 per cent of the total road
and street revenue available at all levels of gov-
ernment,

Road User Taxes

Road user taxes are registration fees and motor
fuel taxes. Motor vehicles were first registered in
Minnesota in 1909, initially on an annual flat rate
basis and, starting in 1911, at a flat rate for three-
year periods. Registration on a basis comparable
to the present method began in 1921. Proceeds
from registration fees, exclusive of the costs of col-
lection, are used for State trunk highways. Total

SOURCE OF REVENUES—ALL ROADS AND STREETS

proceeds from 1921 to 1952 amounted to $359
million. Currently, registration fees provide 42
per cent of total revenue for State trunk highways.

The motor fuel tax was first collected in 1925
at a rate of two cents per gallon. The rate was in-
creased to three cents in 1929, to four cents in
1937; it was returned to three cents per gallon in
1940 and again increased to four cents in 1941.
The current rate of five cents per gallon was es-
tablished in 1949. From 1925 to 1929 all proceeds
from the motor fuel tax were used for State trunk
highways. Since 1929, the constitution has allot-
ted one-third of the net motor fuel tax collections

to counties and two-thirds to State trunk high-
ways.

Total proceeds from the motor fuel tax from
1925 to 1952 amounted to $461 million. Motor
fuel taxes now provide 42 per cent of total revenue
for State trunk highways and about 34 per cent of
total revenue for county roads.

Bond Issues

Proceeds from bond and note issues for high-
way and street purposes from 1921 to 1952 have
provided $128 million. Of this, $75 million repre-
sents state highway bonds and the so-called Trunk
Highway Reimbursement Bonds, which were
state-assumed county bonds, the proceeds of
which were used to finance improvement of coun-
ty roads taken into the original Trunk Highway
System. There is no outstanding bonded indebt-
edness for State trunk highways. Outstanding
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highway and street bond and note issues at the
close of 1952 for all local levels of government to-
talled $36.7 million. Currently bond and short
term note issues provide about three per cent of
the total revenues for county roads, about seven
per cent of the total revenues for township roads
and about 18 per cent of the total revenues for
municipal streets.

Federal Aid

The present pattern for Federal aid for high-
way improvement was established in the Federal-
aid Road Act of 1916, which provided an appro-
priation of $75 million to be expended over a pe-
riod of five years for improvement, in cooperation
with the states, of roads “over which the United
States mail is now, or may hereafter, be trans-
ported.” The act prescribed a formula for distrib-
uting funds among the States according to their
relative areas, populations, and post road mileages.
An important provision of this Act made Federal
aid available only to states with adequately con-
stituted state highway departments. Minnesota
was allotted $2,131,879 under the 1916 Act.

The Federal Highway Act of 1921 extended
and enlarged the Federal-aid highway program.
It provided for the designation of a Federal-aid
Highway System, which was not to exceed seven
per cent of the total rural mileage of the state.
All Federal-aid funds were to be expended on this

DISTRIBUTION OF REVENUES

system, thus encouraging the development of an
integrated network of principal roads.

Subsequent legislation continued regular Fed-
eral aid. In 1931 an emergency appropriation was
passed to relieve unemployment. In 1933 and
1934 regular Federal aid was suspended and aid to
highway construction allotted from funds appro-
priated under the National Industrial Recovery
Act. In 1934 an act for the biennium beginning
July 1, 1935, re-established the regular Federal-
aid program authorized by the 1921 Act. The
1934 Act also provided separate funds for aid to
secondary roads and for railroad grade crossing
elimination. To provide for administration of
Federal-aid secondary funds, the 1935 Legislature
authorized the Commissioner of Highways to co-
operate and act as agent for the Federal Govern-
ment in supervising construction and maintenance
of roads receiving secondary Federal aid.

With the entry of the United States into World
War II use of Federal-aid funds for highway con-
struction was suspended except for projects al-
ready under contract, emergency projects and
those needed for national defense.

As the close of the war drew near, Congress
enacted the Federal-aid Highway Act of 1944
and authorized appropriation of $500 million for
each of the first three post-war years. Three im-
portant new features of the 1944 Act were the
authorization of special funds for projects on Fed-
eral-aid highways in urban areas, the establish-
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FEDERAL-AID ALLOTMENTS

| DEFENSE HIGHWAY ACT
' WORK RELIEF
RAILROAD GRADE CROSSING

FEDERAL AID INTERSTATE
| FEDERAL AID URBAN

FEDERAL AID SECONDARY
FEDERAL AID PRIMARY

ment of a National System of Interstate Highways
and the provision for creation of a Federal-aid
Secondary System.

1925
1930

Following the passage of the Federal-aid High-
way Act of 1944, the Minnesota Department of
Highways, in cooperation with the various county
boards began selection of a Federal-aid Second-
ary System. This system, on December 1, 1953 to-
talled 16,156 miles of which 4,391 miles were State
trunk highways.

The National System of Interstate Highways
authorized by the 1944 Act is composed of about
40,000 miles of the most important routes in the
United States and was selected to “connect the
principal metropolitan areas, cities and industrial
centers, to serve the national defense and to con-
nect at suitable border points with routes of con-
tinental importance in the Dominion of Canada
and Republic of Mexico.” The portion of the In-
terstate System within Minnesota is approximately
850 miles in length.

Subsequent legislation in 1948, 1950, and 1952
provided for continuation of the Federal-aid pro-
gram, the 1952 Act carrying authorizations of

$575 million per year for the entire country start- .

ing July 1, 1953 and July 1, 1954.

Total Federal aid allotments to Minnesota from
1916 through the 1955 fiscal year have been al-
most $215 million:

Federal-aid Allotments
1917-1955 Fiscal Years

Federal-aid Primary ................... $114,635,523
Federal-aid Secondary ................. 40,251,686
Federal-aid Urban .................... 18,850,063
Federal-aid Interstate .................. 1,307,889
Federal-aid Grade Crossing Elimination ... 5,020,981
Emergency Work Relief (1932-1933) 5,168,553
National Industrial Recovery Act

(1984=1838) .. .corirrmrrr e 16,982,120
Works Progress Administration (1936) .... 10,672,586
Defense Highway Act .................. 1,626,662
Emergency Flood Relief ................. 266,142

DOTEATL 55 ey cvait bl wrr $214,782,205

Of this amount the State has received approx-
imately $168 million on the basis of completed
construction through 1952. The lag of $46.8 mil-
lion between total allotments and reimbursements
represents encumbrances for construction projects
under way and balances of funds not program-
med for specific improvements.

Currently Federal-aid funds provide about 13
per cent of total revenue for state highways,
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about 10 per cent of the total revenue for county
roads and about three per cent of the total rev-
enue for municipal streets.

Miscellaneous Receipts

Receipts from all other sources for highway and
street purposes from 1921 to 1952 totalled $100
million. Principal sources of this revenue were
liquor and cigarette tax returns from State general
funds and net profit of municipally owned utili-
ties and enterprises. Other sources include earn-
ings on investments, reimbursements for services,
fines and parking meter revenues. Currently, mis-
cellaneous revenues provide three per cent of to-
tal revenue for State trunk highways, about five
per cent of total revenue for county roads, about
18 percent of total revenue for township roads and
about 27 per cent of total revenue for municipal
streets.
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Distribution of Revenue

Of the approximately $2 billion of identifiable
highway and street revenues collected during the
period 1905 to 1952, State trunk highways re-
ceived $916 million, county roads $387 million,
township roads $245 million and city streets $266
million. The $916 million of State trunk highway
revenue includes $26 million from Trunk High-
way Reimbursement Bonds, the proceeds of which
were returned to the counties to cover costs of
improvement of county roads taken into the orig-
inal Trunk Highway System.

State Highway Revenue

Since creation of the State trunk system in 1921
revenues available to the State highway depart-
ment have come from three principal sources:
road user taxes, bond issues and Federal aid.

In the 31 year period, 1921 to 1952, total reve-
nues available for State trunk highways, exclud-
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VALUE OF THE HIGHWAY DOLLAR

CONSTRUCTION
(1940 = $1.00)
MAINTENANCE

ing the Trunk Highway Reimbursement Bond Is-
sue have been slightly in excess of $889 million.
Of this amount $359 million has come from mo-
tor vehicle registration fees, $318 million from mo-
tor fuel taxes, $143 million from Federal aid, $48
million from bond issues and $21 million from
miscellaneous sources.

With the exception of the depression years of
the 30's and the period during the World War 11
total revenues available for State trunk highways
have increased annually reflecting a steady growth
in motor vehicle registration and in motor fuel
consumption.

SOUres s s s .. Total 1921-1952
Motor Vehicle Regxstmtmn Fee: ........ $359,325,000
Matos | Frel DAl stes 610 m s dmose = o i 317,863,000
EadEl AR .« e i s s miee g 143,305,000
RO IRATERS| i s s s 48,234,000°
PCIERAS  © 55 ooacerem =i @ rerslifas wiaiesrss 20,643,000

Pl | e R $889,370,000°

® Does not include $26 million Trunk Highway Reim-
bursement Bond [ssue.

Bonds have not been issued for State highw?f
construction purposes since 1936. The last bonds
were retired in 1952.

County Road Revenue

Complete finance data is not available for
county roads prior to 1937, Identifiable county
road revenues from 1905 to 1937 total $251 mil-
lion of which $223 million came from property
taxes and $28 million from motor fuel taxes.

(1937 -4) = $1.00)

Since 1937, the records of the ng_,hwav Plan-
ning Survey contain a complete analysis of county
road revenues, as shown below,

SOMITE = icc e s vz = 2 waretans Total 1937-1952
Property. STAKES: o vv e /vt o vt 5 B o s $178,417.000
Maotor: FueliTaxes oo con cviizos v s b 115,003,000
Fedorgl Wiy Lok chrra o mean o S 20,607,000

Bond and Note Issues

3,881,000
Miscellaneous

16,157,000

(IO e 1 S S W S $336,065,000

The total outstanding debt for county roads at
the close of 1952 amounted to $4.1 million.

