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Section 9A of Act 51 of 1951, as amended and supplemented by Acts 153 and
262 of 1957, provides: “The State Highway Commissioner shall make a continuing
study or survey of highway conditions and deficiencies throughout the State in order
to re-evaluate highway needs at regular intervals and thereby keep current the results
of the study contained in the 1955 reports entitled ‘Modern Highways for Michigan,
An Engineering Base for a Fiscal Report’, and ‘Financing Modern Highways for
Michigan’.” '

The principal intent of this legislation was to provide a basis for determining an
equitable proportioning of State collected motor vehicle highway funds among the
three principal agencies responsible for the construction and maintenance of the road
and street systems,

Although this section of the Act placed the principal responsibility for the col-
lection and compilation of the needs data upon the State Highway Commissioner,
there was an apparent responsibility on the part of each county and municipality
in the State to provide accurate information upon which these needs could be
evaluated.

In a study of the magnitude and importance of the state-wide needs evaluation,
it was necessary to establish certain rules and regulations to provide uniformity in
the results of the study commensurate with reasonable anticipated traffic transpor-
tation requirements. The State Highway Department worked closely with the
County Road Association and Michigan Municipal League in the promulgation of
these rules and regulations and the establishment of uniform standards of con-
struction based upon the classification and anticipated traffic volumes of various
county roads, municipal streets, and state trunklines.

Fach agency—the County Road Association, the Michigan Municipal League,
and the State Highway Department, named an Engineering Advisory Committee
to assist in establishing study procedures, methods of analysis, review of interpre-
tations, conclusions, recommendations and contents of reports.

The State Highway Department received full cooperation in the collection and
compilation of the needs data for the period 1960-1980 in accordance with the rules
and regulations, standards and instructions as provided in the procedure manual
issued for determining needs of each agency.




The people of Michigan are served by a vast
network of approximately 110,000 miles of high-
ways, Toads, and streets. Of this total approxi-
mately 9,000 miles are under the jurisdiction of
the state, 86,000 under the administration of the
county road commission and 15,000 under the
responsibility of municipal street authorities. On
these systems are approximately 8,500 structures
including railroad and highway separation facilities.

Some 94,000 miles of the total 110,600 miles
are in rural areas and 16,000 are within incor-
porated municipalities. The mileages of existing
road and street surface types are shown in the
accompanying table,

Today, in spite of recent accelerated programs
by state, county, and local governments, grave
deficiencies handicap traffic on every class of pub-
lic road and street. Without positive remedial
action, these conditions will grow worse. In
order to preserve the increased capital investment
already expended on the various systems; to bring
today’s facilities up to design standards; to meet
present traffic requirements and to keep pace with
future traffic demands, as they accrue, requires
responsive and dynamic leadership on the part of
legislators and highway administrators, and a
fully informed and interested public.

EXISTING MAJOR ROAD ANDR STREET SURFACE TYPES

Municipal

State Trunklines County Primary Major Streets

Type of Surface Miles Percent Miles Percent Miles Percent
High Type ........ .. .. 6,164 65 1,541 7 2,032 51
Intermediate Type . .. ... 2,720 29 12,401 53 1,606 40
Gravel .. .. ... ... . ... 594 6 8,058 35 339 8
Unimproved ... . ... .. 1,283 5 40 1
Totals ....... 9,478 100 23,283 100 4,017 100

EXISTING LOCAL ROAD AND STREET SURFACE TYPES

County Local

Municipal Local

Type of Surface Miles Percent Miles Percent
High Type ........................ 415 1 3,698 36
Intermediate Type ............ ... .. 5,079 8 3,323 32
Gravel ........ ... ... ... .. ... ..... 38,151 61 2,413 23
Unimproved ....................... 18,897 30 960 -9
Totals .. .................. 62,542 100 10,394 100




A COMPLEX PROBLEM

To provide adequate highway service, it will be
necessary to clear the backlog of existing defi-
ciencies, to correct future deficiencies as they ac-
crue, and to maintain and manage the several
systems while this work is in progress. Completion
of this entire program over a 20-year period will
cost approximately $11 billion.

In the past the various highway jurisdictions
have faced challenging tasks yet they have con-
structed and maintained approximately 110,000
miles of highway and street systems that have
served the public well. But the accumulation of
facilities needed today, and the certain large needs
of the future, require closer cooperation of all
highway, road and street authorities and improved
administrative, financing, and planning procedure.

This engineering report appraises the extent of
the state’s highway needs and presents alternative
programs framed to fit whatever revenue schedule
may be recommended by the finance study and
approved by legislative action. To provide for
efficient operation, the report proposes logical
grouping of the roads and streets, clear-cut assign-
ment of highway responsibilities, and a plan for
future action. In this study three types of costs are
reported.

Improvement Cost or Construction Cost. The
cost of improving a road section to a proposed
design standard to serve traflic for the next twenty
years., This cost includes right-of-way, grading
and drainage, curb and gutter, base and surface,
structures, traffic control devices, railroad protec-
tion, replacement to roadway, etc.

Maintenance Costs. The day-to-day cost of
keeping the physical plant in operating condition.
These costs, based upon past records and future
improvements, were estimated on a cost per mile
by surface type. Cost per mile estimates varied
according to different conditions such as rural and
urban projects, areas within the state, and type
and volume of traffic expected on all road systems.
If an existing road on any of the systems was to
remain a 24 foot gravel surface for 10 years, then
mainfenance cost was estimated on a cost per mile
basis for a gravel surface. If in the last 10 years
of this study, this road was proposed to be im-

proved to 24 foot bituminous concrete then main-
tenance cost was estimated on a cost per mile basis
for a bituminous concrete road. In this way, main-
tenance costs were based on future improvements.

Engineering and Administration Costs. This
cost provides for overhead expense for general
management, personnel, research, traffic and
planning, and allied activities. This cost was com-
puted on a percentage basis of the total estimated
cost of construction and maintenance. These per-
centage allowances decrcased as total volume of
work increased.

ENGINEERING PROCESS

Michigan’s network of highways and streets
falls into three jurisdictional groups: state, coun-
ties, and municipalities. For each group, suitable
design standards and uniform procedures were
set by engineers and public officials concerned.
Although the method used in the development of
the study at all three levels was similar, there were
some variations, especially in urban areas. All
cities over 5,000 population were asked to subinit
information concerning land-use, zoning, and
traffic generators. Following are the steps used
in determining highway needs for the various
jurisdictions:

1. Classification of roads and streets into sys-
tems

. Field Inventory of physical conditions

-

Evaluation of traffic data
Standards of appropriate design

Appraisal to determine deficiencies

I TR

Estimate of type, cost, and time of improve-
ment

7. Engineering Review to appraise quality and
results

8. Field Check to confirm or modify results
9. Tabulation of detailed data by system
10. Analysis to interpret results

11. Program Development to adopt average an-
nual costs for alternative programs




ECONOMIC FACTORS
AFFECTING NEEDS

Natural resources, agricultural, industrial, and
business activities and their distribution in the
state greatly influence highway requirements.
Good indicators of a state’s economy are revealed
in future trends in population, vehicle ownership,
and travel.

As the state’s economic activity increases, more
highway traffic is generated and the demand for
highway service is intensified. A vital step, there-
fore, in the development of long-range programs
for bringing the rural and street networks up to
adequacy is consideration of probable future traf-
fic demands. Highway improvements are a capital
investment for many years of service. Facilities
designed to meet the requirements only of today’s
traffic would be obsolete long before their physi-
cal life had been expended.

In the 5-year period from 1955-1960 —

o The number of motor vehicles registered
in Michigan increased from 3,111,000 to
3,302,000 or 6 percent.

e Motor Vehicle travel increased from 29
billion vehicle miles of travel to 33 bil-
lion miles or 14 percent.

During this 5-year period highway, road, and
street construction was at its highest level in the
history of the state and yet this was not enocugh
to keep pace with the growth rate in population,
motor vehicles, and travel. If members of the
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legislature had not accepted the results of the
1955 Needs Study and had not been responsive
to predicted growth trends, the needs as reported
in this study would be even greater. It is the
factor of growth which has greatly increased the
problems of providing highway facilitics adequate
for safe and efficient vehicular movement and
these problems are becoming larger and more
complex.,

However, for the purpose of this report the
Highway Department made preliminary estimates
based upon available information.

In the next 20 years it is estimated that —
e Average annual miles traveled per vehicle
will increase 13 percent.
¢ Motor vehicle repistrations will increase
by 68 percent.
e Motor vehicle miles traveled will increase
by 91 percent.
e Population will increase by 57 percent.
As highway service is essential to the growth

and prosperity of the state, this challenge of con-
structing adequate facilities to meet the services




which the above increases will require cannot be
disregarded.

The present study, undertaken to bring the
findings of the 1955 Needs Study up to date,
was begun in 1958 and the field inventories and
appraisals of needs were made for each roadway
by the engineering staff of the responsible agency.
The resulting data were tabulated and analyzed
by the Highway Department Programming Divi-
sion. Their findings were checked and approved
by representatives of the County Road Association
of Michigan and the Michigan Municipal League.
All basic information such as inventory of exist-
ing roads, traffic data, land use information, de-
ficiencies, proposed improvements and estimated
costs have been documented and placed in the
files of the Programming Division.

This study provides a detailed report of the
results of an engineering analysis of physical
needs in the next 20 years on each road and
street system. It provides alternative programs
for state highways, county roads, and municipal
streets designed to meet the essential highway
transportation requirements in 10, 15, or 20 year
periods.

1960 - 1980 NEEDS

At 1958 price levels, the estimated cost of all
improvements needed by 1980 on the major sys-
tems — state trunkliries, county primary roads,
and major city strects —is $6.35 billion. An
additional $1.77 billion'is needed for local roads
and local city streets. Total cost of needed im-
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provements for all roads and streets is $8.12
billion. Of this amount $4.88 billion is for work
i rural areas and $3.24 billion for work in mu-
nicipalities. Maintenance and administration costs
totaling $2.92 billion bring the total needs to
$11.04 billion,

Road and street needs were grouped into four
periods of five years each, according to the pres-
ent degree of adequacy and the relative urgency
of the improvement from a traffic and service
standpoint. It was found that 60 to 75 percent
of improvements necded on various systems, ex-
cept local roads and streets, should be completed
in the first 10 years.

STATE TRUNKLINES

To aid in the appraisal of needs and deter-
mination of priorities, the existing State Trunk-
line System was classified into three groups of
routes based upon their service characteristics.

Routes selected as principal trunklines, total-
ing 3,028 miles are of greatest statewide impor-
tance. They are planned for higher standards of
improvement than other trunklines. Generally,
traffic warrants their development as multi-lane
divided highways.

The second group, other major routes totaling
1,044 miles are trunklines in less populated areas
which are of more than usual importance to the
state as a whole. The remaining 5,406 miles of
all other state trunkline routes are of lesser state-
wide importance, although some serve rather high
traffic volumes.

The estimated total capital investment required
for trunkline improvements in the next 20 years
is $4.22 billion, of which $1.64 billion is in
nmunicipalities. Principal trunklines, rural and
urban, need 60 percent of the total.

Right of way costs are about 17 percent of
capital investment requirements on the State
Trunkline System. The size of the needed right
of way expenditures indicates the importance of
further study in the creation of a revolving ad-
vanced right of way fund.

The project work sheets of this engineering
study in conjunction with criteria provided by
sufficiency rating data form a technical basis for
advanced programming procedure.

The $4.22 billion on the trunkline system in-
volves:

In Thousands

Right of Way .. ... $ 730,086
Roadway ........ 2,491,840
Structures .. ... ... 1,002,554

Total ......... $4,224,480

RURAL TRUNKLINES

Approximately 2,900 miles of the existing raral
trunkline mileage now lacks sufficient capacity to
handle present volumes of traffic safely. Most of
the remaining mileage is deficient in width, sor-
face type, condition, or alignment. Most miles
include several deficiencies.

The $2.58 billion for rural trunkline construc-
tion involves 3,244 miles on new location, in-
cluding 2,516 miles of freeways with full control
of access. Also needed are 4,776 miles of re-
construction on existing alignment, including re-
surfacing and widening. Over a 20-year period,
costs include:

In Thousands

Right of Way .... $ 253,796
Roadway ........ 1,822,043
Structures . .... ... 506,801

Total ........... $2,582,640

Of the total, $1,584,500,000 is for improve-
ment of 2,189 miles of principal trunkline routes
and $998,140,000 for 5,831 miles of improve-
ments needed on other trunklines,

In this total are 3,484 miles of divided multi-
lane improvements of which 2,579 are needed
now or within 10 years. Most are on principal
trunkline routes.

Top priority rural trunkline work (0-5 years)
is recommended for specific projects costing about
47 percent of the amount which should be done
in 20 years, in turn, the 10-year total is about
68 percent of the total rural 20-year needs.




URBAN TRUNKLINES

Approximately 500 miles of the urban trunk-
line mileage is rated as critical or poor in capac-
ity to handle traffic in the next two decades. Most
of the remaining mileage is deficient in lane width
according to AASHO approved standards.

The $1.64 billion for trunkline construction
within municipalities involves:

In Thousands

Right of Way .... $ 476,290
Roadway ..... ... 669,797
Structures .. .. ..., 495,753

Total ......... $1,641,840

Needed improvements consist of 218 miles of
freeway construction, 113 miles of it in Detroit.
Also required are 45 miles of arterials on new
location and 701 miles of base and surface recon-
struction or widening on existing streets.

Since the most severe problems of congestion
occur on main city streets, some 63 percent of
all proposed urban trunkline work should be
completed within 10 years.

Under present laws, municipalities participate
to varying degrees, in the urban trunkline costs.
This information is reported under the chapter
concerning municipal street costs.

MUNICIPAL STREETS

To improve 12,330 miles of streets under the
control of municipalities will require an estimated
expenditure of $1.43 billion. Of this amount,
$884 million is for improvement of 3,503 miles of
major streets and $543 million for needed im-
provements of 8,827 miles of local streets,

Major street needs of individual municipalities
vary widely, both as to type of work and urgency.
Of the following, 72 percent of the improvement
cost is in the 12 Jargest cities,

Cost

Type of Work Miles In Thousands
Freeways ............ 16 $ 93,992
New Construction . . . . . 285 72,808
Recenstruction . .. .. .. 1,294 317,857
Resurfacing and

Widening ......... 1,908 162,486
Structures .. ......... — 237,217

Fotal .. .. ... ... ... 3,503 $884,360

In all municipalities over 5,000 population,
traffic counts were taken on major streets. A
master street development plan, properly inte-
grated with the State Trunkline Systern, was used
to serve as a basis for long-range construction
programs.

The procedures and methods used in this needs
study and the result determined will provide an
adequate base for the development of long-range
construction programs in Michigan municipalities,
In recent years, increased interest has taken place
in urban renewal and the redevelopment of down-
town areas in order to revitalize business trade
centers, It is anticipated that these factors may
vary to some extent from plans adopted in this
study. Therefore needs studies will be required to
keep pace with changing conditions as they occur
in the future.

COUNTY ROADS

Cost of construction needs on the 24,197 miles
of the county primary system during the next 20
years totals $1.24 billion of which $1,070 million
is in rural areas and $173 million is on primary
road extensions in municipalities. The construction
requirements on 54,331 miles of local roads dur-
ing the same period are $1.23 billion. Total
cost of needed construction on all county roads
is $2.47 billion.

Practically all rural county primary roads re-
guire some kind of improvement during the 20-
year period. Needs range from a limited mileage
of gravel surfaces to multi-lane divided highways.
Two-lane intermediate type surface is the pre-
dominant type of construction required on the
primary road system.

By type of work, the rural needs are:

Cost

Type of Work Miles In Thousands
Freeways ............ 16 § 34,096
New Construction . . . .. 1,479 103,559
Reconstruction . ... ... 13,379 565,411
Resurfacing and

Widening . . ........ 8,620 264,074
Structures . .......... — 102,550

Total .. .. ......... 23,494  $%1,069,690




The 20-year county primary needs include
1,411 miles of multi-lane highways in 22 counties.
About 86 percent of this mileage is in Genesee,
Ingham, Macomb, Oakland and Wayne counties.

Nearly all of the 703 miles of proposed im-
provements on county primary extensions in
Municipalities are in Wayne, Oakland, and Ma-
comb counties, The $1.23 billion for needed
improvements on local roads in the next 20 years
provides for improvement of about 89 percent of
all local road mileages. The remaining 11 per-
cent of the mileage was considered adequate with
the maintenance costs provided for in this study.

Many counties have used the information
gathered in this study to develop long-range con-
struction programs based upon priority of need
and consistent with route development in adja-
cent counties.

FEDERAL-AID NEEDS

To permit evaluation of the effect of an ex-
panded Federal-aid program, construction costs

SYSTEM

required for the next 20 years are summarized in
the accompanying table:

Cost Percent
System In Thousands of Total
Interstate .. ......... $1,484,100 29
Primary ............ 1,581,660 31
Secondary .......... 1,371,090 27

Urban Extensions . . . .. 683,360 13

$5,120,210 100

Total Construction . . . .

The Federal-aid construction needs are a dup-
lication of, and are not in addition to, needs
previously discussed on existing state and local
highway and street systems.

All Federal-aid funds allotted to Michigan to-
taled $95,243,000 for 1960.

TOTAL NEEDS

The magnitude of the total of Michigan’s more
than $11 billion of highway needs are portrayed
in the following charts. Costs reflect expendi-
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tures needed to meet expansion in population,
miles of travel, and motor vehicle registrations on
the state, county, and municipal road and street
systems. Deficient miles and costs are shown in
the following table: '

Miles of Percent
Deficient  Costin  of Total
System Road Billions  Cost
State Trunkline
System (Includ-
ing Interstate) 8,984 $ 5258 48
County Road
Systems .. ... 78,528 3.657 33
Municipal Streets 12,330 2.127 19
Totals . . ..... 99,842 $11.042 100

A map showing needs by the various counties
has been included. (See page 11.)

‘The $11 billion total does not represent needs
in addition to expected revenues. In order to
estimate additional funds required, estimates were
made according to existing sources by the High-

STATE TRUNKLINES

COUNTY ROADS

MUNICIPAL STREETS

ALL SYSTEMS

L A T

way Department. The estimated revenues avail-
able to meet 20-year needs are:

Average
Total Annual
(Projected)  (Projected)
1960-1986  1960-1980
Revenue Sources In Billions  In Millions
Federal Aid ... .. .. $1.884 $ 94.200
Motor Vehicle
Highway Fund . .. 5.016 250.800
Locally-raised ... .. i.150 57.500
Total Available
to Meet Needs . .. $8.050 $402.500

NOTE: Anticipated Borrowings and Debt Service Re-
quirements for state, county, and municipality
are not included in the above amounts. Debt
Service Requirements will total approximately
$46.6 million annoally or $933 million for 20

VEars.

The following chart shows the comparison of
needs versus projected revenues from all sources,
1960-1980:

PROJECTED REVEMUES

|

i 2 3 4
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The dimension of the needs has been reduced
to a more manageable figure of approximately $3
billion in 20 years or $150 million annually which
could be realistically met in a 20-year span.

On a 20-year basis, relative proportions of the
total needs required by the several road and street
systems remain about the same as the 1955 study.
However, this study shows a total 20-year im-
provement cost about 1.5 times greater.

The increase in motor vehicle use projected
for the 1960 study is 1.3 times the 1955 study
and is an important factor creating additional
needs.

ALTERNATIVE PROGRAMS FOR
RETIRING NEEDS

The magnitude of the total of Michigan's more
than $11 billion of highway needs and the details
of these needs as they exist on the several classes
of highway systems, make it clear that correction

will take up to 20 years. Whether these needs
can be met in this period will depend on the
funds made available for the task by the State,
the Federal Government and the local units, To
aid the Legislature and county and municipal
bodies in arriving at decisions in these matters,
estimates have been made of the annual expendi-
tures that would be required under several al-
ternative program periods.

The table below is a breakdown of the average
annpal program costs for all systems under state,
county and municipal jurisdiction.

Each program period has these basic elements:

1. Program costs are reported on an average
annual basis.

2. Costs have been developed in order to show
the cost of catching-up on the backlog of
needs and meeting needs as they occur with-
in a 10-year period, 15-year period, or 20-
year period.

ALTERNATIVE AVERAGE ANNUAL PROGRAM COSTS
INCLUDING MAINTENANCE AND ADMINISTRATION

In Thousands

10 Year Program

{Based on catching up

in 10 years and meeting

needs as they occur in
the last 10 years.)

20 Year

15 Year Program Program
{Based on catching up {Based on
in 15 years and meeting meeting the
needs as they occur in needs in 20

last 5 years.) years).

10 Year 2nd 10 Yr. 15 Year

Last 5 Yr. 20 Year

Period Period Period Period Period
State Trunklines
Rural & Urban ... ... $330,554 $195,264 $315,225 $105,961 $262,909
Major Municipal Sts. .. ... 71,784 52,994 62,768 61,252 62,389
County Primary
Rural & Urban ... ... 115,440 65,854 100,868 59,984 90,647
Sub-Total Major Roads
& Streets .......... 517,778 314,112 478,861 227,197 415,945
Local Municipal Sts. .. ... 55,874 32,018 48,786 29,426 43,946
County Local Roads ..... 129,890 54,476 107,565 46,037 92,183
. Sub-Total Local Roads
& Streets ... ........ 185,764 86,494 156,351 75,463 136,129

Total All Roads &

Streets . ............ $703,542 $400,606 $635,212 $302,660 $552,074




3. Costs of each program period is the an-
nual total of:

e Construction costs as a result of engineer-
ing analysis of roads and streets by state,
county, and municipal engineers.

e Maintenance cost figured on a cost per
mile by surface type basis for state trunk-
lines, county roads, and municipal streets.

e Administration cost estimated as a per-
cent of total volume of construction and
maintenance work proposed for cach sys-
{em.

The cost to catch-up with needs in the various
program periods is as follows:

* 10-year catch-up period

Ist 10 years 2nd 10 years
Average
annual cost §703,542,000  $400,606,000
Total Cost $7,035,420,000 $4,006,060,000

AVERAGE ANNUAL 20-YEAR PROGRAM

300

250

200

15-year catch-up period

1st 15 years last 5 years
Average
annual cost $635,212,000 $302,660,000
Total Cost $9,528,180,000 $1,513,300,000

20-year catch-up period
Average annual cost $§ 552,074,000
Total Cost $11,041,480,000

. The cost of corrccting existing deficiencies and
meeting new needs as they occur within 10 years
is $7 billion. The cost for the remaining 10 years
is $4 billion, since only the deficiencies that occur
in the last 10 years have to be corrected.

CONCLUSION

Pertinent information has been included in ta-
bles at the end of each section in this report. On
page 14 is a table showing a summary of the
total needs. Reported in this table for the various
road and street systems is the 1960 mileage, miles
of streets reported as adequate for 20 years, miles
to be improved, ultimate 1980 mileage, total needs
in thousands of dollars, and percent of total needs.

COSTS

— CONSTRUCTION

MAINTENANCE &
— ADMINISTRATION

150 [

100 [

50 [

MILLIONS OF DOLLARS PER YEAR

INTER OTHER COUNTY MUNICIPA COUNTY MURNICIPAL

STATE STATE PRIMARY MAJOR LOCAL LOCAL
TRUNK ROADS STREETS ROADS STREETS
LINES
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The 1980 mileage of major streets includes 520
miles of streets reported as adequate, 3,503 miles
of streets that require improvement, and 363 miles
of trunklines turned back to the cities. The total
municipal street system was increased by 966 miles
from 1960 to 1980, The $2.13 billion required
for municipal streets is 19 percent of the total
state needs.

The total improvement mileage on the county
primary roads reported under the 1980 mileage is
24,197 miles, however, 195 miles in Wayne
County is recommended for stage construction.
The 1980 mileage consists of 215 miles of road
that were considered adequate, 24,002 miles of
roads that required improvement, and 3,192 miles
of trunklines turned back to the county systems.
The total county road system was increased by
1,436 miles from 1960 to 1980. The total of
$3.66 billion required for county roads is 33
percent of the state total needs.

Improvements on 65 miles of -non-federal aid
highways is reported in the 8,984 miles of im-
provements on the state trunkline system. This
mileage, however, was not included in the total
1980 mileage on the state system. Another 3,192
miles of improvement on trunkline turnbacks to
counties and 363 miles of improvements on trunk-
line turnbacks to cities are not reported in the
improvement mileage on the state trunkline sys-
tems. However, costs to improve these routes to
standard for 1980 traffic are included in the needs
on state highways. Needs on the interstate and

i

primary systems tofals $4.61 billion. When added
to the $600 million required on the secondary
and non-federal aid routes the total figure for
needs on the state trunkline system becomes
$5.26 billion or 48 percent of the total needs on
all systems, _

On page 15 is a table depicting the total needs
for highways, roads and streets by system and
by nature of work such as construction, mainten-
ance and administration. Construction costs fo
improve 99,842 miles on afl systems is $8.12
billion. Maintenance requirements to keep all
roads and streets in condition is an aditional $2.42
billion. Administration and engineering costs is
another $500 million. The remaining tables at the
end of this section show the existing 1960 milcage
by type of sutface and total needs on all systems
within the 83 counties.