Township Road Revenue

Township road revenue totalled $245 million
from 1905 to 1952 of which $128 million came
from property taxes prior to 1937. Revenues from
1937 through 1952 are as follows:

o TOT I &7 el S o o e 1937-1952
Property Taxes (0@ snlisiem dasapenlsize s $ 95,991,000
Bond and Note IsSUeS. .ivuvii smmite i« sle 6,995,000
MiSCElIBNEAUS . .« 1iv e uiee wieis voriace sioersmreim vinie s 13,580,000

TOTAL: conie van ciiiave seeiaiss 3116566000

Miscellaneous revenues include aids from
counties totalling $5.9 million. For the most part
these aids came from the counties” share of the mo-
tor fuel tax. In addition, some counties furnish
services, such as snow plowing to townships. The
value of these services is not included in the
above table.

The total outstanding debt for township roads
at the close of 1952 amounted to $4.1 million.
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EXPENDITURES FOR ALL ROADS AND STREETS

ACTUAL DOLLARS

} CONSTRUGTION

’. 'MAINTENANCE

City Street Revenue

Complete finance data is not available for city
streets prior to 1940. Identifiable revenues for city
streets from 1905 to 1940 total $32 million all of
which came from property tax levies.

Since 1940, the records of the Highway Plan-
ning Survey contain a complete analysis of city
street revenues as shown in the following table:

G s v ™ v b 4 . ..1940-1952
Property Taxes and Special Assessments .. .$140,418,000

Federal Aid ...... .. ccoiirimruninennns 4,292,000
Bond and Note Issues . ................. 40,135,000
Miscellaneous . ......ivivevinunivinnnnn 49 451,000

R AT iG e Da s a et et & $234,296,000

The total outstanding debt for city streets at the
close of 1952 amounted to $28.5 million,

Highway and Street
Expenditures

State highway expenditures by purpose are
available since establishment of the Trunk Sys-
tem in 1921. However, consolidated statements of
expenditures on county and township roads are
not available prior to 1937 nor for city streets
prior to 1940,

ADJUSTED DOLLARS

State Highway Expenditures

Expenditures on State trunk highways during
the period 1921 to 1952 were approximately $853
million:

POFPORE, <o ove 5 v Samsss mie s wa & Te
Construction s, «cvvvvvrrensenns $464,148,000 55
MBIRIEHANEE | wom i hosraranisy wlarean 234,938,000 27
Dbt SErVIE . haviieis acrcezascss exsias & 110,997,000° 13
Administration and Miscellanecus 42,760,000 5

TETALS 5 . oscdimeny Sl $852,843,000 100

® The $111 million for debt service includes costs of
the $26 million of Trunk Highway Reimbursement Bonds
for reimbursement to countics covering construction work
performed on routes included in the original State Trunk
System.

County Road Expenditures

During the period 1937 to 1952 county road ex-
penditures totalled $382 million:

EREPDORI Sy -y o= et s s ek Wb 1o s e e Pos & Y
ConSITmHEI. o s e o i o o m 44 gleticsns $105,479,000 32
MalntemaneE - o=l s e T 175,125,000 53
Debt Service .................. 22,524,000 6
Administration and Miscellaneous .. 29,131,000 9

WEFATS. oo Mews = $332,259,000 100

Township Road Expenditures

Expenditures on township roads from 1937 to
1952 totalled $116 million:
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PATREORRD 02 o ol iy o 1e ol s s e %
EEONSIOUTEIOTT imesiadsrinsiohatoiete Sisiis wesings $ 46,005,000 40
IMATHIEIENTE | civs conieiaers wiais weisie 54,874,000 47
IDEbE Bervice: v vur i nes pamie 6,206,000 ot
Administration and Miscellaneous 9,165,000 8

TOVLATS. ) tmee i b b $116,250,000 100

City Street Expenditures

From 1940 to 1952, $230 million were expended
on city streefs:

BBIDOHE, o oty oo ko Sou rasmsnt ot essss son ssvsmoons it %
EoRSEPICHDN, i i SRR $ 76,321,000 33
Mairenanee. . . icsvmnm aen s o 102,804,000 45
Debt Service . ... 34,522,000 15
Administration and Miscellaneous .. 15,896,000 T

B AN, . scammrey s pobensamanans $299,543,000 100

Effects of Inflation

Increasing costs for construction and mainten-
ance activities are a major factor in the present

highway problem. The construction dollar, using
1940 as a base, was worth 49 cents in 1952. The
maintenance dollar, based on 1937 to 1941 aver-
age prices, was worth only 58 cents in 1952. While
there has been considerable variation in value
from year to year the trend has been steadily
downward since 1940,

This inflationary trend has had a pronounced
effect on the highway program. While the total
expenditures for construction and maintenance
activities in 1952 were 8.7 times those for 1940

these expenditures actually purchased only twice
the volume of work.

Preliminary information for 1953 indicates that
the value of the maintenance dollar remained
about the same as for 1952 but that there was a
substantial increase in value of the construction
dollar over 1952. This is attributed to easing of
material shortages, particularly steel and cement,
more competition for contracts and favorable con-
struction weather during late summer and fall.

Minnesota's recreational areas
attract thousands of out-of-
state visitors amluaﬂy. In sum-
mer months alone, tourist
trade produces an estimated
revenue of $150 million.
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Many of the important things we take for
granted in our way of life depend upon rapid
and relatively easy transportation. The transport
system of modern America enables us to use much
of our land for the purpose to which it is best
suited. The people of any region with modern
transport facilities can specialize in the economic
activities they find they can perform best where
they are, and they can ship their products to
the places where those products are needed.
With the same modern transport system they can
bring in goods to meet their own varied demands
from regions with other specialties.

Thus America is a nation of specialized regions.
Every part of the country produces its special-
ties in abundance and consumes a bigger variety
of goods than it makes, mines, or grows locally.
The material level of living in any region of the
United States, therefore, depends not only upon
the effectiveness with which the region’s people
use their productive resources but also upon the
efficiency with which they transport goods.

Minnesota is no exception. Its 84,000 square
miles embrace perhaps the greatest geographic
variety to be found in any state between the Ap-
palachians and the Rockies. From its varied re-
gions comes the surplus of many different kinds
of production, and to all of them must move the
goods to help meet the standards of living we can
attain.

There are big differences in the land use and
occupations in different sections of the state, dif-
ferent parts of each county, and different parts
of each city. Hence regional specialization on the
land of Minnesota generates interstate, inter-
county, and local traffic; in the automotive age
that, in turn, generates a need for roads to han-
dle the traffic as efficiently and quickly as possi-
ble.

The Productive Land and People

Two groups of activities generate the state’s
transport traffic. One group includes the basic
production from the land—the output of the
state’s farms, forests, and mines, The other in-
cludes the non-farm, non-mining population’s out-
put of services and manufactured goods of all
kinds. The first group of activities is distributed

WHAT MOTOR TRANSPORTATION MEANS TO MINNESOTA

broadly over the land of the State; whereas the

second group is concentrated in the towns and
cities.

Value of the total production from the farms,
forests, and mines of the State in 1950 was ap-
proximately $1.4 billion. More than two-thirds
of this total represented the value of all prod-
ucts sold from the farms. As the map below
shows, total productivity per acre from the state’s
farm land is highest adjoining the Twin Cities
and in the counties immediately to the south-
west, where dairy farms are close to the North-
west’s major fluid milk market and there is the
most intensive production for the metropolitan
area. Productivity declines toward southeastern
Minnesota, where steep slopes and a greater soil
erosion risk keep half the farm land permanently
out of cultivation. Productivity remains high
across the southern and southwestern prairie
section of the State, where a relatively long,
warm growing season and level, rich prairie land
produce the fimest natural resource base for agri-
culture in the State. Moving northwestward, pro-

DOLLAR VALUE, PER ACRE, OF TOTAL PRODUCTION FROM
FARMS, FORESTS AND MINES
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ductivity declines in response to the gradually
diminishing length and warmth of the growing
season and consequent decrease in the produc-
tion of grain corn. In the northeastern region
various combinations of sandy, sour, wet, or
stony land discourage cultivation in many dis-
tricts and reduce average farm productivity per
acre to the lowest values in the State. Further-
more, taxable farm land occupies less than half
the land of the counties in the northeastern third
of the State, less than one-twentieth of the land
in the Arrowhead region.

Wood is the principal product of much land
of the northeastern counties. It comes in part
from farms, in part from public and other forests.
In total the yield of forests in 1952 was in ex-
cess of $40 million. But trees are a very extensive
crop; their yield per acre is low in comparison
with the farm crops on the richer land of south-
ern and western Minnesota. Thus the total pro-
ductivity per acre of land in the northeastern
counties is far lower than that of the remainder
of the State, even if we include the annual cut
from all forests.

Mines accounted for another one-third billion
dollars of the total production from the land in
1950. The bulk of this total, of course, represents
the value of ore from the three ranges, mainly
the Mesabi. Measured by value of product per

DOLLAR VALUE OF MANUFACTURED PRODUCTS
AND SERVICES PRODUCED IN URBAN AREAS
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acre, the iron ranges are by far the most pro-
ductive land of the State as long as they contain
saleable ore.

Total income of non-farm and non-mining
population of Minnesota in 1950 was more than
$2.5 billion—nearly twice the value of all products
from the land. This income represents the value
of manufactured products and services produced
at the urban places in the State. The accom-
panying map shows that over most of the State
the geographic pattern of urban income follows
closely the pattemn of farm productivity, sug-
gesting the overwhelming degree to which urban
activities depend, in the first place, upon agri-
cultural production. The notable exceptions are
at the Twin Cities and Duluth, the towns on the
iron ranges, in the northeastern forests, and in
the southeastern counties. In those various re-
gions, commercial and manufacturing operations
serve markets that range in both their complexity
and their geographic extent far beyond the lim-
its of Minnesota. Thus the distribution of cities
in those parts of the State does not so closely
follow the pattern of farm productivity.

This is the geographic pattern of Minnesota’s
gross surplus production and power to purchase.
Hence it is also the regional pattern of Minne-
sota’s capacity to generate traffic and to pay for
the roads to accommodate it. A total road pat-
tern must reach every corner of the State’s pro-
ductive land. But the greater part of the total
production of goods and services is concentrated
at a relatively few, widely spaced urban places
which must be joined by trunk roads with one
another and with principal urban centers of oth-
er states. This can be demonstrated from an ex-
amination of some of the maps of specific traffic-
generating activities.

Generation of Local Rural Traffic

Some of Minnesota’s productive activities are
carried on at many hundreds or thousands of iso-
lated points scattered across the entire State.
Where the same type of materials or services are
produced at many different points, the area served
from each central point tends to be small, and
most of the traffic generated around such points
tends to be local. The average trip is far shorter
than the distance across a county.

Thus there is local traffic generated between
neighboring farms in the rural communities. On
their local roads farmers commonly move feed,
livestock, machinery, and other items that they
exchange with neighbors. There is also traffic



between the farms and nearby hamlets or vil-
lages. Those small places contain many of the
hundreds of creameries, line elevators, garages
and filling stations, and community recreational
and religious centers. They are local assembly
points for milk and grain, retail distribution points
tor feed and petroleum products and a few serv-

ices that are required most frequently on the
farm,

Then there is the traffic between the farms
and larger retail trade centers of each county.
At those centers the population usually exceeds
L000 and retail trade volume usually exceeded
$2.5 million at the time of the last U. S. Census
of trade in 1948, There are nearly 200 places in
this class in Minnesota, The map to the right
shows their location and dollar volume of trade.
These larger county trade centers perform the
functions of the hamlets and considerably more.
They are the locations of most of the state’s li-
braries, telephone exchanges and maintenance
points, power and light offices, high schools, audi-
toriums, medical and legal offices, bulk oil de-
pots, automotive and implement dealers; and
they commonly have the shopping facilities sym-
bolized by a large home-owned department store
or the larger chain grocery, drug, hardware, and
clry goods outlets, The largest of these centers
in all but four counties is the county seat, with
its governmental offices. Roads from these coun-
ty trade centers carry the trucks that distribute
to the surrounding farms and villages from the
center’s bakeries, feed dealers, bottling works, oil
dealers, and others. They also carry the crews
and trucks that service the state’s communica-
tions and power transmission grids.

It is obvious from the accompanying map that
the county trade centers follow closely the pat-
tern of basic I)I'Odll()tl\flt) from the land. Where
that productivity is highest, the density of trade
centers is greatest. That productivity must under-
pin the commercial activity at the trade centers
and, hence, generate the traffic between them and
their surrounding farms. But the basic produc-
tion from the land is valued at about one-half

DOLLAR VALUE OF RETAIL AND SERVICE TRADE
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the income earned by individuals in commercial,
industrial, and professional activities in the vil-
lages and cities—when the raw materials from
our land reach the urban trade centers, urban
people working with those materials and for one
another generate additional buying power and
goods. Hence they generate additional exchange
of goods; and the traffic that moves between
county trade centers reflects the specialized pro-
duction and general needs of the cities, them-
selves, as well as the countryside they serve.

Generation of Inter-County Traffic

Inter-county traffic is generated by a large
number of vital productive activities concen-
trated at a relatively few places. Where the same
type of production of goods or services is re-
peated at a small number of places, the terri-
tory those places serves tends to be large. Hence
those activities generate regional, or inter-coun-
ty, traffic. One major basis for Minnesota’s inter-
county traffic is the need to tie the state’s farm
livestock producers to the primary livestock mar-
kets. In a typical year 1.5 million cattle, 4.5 to
5 million hogs, and .5 million sheep are sold from
the state’s farms. The map on page 88 shows
the value of livestock sold per acre of farm land
in 1949. Ninety-five per cent of this production

Value of };r:rtfur tion from mining in Minnesota
is approximately one-third billion dollars annually.
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comes from the southwestern two-thirds of the
State. Nearly 70 per cent comes from 40 coun-
ties in southern Minnesota where two-thirds of
the state’s crop of corn is produced. But most
of the livestock sold for slaughter over this broad
area must move to three points—South St. Paul,
Austin, and Albert Lea; and more than four-
fifths of the total moves by truck.

The need to move the increasing production of
timber from forests to processing centers in north-
eastern Minnesota provides the basis for another
important item of inter-county traffic. The big-
g,est single user of locally-cut ‘wood in the State
is the paper indusiry. About .5 million tons of
pulpwood move from forest to mill in Minnesota
in a typical year. The forest spreads over a dozen
northeastern counties, but the wood must be
concentrated at half a dozen paper milling cities
on the upper Mississippi, St. Louis, and Rainy
Rivers. Trucks move the major part of this local
pulpwood to the mills, and the importance of
this regional highway traffic will grow with the
state’s growing forests and paper industries.

Some local retail and service centers are much
more important than others. The cities whose
volume of retail and service trade exceeded $10
million per year in 1948 are less numerous than

Four-fifths of the livestock sold annually in Min-
nesota moves to market by truck.

the counties of the State. In fact, in the 87 coun-
ties of the State there are only 34 such centers,
including metropolitan St. Paul, Minneapolis, and
Duluth. Thus for certain purposes each of these
cities serves as the urban focus for parts of several
counties,

These cities are the locations of the state’s
major hospitals; their shopping facilities are more
complete, and so is their array of professional
and personal services. In general they provide
services and facilities which cannot be sustained
by a smaller or less productive trade area. The
smaller cities of this group are exemplified in
Fairmont, Worthington, Marshall, or Montevideo
in southwestern Minnesota; Fergus Falls, Crook-
ston, and Thief River Falls serving the Red River
Valley and its eastern borderlands; Alexandria
and Detroit Lakes in the central resort and dairy-
ing area; or Cloquet, Grand Rapids, Hibbing,
Virginia or Bemidji in the mining-lumbering-pa-
per milling-resort country of the northeast. There

are others which obvmusly could be added to this
list.

Some of these cities not only function as re-
gional retail trade and service centers but also
embrace important enterprises that serve inter-
state, national, or international markets. At those
places retail and service trade in the last census
year ranged between $20 and $50 million. Trade
is bolstered by important local manufacturing
payrolls at such places as Austin, Albert Lea, St.
Cloud, and Winona, for example. Trade benefits
from the activities of important wholesale enter-
prises at Winona, Rochester, Mankato, Albert
Lea, St. Cloud, Moorhead, and Hibbing. At Roch-
ester the volume of trade is further increased
by the city’s unique production of medical serv-
ices for a world market. At the Twin Cities and
Duluth, of course, there is the state’s greatest
development of manufacturing, wholesaling, and
professional services whose markets extend far
beyond the immediate inter-county retail trade
area but whose activity boosts local trade.

Those 34 major centers account for two-thirds
of the entire retail and service trade in the State.




If we exclude the Minneapolis, St. Paul, and
Duluth metropolitan areas, the remaining 31 cen-
ters do nearly half the retail and service business
of out-state Minnesota. Hence nearly half the
volume of goods transported to the shops and
stores of out-state Minnesota—or more than two-
thirds of the goods for the State as a whole—
must move to these few points on the map. Trucks
are major servants of this trade. As the trade
grows and trucking grows, it is obvious that the
highways serving these major inter-county trade
centers are vital arteries in the economy of Minne-
sota.

The Twin Cities, Duluth, and a dozen smaller
cities function as regional wholesale centers for
Minnesota. As shown on the map to the right the
smaller centers include Winona, Rochester, Al-
bert Lea, Fairmont, Marshall, Montevideo, St.
Cloud, Fergus Falls, Moorhead, Thief River Falls,
Hibbing, and Mankato. At all of the out-state
centers wholesale trade exceeded $10 million in
the last trade census year, and at Mankato it
exceeded $40 million. In most of these trade
centers wholesale trade is almost as great or
greater than retail trade volume. It is obvious
from the map that each of these centers whole-
sales to an inter-county block of retail centers.
The great bulk of the distribution within these
several—county wholesale territories is handled
by truck. There is a trend toward increasing dis-
persal of food, general merchandise, and auto sup-
ply wholesaling, for instance, to these smaller
trade centers.

It is worth emphasizing that all of the prin-
cipal inter-county wholesale centers are also
among the 34 top retail and service trade centers.
So these centers not only receive the bulk of the
goods shipped to the retail outlets, but they also
receive and re-ship the bulk of the State’s whole-
sale trade volume. Clearly, the inter-county roads
that serve them are the roads most important
to the State’s urban trade.

Transfer of semi-finished goods and raw mate-
rials between integrated plants of a single man-
ufacturer is a small but noteworthy generator of
inter-county traffic in Minnesota. For example,
an underwear manufacturer uses trucks to trans-
fer between its parent plant at Minneapolis and
branch plants at Albert Lea, Montgomery, Little
Falls, Park Rapids, and Bemidji. Another large
manufacturing company trucks over the road be-
tween its parent plant at St. Paul and branch
plants at Hastings, Hutchinson, and Fairmont.

While most of Minnesota’s industry does not
yet show that dispersal, it will in the future. For
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the advantages underlying the trend toward plant
dispersal in many light industries are likely to
persist; and light industry should continue to
grow in Minnesota. The cities most likely to be
the focal points for branch plant locations are
the county trade centers, for they are the focal
points for the local labor pool as well as for
local retail and service trade. The highways that
connect those centers with one another and with
the major metropolitan centers should be ex-
pected to play an increasingly important role in
integrating the operations of dispersed industrial
plants.

The attraction provided by the state’s recrea-
tional regions generates another important ele-
ment of regional or inter-county traffic. The re-
sort business of the State produces an estimated
$150 million revenue in a typical summer. But
that is far from being its fundamental importance
to the state’s livelihood. Aside from the produc-
tion from its first-class agricultural land, the major
industrial resource of Minnesota is its people—
its reserve of dependable labor and skilled and
effective managers and salesmen. Although there
is no research to prove this, it seems likely that
a major force keeping them here is the proximity
of Minnesota’s urban centers to abundant recrea-
tional opportunities in the lake and forest regions
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of the State. It is probably of profound impor-
tance to Minnesota’s industrial future as well as
her commercial present to keep the recreational
areas accessible as well as enjoyable. The regional
highways that carry the truck and passenger traf-
fic to and between trade and resort centers such
as Alexandria, Detroit Lakes, Park Rapids, Be-
midji, Brainerd, Grand Rapids, Ely, and Grand
Marais serve several important transport needs.

Generation of Interstate Traffic

The wholesale trade of the Twin Cities and
Duluth is probably the biggest factor in Minne-
sota’s interstate traffic picture. The Twin Cities
and Duluth are more than retailers and whole-
salers to important inter-county trade areas in their
own sections of the State. In addition they per-
form merchandising functions that, because of
their size and complexity, can be repeated only
at a few places in the United States. Merchan-
dising activities so distributed must generate in-
terstate traffic. Total volume of wholesale trade
through the Twin Cities exceeds $3 billion an-
nually, and the volume at Duluth is nearly $.5
billion. Together these two centers collect man-
ufactured goods from every state and distribute
it to wholesale and retail outlets across the North-
west. They also collect agricultural produce and
food products from the agricultural areas of Min-
nesota, the Dakotas, and Montana and sell it in
the eastern markets.