The engineering appraisal re-emphasizes the im-
portance of keeping a complete record of existing
conditions on Michigan roads and streets in order
to estimate past accomplishments, what needs to
be done, and how much it will cost to develop
these road and street systems in the most econom-
ical and practical manner possible to serve esti-
mated traffic requirements by 1980. This appraisal
was possible through the coordinated effort put
forth by the engineering staffs of the various
municipalities, the 83 county road commissions,
and the Highway Department. The end result is
an $11 billion needs to complete this 20-year
program.
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County

Alcona ... .. ... ...
Alger ... ... ...,
Allegan .. ........

Berrien . ........ ..
Branch ... ... S

Cheboygan . .. .. ...
Chippewa ... ... ...
Clare .......... ..
Clinton . ... ..... ..
Crawford ... ... ..

Delta ............

Genesee ..........
Gladwin ... ... . .
Gogebic . ...... ...
Grand Traverse . ...
Gratiot . .. ...... ..

TOTAL NEEDS BY COUNTY

Cost in Cost in
Millions | County Millions
40.6 | Hillsdale ......... $ 76.5
24.9 | Houghton . ... ... .. 79.7
1522 | Huron . .......... 61.7
56.6
39.g | Ingham .......... 275.0
60.2 Tonia ............ 88.1
Tosco ............ 59.6
251 | Tron ............. 50.7
61.5 | Isabelta .......... 87.1
112.6
37.8 Jackson ... ....... 128.3
2287 Kalamazoo .. .. .. .. 142.4
88.6
Kalkaska ......... 54.9
1835 | Kent . ......... ... 461.6
77.7 | Keweenaw .. ... ... 14.3
344
80.0 Lake .. .......... 322
100.4 Lapeer ........... 101.8
56.8 Leelanau . ... .. ... 28.3
974 Lf:rfawee ......... 213.5
31.4 Livingston . ....... 94.0
Luce ........... .. 19.1
89.0
50.2 Mackinac ... ...... 96.2
Macomb .. ... ..... 456.1
193 | Manistee ..., ... . 58.2
62.7 Marquette .. ... ... 88.9
3780 | Mason ........... 50.2
36.5 | Mecosta . ...... . 85.2
60.5 | Menominee ... .. .. 76.0
72.4 | Midland . ..... .. .. 76.3
85.9 | Missaukee ....... . 303
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Cost in
County Millions
Monroe ... ... . ... 114.6
Montcalm . ....... 76.3
Montmorency . .. .. 26.0
Muskegon . ..., .. 149.8
Newaygo ....... .. 77.5
Oakland .. ... ... . 681.2
Oceana .......... 58.1
Ogemaw ....... .. 33.7
Ontonagon ..... .. 577
Osceola . ....... .. 59.9
Oscoda .......... 24.3
Otsego . ......... 342
Ottawa .......... 129.5
Presque Isle . ... .. 42.5
Roscommon . .. ... 51.5
Saginaw ....... .. 238.2
Sanilac . ... .. ... 88.7
Schoolcraft . ... ... 51.6
Shiawassee ... .... 89.1
St. Clair .. ....... 280.3
St. Joseph ........ 105.0
Tuscola .......... 51.9
Van Buren ....... 78.1
Washtenaw . . .. .. 180.4
Wayne ...... ..., 2,569.6
Wexford ... ... ... 60.0
Total Cost . ....... $11,041.5




SUMMARY

Including Maintenance and Administration

Total Percent of
1960  No.Imp. Improvement 1980 Needs Total
System Mileage Mileage Mileage Mileage In Thousandys Needs
CITY
Major ............. 4,017 520 3,503 4,386 $ 1,247,780
Local .............. 10,394 2,164 8,827 10,991 878,920
Sub-Total ... ... 14,411 2,684 12,330 15,377 2,126,700 19%
COUNTY
Primary ............ 23,283 215 24,197 27,409 1,812,940
Local ..... ...... ... 62,542 5,521 54,331 59,852 1,843,660
Sub-Total .. ... .. 85,825 5,736 78,528 87,261 3,656,600 33%
STATE
Interstate
Rural ............ 860 185 750 935 810,740
Urban ............ 241 21 122 143 956,940
Sub-Total ....... 1,101 206 872 1,078 1,767,680
Primary ’
Rural ............ 4,842 193 4,491 6,484 1,957,870
Urban . ........... 638 44 593 637 883,250
Sub-Total ... .. .. 5,480 237 5,084 5,321 2,841,120
Secondary
Rurali ............ 2,610 13 2,733 2,746 374,850
Urban ............ 222 11 230 241 73,540
Sub-Total ....... 2,832 24 2,963 2,987 448,390
Non Fed. Aid
Rural ....... .. ... 46 46 152,500
Urban ............ i9 19 48,490
Sub-Total ....... 65 65 200,990
Rural ...... ...... 8,358 391 8,020 8,365
Urban ............ 1,120 76 964 1,021
Sub-Total ....... 9,478 467 3,984 9,386 5,258,180 48%
TOTAL—Rural ... ... .. 93,602 85,845 94,923
TOTAL—Urban .. ... .. 16,112 13,997 17,101
GRAND TOTAL .. .... 109,714 8,887 99,842 112,024 $11,041,480 100%
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TOTAL NEEDS BY SYSTEM AND NATURE OF WORK

In Thousands

Administration
and
System Construction Maintenance Engineering Total
STATE
Interstate
Rural . ............... . $ 660,880 $ 103,980 $ 45,880 $ 810,740
Uban ................ 823,220 79,540 54,180 956,940
Total Interstate ...... 1,484,100 183,520 100,060 1,767,680
All Other Trunklines
Rural ............... . 1,921,760 422,780 146,680 2,485,220
Urban .. ... ......... .. 818,620 129,760 56,900 1,005,280
Total All Other
Trunklines .......... 2,740,380 552,540 197,580 3,490,500
Total State .. ...... ... 4,224,480 736,060 297,640 5,258,180
COUNTY
Primary ................. 1,242,360 510,440 60,140 1,812,940
Local .................. 1,226,800 560,060 56,800 1,843,660
Total County ......... 2,469,160 1,070,500 116,940 3,656,600
CITY
Major ........... .. ... .. 884,360 314,460 48,960 1,247,780
Local .................. 543,220 303,760 31,940 878,920
Total City ........... 1,427,580 618,220 80,900 2,126,700
GRAND TOTAL .. ... ... ... $8,121,220 $2,424,780 $495,480 $11,041,480

15




The analysis of existing facilities reveals the
nature and extent of the trunkline deficiencies.
This study includes a report of estimated costs
for needed improvements. '

The engineering appraisal disclosed that within
the next 20 years all but 467 miles of state trunk-
line will need some kind of improvement to ac-
commodate present and anticipated traffic. Many
improvement needs are urgently required now or
in the near future. Needs range from minor wide-
ening to construction of freeways.

Alternate annual programs are included which
show annual financial requirements to meet con-
struction needs and provide for maintenance and
administration. Alternatives should be considered
in relation to the findings and recommendations of
the separate concurrent fiscal study.

The estimated total construction needs for all
State Highway improvements, rural and urban,
in the next 20 years is $4.22 billion. Of this
atnount $1.48 billion is for work needed on routes
of the National System of Interstate and Defense
Highways; $2.74 billion for work on other State
Highway routes. Some $1.64 billion, of which
$823 million is on the Interstate System and $819
million on the all other state trunklines is needed
for construction on highways within limits of
municipalities. In addition $2.58 billion, of which
$661 million is on the Interstate system and $1.92
biflion on the all other state trunklines is needed
for construction on rural portions of the State
Highway system. Maintenance and Administra-

17

tion costs are of $1.04 billion in addition to these
amounts.

Despite an accelerated program of construction
$2.79 billion will be needed in 10 years if con-
struction is maintained at the level of require-
ments as determined by this study.

METHOD OF APPRAISAL

In order to analyze existing highway facilities
and predict future design requirements, the fol-
lowing procedures were undertaken:

Inventory of existing conditions
Evaluation of traffic data

Selection and application of standards
Determination of deficiencies

Appraisal of type and cost of improvement
Review and tabulation of data

Estimate of maintenance and administration

Nk L=

costs
8. Program development

The scope of the study included all rural and
urban trunkline highways and structures. The
guide for the Interstate Highway Study was the
104 (b) 5 Study which was completed in 1960,
All traffic estimates, design requirements and cost
estimates that are reported in this needs report
were taken from that study. An individual analysis
of each municipality over 5,000 population was
made and an integrated pattern of streets and
highways was developed according to future travel
desires, land uses and growth potential.
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INVENTORY OF EXISTENG
CONDITIONS

nceds. The forecast of general statewide travel

~ ‘_:,for the twenty years of this study was an in-

An exhaustive inventory of thé ékls:t_z_ng.‘hiigﬁ—":

way system was made. Some of the data required
were available in the various divisions in the
Lansing Office. This data in addition to informa-
tion gathered from the district offices gave an
accurate picture of existing C()ndlthﬂS on the
trunkline system.

Condltlons recorded

1. The type physwai condltlon and antampated

life of the vital structural “parts of the highway
(roadways themsclves and structures}, : .’

2. The important physical conditions such as
roadway widths, clearances, the’ vertlcal alignmeént,
the horizontal ahgnment ete.

3. Topography mcludmg soil and terram

After this.and other necossary mformatlon had'_‘;"
been gathered, the next step was to divide the *
h1ghway system into study sections having approx: ="

imate uniformity. Highway. routes: were broken

down. into, sections;” These controi sectioris Were

broken down into. subseotlons havmg uniforin
- conditions,: The- termini of these subsections oc-
2 curred at mgmﬁcant changes in roadway condi-
~ tions, at the limits of mcorporated places; at major
_-mtersootlons and at county lines,

L S;EVALUAT!ON OF TRAFFIC DATA

; Compieto and “accurate information. about “the :
mi movemont and. type of vehicular traffic: on? the

+ state. trunklme system Was assembl
S Traﬂic Dmsmn of ‘the. Department

“In order to evaiuato oXIStmg capacxtles of the’

'varlous road sections, the- practlcal capacnty was
_determmed Practlcal capa<:1ty is /equal ‘to the

"érease of 120 percent on the pnncxpal and major

trunkline system and an increase of 80 percent
on other trunklines. Pictured is the distribution
of rural trunkline traffic. ’

DISTRIBUTION .OF RURAL TRUNKLINE 'TRA’FFIC_

QVER 10,000 [
5,000-10,000
3,000-5,000 |

2,000-3,000

VEHICLES /DAY

1,000-2,00

500-1,000"

UNDER 300

o v 1000 ' 2000 -~ 3000
RURAL MILES

- . SELECTION AND APPLICATION

OF STANDARDS

It was necessary to select the appropriate design

“.standards for each study section. Selection was
. governed by the highway classification, the traffic

" yolume anticipated in twenty years, and the type

- of terrain in which the section was located. These

factors were applied to the tables in the appendix

. and the controlling elements of design were de-

termmod

‘.biETERMINATION OF DEFICIENCIES

ideal oapac1ty ad]usted to reflects differences dn .

‘actual sight distance restricting lane width “and
'commencai vehicles from the norms as’ defined

by ideal capaomes 12’ lane: width, no passmg_i""l:_f.:nature and time of future deficiencies were esti-
Slght distarice ‘restriction, 100% passenger vehi- . -

cles,” The’ resulting’ information formed part of

the analysis of its deficienciés.

Increases in these traffic volumes were projected
over the next twenty years as a guide to future

The next step was to discover the existing and
future deficiencies of the roadways and bridges.

- These were located by comparing the inventory

and traffic data for each location with the design

':IE tables.
... For this purpose the anticipated increase in traf-
fic volume and the life expectancy of the existing

avement or structure were utilized for each sec-

* “tioh, For those locations that were deficient, the

21

. mated.-In this way the sections needing work now
“or at des1gnated periods were determined. How-

ever the initial timing of the improvements were
altered to provide for continuity and integration
with other plans.
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TYPE AND COST OF IMPROVEMENT

The time periods for needed improvements and
the design standards having been established, the
summary forms containing all pertinent data for
each highway section were analyzed for cost.

An estimate was made of the construction costs,
broken down into their various components, neces-
sary to carry out the required improvement for
each section. The estimates were based on actual
costs of like work according to 1958 contract
prices.

REVIEW AND TABULATION OF
STUDY DATA

All the summary forms for highways within the
ten districts were reviewed by the District Engi-
neers. Any alterations that they suggested for
change in future plans which were considered
economically feasible were adopted. A general
review of all results was then carried out to dis-
cover errors and inconsistencies and to guarantee
uniformity of design and costs.

When the review was finished and the forms
completed, the assembled information was trans-
ferred to business machine punch cards for con-
venient tabulation. This information includes
mileage, deficiencies, needed improvements, and
construction costs,

MAINTENANCE AND OTHER COSTS

The method of survey, thus far, was designed
to measure needed permanent construction. In
order to complete an estimated cost of develop-
ing an adequate transportation system, an ap-
praisal was needed of the cost required for
year-by-year work of maintaining the highway
plant in an operating condition.

After a review of present and past maintenance
expenditures within the districts, estimates were
made of annual maintenance costs per mile for
each type of pavement. All factors of routine
work were included and allowances were made
for snow removal.

In addition, administrative costs were included,
as will be described later in this report.
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PROGRAM DEVELOPMENT

A major objective of the study was to deter-
mine total costs of the several highway systems
for various future periods. This required exten-
sive tabulation and computation of the various
cost data referred to in the previous section. A
thorough analysis was made and a large number
of charts and graphs were prepared for the basic
information necessary, The results of this anal-
ysis are found in the section titled “Summaries of
Program Costs and Various Alternative Pro-
grams”,

CLASSIFICATION OF HIGHWAYS

The results of past classification studies were
used. The existing trunkline system was broken
down into three categories, “Principal Trunkline”,
“Other Major Trunkline”, and “All Other Trunk-
fines™.

The “Principal System” is a network of high-
ways most important to the economy of Michigan,
and is to be planned for generally higher stand-
ards than the other two systems. This system
serves all important traffic volumes and intercity
desires. The “Other Major” system is identified
as being of more than usual importance to the
state as a whole. This type of highway connects
interstate routes, serves major population centers,
and provides access to important mining, forest,
tourist arcas and other areas of motorist attrac-
tion. “All Other Trunklines” serve smaller com-
munities, moderate traffic volumes, minor develop-
ment arcas and act as feeder systems to the
Principal and Major Trunklines. The map on
page 24 portrays these classifications by routes.

Basic to all fiscal and engineering plans is the
extent and nature of the road and street systems
for which planning must be done. Development
of properly classified road and street systems will
permit the state and the municipalities to coordi-
nate their plans more closely, arrange financing
on a sounder footing and promote logical im-
provement programs.

A complete restudy of highway classification
is being conducted by the Office of Planning of
the Michigan State Highway Department to deter-
mine the relative traffic attraction of significant
destinations of travel, and to classify the routes
connecting these destinations according to the




determined importance. -of, the. destination:.con-
nected.

In such a re-exammatlon, the goal should be
not only adequacy of systems, but consis cncy of
functions of the routes within each system ‘ More-
over the seIected systems shouid be ﬁxed 01'

- CLASSIFICATION MAP

stabilized.for -a :long . period . of time so planning
can have a ﬁrm foundation. _
' For ‘theése TEasons clasmﬁca
an essentlal element of an adv' ]
process and in 1tself prowdes for prlorlty m the
schedulmg of constructlon programs.

of systems is
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DESIGN STANDARDS - -

Design standards define the kind 'of highway
nieeded to meet particular traffic conditions. They
were the basis for, the highway improvement pro-
gram, . for they dlctated what must be, done - to
produce an adequate system. . Given the. condl-
tions of future traffic demand .as measured in
hlghway cla slﬁcatlon and of local terrain, it
was essential to specify the kind of roadway or
bridge that would prov1de adequate service

throughout the Tife-of ‘the pavement at a’ reason- -
able cost. The general specifications governing: =%’

bridge and highway des:gn for Michigan hlghways
have been reported-im‘the appendix. ;

~ gineering Advisory Committee. They were based
on recommendations of recogmzed hlghway re-

! tions to allow for conditions found in M:chlgan

:They are an improvement upon previously ac-
_cepted standards and_demonstrate recognition of . .. -

- the need for safety,.a'nd'better_service to. traffic. .

ROADWAY SN N ifvae s

: Muitr-lane lelded roadways w1th hrghest stand- .

ards of design are required on freeway highways.: . ::
+ Wide roadways . and .high - type- pavement. must-
" be proyided .to_serve safely.and. efficiently. large. . ...

- volumes -of long distance, high-speed traffic in-

cluding many commercial vehicles: :In orderito™”

protect the public investment in highways and to
keep them adequate for increasing volumes of

traffic, control of access and. separated intersec-. ., . ...

tions are called Tor‘on all freeway locatlons

Principal trunkline highways, having hlgh traffic © ~
volumes, require, standards similar to those of
freeways partlcu}ariy for new ]ocatlons and where__ B

~-economically feasible:~

Remaining. trunkiine. hlghways have design - -
standards suitable to their role as: camers of " &
* lower-speed, shorter-trip-traffic. - Accordingly, de- =+~

- sign standards. commensurate. with - type - and

“volume of traffic have been recommended for : :

f:fl-these highways. - . -

RAILROADf' CROSSING STANDARDS
_These_ design standards .which. provlde for: the*..
. dltferent conditions likely to be met in jpractice

_ , gulde réconstruction at railroad. crossings.- - They:
: Were developed by nine members of. the State En~ .-

prowde for: grade separation.on multilane high

- traffic causes accidents or serious delays. Signal
“ search orgamzatlons w1th appropriate modifica-. :
. Trunkline ‘highways and on other heavily traveled:
‘highways having double track crossings; all other:

NATURE OF T’RUNKLINE

“terize rural and urban Michigan Stite Highways
“Anothet critical factor on the rural trunklin
- systems'is alignment. "All rural and urbat trunk
~lines -were--rated -in- the study “on: theitpresen
i1t degree of adequacy to meet design staridards with'’
regard to five major’ factors:

"-—-charts:- A- total of ‘8,358 milesand 1 363 stra
Hfures-ontrural trimklines were appralsed to dete

STRUCTURE STANDARDS

- Bridge standards dre:also tabled -in-the' - appen-
dix. They prescribe that: bridge ‘roadway: widths
vary in accordance.with. the class of hlghway,
traffic VOEume and length of span. .Also a umni-
formly hrgh standard of load limit " and vertical
under cIearance helght is'set for all brldges to
servé the latge ‘and heavy' vehicles thaf travel over
all parts of the Michigan Highway System.

These standards will assure the construction of

: < bridges having safe clearances and not requiring
‘ undue }oad limit Testrictions.

~Railroad -erossing “standards were adopted (o

ways and on. all -other hlghways where- trai

and gates, at least, are called for on all Major;

iocatlons would have ﬂashmg :ngna]s

DEFICIENCIES :
“Lackiof adequate width to handle traffic charac-*

1. Alignment (vertical and horizontal)
2. Capacity to handle traﬁic

430 Surface type |0 TiT LT Al
- . 4. Structural Conchtlon

U5 'Surface width

Rural trunklme bndges were” rated as to:

wtond.oad- carrymg ablllty and- structural con=:
dition : |
22 Herght and wrdth clearances

" ‘Results of these ratings are ‘summarized in th

mine thelr degree of adequaey




RURAL e failure to meet traffic requirements by
Road sections were rated critical or poor ac- 1970. .
cording to the following conditions: e all gravel roads were rated as critical.
o lane widths of less than 11 feet. Many miles include more than one type of
e 40 percent or more of the length restricted deficiency and the urgency of correction is thereby

to 1,500-foot sight distance or less. increased.
e remaining pavement life of less than 10 A total of 34 percent of the structures were
years, rated critical or poor in load carrying ability and

NATURE OF RURAL TRUNKLINE DEFICIENCIES
(BASED ON MILEAGE)

CRITICAL ADEQUATE

0 10 20 30 40 50 60 70 80 90 100
PERCENT OF RURAL TRUNKLINE SYSTEM

NATURE OF RURAL TRUNKLINE STRUCTURE DEFICIENCIES
{BASED ON STRUCTURES)

CRITICAL ADEQUATE
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NATURE OF URBAN TRUNKLINE DEFICIENCIES
(BASED ON MILEAGE)

CRITICAL

| ADEQUATE

20 30

100

60 70 80 90

PERCENT OF URBAN TRUNKLINE SYSTEM

structural condition while only 2 percent were rated
critical or poor for clearances. In analyzing the
existing condition of structures, many bridges
which were classified as fair were programmed for
improvement in later time periods.

There are 283 railroad crossings that are inade-
quate because of hazard of accident and call
for improved protection ranging from signals to
signals and gates, This figure does not include
grade separations which are listed under struc-
ture deficiencies,

URBAN

The degree of adequacy of 1,120 miles as it was
rated according to this study, is portrayed in the
above chart,

To illustrate rating procedure for surface
width: widths of lanes that were 9 fect or less were
considered critical, 10 feet — poor, 11 feet —
fair, 12 feet or more — adequate. As a result
of this rating, 46 percent of the urban trunkline
miles are rated critical or poor in surface width.
Also the graph points out that 50 percent of the
urban trunkline miles is rated as critical or poor
in capacity to handle traffic.
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It is evident that the critical factor of inade-
quacy is capacity to handle traffic. In some cities
grid-type street development permitted solution
to many congested problems by use of adjacent
parallel strects as one-way pairs. This avoided
expensive widening construction and damage to
abutting property. Where it was not possible to
match one-way pairs of streets, it was necessary
to widen the existing streets to meet future traffic
requirement. In some of the cities over 100,000
population, the development of freeways was the
most economical and practical solution to meet
future traffic requirements.

TRUNKLINE IMPROVEMENT COSTS

Total costs of construction needs, rural and
urban, on the trunkline system by five-year inter-
vals for the twenty-year period are shown later.

The breakdown by type of work of the $4.22
billion needed for approximately 12,500 miles of
trunkline improvements follows on page 28.

The improvement costs in this table includes

work to be done on trunklines prior to their turn-
back to city and county road systems,




20 YEAR CONSTRUCTION COSTS
S Thousands S -
: : | Ru_ml HORT Urb%an = Total
E{tghtOf WY, oo s $..253,796 o $..476,290, o $. 730086

‘Gradeand Drain ... .......0............. 748520 | 388,054, 11,136,574
.Base and Surface ... ... .".“.”.' e 92881 245,309 . 1,173,826
.Traffic and Lighting e o0 1450060 36434 181,440
:;;Structures;j ........ Lo IR | 506,801 | 495,753 1,002,554
. TOTAL ........ $2 582, 640:__-.;; S $1,641,840  $4224,480

:;RURAL TRUNKLENE CONSTRUCTION cosrs b R
" The $2.58 billion, needed for censtructlon on. .. : .mg and, wrdemng together .with.reconstruction on

he_rural trunklines are shown below, | i _existing alignment will correct deﬁc:en{:les on 4,204 -
; -miles. ..

. Construction improvements o principal trunk-'
iline routes excluding Interstate involve 1,295

miles.-on new Tocation-and. 894 miles -of- recon-. $2 08 billion is for roadway: and $507 million is -

for structures Approxzmately 43 pereent of the‘_;'

~istruction“on existing’ ahgnment _‘mcludmg resur- otal, rural structure. cost is for highway and rail-
facing and widening. e o ‘
. . road separations and stream crossings on the In-
Work on new locations includes 872 miles of terstate System.
freeways with full control of access on routes of A breakdown of the construction costs re-
the National System of Interstate Highways. vealed-that 10, percent-is needed: for right: of way;

...:On.other. trunkhne routes eniy 135, mrles of 65: percent for, roadWay, 20 percent for ‘structures
construction,on new: locatlon are needed.. Surfac-

The cost estimate of $1.64 bilhon for trunklme
construcuon wrthm mumcnpahtles is shown below

Improvement nilés on-virban trufikline routes,
cover 218 miles of freeway construction; 45:miles
of.surface. arterials .on; new location, -and;53 :miles

Principai ‘Routes 7+
All:Other; Trunkhnes
Total Urbanr e

of the total rural trunkline 1rnpr0vement Cost o




MULTI-LANE REQUIREMENTS

The next 20 years should see the development
of 3,376 miles of rural divided multi-lane im-
provements of which 1,898 miles are needed now
or within five years, Of this 3,376 miles, at least
2,516 should be full control access freeways with
no intersections at grade, no traffic signals, and
no direct access to abutting property.

MICHIGAN'S DIVIDED MULTI-LANE HIGHWAYS
NEEDED BY 1980

QN SOUNTN

LEGEND

ESCANARA

INTERSTATE .- ==

RTERIAL
A . /(

-
HEHOUENED

s MULTE-LANE, ACCESS CONTROLLED

MULTI-EANE, NO ACCESS CONTROL

HNTERSTATE 1078 MILES ©
ARTERIAL 946 MILES
~
OTHER MULTI-LARE |ACCESS CONTROLLED) 0BG MILES
OTHER MULTL-LANE [NO ACCESS CONTROL} 941 MILES
TOTAL MULTI-LANE 4047 MILES
THES MAP SHOWS THE 4047 MUES OF MULTILANE © torkoron
DIVIDED HIGHWAYS REQUIRED I 20 YEARS
TO FROVIDE ABEGUATE TRAFFIC CAPACITY, -~
[
L
=
-~ BERIAX HARBOR
ST JDSEPH,
NEW
BUIFFALS,

The average cost per mile for freeway construc-
tion in urban areas approaches $15 million and
$708,000 per mile in rural areas,

The average cost per mile for all other muiti-lane
highways in urban areas is $2.13 million and
$544,000 per mile in rural areas.