The Twin Cities center is the nation’s ninth
largest wholesaler, the nation’s fourth largest
wholesaler of hardware. The scope of the Twin
City wholesale hardware trade area is shown
on the above map. Wholesaling is an un-
usually important aspect of the Twin Cities’ liveli-
hood in comparison with other major metropoli-
tan areas. Among metropolitan centers of over
one million people, only metropolitan New York
has a higher ratio of wholesale to retail trade.

About one-third of the wholesale trade through
Duluth and the Twin Cities is the tremendous
volume of grain, dairy products, and other agri-
cultural materials handled by merchant whole-
salers, agents, and brokers. But the remainder
represents a massive stream of food products, ma-
chinery and equipment, appliances and hard-
ware, dry goods, paper, chemicals, and the mul-
titude of other materials needed to run the econ-
omy of the Northwest.

Much of the goods moves by truck over the
interstate highways that join the Twin Cities and
Duluth to the nation’s industrial regions and to
the secondary distribution centers of a market
that spreads over parts of seven states. For exam-
ple, highways move the bulk of the electrical ap-
pliances and supplies, food and malt beverages,
paint, floor coverings, textiles and apparel in
Minnesota’s interstate traffic. These are major



items in the wholesale trade. Likely the volume
of this trade will continue to grow. The inter-
state highway is vital to the primary commerce
of Minnesota’s metropolitan centers now and in
the future.

The state’s manufacturing industries also gen-
erate interstate traffic. Highways are important
to many industrial processors of raw materials
from the farms and forests of Minnesota and the
Northwest. For example, some of the livestock
handled at the major meat packing centers comes
from Jowa and South Dakota, for southern Min-
nesota is only part of the hog-and-beef-cattle-
producing Corn Belt region of the Midwest. The
greater part of the paper, sheathing, and insula-
tion from the paper milling centers moves to the
national market by truck, and highways bear an
important part of the export of butter, cheese,
and dried milk products.

Highway transport is even more important to
the metal fabricating, machinery and apparatus,
chemical, plastics, and garment industries. Those
manufacturers account for two-thirds of Minne-
sota’s manufacturing employees and pay total
wages and salaries almost half as large as the in-
come from sale of farm products. Hence they
are important in stabilizing the State’s economy.
The flexibility "of highway transport is especially
important to those industries. For instance, the
Northwest market for heavy machinery and fab-
ricated steel products is the smallest among the
nation’s regional steel markets; yet it is diverse.
As a result the state’s metal-working industry de-
mands a great variety of raw steel, much of it
in relatively small consignments and special or-
ders, The highway offers the solution to some of
the transport requirements of these plants. Near-
ly half the tonnage of steel used by Minnesota
industries in 1950 came from the Lower Lakes
mills in trucks.

The fast-growing industries that manufacture
for the national market in Minnesota make low-
bulk, high-value products such as electronic
equipment, tape and abrasives, or other special-
ty products. Those industries, too, demand a
great variety of raw materials from industrial
centers in all parts of the country. They also pro-
duce many relatively small consignments of fin-
ished goods that demand rapid delivery to far-
flung customers. Trucks handle the greater part
of Minnesota’s outbound shipments of electrical
goods, abrasives, and plastic products. The in-
dustries best suited to a Minnesota location ap-
pear to be those that can serve an extremely
diverse but limited local market or produce light,

high-value specialty products for the national
market, Thus the Twin Cities, Duluth, and small-
er out-state manufacturing cities will generate an
increasing amount of interstate traffic vital to the
industrial growth.

Another producer of interstate traffic is the re-
sort industry in Minnesota’s recreational regions.
The forest and lake country, the cool nights, and
the high frequency of clear, dustless air from the
far North stand in sharp contrast with most of
the remainder of the central United States dur-
ing the summer months. Two-thirds of America’s
families who take vacations do so in the summer
months from June through September. Hence the
lakes, lodges, and camps of the Minnesota “north
woods” are well-known to thousands of farmers
and city people who come here from the lower
Great Lakes and mid-continent regions. Prac-
tically all of these visitors come by motor on the
interstate highways.

Other generators of interstate traffic affect Min-
nesota highways although they lie outside the
State. For the State lies astride the routes be-
tween the populous Northeastern United States
and the Pacific Northwest. Approximately one-
third of the tourist travel to the Pacific Northwest
and Northern Rocky Mountain region originates
in the East North Central and Middle Atlantic
states, east of Minnesota; and three-quarters of
these transcontinental vacationers travel on the
highways. Truck traffic follows the same paths
between the northeast and Pacific Northwest,
Here, then, is a stream of traffic that crosses Min-
nesota and helps to support motels and hotels,
restaurants, truck forwarding depots, and other
commercial establishments along certain trunk
routes. But it is noteworthy that this traffic is
more essential to other regions of the country
than it is directly essential to Minnesota.

Generation of City Traffic

Within each city, as within the whole State,
land is used for different purposes in different
areas. The result of this segregation of different
parts of the urban mechanism within different
regions is, of course, the generation of city traffic;
a city does not have to become very large
before the traffic takes to the road with trucks
and passenger cars.

The outstanding and most fundamental geo-
graphical regions of our cities are the regions
where people dwell and the regions where they
work. Our standard of living compels us to dif-
ferentiate these two functions if we can. Thus
in the Twin Cities metropolitan area most of the
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nearly half a million emplm red people go to work
each day somewhere in one particular region.
That is the region of commercial and industrial
land that follows trackage for 23 miles down the
river terrace of north, northeast, and downtown
Minneapolis, through the Midway district, back
to the river in downtown St. Paul, and down the
river to Inver Grove and St. Paul Park. But to
acquire or build their homes these same people
have followed higher ground, lake frontage, clean-
er air, and major lines of transport far from their
places of work.

Great “spokes”, dominantly residential in their
land use, radiate from the Minneapolis loop eight
miles northwest to Crystal, 20 miles southwest
then west to Mound, 12 miles south into Bloom-
ington. Similar spokes reach with little interrup-
tion from the St. Paul loop five miles southwest,
10 miles northwest to New Brighton, 11 miles
northeast to White Bear Lake, and eight miles
south to St. Paul Park. There are other functional
regions of the metropolitan area, too—smaller out-
lving commercial centers and mduqtrlal districts,
parks and other concentrations of recreational fa-
cilities, for example.

The total result is an ant-hill of half a million
cars, delivery trucks, and buses where one-third
of all Minnesotans live, work, and pay taxes. This
same sort of geographic differentiation of land
use generates urban traffic in all of the cities of
the State. But certain special ploblems arise from
the generation of urban traffic in the Twin Cities.
It is obvious that the built-up, functional regions
of the metropolitan area pay no attention to the
boundaries of counties or municipalities. The
thousands of trucks that shuttle daily up and
down the axis of the metropolis between north
Minneapolis and South St. Paul are as much inter-
county traffic as the farmer who drives, say, from
rural Clarkfield into Montevideo. The thousands
of cars and trucks that shuttle daily between the
Minneapolis loop and the Minnetonka suburbs

are motivated basically by the simple pattern of
urban regions. But the roads they travel cross
more than half a dozen I)Olltltdl units. This traf-
fic is in a class by itselt; it is metropolitan, and
perhaps it should ‘be recognized as such.

Summary and Conclusions

We can visualize the land of Minnesota sprin-
kled with thousands of functional centers. There
are the 175 thousand farms, several hundred lum-
ber camps, and several hundred mines assembling
the products of the land. There are approxi-
mately one thousand unincorporated hamlets and
small villages, 200 larger county trade centers,
64 centers with over $5 million annual retail and
service trade. As these functional centers be-
come larger, their productive activities are more
numerous and elaborate and the centers are more
distant from similar centers. Hence the traffic
generated by the larger centers is more volumi-
nous and less local. Too, at the larger centers
there are commercial and industrial activities that
generate traffic with other large centers far be-
yond the boundaries of Minnesota. When
we examine the urban centers on large maps
they break down into many smaller areas between
which traffic must flow. Thus there is intra-coun-
ty, inter-county, interstate, and city and metro-
politan traffic. All of it moves in response to com-
mercial energy that results from geographic dif-
ferences in the use of the land. Those differ-
ences are the geographic bases for highway needs.

This need to transport is nothing new in the
world, and especially in the Midwest. Midwest-
erners have been perhaps the world’s movingest
people. In the development of America they have
been outstanding builders of canals, buggeb
wagons, railroads, interurban trolley lines, auto-
mobiles, and highways. Goods and people must
be moved; and we will use whatever is available
in the technology of our time to do the job best.
Today for many purposes that is the automobile
and truck.



Chapter

Among the many problems faced by highway
administrators are locating highways and design-
ing improvements which adequately serve the
type and volume of travel. To accomplish those
objectives the administrator must have knowledge
of the numbers of vehicles, their types and the
characteristics of the trips they make.

The first coordinated, broad effort to learn the
why’s and wherefore’s of motor vehicle travel be-
gan with the organization of the Highway Plan-
ning Survey in 1936. This is a continuing joint
effort of the U. S, Bureau of Public Roads and
the Minnesota Department of Highways.

The numbers and types of vehicles using roads
and streets have been counted periodically.
Drivers have been questioned as to the origins,
destinations and purposes of trips. Trucks have
been measured and weighed., Vehicle owners
have been questioned as to the uses and operat-
ing characteristics of their vehicles. Rural speeds
have been measured and the accident history

studied.

Where People Travel

Minnesota residents and visitors from other
states and Canada piled up to 10.6 billion vehicle
miles of travel in 1952 and 10.9 billion miles in
1953. Indications are that this figure may reach
11.2 billion vehicle miles in 1954.

Traffic now is more than 12 times that
generated in 1921 when the Department of High-
ways assumed responsibility for the Trunk High-
way System. When considered that motor vehicle

TRAVEL VARIATIONS BY SYSTEMS

TOWNSHIP ROADS

CHARACTERISTICS OF TRAVEL

travel is expected to increase to 16 billion vehicle
miles per year by 1975, the necessity for a detailed
knowledge of travel patterns becomes apparent.

Not all this travel is distributed evenly over
the 121,000 miles of roads and streets in Minne-
sota. Nor does it occur at an even rate over the
hours of the day, the days of the week or the
months of the year.

Fifty-six per cent of the travel occurs on rural
roads and 44 per cent in cities. Heaviest travel
is on the municipal extensions of the Trunk High-
way System, which average 4,000 vehicles per
day. The rural portions of the present Trunk
Highway System carry an average of 1,100
vehicles per day, State-aid and county roads al-
most 100 vehicles per day, and township roads
about 20 vehicles per day. City streets outside
the Trunk Highway System average 700 vehicles
per day.

Travel on Trunk Highways

Almost 60 per cent of the total travel in the
State is on the rural and urban trunk highways.
Of this, two-thirds takes place on the rural por-
tions of the system.

As shown on the accompanying traffic flow
map, traffic volumes vary widely within the sys-
tem. On sections of highway adjacent to St. Paul
and Minneapolis, daily volumes of 15,000
vehicles are reached. Ninety-four miles have
average daily volumes exceeding 5,000 vehicles
and, in contrast, there are 267 miles in the system
which have daily volumes of less than 100
vehicles.
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The character of the services provided by the
various routes of the rural trunk system is as dif-
ferent as the annual volumes of trafic. Routes
which link the larger cities are traveled extensive-
ly by large combination trucks engaged in trans-
portation of raw and mannfactured products.
Other routes, particularly those which extend
across or terminate in the resort areas, serve large
numbers of vacationists. On other sections of the
rural system, usually those having low traffic
volumes, the predominant travel is local in
character,

MONTHLY VARIATIONS IN TRAFFIC FLOW

Rural traffic volumes depicted on this traffic flow
map of the Trunk Highway System add up to 4.2
billion vehicle miles of travel per year. This is.
40 per cent of the total travel in the State. Daily
volumes range from less than 100 vehicles shown
by the narrowest bands to 15,000 vehicles.

Time Variations in Travel

Travel also varies widely among months of the
year, days of the week, and hours of the day.

Seasonal Variations

On rural highways the variations in monthly
traffic are so great that the average daily traffic
in January is half the peak reached in August
when the volume is 15 million vehicle miles per
day. By comparison, the variations in monthly
volumes of urban traffic are not as plonounced
On urban arteries, the average daily traffic in
January is about three- -quarters of the average
volume in July, the month when urban routeb
serve the greatest number of motorists.

Daily Variations

Travel on rural and urban systems also varies by
day of the week. On rural systems, the peak daily
volumes of travel occur on weekends when urban
residents tour rural areas. In contrast, the travel
on urban routes is low on weekends and high on
weekdays when economic activities are resumed.

Hourly Variations

In rural areas, the highest hourly volumes occur
between 4 and 5 p.m. and then, with each suc-
ceeding hour, the volumes dlmmish at a uniform
rate until 3 a.m. when the lowest hourly volume
of traffic occurs.
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In wrban arcas peak traffic volume is reached
dur'ing the 5 to 8 p.m. homeward bound rush hour.

In urban areas, where industry and business
have greater influence on travel, the pattemn is
quite different. Lowest hourly volumes occur be-
tween 4 and 5 aan. From 8 am. to 4 pm. the
hourly volumes increase in proportion to business
activities. The peak hour volume is reached dur-
ing the 5 to 6 p.m. homeward bound rush hour.
From this hour, the volumes again decrease

rapidly.

The patterns of hourly traffic volumes are of
special vclluc in hlg_,hwqy engineering because
they isolate for detailed study the specific periods
of congestlon —the most Il’lltdtl]l&, traffic condition
encountered by motorists and by street and road
administrators. Hourly patterns provide a sound
basis for determining the frequency with which
peak traffic volumes occur, and even more im-

| DAILY VARIATIONS IN TRAFFIC FLOW

portant, reveal the volumes which must be served.
With such information available, the highway
engineer can identify points of congestion on
existing facilities and plan with confidence the
remedial measures necessary for their relief.

Who Travels Where

In 1936, the Highway Planning Survey con-
ducted an extensive study to determine the extent
to which various road bystcms were used by resi-
dents of rural and urban areas in the course of
their annual travel. Data collected in this basic
study has not been repeated. However, studies
in North Dakota showed that these patterns of
travel did not change between 1936 and 1952;
only the volumes changed. These data provide the
means for estimating the amount of annual 1952
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Today trucks are standard farm equipment, ena-
bling the farmer to quickly obtain supplies or
market produce

travel performed on each road system by the
average rural or urban resident.

The greatest part of annual travel by the aver-
age rural resident is done on rural secondary
roads, with travel on rural trunk highways a close
second, For every 100 miles traveled by the rural
resident, 43 miles are over secondary roads, 38
over rural trunk highways, 15 over urban trunk
highways, and four over municipal streets, For
every 100 miles traveled by the average urban
resident 32 miles are traveled over municipal
streets, 22 over urban trunk highways, 40 over
rural trunk highways and only six over secondary
rural roads.

From more recently collected basic data, it is
estimated that 94 per cent of the 10.6 billion
vehicle miles traveled on Minnesota streets and
highways in 1952 was performed by residents
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of the State. The other six per cent was performed
by residents of other states.

Travel by out-of-state vehicles is concentrated
on the rural and urban Trunk Highway Systems,
accounting for about 11 per cent of the total travel
on rural trunk highways and three per cent of the
travel on the other rural and urban systems.

Reasons for Motor Vehicle
Travel

About half of all passenger car travel on all
systems in the State is for business purposes, such
as to and from work and for other activities
directly associated with business and profes-
sional pursuits. Social and recreational travel
varies from 18 per cent of the total in large
cities to as much as 40 per cent on some rural
trunk highways serving resort areas. Social and
recreational travel on rural roads at points adja-
cent to some 14 cities, including Minneapolis, St.
Paul and Duluth, averages about 35 per cent.

Remaining travel, ranFing from 10 per cent to
32 é)er cent at various locations is for shopping,
medical, school and other such purposes.

Trends inTruck Travel

In meeting the demands for more rapid and
efficient transportation of commodities, the num-
ber of commercial vehicles registered in the State
increased from 114,516 in 1936 to 215,430 in 1953,
including an increase in farm trucks from 40,000
to about 80,000. Annual travel by the average
truck has remained at about 8,700 miles during
this period.
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About 87 per cent of all commercial vehicles
observed on rural trunk highways in 1936 were
single-unit trucks, with the remaining 13 per cent
being tractor-semitrailers. By 1952, the single-unit
trucks had dropped to 88 per cent of the com-
mercial vehicles observed and tractor-semi-
trailers were up to 32 per cent.

Loaded Weights

As to the weights of these two classes of com-
mercial vehicles, further changes are noted. The
average weight of a loaded single-unit truck in-
creased from 9,900 pounds in 1936 to about 12,000
pounds in 1952. The increase in loaded weights of
tractor-semitrailers was even more pronounced—
from 26,000 pounds in 1936 to 42,000 in 1952.

Changes in axle arrangements paralleled the
increase in loaded weights of tractor-semitrailers.
In 1936, three-axled tractor-semitrailers pre-
dominated; in fact, thev accounted for 97 per cent
of all tractor-semitrailers. Five-axled tractor-semi-
trailers were seldom observed. Today, the three-
axled unit accounts for 39 per cent of the tractor-
semitrailers, four-axle units 47 per cent, and five-
axled units 14 per cent.

Truck Movements

The more heavily traveled routes linking the
larger municipalities, in which major distribution
centers are located, usually have the highest per-
centages of total vehicles in the tractor-semitrailer
classes.

The increase in volumes of these vehicles and
in their sizes has influenced the design of high-
ways constructed in past years and will influence
the designs of future highways. However, these
increases reflect the already large and growing de-
pendence on truck transportation to support the
State’s economy and the well-being of its citizens.

Conclusions

In this study, usage of the various classes of
highways has been considered in broad terms,
with regard to trends in total travel, travel by
rural and urban people, travel variations, time of
travel, and sizes and weights of vehicles. These
facts not only give knowledge of cwrrent usage
but are basic to projecting future demands. Con-
tinuous collection of such data and periodic re-
view are essential to properly developing high-
way facilities.
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The engineering findings and recommendations,
Part 1 of this report, required a vast amount of
work to obtain facts, and to analyze and interpret
them. This chapter describes the engineering pro-
cesses used, with emphasis on development of
standards applied in determining construction
and other needs.

The engineering study of highway needs in-
volved a comprehensive appraisal of the condition
of all roads and streets in the State. To
take full advantage of the knowledge of engineers
experienced in Minnesota road and street prob-
lems, the study procedure was based on the full-
est possible use of the engineering forces of state
and local highway agencies. Determination of
needs was accomplished through use of uniform
procedures which set the target aimed at in the
measurement process.

The Engineering
Study Procedure

The appraisal process involved the following
L
steps:

1. Classification of roads and streets into
systems,

2. Measurement of physical conditions.

k A

3. Evaluation of tratfic data.

4. Tolerable standards for determining toler-
able facilities.

5. Construction standards for needed improve-

ments.

6. Field appraisal of existing roads and struc-
tures.

7. Reports on conditions and needed improve-
ments.
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8. [Initial screening of reports to check basic
data.

9. Engineering review to appraise quality and
results.

10. Field check to confirm or modify initial
results.

11. Office correction and integration of field
reports.

12. Tabulation of detailed data by systems.

13. Analysis and interpretation of results.

14. Program development.

With the counsel of the State, County and City
Engineers Advisory Committees, the engineering
staff prepared procedural manuals covering the
first seven steps of the engineering process. These
manuals, with standard reporting forms, served
as a basis for the field appraisal and made possi-
ble a high degree of uniformity in reporting exist-
ing conditions of roads, streets and bridges and
in determining needed improvements,

The manuals established specific principles
and techniques for measuring deficiencies and
determining  needed  improvements. Separate
manuals were prepared for appraisal of rural
State trunk highways, county and township roads,
streets in municipalities of over 5,000 population,
and streets in municipalities of under 5,000 popu-
lation.

The Field Appraisal
Appraisal of the Trunk Highway System, in-
cluding the portions within municipalities, was
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the responsibility of the district engineers of the
Department of Highways.

County engineers were responsible for appraisal
of the county roads in their respective counties.
By agreement with the Minnesota County High-
way Engineers Association and the Minnesota
Association of Township Officials, county engi-
neers were also responsible for appraisal of the
needs on township roads within their counties.