Of the total rural facilities needed, 2,908 miles
are divided four-lane, 433 miles divided six-lane,
and 19 miles divided eight-Iane.

VALKINAR CaY

ERIE




AVERAGE ANNUAL STATE PROGRAM COSTS
INCLUDING MAINTENANCE AND ADMINISTRATION

In Thousands

20 Year
10 Year Program 15 Year Program Program
(Based on catching up (Based on catching up (Based on
in 10 years and meeting in 15 vears and meeting meeting needs
needs as they occur in the needs as they occur in within 20
last 10 years.) the last § years.) years,)
10 Year 2nd 10 Yr. 15 Year Last 5§ Yr. 20 Year
Period Period Period Period Period
Construction
Rural .............. $174,512 $ 83,752 $158,086 $ 42,270 $129,132
Urban .. ........... 104,324 59,860 104,230 15,678 82,092
Total Construction ....... 278,836 143,612 262,316 57,948 211,224
Maintenance ............ 33,007 40,599 35,066 42,014 36,803
Administljation .......... 18,711 11,053 17,843 5,999 14,882
Total Annual Program Cost  $330,554 . $195,264 $315,225 $105,961 $262,909
AVERAGE ANNUAL PROGRAMS MAINTENANCE

Each of the alternative programs shown in the
table above represents a considerable increase
in current state trunkline expenditures, That
these needs are immediate is reflected in the fol-
lowing percentages: 63 percent is needed within
10 years, 90 percent is needed in 15 years.

It is estimated that required annual expendi-
tures under the 20-year program would average
$262,909,000 per year. However, the 20-year
program contemplates that deficiencies would be
corrected and needs would be met in a 20 year
period. But there are many deficiencies which are
critical and require early correction and it is obliga-
tory that some important needs such as the Inter-
state routes be completed in a shorter time.
Therefore, alternative programs are presented.

To overcome the backlog of present needs and
provide for needs accruing in the next 10 years
will require an average annual 10-year expenditure
of $330,554,000. The remaining 10 years would
require an average of $195,264,000 annual ex-
penditure,
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Annual allowances for maintenance included in
the three alternative programs are based upon cost
experience in Michigan, an analysis of mainte-
nance practices and standards and the character
of improvements proposed in the 20-year study.
These allowances include costs for roadside im- -
provement, drainage, blading, patching, snow re-
moval and dust control, and other traffic services.

Maintenance cost per mile figures by surface
type that were used for the ten districts varied
according to past records and future improvements.
Also cost per mile for 2 lane high type ranged
from $1,800 to $2,700 on rural highways and
from $2,400 to $3,500 on urban portions de-
pending on locality in the state.

During the last four years, total maintenance
expenditures exclusive of betterments by main-
tenance forces, have averaged $29 million an-
nually. This is equivalent to about $3,100 per
mile’ annually.

The increase in mileage of higher type surfaces,
the wider right of way, roadway and surface




MILLIONS OF DOLLARS

resulting from construction of needed 20-year im-
provements will cause a further increase in aver-
age per mile maintenance expenditure in the
future. This is particularly true for the needed
mileage of divided four-lane highways where
maintenance costs will be approximately double
those for high type two-lane surfaces.

It is estimated the effect of all of those factors
will result in a total average annual maintenance
cost of $37 million over the 20-year period.
This is approximately $3,900 per mile, which is
about 25 percent greater than that estimated now
for full maintenance expenditures on existing state
highways.

STATE TRUNKLINES
AVERAGE ANNUAL 20 YEAR PROGRAM COSTS

300
STRUCTURE
250 ROADWAY INCLUDING REPLACEMENT
MAINTENANCE & ADMINISTRATION
200 TOTAL PROGRAM COSTS
150 -
100
50
0

INTERSTATE

ALL OTHER
TRUNKLINES
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ADMINISTRATION

In this study, costs for construction, engineering
and contingencies were included with the individu-
al construction projects. Administration and en-
gineering costs were included, however, to provide
for overhead cxpense for general management,
personnel, research, traffic and planning, and allied
activities. The estimated amount used averaged
six percent of the total estimated cost of construc-
tion and maintenance in each program period.

PRIORITY PROGRAM

Some of the factors to be considered in estab-
lishing a priority program are:
e amount of money available

¢ commitments, agreements, and comple-
tions

e consistent development of entire routes

e importance to economy and urban devel-
opment

e traffic volumes benefited
e cost of improvements related to benefits
o distribution of work throughout the state

¢ planning, design, and right-of-way prob-
lems

o relative inadequacy of cach road section

The current reappraisal affords a better founda-
tion of data in developing work programs by pro-
viding more realistic estimates of costs, general
standards needed for long term route develop-
ment by indicating a better coordinated plan of

transportation with municipal and county road -

systems and establishing better and more up-to-
date measures of relative adequacy of individual
road sections,

In addition to scientific elements of project
priorities already listed, priority has been estab-
lished by law. Part (£) of Section 10a of Act 51
as amended and supplemented by Acts 153 and
262 of 1957, provides that of the total amount
actually expended by the highway department for
the purposes specified in this subsection from the
state trunk line highways, not less than 35 percent
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thereof shall be expended on the interstate high-
way system and on the following state trunk line
highways:

e US-27 — from Indiana border to junction

with M-76

e US-127 from Ohio border to Lansing

e US-23 from Ohio border to Flint

¢ US-223 from Ohio border to US-127

e US-131 from Indiana border to Cadillac

e US-31 from Indiana border to St. Joseph

e US-31 from Holland to Ludington

e M-53 from Detroit to Imfay City

¢ M-21 from Flint to Port Huron

e M-78 from Flint to Lansing

Subsequent to this Act, the portion of US-27
from the Indiana border to 1-94 has been approved
by the Bureau of Public Roads as part of the
Interstate System.

For the purposes of this study the listed portions
of these routes have been termed as “Arterials”
and are shown on the map picturing multi-lane
highways. There are 2,026 miles of Arterial High-
ways on the State System, of which, 1,078 miles
are on the Interstate System.

Portions of these arterial routes have already
been constructed according to interstate standards.
Other portions of these routes have been pro-
grammed for freeway design.

The 1960 Highway Needs Study reports the ad-
ditional miles and cost to construct freeways
needed by 1980,

As these systems were considered of more than
usual importance in Michigan, most of the total
2,026 miles was included in the necds in the first
15 years,

SUFFICIENCY RATINGS

One of the best tools available in measuring
adequacy of road sections is a Sufficiency Rating
System. The theory of sufficiency ratings is ex-
tremely simple. A completely adequate section
of highway rates 100. All road sections that have
deficiencies of any kind in their structural condi-
tion, effectiveness in serving traffic or their safety
are marked down from 100 according to specified
formulae and procedures.




When the entire trunkline system has been rated,
it is immediately evident which road sections
should be given first priority for improvement.
There is an indication, also, through the magnitude
of the rating, of the degree of inadequacy on the
specific road sections. :

The Sufficiency Rating Report is published an-
nually. This report graphically portrays the routes,
the federal-aid systems, the control sections, the
critical deficiencies and the total sufficiency rating.
Interested groups and individuals, even though they
have no familiarity with engineering, find that
sufficiency ratings provide a readily understand-
able evaluation of the highway system.

Sufficiency ratings provide management with a
number of effective administrative tools to imple-
ment sound engineering decisions, justify logical
programs and expedite long-range planning,

CONCLUSION

The Highway Department is continually study-
ing and applying the best techniques possible
in the planning and programming of future high-
ways.

The data accumulated in this trunkline study pro-
vides basic sources of planning information. They
will be kept reasonably up to date, and improved
for better future planning of all facilities. Such
facts are essential for an engineering analysis
leading to conclusions that will produce facilities
providing maximum services at least cost possible,

The projects that have been contemplated as
needed will have significant effects on the eco-

nomic and social well-being of all areas in the
state. Therefore it is important that all relevant
factors be included in the planning and design
of these facilities.

Alternative program estimates showing yearly
costs average over several periods of time provide
a basis for making fiscal plans that will determine
the rate of progress toward providing and main-
taining adequate facilities in keeping with traffic
needs. Regardless of which plan is used the
total costs for the next 20 years on the trunkline
system is $5,258,180,000.

1960-1980 NEEDS
TOTAL 20 YEAR STATE TRUNKLINE NEEDS

!
INTERSTATE

TOTAL

[ ¥ 2 3 4 5 [

BiLLEONS OF DOLLARS

Because the proposed state Trunkline System
is the backbone of the state transportation system
in both rural and urban areas, and will handle
approximately 56 percent of the travel in the
next 20 years, it requires very close attention
from a statewide point of view.
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Table $-1

TOTAL CONSTRUCTION COSTS FOR INTERSTATE SYSTEM:

ITEMIZED BY ACCUMULATED TIME PERIODS

In Thousands

Rural Urban Total
0-5 Year Period
Rightof Way .. ... ... ... ... .. ......... $ 51,310 $ 139,017 $ 190,327
Roadway ........ ... ... ... ... ... ... .. .o... 218,789 132,248 351,037
Structures . . ... . ... 157,073 159,358 316,431
Lighting .. ... .. ... ... ... . 21,643 12,002 33,645
Total ..o $ 448,815  § 442,625 $ 891,440
0-10 Year Period
Rightof Way ... ... ... ... . ... ... . . 69,369 240,471 309,840
Roadway ... ... ... .. ... ... . .. . i 282,954 205,781 488,735
SEUCTULES .« o v e e e e e e e e e e 187,536 234,965 422,501
Lighting ......................... e 36,127 19,711 55,838
Total ... $ 575,986 $ 700,928 $1,276,914
0-15 Year Period
Rightof Way ...... .. .. P 73,984 268,841 342,825
Roadway ........... ... ... ... ... .. ... . ..., 316,128 258,208 574,336
Sructures . . ... ... 218,893 269,245 488,138
Lighting ... ... .. ... .. 38,695 24,602 63,297
Total ... $ 647,700 $ 820,896 $1,468,596
0-20 Year Period
Rightof Way ................................. 73,984 268,841 342,825
Roadway .............. [ 329,308 260,532 589,840
SHUCHULeS . . . . e 218,893 269,245 488,138
Lighting ... ... ... . i 38,695 24,602 63,297
Total ... e $ 660,880 $ 823,220 $1,484,100
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TOTAL CONSTRUCTION COSTS FOR ALL OTHER TRUNKLINES

Table §-2

ITEMIZED BY ACCUMULATED TIME PERIODS

In Thousands

Rural Urban Total
0-5 Year Period
Rightof Way ... .. ... ... ... ... ... .. ....... $ 78,077 $ 20,716 $ 98,793
Roadway .......... .. ... ... ... .. ... ... . ... .. 550,954 92,748 643,702
Structures . ... .. 121,145 55,159 176,304
Lighting .. ... ... . ... .. .. .. .. .. ... 20,207 2,958 23,165
Total .. ... $ 770,383 $ 171,581 $ 941,964
0-10 Year Period
Rightof Way ....... ... ... . .. ... .......... 114,745 79,661 194,406
Roadway . ... .. ... ... . ... ... .. .. ... ... 818,874 163,797 982,671
Structures ... ... . 191,959 92 947 284,906
Lighting ........ .. ... ... ... . .. 43,575 5,916 49,491
Total ... ... . . $1,169,153 $ 342,321 $1,511,474
0-15 Year Period
Rightof Way ...... . ... ... ... .. ... ... ... 167,250 187,301 354,551
Roadway ......... .. ... ... ... ... ... .. ... 1,213,270 334,335 1,547,605
Structures .. ... .. .. 271,127 212,049 483,176
Lighting . ...... ... ... ... ... .. .. ... .. ... ... 71,942 8,874 80,816
Total ... $1,723,589 $ 742,559 $2,466,148
0-20 Year Period
Right of Way .. ... ..................... ... ... 179,812 207,449 387,261
Roadway ............... ... . ... ... ... ..., 1,347,729 372,831 1,720,560
Sructures . . ... ... 287,908 226,508 514,416
Lighting . ....... ... ... ... . ... . ... .. ........ 106,311 11,832 118,143
Total . ... $1,921,760 $ 818,620 $2,740,380
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Table §-3
TOTAL CONSTRUCTION COSTS FOR STATE TRUNKLINES:

ITEMIZED BY ACCUMULATED TIME PERIODS

In Thousands

Rural Urban Total
0-5 Year Period
Rightof Way . ... ... ........................ .. $ 129,387 $ 159,733 $ 289,120
Roadway ..... .. .. ... . ... . ... ... ... ... ..., 769,743 224,996 994,739
Structures . . . ... .. ... 278,218 214,517 492,735
Lighting . .. ... ... ... . ... ... . . . ... ... 41,850 14,960 56,810
Total . .. $1,219,198 $ 614,206 $1,833,404
0-10 Year Period
Rightof Way ... ... ... .. ... ... ....... ... 184,114 320,132 504,246
Roadway .............. .. .. ... ... 1,101,828 369,578 1,471,406
Structures . . . . ... 379,495 327,912 707,407
Lighting ... ................... .. DI 79,702 25,627 105,329
Total ....... ...... .. I $1,745,139 $1,043,249 $2,788,388
0-15 Year Period
Rightof Way ................................. 241,234 456,142 697,376
Roadway ........... ... ... ... .. i, 1,529,398 592,543 2,121,941
Structures . . ... .. ... 490,020 481,294 971,314
Lighting ... ... .. ... ... ... . .. .. . . 110,637 33,476 144,113
Total .. ... $2,371,289 $1,563,455 $3,934,744
0-20 Year Period
Right of Way .. ............................ 253,796 476,290 730,086
Roadway ............... ... ... ... ... ... .. .. 1,677,037 633,363 2,310,400
Structures . ... ... ... .. . .. 506,801 495,753 1,002,554
Lighting ........... ... .. ... . o L 145,006 36,434 181,440
Total ... .. .. $2,582,640 $1,641,840 $4,224 480
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Table S-4

STATE TRUNKLINES — 20 YEAR TOTAL COSTS
BY DISTRICTS

In Thousands

G S R L e SR R R e e i i U e e S e s R S S

1 2 3 4
INTERSTATE
Construction:
Rural....oo e $32,248 ... $56,212
Urban (30,000 and over).........ovvvviin e i e s
( 5.000-30,000) . .\ oo, 10,530 ... ..
(0= 5000) .o 52
Total Urban. . ... i 10,530 . ..... 52
Total Construction...... ..o vi v i einann 42,778 ..., 56,264
Maintenance and Administration. . .............. .. .... 10,416 ..., 17,410
TOTAL INTERSTATE. ... i i 53,194 L. 73,674
PRIMARY SYSTEM
Construction:
Rural. ... .. . $104,839 91,375 $158,222 08,084
Urban (30,000 and over)......... ... .. .. ... oo s
( 5.000-30,000) i o 11,286 3,538 3,155 3,579
( 0- 5,000). ... ... i 23,414 1,567 4,288 1,957
Total Urban......... ... .. ... i 34,700 5,105 7,443 5,536
Total Construction......................... 139,539 96,480 165,665 104,520
Maintenance and Administration................. 42 240 27,820 53,020 34,200
TOTAL PRIMARY...... ... ... .. it 181,779 124 300 218,685 138,720
SECONDARY SYSTEM
Construction:
Rural. . ... 31,749 29,215 29,773 34,037
Urban (30,000 and over}........ ...... P
( 5,000-30,000. o roee 37 498 260 ...
( 0- 5,000y, ....................... 1,679 914 7,678 3,969
Total Urhan....... .. ... ... .. . i, 1,716 1,412 7,938 3,969
Total Construction. ........................ 33,465 30,027 37,711 38,006
Maintenance and Administration. .. ............. 11,960 15,020 22,420 18,700
TOTAL SECONDARY...................... 45,425 45,647 60,131 56,706
NON FEDERAL AID
Construction:
Rural.. ... . . . 8,475 17,233 12,465 13,123
Urban (30,000 and over) ..o e e e
( 5,000-30,000)............. .. ... ... 161 230 158 425
{ 0- 5000y, ... 251 405 836 438
Total Urban. ... ... ... ... o i 412 635 994 863
Total Construction......................... 8,887 17,868 13,459 13,9086
Maintenance and Administration. ............... 497 1,004 766 781
TOTAL NON FEDERAL AID... . ... ....... 0,384 18,872 14,225 14,767
$236,588 $242,013 $293,041 $283,867

GRAND TOTAL. ... . i,
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Table S-4

STATE TRUNKLINES — 20 YEAR TOTAL COSTS
BY DISTRICTS

In Thousands

5 6 7 8 9 10 Total
$70,113 $89,580 $122,828 $83,456 $127,594 $ 78,849 $660,880
53,484 51,248 3,354 20,544 79,393 460,385 668,408
........................ 103,992 25,763 140, 285
........................ 13,813 662 14,527
53,484 51,248 3,354 20, 544 197,198 486,810 823,220
123,597 140,828 126,182 104, 000 324,792 565,659 1,484,100
27,482 22,261 38,205 22,453 55,141 90,212 283,580
151,079 163,089 164,387 126,453 379,933 655,871 1,767,680
263,294 206,008 193,152 226,765 103,011 81,020 1,526,670
36,560 28,869 9,299 11,395 39,543 431,137 556,803
7,943 10,897 13,175 10,231 35,950 11,468 111,222
5,260 6,895 3,361 4,534 3,183 597 55,065
49,772 46,661 25,835 26,160 78,676 443,202 723,090
313,066 252,669 218,987 252,925 181,687 524,222 2,249,760
106,940 75,500 59,900 61,060 47,640 83,040 591,360
420,006 328,169 278,887 313,985 229,327 607,262 2,841,120
21,832 29,382 31,709 16,357 26,856 ... 250,910
1,036 104 173 4,645 ... L. 5,958
1,435 1,527 2,470 256 2,675 ... 9,158
2,488 7,259 4,803 2,419 2,886 129 34,224
4,959 8,890 7,446 7,320 5,561 129 49,340
26,791 38,272 39,155 23,677 32,417 129 300,250
17,280 20,020 20,100 10, 500 10,600 1,540 148,140
44,071 58,202 59,255 34,177 43,017 1,669 448,390
18,816 25,250 19,711 16,783 8,146 4,178 144,180
719 1,660 594 1,413 823 22,282 27,491
440 790 t,508 393 198 1,152 5,455
2,990 2,292 1,838 2,833 1,264 97 13,244
4,149 4,742 3,940 4,639 2,285 23,531 46,190
22,965 29,992 23,651 21,422 10,431 27,709 190,370
1,284 1,678 1,322 1,198 583 1,507 10,620
24,249 31,670 24,973 22,620 11,014 29,216 200,990
$639,405 $581,220 $527,502 $497,235 $663,291 $1,204,018 $5,258,180
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Table S-5
TOTAL STATE TRUNKLINE NEEDS

In Thousands

Construction Maintenance Administration Total
Interstate — Rural ... ... ... . . . $ 660,880 $103,980 $ 45,880 $ 810,740
—Urban. . ... ... .. ... 823,220 79,540 54,180 956,940
Other —Rural .......... ... 1,921,760 422,780 140,680 2,485,220
—Urban..... ... ..... 818,620 129,760 56,900 1,005,280
Total .. ... .. ... .. .. .. ... $4,244,480 $736,060 $297.640 $5,258,180
Table S-6
TOTAL STATE TRUNKLINE NEEDS
BY 5 YEAR TIME PERIODS
In Thousands
0-5 6-10 11-15 1620
CONSTRUCTION T
Rural . ... ... .. ... . .. $1,219,190 $ 525,930 $ 626,170 $211,350
Urban ....... ... ... ... . 614,200 429,040 520,210 78,390
TOTAL CONSTRUCTION . ... 1,833,350 054,970 1,146,380 289,740
MAINTENANCE ... .. .. .. 154,190 175,880 195,920 210,070
ADMINISTRATION .. ... . ... 119,260 67,850 80,535 29,995
TOTAL COST ... .. DA $2,106,840 $1,198,700 $1,422,835 $529,805
Table $-7
STATE TRUNKLINE CONSTRUCTION COSTS
BY TYPE OF WORK
In Thousands
Ttem Rural Urban Total
Rightof Way ... ... .. ... ... . .. .. ... ... .. ... $ 253,796 $ 476,260 $ 730,086
Grade and Drain . ...... ... ... ... ... ... .. ...... 748,520 388,054 1,136,574
Base and Surface . ...... ... ... .. ... .. ... ... .. . ... 928,517 245,309 1,173,826
Traffic and Lighting ... ... . ... ... ... .. ... ..., 145,006 36,434 181,440
SUUCIUIES . . . . e e e e e 506,801 495,753 1,002,554
TOTAL ... $2,582,640 $1,641,840 $4,224,480




Table $-8
INTERSTATE CONSTRUCTION COSTS

BY TYPE OF WORK
In Thousands

Ttem Rural Urban Total

Rightof Way ....... ... ... ... ... ... .. . ... $ 73984 $ 268,841 $ 342,825

Grade and Drain . ...... ... P 169,325 204,907 374,232

Base and Sorface .. ... ... ... ... 159,983 55,625 215,608

Traffic and Lighting . ............................. 38,695 24,602 63,297

SUCIIES . . . . . L 218,893 269,245 488,138
TOTAL . ... $ 660,880 $ 823,220 $1,484,100

Table S-9

. STATE TRUNKLINE CONSTRUCTION COSTS EXCLUDING INTERSTATE

BY TYPE OF WORK
In Thousands

Item Rurai Urban Total
Rightof Way .............. ... .................. § 179,812 $ 207,449 $ 387,261
Grade and Drain ... ......... ... ... .. oo 579,195 183,147 762,342
Base and Surface . ... ... .. ... 768,534 189,684 958,218
Traffic and Lighting .. ............................. 106,311 11,832 118,143
SuCtures . .. ... . s 287,908 226,508 514,416
TOTAL .. e $1,921,760 $ 818,620 $2,740,380
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Table $-10
URBAN TRUNKLINE CONSTRUCTION COSTS: TOTAL

BY POPULATION GROUP AND HIGHWAY DEPARTMENT DISTRICTS
In Thousands

DISTRICT
Population 1 2 3 4 5 6 7 8 9 10 Total
Group
50,000 & Qver . ... .. - - - —$ 73,625 $ 81,881 $ 4,434 $37,993 $ 63,107 $896,604 $1,157,644
40,000-49,999 . .. .. - - - - 18,174 - 8,986 ~ 53358 5844 86,362
30,000-39,999 . ... .. - - - - - - - - 3,294 11,354 14,648
10,000-29,999 . .....$ 5207 S$13,378 $ 2,159 $ 815 5745 12306 10,730 6,556 120,849 35915 213,660
5.000— 9,999 ... ... 6277 1418 1,414 3,189 4,073 908 6,423 4,324 21,966 2,597 52,589
1,000~ 4,999 ... .. 23,421 2472 4386 4,108 7242 9907 7,071 7,646 19,810 1,289 87,352
- 999 ... .. 1,923 414 8,422 2,308 3,505 6,539 2,931 2,140 1336 67 29,585
TOTAL .. ..... $36,828 $17,682 $16,381 $10,420 $112,364 S111,541 $40,575 $58,659 $283,720 $953,670 $1,641,840
Table S-11
URBAN TRUNKLINE CONSTRUCTION COSTS: INTERSTATE
BY POPULATION GROUP AND HIGHWAY DEPARTMENT DISTRICTS
In Thousands
DISTRICT |
Population 1 2 3 4 5 6 7 8 9 10 Total
Group
50,000 & Over ... . ... - - - — $51,599 $51,248 $1,095 $20,544 $ 26,742 $449,130 $600,358 ;
40,000-49,999 .. ... .. - - - - 1,885 - 2,259 ~ 52256 5374 61,774
30,000-39,999 .. ... .. - - - - - - - - 395 5,881 6,276
10,000-29,999 ... .. .. - $10,530 - - - - - - 82,000 24,621 117,241 ;
5,000~ 9,999 .. ... .. - - - - - - - -~ 21,902 1,142 23,044 ‘
1,000— 4,999 ... . ... - - - - - - - - 13,813 662 14,475
1- 999 ....... - - - $52 - - -~ - - - 52
TOTAL ........ —  $10,530 - $52  $53,484 $51,248  $3,354 $20,544 $197,198 $486,810 $823,220




Table §-12

URBAN TRUNKLINE CONSTRUCTION COSTS: EXCLUDING INTERSTATE

BY POPULATION GROUP AND HIGHWAY DEPARTMENT DISTRICTS
In Thousands

DISTRICT
P"g“laﬁo“ 1 2 3 4 5 6 7 8 9 10 Total
roup :
50,000 & Over . .. ... - - -~ - $22,026 $30,633 $ 3,339 $17,449 $36,365 $447,474 $557,286
40,000-49,999 . ... .. - - - - 16,289 -~ 6,727 - 1,102 470 24,588
30,000~-39,999 . .. ... - - - - - - - - 2,899 5473 8,372
10,000-29,999 .. ... $ 5207 $2,848 $ 2159 $ 815 5745 12306 10,730 6,556 38,759 11,294 96,419
5,000~ 9,999 . ... .. 6,277 1,418 1,414 3,189 4,073 908 6,423 4,324 64 1,455 29,545
1,000~ 4,999 ... ... 23,421 2,472 4,386 4,108 7,242 9907 7,071 7,646 5,997 627 72,877
- 999 ...... 1,923 414 8422 2,256 3,505 6,539 2931 2,140 1,336 67 29,533
TOTAL .. ..... $36,828  $7,152 $16,381 $10,368 $58,880 $60,293 $37,221 $38,115 $86,522 $466,860 $818,620