City engineers appraised street needs except ur-
ban extensions of State trunk highways. Because
most cities under 5,000 population in Minnesota do
not have city engineers, county engineers provided
valuable assistance to many of the small munici-
palities in making the city street appraisal.

Field engineers used much of the basic data
available from the Highway Planning Survey in
regard to road and bridge characteristics, traffic
and accident data, and other special studies.

Standards

State trunk highways, county and township
roads and city streets, while having certain
characteristics which are similar, serve traffic of
widely varying volumes and composition. High-
way standards are the basic element for measur-
ing these differences and the engineering yard-
stick by which it is possible to evaluate what is
needed to obtain safety and economy in an
integrated highway transportation network.

Standards developed by the American Asso-
ciation of State Highway Officials, U. S. Bureau
of Public Roads, Highway Research Board and
other agencies, have been determined through
years of experience and research. They hwe
proved adequate for modern highway traffic serv-
ice. The design standards in use by the
Department of Highways and the highway de-
partments of the counties of the State compare
favorably with national accepted standards.

In developing standards for highways, con-
sideration must be given to various fac-
tors influencing vehicle movement. These fac-
tors fall into two broad categories, those affecting
the structural design or load carrying ability of a
road and those affecting capacity or ability to
carry the volume of traffic using a road safely
without undue congestion. To establish economi-
cal standards, consistent with traffic needs, re-
quires knowledge of present and future traffic
volumes, composition and operating speeds.

Sharp curves and steep grades affect highway
capacity and control operating speeds. Combined,
they limit sight distances and restrict the

A county road meeting tolerable standards.

amount of roadway available for safe passing
maneuvers. Commercial vehicles have a greater
effect on highway capacity for they occupy
more road space and influence traffic over a
larger area than do passenger cars. The width,
height and length of commercial vehicles and the
relatively higher speeds of passenger cars control
many elements of standards. Loads carried by
commercial vehicles also influence the thickness
and type of road surface required and the design
of bridges.

Capacity as a criteria for standards on local
roads is not an important factor, as traffic volumes
are generally low. Consideration must be given to
satety and provisions made in the basic design for
future improvement to a higher type when traffic
warrants.

The Engineering
Study Standards

With the advice of the advisory commit-
tees, two sets of standards were developed
for use in this study. First, a set of minimum or
tolerable standards for comparison with existing
road and street conditions to determine deficien-
cies. Second, a set of new construction standards
for the preparation of cost estimates for needed
improvements.

Tolerable Standards

Tolerable standards are set by engineering
judgment with the objective of deﬁnmg the exist-
ing investment that can be continued in use with
reasonable safety and without serious incon-
venience to traffic.

Tolerable standards used are lower in all
respects than the new construction standards.
Existing roads and streets measuring up to the
tolerable standards are reasonably adequate for
today’s trafic and can be used until they
obsolete, either for

become structural  or
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capacity reasons. Existing roads and streets not
measuring up to the tolerable standards are in-
adequate for today's traffic and represent a back-
log of needed improvements. They are the
facilities which should be given first consideration
in the formulation of construction programs.

New Construction Standards

Standards developed by the American Associa-
tion of State Highway Officials reflect the type of
highways that are desirable, economical, and most
efficient in serving transportation needs. Where
roads are improved to standards lower than those
prescribed in the policies of American Associa-
tion of State Highway Officials, some efficiency
and safety is sacrificed.

The new construction standards used for esti-
mating costs of needed improvements on State
trunk highways and rural county and township

roads conform to the recommendations of the
A.A.S.H.O. with a few minor exceptions. They are
also substantially in accordance with the stan-
dards currently used by the Department of High-
ways and the counties.

There are no national standards for municipal
streets, nor are their uniform street standards
in use by all Minnesota municipalities. The new
construction standards developed for municipal
streets agree with the best practices used in the
State and in cities elsewhere in the nation.

The complete tables and instructions for both
sets of standards are too voluminous to publish
here. They are available in the files of the High-
way Planning Survey and in the separately pub-
lished manuals.

Examples of Tolerable and
Construction Standards

The following table shows a comparison of
some of the essential features of the tolerable
standards and new construction standards used
for rural State trunk highways. The traffic volume
groupings are identical for both sets of standards,
but in their application an im?mtant difference
exists. In the case of tolerable standards, the
volumes refer to present traffic. In the case of new
construction standards, the volumes refer to an-
ticipated 1973 traffic. Road improvements last

COMPARISON OF TOLERABLE AND NEW CONSTRUCTION STANDARDS
2-LANE RURAL STATE TRUNK HIGHWAYS
(ROLLING TERRAIN)

Average Daily Traffic

item QOver 2,400
Surface Type

T e 2 o ok o e i ] e i e Intermediate

New DORATICEION oo iasd f it a e s High
Surface Width

B0 N Vot s e i el o 20

New' Constilobli amyes el sd s e-sass 24"
Roadway Width (Including Shoulders)

Tolerthle | . . re vy ammry e s DR

NMew CaRRuston = s ree o omed 81 44°-4%
Curvature

)R o AL e i o i i i i A 6°

New EansStimelar « s s v i 05 vamemseses 3"

Stopping Sight Distance
L e o e o i e A 475

1,000 to 400 to 200 to 100 to
2,400 1,000 400 200

Intermediate  Low Low Gravel
High Intermediate  Intermediate  Low
18°-20° 18 18° —
2994’ 99'.94' 29'.94' 22'-24'
30°-32 26’ a4 g2
34°-40 300-32 28°-3() 28°-30’
bl 1® =47 18°
¥ 9° 9° g°
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many years. It would be uneconomical to design
and build a new facility for present traffic only.
The new construction standards, therefore, must
be based on the traffic growth expected during
most of the life of the facility and traffic that may
be attracted to it because of the improvement.

The tolerable surface types specified were con-
sidered adequate only if they were in good con-
dition.

All two-lane roads carrying traffic above 2,400
vehicles ger day were analyzed to determine
whether divided four-lane construction would be
required within the 20-year study period. Because
of the several variables affecting capacity of two-
lane roads, the point at which four-lane con-
struction becomes necessary varies through a
rather wide range. In a few cases, two-lane de-
sign was found adequate for traffic volumes of
5,000 vehicles per day. However, in some cases,
capacity was reached at about 3,000 vehicles per
day because of alignment.

Some of the elements of the tolerable and new
construction standards for county and township
roads are shown in the table below.

Tolerable standards for the various classes of
city streets were based on (f:hysical condition and
traffic adequacy. Intermediate type surfaces, in
good condition, were required in developed areas.
For streets in sparsely developed areas, gravel sur-
faces were considered tolerable. A minimum
width of surfacing adequate for two moving lanes

of traffic was required. The new construction
standards for city streets called for high type
pavements on al'teriﬂ.lﬁ i\nd husiness access streets
and intermediate type surfaces in developed resi-
dential areas. Widening, to provide additional
traffic lanes, was acceptable only when applica-
tion of approved traffic engineering techniques
would not provide the required capacity.

The above comparisons do not reflect many
other elements of new construction standards giv-
en consideration, such as structure design, snow
control, control of access, and elimination of haz-
ards at railroad grade crossings and highway inter-
sections. Typical examples and a brief discussion
of each follows.

Bridge Standards

The new construction standards provide that
bridges shall in all cases be a minimum of four
feet wider than the surface width of the pavement
on approaches. For roads carrying in excess of

COMPARISON OF TOLERABLE AND NEW CONSTRUCTION STANDARDS
COUNTY AND TOWNSHIP ROADS
(ROLLING TERRAIN)

Average Daily Traffic

ltem 400 to 200 to 100 to 50 to 2510
1,000 400 200 100 50
Surface Type
U2 Fey 17T i b il e PR S Low Low Gravel Gravel Gravel
New Construction ........covvvnnn. Intermediate  Intermediate  Low Gravel Gravel
Surface Width
T e e e 18 18’ - — o
e, IEDAMAICHTION - e s s o s s oy 22'-24" 29'-24’ 29’24’ —_ —
Roadway Width (Including Shoulders)
O T e e e o o i o 26’ 24’ oot 207 18
Newr GDRBEEOIBIN s i o e s bt o w0 fr 30 28’ 26'-28" 24’ 23
Curvature
I R T o = et 4 A 11° 14° 18° Safe for 30 m.p.h._
New Construction ...........00n.... 9° 9° 9° 14° Sate for
30 m.p.h.
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2,400 vehicles per day, the new construction
standards called for full 10&flwa) width on bridges
less than 100 feet in length. For bridges over 100
feet in length, the standards provide for approach
pavement width, plus six feet additional width.
The load design capacities specified vary with
the anticipated amount of heavy commercial
traffic.

Snow Control

Minnesota, along with other states in the snow
belt, has the problem of keeping highways free
from snow during winter months. Highway design
can materially ease the winter maintenance prob-
lem. Raising grade lines above the natural ground,
streamlining of slopes and ditches, and designed
planting of wind breaks promotes self-clearing
snow control through wind action. The standards
for new construction include those features.

Control of Access

The safety, efficiency and mobility of vehicle
operation depends greatly upon limitation of inter-
ference from the roadside and from traffic enter-
ing or leaving at driveways and crossroads. In
most instances, traffic moves rapidly between
cities in rural areas and then proceeds at a snail’s
pace when the suburban areas are reached. The
efficiency of long distance travel decreases rapidly
in and around urban areas.

To preserve and protect main highways as
efficient means of transportation, access connec-
tions should remain at a practical minimum and
their type and design should be commensurate
with the importance of the highway.

Control of access may be accomplished by legal
means through ownership or easements on strips
adjacent to the highway, or physically by develop-
ment of parallel frontage roads, or by any other
type of control that will prevent indiscriminate
access to the through roadway.

For new highway facilities carrying large traffic
volumes, access rights of ftdjacent property should
be acquired at the time the rights of way are ob-
tained. This will prevent ribbon develop
ment which results in early obsoclescense, de-
creased capacity, and increased numbers of acci-
dents.

The new construction standards required con-
trol of access on all four-lane divided facilities on
new location in rural areas and for expressway
and freeway construction in urban areas. Control
of access was also required on four-lane divided
facilities constructed on existing locations in rural
areas where its provision was economically feasi-

ble. Control of access was not required, but was
indicated as desirable, on all two-lane roads carry-
ing in excess of 2,400 vehicles per day.

Railroad Crossings and
Highway Intersections

Railroad grade crossing protection devices were
called for by the new construction standards at
all crossings where the product of highway traffic
and number of trains per day exceeded 3,500.