Table 5-13
AVERAGE ANNUAL STATE TRUNKLINE PROGRAM COSTS: TOTAL

In Thousands

AVERAGE ANNUAL PROGRAM COSTS
10-Year Program

20-Year Program

(Based on catching
up in 10 yrs. and

(Based on catching
up in 15 yrs, and

{Based on catching
up the needs within

meeting needs as they meeting needs as they 20 yrs.)
occur in last 10 yrs.) occur in last 5 yrs.)
10 Year 2nd 10 Yr. 15 Year Last 5 Yr. 20 Year
Period Period Period Period Period
CONSTRUCTION
Rural
Principal Routes . ... ... $119,358 $39,094 $101,481 $ 12,461 $ 79,266
All Other Trunklines . . . . 55,154 44,658 56,60§ 29,809 49,906
Total Rural ... ... ... 174,512 83,752 158,086 42,270 129,132
Urban
Principal Routes . .. .. .. 80,914 14,942 63,371 1,599 47,928
All Other Trunklines . . . . 23,410 44918 40,859 14,079 34,164
Total Urban . ... ... 104,324 59,860 104,230 15,678 82,092
TOTAL CONSTRUCTION .. 278,836 143,612 262,316 57,948 211,224
MAINTENANCE &
ADMINISTRATION ... .. 51,718 51,652 52,909 48,013 51,685
TOTAL ANNUAL
PROGRAM ......... ... $330,554 $195,264 $315,225 $105,961 $262,909
Table §-14

AVERAGE ANNUAL STATE TRUNKLINE PROGRAM COSTS: INTERSTATE

In Thousands
AVERAGE ANNUAL PROGRAM COSTS

10-Year Program

(Based on catching
up in 10 yrs, and

15-Year Program

20-Year Program

(Based on catching
up in 15 yrs. and

(Based on catching
up the needs within

meeting needs as they meeting needs asthey 20 yrs.)
occuyr in last 10 yrs.) occur in last 5 yrs.)
10 Year 2nd 10 Yr. 15 Year Last 5 Yr. 20 Year
Period Period Period Period Period
CONSTRUCTION o
RURAL .. ...... ... ... $ 57,598 $ 8,490 $ 43,180 $ 2,636 $33,044
URBAN ... .. .. .. ....... 70,092 12,230 54,726 ) 7466 41,161
TOTAL . ... ... .. .. .. 127,690 20,720 97,906 3,102 74,205
MAINTENANCE &
ADMINISTRATION ... .. 16,136 12,222 15,124 11,344 14,179
TOTAL ANNUAL
PROGRAM COSTS. ... .. $143,826 $32.942 $113,030 $14,446 $588,384
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CONSTRUCTION
Rural

Principal Routes . ... .
All Other Truaklines . . . .

Total Rural ... ... ..

Urban |

Principal Routes . ... ..
All Other Trunklines . . . .

Total Urban ... .. ..
TOTAL CONSTRUCTION . .

MAINTENANCE &

ADMINISTRATION .. ..

TOTAL ANNUAL

PROGRAM COSTS. ....

Table §$-15
AVERAGE ANNUAL STATE TRUNKLINE PROGRAM COSTS: EXCLUDING INTERSTATE

In Thousands

AVERAGE ANNUAL PROGRAM COSTS

10-Year Program

(Based on catching
up in 10 yrs. and
meeting needs as they
occur in last 10 yrs.}

15-Year Program

20-Year Program

(Based on catching
up in 15 yrs. and
meeting needs as they
occur in last 5 vyrs.)

{(Based on catching
up the needs within
20 yrs.)

10 Year 2nd 10 Yr, 15 Year Last 5 Yr. 20 Year
Period Period Period Period Period

$ 61,760 $ 30,604 $ 58,301 $ 9,825 $ 46,182
55,154 44,658 56,605 29,809 49,806
116,914 75,262 114,906 39,634 96,088
10,822 C2,712 8,645 1,133 6,767
23,4190 44,918 40,859 14,079 34,164
34,232 47,630 49,504 15,212 40,931
151,146 122,892 164,410 54,846 137,019
35,582 39,430 37,785 36,669 37,506
$186,728 $162,322 $202,195 $91,515 $174,525
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Table $5-16

ESTIMATED CONSTRUCTION COSTS USED FOR STATE TRUNKLINE IMPROVEMENTS

URBAN AREAS

Unit Cost Range

Item of Work Unit
Light Grading (2" to 4”) ... . .. ... ... .. . Sq. Yd.
Earth Excavation .. ... ... ... .. . . . Cu. Yd.
Drainage —
127 to48” Class A Culvert ............ .. ... .. .. . . .. Lin. Ft.
127 10 487 Class B Culvert . ... ... ... . .. ... . . . .. Lin. Ft.
127 10 487 Sewer . .. e Lin, Ft.
T Lin, Ft.
Manholes ... ... . .. . . e e Each
Catch Basins .. ... .. . . .. . Each
Indets . ... e Each
Aggregate Base Course (67 t087) ... ... .. ... ... .o o Sq. Yd.
Sub-base Material (127 to 28”) ... ... ... .. .. Sq. Yd.
Bituminous Aggregate Surface (17 to 2%") ... ... ... ... ... ..... Sq. Yd.
Bituminous Concrete Surface (17 to 2¥2™) ........ .. ... . .. . ...... Sq. Yd.
Bituminous Conc;:te Surface (2¥2”t04”) .. .. ... ... ... ... Sq. Yd.
Concrete Paverment —
7 Uniform {(no reinforcement) ... .. ... ..... .. ... ... . ...... Sq. Yd.
Reinforcement ... ... . ... .. ... oo Sq. Yd.
8” Uniform (including reinforcement) .. ... . ... ... .. ... ...... Sq. Yd.
97 Uniform (including reinforcement) ............... ... ...... Sq. Yd.
10” Uniform (including reinforcement) . ... ... .. ... ... ....... Sq. Yd.
Curband Gutter ... .. ... .. . . ... . Lin, Ft.
Sidewalk (47 t077) ... ... .. Sq. Ft.
Structures — .
New Construction . .. ... ... .. ... ... . ... ... .......... . Sq. Ft.
Widening .. ... ... ... Sq. Ft.

R.R. Flashing Light Signal (single track) ... ... ... . ... ... .. ..
R.R. Flashing Light Signal and short arm gates .. .................

Right of Way —

$ 125 w0 § 1.75

0.75

3.00
4.00
3.50
1.00
$35/1t.
$30/1t.
$30/1t.

0.45
0.85
0.50
1.35
1.80

3.50
0.65
5.00
525
5.50
2.50

0.50

to 1.50
to  15.00
to 20.00
to 17.00
to 1.20
of depth
of depth
of depth
to 0.65
to 2.25
to  1.70
to 1.80
to  3.50
to 4,25
to  0.75
to 5.50
to 575
o 6.00
to  3.50
to ~ 0,75

20.00 to  35.00
30.00 to  40.00
10,000.00
25,000.00

If costs are not available when right-of-way acquisition is necessary, estimate right-of-way as 20%

to 25% of construction costs,

Engineering and Contingencies —

To the estimated construction costs add 5% for preliminary engineering and 10% for construction

engineering and contingencies.

Estimates—

It is suggested that the above cost ranges be used for estimating unless other costs are justifiable. I
higher costs are used, a report to that effect should be submitted showing costs and reasons for change.
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Table S-17
ESTIMATED CONSTRUCTION COSTS USED FOR STATE TRUNKLINE IMPROVEMENTS
RURAIL AREAS

Average

Itern of Work Cost Per Mile
G & DS & 227 Concrete Pavement, 8 Uniform .. ... ... ... .. .. ... ... ... $115,000.00
G & DS & 22/ Concrete Pavement, 97 Uniform .. ... ... ... ... ... ... ... ... ..... 120,000.00
G & DS & 24’ Concrete Pavement, 9” Uniform ... ....... ... ... ... . .. ... ... 131,000.00
G & DS & Dual 22’ Concrete Pavement, 97 Uniform .. ... .. ... ... ...... ... . 320,000.00
G & DS & Dual 24” Concrete Pavement, 97 Uniform . . ... ... ... ... ... .. .. .. ..... 345,000.00
Widen Existing 20’ Concrete Pavement to 24’ with Concrete Base Course & Resurface

with 2504f of Bituminous Conicrete . ... ... ... ... ... . . i 43,400.00
Widen Existing 20’ Concrete Pavement to 22/ with Concrete Base Course & Resurface

with 2504 of Bituminous Concrete . ... ... ... .. .. .. . 35,000.00
Widen Exiéting 20" Aggregate Surface to 227 with Aggregate Base Course & Resurface

with 2504 of Bituminous Concrete . ... ... O 24,800.00

The above costs are average costs for recent construction, and as such should be adjusted to reflect
soil type, terrain type, labor rates, availability of materials, and other special conditions existing within the
area where work is necessary to correct deficiencies.

Unit prices for earth excavation, subbase material, and drainage structures will be estimated by
geographic area to reflect terrain type, overhaul, and soil conditions,

Structures —
New Construction — Cost per Sq. Ft. ......... ... ... ... ... .. ......... $20.00 to 35.00
Widening— Cost per Sq. Ft. .. ....... ... ... ... ... . oo 30.00 to  40.00
R.R. Flashing Light Signal (single track) . ................................. 10,000.00
R.R. Flashing Light Signal and short arm gates . . .................. ... .. .... 25,000.00
Right of Way —

If costs are not available when right-of-way acquisition is necessary, estimate right-of-way as 10%
to 15% of construction costs,

Engineering and Contingencies —
To the estimated construction costs add 5% for preliminary engineering and 10% for construction
engineering and contingencies,
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Table S-18 _
DESIGN STANDARDS FOR RURAL STATE TRUNKLINES

PRINCIPAL SYSTEM ALL OTHER STATE TRUNKLINES
2Lane | VB ~ 2lLane Db
1980 Average Daily Traffic (A.D.T. ' Under 1000 1000-2000 2000-3000 | 3000-5000!
Terrain All All Flat | Rolling | Flat | Rolling | Flat | Rolling All All
Design Speed, M.P.H. 70 70 60 50 70 60 70 60 70 70
Operating Speed, M.P.H. 50-55 50-35 45-50 | 40-45 | 45-50 | 45-50 | 45-50| 45-30 45-30 45-50 |
Maximum S‘;;gge]ggsggg; 100% 600 Total | 1000 Per Lane Not Not 900 Total | 900 Total | 1290 Per Lane with
Equivalent | Available |80% 580 Total| y W& | Applicable Applicable 860 Total | 860 Total 750 Per Lane without
Pass. Vehicles)  Per Mile  "ge7 530 Total 800 Total | 800 Total | ‘:ocess Control j
Curvature Maximum Degree 3 3 4 6 3 4 3 4 3 3
Gradient Maximum-Percent 3 3 4 6 3 4 3 4 3 3 ;
Stopping Sight Distance-Feet 700 700 475 350 600 | 475 | 700 | 600 700 700
Passing Sight Distance-Feet 2300 |Not Applicable| 2000 1700 2300 2000 (2300 ¢ 2000 2300 Not Applicable 5
Surface Type High (F) High (F) Intermediate (E) [Intermediate (E) High (F) High (F) High (F) i
$ Lane Width-Feet 12 12 1 7 12 12 12 12 _?
Shoulder Width-Feet 2@8 |2@10 Rt. 8 Lt 2@8 _ 2@8 2@8 2@10 2@10 Rt. 8 Lt.
Right of Way-Minimum Width-Ft. | 150 3002 120 120 120 150 30072
Design Load H-20 S-16
Bridges | Clearance Width, Feet | Undsaof lng Wil roadway ] 30 I 30 | 30 | o e avemens o'e
Vertical Clearance 14.5 Minimum b
Grgg:if%)g%?lof% Sr Bridges M%gfc\}%;g;iiz ; None Required Special Study for Warrants —
Design—Subbase required when soil is of fair or poor type; if soil type is good, no subbase required. )
AXLE LOADS OVER 2000 A.D.T. ;
Light 8" Re,:,inf. Concrete 3" Bi}. Conc. Surf.
£10 3" Base or 7" Base
11” Subbase 18" Subbase
” T L 3
%? iiéum 9 %%}ri?f»a S(,(‘;om:rete o 3 BéE é:aosx;c. Surf,
11" Subbase 18" Subbase
1 : 17 T
gﬁ%gy 9 R;”Hga ;oncrete o 41z S?gés(éonc. Surf.
11" Subbase 28" Subbase

1 For volumes in this range, capacity studies may indicate need for 4 lanes. ) .
2 Desirable median width from edge of pavement to edge of pavement—46’ for 6 lane highway and 70’ for 4-lane highway.