Railroad separation structures were listed as
needs in rural areas at main line crossings, on two-
lane roads where the number of trains exceeded
six per day, and on all four-lane divided highways.

In urban areas railroad separation structures
were reqnired at main line crossings on con-
trolled access facilities and, where practical and
economically feasible on other arterial streets
carrying high traffic volumes.

Highway separation structures were shown as
needs on two-lane roads in rural areas when total
traffic at an intersection exceeded 6,000 vehicles
per day. On four-lane divided roads, highway
separation structures were specified when the total
traffic exceeded 16,000 vehicles per day and cross-
road traffic exceeded 1,000 vehicles per day.

Determining Deficiencies

For all rural roads, report forms were prepared
by the field engineers for each section of con-
tinuous roadway having uniform physical charac-
teristics and about the same volume and type of
traffic over its entire length. The report forms
provided a description of the existing facility,
that is, the type of surface, its condition, its width,
the width of the shoulders, traffic data and other
pertinent information necessary to an evaluation
of current needs. The data for each road section
was compared against tolerable standards for the
traffic volumes served. Road sections failing to
meet the tolerable standards were considered in-
adequate and in need of immediate improve-



ment., Costs of correcting deficiencies on sections
found to be inadequate were based upon new
construction standards for anticipated future
traffic.

Those sections of the rural State Trunk System
found to be adequate for today’s traffic were given
further consideration to determine whether they
would become deficient, either structurally or
from a capacity standpoint, within 20 years. For
analysis purposes, the future needs were grouped
into time periods of 1 to 5 years. 5 to 10 years, 10
to 15 years, and 15 to 20 years. Future deficiencies
for structural reasons were based upon the esti-
mated remaining life of the existing surface as
determined from studies by the Highway Planning
Survey of the rates at which Minnesota highways
are wearing out and being replaced, confirmed
by field inspection. Future deficiencies for ca-
pacity reasons were based upon projections of
traffic growth as related to calculated practical
apacity of existing facilities,

Future replacement needs on county and town-
ship roads tound to be adequate in the field ap-
praisal were estimated by the engineering staff.

The estimates were based on analysis of the
average life expectancy of various surface types
found on local rural roads.

The procedures for appraisal of city streets in-
cluding urban extensions of State trunk routes
differed from the procedure for appraisal of the
rural roads to the extent that reports were sub-
mitted only for sections found to be deficient.
For those streets classified as residential or husi-
ness access, only present deficiencies were re-
ported. The future needs on access streets were
estimated by the engineering staff. On urban por-
tions of State trunk routes and on streets classi-
fied as arterials, future needs were estimated by
the field engineers.

Staff engineers visited each State highway con-
struction district during the field appraisal to
review progress and offer assistance. Group meet-
ings were held with the county engineers for the
same purpose. In addition, as the study progress-
ed, visits were made to those counties and cities
where special problems arose requiring interpreta-
tion or modification of the procedures.

MINNESOTA LEGAL AND A.AS.H.O. RECOMMENDED GROSS LOAD LIMITS
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Engineering Review

As the field reports were received in the en-
gineering study offices, they were given an initial
screening by clerical personnel to see if the data
were complete and extensions properly made.
Then the staff engineers gave each and every
field report a detailed review to determine
if the appraisal procedures had been properly fol-
lowed, if improvements proposed were reasonable
and justified and accurately estimated as to cost.
In cases of doubt, field checks were made to con-
firm or modify the initial appraisal.

As the review of the individual reports was com-
pleted, county by county and city by city, the
data on the report forms were transcribed to
numerical codes for punching on tabulating cards.
These reports served as the basis for the estimates
presented in Chapter 4 of capital investment re-
quirements to meet present and future construc-
tion needs.

Extent of Reporting

Reports were received covering the entire
State Trunk System and for all rural county and
township roads. Reports on street needs were re-
ceived from all of the 54 cities of over 5,000 popu-
lation. Of the 753 cities under 5,000 population,
584 reported, or approximately 78 per cent. Of the
169 smaller cities not 1ep0rtmg 82 were in the
population group 0 to 500; 29 in the population
group 501 to 1,000; 47 in the population group
1,001 to 2,500; and 11 in the population group
2,501 to 5,000. All together, reports on city street
needs were received from cities containing 92
per cent of the urban population of the State and
representing 97 per cent of all urban needs.

Construction needs in the cities for which re-
ports were not received were estimated by the en-
g_,meermcr staff. This estimate was made by ex-
pansion of the reported needs in the smaller cities
on the ratio of the population of the cities report-
ing to the total population of all cities in the
under 5,000 population group.

Standards of
Vehicle Size and Weights

The increasing use of highways by heavily load-
ed vehicles, often fast moving has created many
problems concerning maximum size and weights
of vehicles for which highways and bridges must
be designed to prevent rapid deterioration. Ex-

tensive studies have been made taking into ac-
count the cost of building and maintaining high-
ways in relation to service demands of motor
transport.

The American Association of State Highway
Officials issued a policy statement in 1946 con-
cerning the size and weights of vehicles and
urged uniform adoption by all states for the fol-
lowing reasons:

1. To establish one of the fundamental pre-
requisites of highway design.

2. To promote efficiency in interstate motor
vehicle operation.

3. To promote the safety of highway trans-
portation.

4. To establish a basis for regulating rela-
tionships between the dimensions and
weights of motor vehicles and strengths
and capacities of existing highways.

Minnesota laws concerning sizes and weights
of vehicles vary to some degree with American
Association of State Highway Officials standards.
The following table and the chart on page 103
show comparisons between the two:

Minnesota A.A.S.H.O.

L o - e = e 8'-0” 8-0"
AT, s R e 12-6” 126"
Length

Truck—single unit ......... 40'-0" 350"

Truck—tractor and

semi-trafler  ........ 45'-0" 50°-0"

Truck—combination ....... 45°-0" 60’-0"
Maximum Axle Loads:

Sinple ARIE . e e, 18,000 1bs. 18,000 Ibs.

Tanden dxde - ciiiatains 28,000 lbs. 32,000 Ibs.

As the table and chart reveal, the major differ-
ences between Minnesota law and American As-
sociation of State Highway Officials standards
are found in the vehicle length restrictions, tan-
dem axle, and gross load limitations. All of the
bordermg states permit tandem axle loads above
that of Minnesota, three of which coincide with
Association pohcy Minnesota’s imitations on gross
loads for overall axle spacing in excess of 19 feet
are somewhat greater than those recommended
at the present time by the Association. The dif-
ferences, while not mdteually increasing the cost
of new structures, do dd\felsely affect older struc-
tures because of the higher gross loads permitted.

Recommendations covering amendments to
size and weight laws are contained in Chapter 6,
Management.



APPENDIX

COST OF IMMEDIATE NEEDS

ON RURAL ROADS

(AS OF NOVEMBER 1, 1953)

TOTAL STATE TRUNK HIGHWAY STATE-AID COUNTY-AID AND COUNTY TOWNSHIP ROADS
Road Structure Total Road Structure Total Road Structure Total Road Structure  Total
COUNTY Miles Cost Miles Cost Cost Cost Miles Cost Cost Cost Miles Cast Cost Cost Miles Cost Cost Cost

($1,000) ($1,000) ($1,000) (§1,000) (51,000) ($1,000) ($1.000) 1$1,000} 1$1,000) /§1,000) ($1,000) ($1,000) §},000)
AITEIN 531 4904 56 1,092 no 1,202 124 995 247 1,242 196 1,529 256 1,785 155 854 2 475
ANOKA 386 6,247 31 3787 3,787 77 950 125 1,075 104 958 958 174 419 8 427
BECKER 537 4,802 28 1844 85 1,929 82 636 12 648 261 1,527 7 1,534 166 676 15 &91
BELTRAM} 499 3,746 17 847 56 703 112 722 110 832 196 1,279 78 1357 174 807 87 874
BENTON ... ....... 406 4,734 a5 1,803 193 1,996 135 1,243 173 1,416 130 859 77 934 106 351 35 386
BIG STONE ........ .. . ... 362 2127 18 399 a99 39 253 9 262 209 1,099 < 1,099 96 367 367
BLUT EARTH ... ...... . 601 9,247 57 2817 876 3693 208 2,200 841 3,041 212 1,327 433 1,760 124 5N 242 753
e e R 467 5341 25 683 293 976 148 1,504 958 2,462 a9 430 10 440 255 1,006 457 1,463
CARLTON = 265 2,755 14 A47 175 622 73 976 78 1,054 76 624 47 671 102 383 25 408
CARVER 263 4806 47 3,507 1111 4618 48 794 98 892 43 448 63 51 105 609 176 785
CASS 749 5915 57 1,825 16 1,941 75 783 &6 849 352 1,895 229 2124 267 947 54 1,001
CHIPPEWA 26 3,769 53 2,006 2,006 83 676 40 716 73 505 6 51 1nz nz 219 534
CHISAGO 367 4086 23 1,769 1,769 88 904 71 975 m 751 16 767 145 569 6 575
CLAY 480 5724 4 2049 265 2,414 19 910 293 1,203 131 769 510 1,279 189 665 163 B28
CLEARWATYER ... . ... 25 1,814 25 25 68 504 24 528 182 627 112 939 75 306 18 324
COOK 239 3,215 13 972 204 1,174 a5 986 986 &0 750 16 786 121 287 287
COTTONWOOD .. ..... ... . .. 628 4,487 19 552 327 879 131 1,329 28 1,357 128 869 253 1122 350 844 285 1,129
CROW WING 456 4241 53 1764 52 1,816 7 A2 &0 481 128 1,137 207 1,344 204 566 34 400
DAKOTA 288 7,593 41 3549 478 4027 105 1410 206 1,616 96 1,055 47 1,02 124 817 a1 848
DODGE .. 193 2,180 14 306 77 383 57 746 60 806 26 289 15 404 98 393 194 587
DOUGLAS 436 3,270 20 593 32 625 185 1,351 54 1,405 146 848 44 892 85 348 348
FARIBAULT 473 5044 65 65 75 1,25 83 1,334 92 948 535 1,483 06 1,427 735 2,162
FILLMORE 359 7,094 A7 1,676 820 2,496 50 653 785 1,438 48 534 459 993 214 1,361 806 2,147
FREEBORN 369 5358 22 1,9 118 2,029 110 1,293 102 1,395 88 888 231 1,119 149 590 225 815
GOODHUE ....... 424 10,041 76 6,389 700 7,089 110 1,450 103 1,553 8 88 26 114 230 1,275 10 1,205
GRANT 167 910 2 29 29 29 251 251 92 461 461 44 169 169
HENMEPIN 333 13,195 75 8475 2,292 10,767 98 1,398 1,398 a2 344 70 414 128 596 20 616
HOUSTON 213 4,520 25 1,050 763 1813 77 962 241 1,203 9 s 313 a7z 102 721 4N 1,132
HUBBARD 427 3098 22 1.006 1006 29 166 32 198 244 1,389 54 1,443 132 451 451
ISANTI 421 3,019 9 394 277 671 77 563 19 582 136 910 90 1,000 199 761 5 766
ITASCA 976 11,681 144 3,510 728 4,238 B2 870 g5 955 402 3,803 700 4,503 348 1,953 a2 1,985
JACKSON 323 ‘922 20 888 122 1,020 108 1,218 522 1,740 22 240 178 418 173 691 53 744
KANABEC . . . ... ... 285 3,052 56 1,474 104 1,578 33 265 132 97 nz 487 61 748 79 322 7 329
KANDIYOHI .. .. . ... .. .. 522 5341 35 1,778 23 1,801 142 1,472 52 1,524 228 1,665 14 1,679 nz 332 5 337
KITTSON ) 559 4,174 2 1,572 209 1,781 85 714 76 790 87 414 64 478 355 1,096 29 1,125
KOOCHICHING . 260 4,462 64 1,861 687 2,548 30 281 281 119 1,065 285 1,350 47 242 41 283
LAC QUI PARLE 435 4,258 42 1.9 171 1,962 B84 650 148 798 211 1,161 15 1,176 97 279 43 122
A W — 312 6,835 74 3520 1,028 4,548 9 167 18 185 125 1 147 1,610 104 449 43 492
LAKE OF THE WOODS 165 1,796 448 448 14 149 98 247 125 853 138 991 26 96 14 110
LE SUEUR . . ... .. ... 254 4873 50 2,549 412 2,961 137 1,446 53 1,499 15 101 20 121 52 265 27 292
LINCOLN 275 1,869 3 94 27 121 111 1,062 28 1,090 85 447 26 473 76 154 29 185
T T e —— 332 2.355 27 635 42 677 a7 241 100 341 19 603 197 800 149 318 219 537
MeLEOD 216 2,318 10 445 5 450 87 750 132 882 &1 537 67 £04 78 244 138 a8
MAHNOMEN 243 1,430 5 125 4 129 a7 257 46 303 105 652 51 703 96 291 4 295
MARSHALL 1,221 5,830 12 75 226 301 124 1,473 73 1,546 155 1,228 128 1,356 $30 2,303 324 2,627
MARTIN ... .. 387 4,597 18 1.257 30 1,287 83 850 140 990 147 965 263 1,228 139 611 481 1,092
MEEKER : 649 4,975 7 1,269 70 1,339 17 1,125 52 1177 486 2,008 396 2,414 9 45 45
MILLE LACS 526 8,071 57 4513 415 4928 91 749 13 862 196 1,313 70 1,383 182 889 9 898
MORRISON 787 6,44) 23 1,180 119 1,299 142 1,507 153 1,680 268 1,736 87 1,823 354 1,621 a8 1,659
MOWER .. .. . ... ....... 216 5,825 16 1,660 1,200 2,860 61 782 522 1,304 35 459 a3 790 104 526 345 871
MURRAY 488 2,975 46 1,08 4 1,085 71 591 27 818 149 472 26 698 222 455 1ne 574
MICOLLET 300 4,438 13 1,854 315 2189 105 1,272 28 1,300 86 568 al 599 96 360 10 a7o
NOBEES ™ .00 o oo o 501 4,089 32 987 22 1009 129 1,315 4] 1,356 71 488 488 269 1,064 172 1,236
NORMAN 454 5,398 27 1,609 149 1,758 45 443 131 574 297 21 476 2,610 85 342 94 456
OLMSTED ... . ... ......... 490 8,672 42 2,232 847 3,079 120 1,987 759 2,748 20 158 na 271 308 1,938 638 2,576
OTTER TAIL . 706 6,923 33 1,103 12 L1115 170 2,480 67 2,527 340 2,396 182 2,578 163 695 8 703
PENNINGTON 317 2,449 3 48 103 151 110 906 260 1,166 104 556 214 770 100 358 4 362
PINE - — é52 6,779 46 1,578 188 1,766 N5 17N 258 1,539 264 2,302 197 2,499 227 950 25 975
PIPESTONE . ... 326 2,177 31 122 751 &9 820 112 631 145 776 92 354 196 550
POLK . . .... 1,011 7,535 23 1,297 31 1328 125 1,533 . 769 2302 218 1,701 815 2,316 645 1,150 439 1,589
POPE 44] 2,769 & 124 124 74 720 85 805 120 755 755 241 1,008 77 1,085
RAMSEY 55 6,347 30 3,640 1,385 5025 14 201 215 1,016 & 120 120 240 5 &6 66
RED LAKE 181 2,049 14 316 316 75 804 253 1,057 67 369 163 532 25 99 45 144
REDWOOD 451 4,729 a8 519 i 526 76 734 707 1,441 124 808 517 1,325 213 964 473 1,437
RENYILLE 258 1,922 10 166 77 243 114 890 80 970 56 261 90 asi 78 236 122 358
RICE ..... ..... 398 6,494 30 2,258 342 2,600 N7 1,654 144 1,798 107 1,054 161 1,215 144 &47 234 881
ROCK . 376 3,959 25 394 100 494 9 1,007 307 1314 109 931 200 1,132 151 624 w5 1,019
ROSEAU 308 1,917 2 260 15 275 25 169 50 219 91 572 228 800 180 555 68 o;a
ST. LOUIS 938 15335 93 3,437 98C 4,417 142 1,504 361 1,867 564 6,103 2,026 8,129 129 834 88 922
SCOTT 236 5,743 57 4817 47 4864 114 1,380 7 1,387 c2 252 20 272 33 197 23 220
SHERBURNE 240 3917 38 1,814 667 2,431 55 438 234 872 87 iz 131 543 60 221 221
SIBLEY 485 4,525 5 988 5 1,045 134 1,686 59 1,745 104 648 70 738 212 844 153 997
STEARNS 697 11,787 66 4,987 722 5709 151 1,674 761 2,435 288 2,277 280 2,557 192 871 215 1.066
STEELE 131 2,931 1,076 464 1,540 53 590 57 647 20 184 14 198 47 191 355 346
STEVENS 383 1,651 78 552 552 137 624 10 634 168 460 5 463
SWIFT 524 3,195 8 299 138 437 148 1,178 1,178 171 1,040 26 1,066 197 483 3l 514
TODD 637 7,672 57 2,420 36 2,456 215 2,374 377 2,751 168 1,348 234 1,582 197 842 4] 883
TRAVERSE 284 2,150 4 92 92 106 869 44 913 15 724 158 882 59 195 &8 263
WABASHA ... .. ... ... 289 10,711 38 5061 2,626 7,687 62 913 557 1,470 55 523 121 544 134 725 185 910
WADENA 502 3579 10 785 154 939 90 582 276 858 266 1,233 144 1,377 136 261 44 A.gs
WASECA 367 2,593 4 4 163 1,59 75 1,665 77 326 78 404 127 424 96 520
WASHINGTON 401 10728 73 7.80) 895 8,496 41 451 6 512 93 751 751 194 948 23 269
WATONWAN 154 1,211 8 145 8 153 35 316 89 405 14 122 12 134 97 232 187 g;?

WILKIN .. . . 322 2,330 18 303 87 390 93 664 328 992 117 595 122 717 94 188 43
WINONA ... .. 352 17,918 43 13,149 685 13,834 71 1,065 248 1,313 107 1,365 323 1,688 131 B18 265 1,083
WRIGHT . 521 6,912 72 3,621 219 3840 114 1142 7t 11213 53 538 538 282 1,154 167 ‘3:?"'

YELLOW MEDICINE 185 1,846 19 580 146 726 55 382 75 4 43 209 23 232 68 198 233
Total 36372 442764 2746 154,478 26,953 181,431 7,950 82,868 15501 98,367 11,608 62,576 14813 97,389 14,068 54091 11,484 65575




COST OF IMMEDIATE NEEDS
ON MUNICIPAL STREETS

(AS OF NOVEMBER 1, 1953)

TOTAL STATE TRUNK HIGHWAYS ARTERIALS OTHER CITY STREETS

POPULATION Number Read Struciure Total Road Structure Total Road Structure Total

GROUP Of Miles Cost Miles Cost Cost Cost Miles Cost Cost Cosf Mites Cost Cost Cost
Places ($1000) {$1000) ($1000) ($1000) ($1000) ($1000) ($1000) ($1000) ($1000) ($1000)
0- -500 e recyyaaaan s 438 673 15759 B2 5,844 1,332 7176 174 2,253 B30 3,085 417 5313 185 5,498
501-1000 .. ........... 146 413 8,847 a8 3,225 578 3,803 52 849 301 950 n 4,092 22 4,114
100128500 "o, 133 507 15,550 56 6,523 1,576 8,099 a4 00 210 1,110 407 5762 579 6,341
2501-5000 ..........., 9 320 12,157 41 5,336 1,529 6,865 44 720 386 1,106 235 4,067 19 4,186
5001-10,000 ........... 3 342 17,816 4 4,003 1,790 5,793 50 1,826 1,515 3,341 268 8,028 654 8,682
10,001 - 30,000 .......... 20 611 35,153 47 7.297 4,498 11,795 132 7,526 2,936 10,462 432 12,041 855 12,896
DULUTH .......... Al 1 228 12,007 3 3,846 32 3,878 41 1,095 565 1,660 184 5,489 980 6,469
ST PAML . Cclooilii, 1 157 51,745 46 29,199 7919 3z, 18 13 2,347 360 2,707 8 11,270 650 11,920
MINNEAPOLIS ........... 1 150 69,564 48 44,900 9,960 54,860 24 3,193 4,880 8,073 78 6,613 18 6,631
POEAL oo 807 3,401 238,618 385 110,173 29,214 139,387 574 20,511 11,983 32,494 2,442 62,675 4,062 66,737

106