Table $-19
DESIGN STANDARDS FOR URBAN STATE TRUNKLINES

All Cities Cities of over 5,000 population Cities of under 5,000 population
Destgn Features Controlled Access! Free Access Free Access
oritrofied scce Downtown area lIntermed. area |0ut1ying area | Downtown area ]Intermed. area | Outlying area
1980 Design Hour 7200 Up to | State trunkline
Traffic Volume Total to 6000 by-passes only SEE BELOW
for No. of Lanes Shown 9000 under 7502
Surface Type* F F I F or E? ’ F ’ For E*
Number of Lanes 64 44 2 Controlled by anticipated 1980 traffic volumes and operating conditions
Surface Width g 48’ 947 determine required street width by consulting hourly capacity tables?
Not required : Pedestrians not permitted
Curbs and Sidewalks Pedestrian Crossings Yes Yes r(gni}ir rgcsi Yes Yes gnlll}ifrgs
to be provided where needed ! q
Shoulder Width 127 | 12/ 1 — — 8 8
. . ; For two-way streets requiring four lanes,
Median Width 20 20" median should separate directions of travel
Not Permitted For streets having a design hour traffic volume exceeding 750,
Parking Excent on Frontaze Roads parking generally to be discouraged, with the parallel parking permitted only
cept o ontag during off-peak hours. Parallel parking permitted for lesser traffic volumes.
W Ilumination Continuous at Intersec. | Continuous ! At intersections | Continuous 1 At intersections
©  |Intersection Treatment ’ : : od + ;
102, or more of Traffic Full ®) Progressive trggﬁc 51ig1;al 512.71?:31} ;;r]gxed Elm‘% mgnial where warranted
on Intersecting Street Access op sign €0 WEL trafnc volumes
Less than 109 of traffic Control 7 . . .
on Intersecting Street 0] Traffic or pedestrian actuated signals where warranted or stop sign control.
) Under 200’ long—ifull roadway width
Structures Width over 200’ long—pavement width® Pavement plus sidewalks
plus 6’ plus width
Vertical Clearance 14.57 14.5
Loading H-20 - $-16 H-20 - S-16
Railroad Crossing . . Main Line crossings on streets carrying heavy traffic volume
Separation At all Railroad Crossings where practical and economically feasible.
Flashing light signals and gates where ADT times number of trains==3,500 or
Railroad Grade more. RR grade separation where ADT times number of trains=70,000 or
Crossing Protection more and on all 4 lane highways regardless of number of trains. At all other
crossings, flashing light signals where there is no watchman or flagman.

I Standards for controlled access arterials based on 40 m.p.h. operating speed. Access permitted only at interchanges and intersections with other arterials. Access from abutting
property by frontage streets where required.

2 Applies specifically to new locations of 2-lane state trunkline routes by-passing business areas of municipalities.

3 Character and amount of traffic should determine the type of surface required.

412 foot traffic lanes.
5 Street width chosen should be divisible inte even numbers of 117 or 12’ lanes, except where one-way operation is planned.

¢ Grade separations where warranted and feasible otherwise channelized and signalized intersection at grade.
" Channelized and signalized intersection at grade.

$ Includes shoulders of approaches.

*F (High), E (Intermediate)




In order to properly evaluate the needs, it was
necessary that each county review its existing sys-
tem of county primary roads. Primary roads are
those of greatest importance to the county and
conform with the uniform standards and specifica-
tions adopted by the State Highway Commissioner
according to Act 51,

In most instances, the existing primary road
system, as established under Act 51, was adequate
in scope to serve anticipated development for the
20-year period.

The primary system consists of 22,735 miles
in rural areas, 548 miles in urban areas and
2,509 structures. The local system consists of
62,542 miles and 3,814 structures. In order to
provide a road system adequate to serve traffic
through 1980, $3.66 billion is required. Needed
expenditures for construction maintenance and
administration are shown in the following graph.

1960-1980 NEEDS
TOTAL 20 YEAR COUNTY RCAD NEEDS

MAINTENANCE &
ADMINISTRATION

TAL

BILLIGNS OF DOLLARS

PRIMARY SYSTEM APPRAISAL

Each road was appraised section by section, A
section is continuous, of generally uniform char-
acteristics and traffic, and requires the same stand-
ard of improvement in the same time period.

Construction was defined as the building of a
road and pavements, and the improvement of an
existing road by new gradients, drainage structures,
roadway width, alignment, or surface. It includes
the building of bridges or other road structures,
and the repair of such structures by strengthening,
widening, and reconstruction of piers and abut-
ments, It also includes the initial signing of newly
constructed roads, major resigning projects, and
the installation, replacement or improvement of
traffic signals.

Construction needs were based on a comparison
of geometrics and physical features with the ap-
proved design standards of the manual of Pro-
cedures and Instructions. A copy of these stand-
ards appears at the end of the tables in this chapter,
The engineers who made the study were requested
to use sound engineering judgment and also to be
practical.

Maintenance of roads and bridges was defined
as the routine work items and repair materials
necessary to maintain the roadbed and surface
adequately to serve the number and type of
vehicles desiring to use the facility. The repair
of drainage ditches and cross drains is necessary
to prevent damage by water and weathering to
roadbed and surface.




A study of maintenance costs was made. This
was broken down by surface type and type of
work. Surface types were unimproved earth,
graded and drained earth, gravel, bituminous sur-
face treated, bituminous agzgregate, bituminous
concrete and cement concrete. The type of work
was as follows: snow removal; routine surface
operation covering patching and blading; special
surface operation covering dust palliatives, gravel
resurfacing, and bituminous resealing; shoulder
repair; drainage and roadsides covering ditches and
structures, grass and weed cufting, and roadside
clean-up; traffic services covering markers and
signs and pavement marking, The state was broken
down into five areas with Wayne County being
studied separately. The five areas were Upper
Peninsula, Northern Lower Peninsula, Southern
Agricultural, Southern Industrial—light, Southern
Industriasi—heavy. Representative counties in
each area were asked to give their costs per mile
for each item of work according to their records.
These were studied and reviewed with the County
Engineering Advisory Committee. Final costs were
arrived at on a cost per mile by surface type, by
area basis.

The determination of the improvement needs
involved four basic steps:

1. Identification of each road section including
the bridges and railroad crossings on a
work: map.

2. Inventory of the special characteristics and
existing condition of each road section,
bridge and railroad crossing,

3. Determination of the character and degree
of the existing and future deficiencies and
estimating the time period in which the im-
provement should be made.

4. Determination of the type of improvement
and estimated cost to correct the deficiencies
and bring the road or bridge to standards
commensurate with anticipated future traffic.

Step 1 Identification. Each road section was
indicated on a map by number. This was done
to insure complete coverage and to assist in re-
viewing the data submitted. Bridges and rail-
road crossings were numbered with either a B
or a X prefix.
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Step 2 Inventory. This covers information in
regard to special services performed by a route,
road inventory and traffic data. This informa-
tion provided a measure of the importance of
the route and, together with the deficiency data,
assisted the engineer in determining the time
period when an improvement should be made
to bring the route to proper standards.

Step 3 Character of Deficiencies and the period
in which they will become critical. Each mile
of road, bridge, and railroad crossing was ap-
praised to determine the improvements required
to bring the system up to a standard to serve
1980 traffic.

This appraisal and determination of improve-
ment was based upon an adequate financial plan.
While the financial plan was outside the scope of
the Engineering Phase of the Needs Study, each
county was requested that they indicate the degree
of urgency of the proposed improvement in one
of four time periods. The determination of the
time period was based on the existing degree of
inadequacy, such as, remaining surface life, or
year capacity exceeded.

Surface width or surface type of a road, design
load or clear width on a bridge might call for
replacement or improvement. On the other hand,
inadequate shoulder width, excessive curvature,
poor drainage conditions, and inadequate right-
of-way are of lesser importance. However, the
existence of two or more deficiencies of these
types might require critical attention. If minor de-
ficiencies could be reasonably corrected through
better maintenance, or if they could be corrected
for less than $1,000 per mile, the road section was
not included as a construction item for purposes
of this study, until such time as a major improve-
ment was needed.

The basic factor in determining deficiencies was
traffic requirement by 1980. However, a new in-
dustry, large housing project, or development of
a large recreation area, that would generate traffic
out of proportion to normal trends was considered
in determining traffic volume. Furthermore, the
improvement of primary roads would tend to in-
duce traffic from local roads and so the amount
of new or induced traffic was based substantially
on the character of the new development and
present and future land uses. In other areas,




where the general economy was rising or declining, maintenance would suffice for the additional 5

the improvement of a road or bridge was adjusted years.

according to the expected traffic trends taking these In determining the schedule of improvements,

conditions into consideration. economic trends as well as engineering judgment
For example, a road might be deficient at the were taken into consideration. Some of these

time of the study but the depletion of a mining or  conditions were general economy, traffic growth,

lumbering enterprise would make the road no local demand, remaining surface life, and the year

longer deficient for the service it was likely to capacity would be exceeded.

provide in the future. All of the above was spelled out in the Manual

In some cases, where reconstruction or resur-
facing of an existing two-lane road was scheduled
early in the 20-year period, traffic growth required

of Procedures and Instructions. As practical and
realistic evaluation as possible was made.

an additional pair of lanes in the third or fourth Step 4—Determining Type of Improvement
5-Year Period; this was reported separately. A Needed and Estimated Cost. The nature of the
new bituminous aggregate wearing surface of 2- proposed improvement was based on the design
inch thickness on a good base with good sub-soil standards in the manual. The design was to be
has a life expectancy of 15 years. A pavement satisfactory to serve anticipated traffic in 1980.
of this type was shown as adequate for 20 years The engineer estimated the traffic that would
because in most cases a seal coat or repair under use the road or bridge, using the tables in the
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manual as a guide, but modified to take into
account possible changes in land use. Any sub-
stantial changes were qualified in the remarks.
Cost estimates were based on 1958 contract
prices. Construction cost estimates include pre-
liminary engineering and direct project engi-
neering. Average 1958 costs per mile for the
various types of work and bridge costs per
square foot were given in the manual. Where
conditions, such as exceptional seil conditions
warranted, allowances were made and so noted
on the work sheets on file as part of the study.
The same was true for bridges, such as high
or difficult to build structures. Work normally
charged to maintenance was not included.

LOCAL ROAD SYSTEM APPRAISAL

The same procedure was used as for the Pri-
mary System Appraisal except for the elimination
of four items from the work sheet form that were
not applicable. Also subdivision streets were kept
separate from all other local roads. Subdivision
streets within the same subdivision, having the
same characteristics and requiring similar treat-
ment during the same time period were grouped.

Design standards for local county roads were
included in the manual and used for determining
design. The same is true for determining defi-
ciencies and estimated cost. Copies of standards
used appear at the end of this chapter.

- NATURE OF COUNTY PRIMARY STRUCTURAL DEFICIENCIES
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COUNTY PRIMARY DEFICIENCIES

On page 53 are shown the deficiencies on the 58% critically deficient in shoulder width
county primary system—existing or that will occur 36% critically deficient in surface width
during the 20-year time period. Of the 23,283 42% critically deficient in base and/or
miles of county primary roads only about 215 miles surface condition
or one-percent were considered adequate for 27% critically deficient because of drainage
twenty years. The percent of mileage critically de- 21% critically deficient in afignment
ficient in the various categories are: 15% critically deficient in gradient

NATURE OF COUNTY PRIMARY STRUCTURE DEFICIENCIES

The deficiencies in the structures is shown on the previous page. Of the 2,509 structures on the county
primary road system:

Critical Fair-Poor Deficient Adequate

Height and Width Clearance .............. 25% 43% 68% 32%
Load Carrying Ability ................... 14% 43% 57% 43%

Many sections of roads were deficient in more this occurs on those roads with over 2,000 vehicles
“than one category. per day. Also another 10% of the total primary

Capacity deficiencies occur in the counties with road mileage has about 25% of the vehicle miles
high density population where the volume of and this occurs on those roads carrying 1,000 to
traffic is high. This is illustrated in the chart on 2,000 vehicles per day. Thus 51% of the vehicle
“Travel on County Primary Roads”. The chart miles occurs on 17% of the primary road mileage
shows that about 7% of the total primary road and is on those roads carrying over 1,000 vehicles

mileage has about 26% of the vehicle miles and per day.

TRAVEL ON COUNTY PRIMARY ROADS
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In rural outstate counties most deficiencies are
narrow roadways, surfaces and surface types that
are inadequate for the traffic served.

In suburban areas near large metropolitan
areas there is critical need for storm drains, curb
and gutter, and paved streets. This need is con-
tinuing to increase.

There are 1,678 structures that need improve-
ment on the county primary road system in the
next twenty years. The type of improvement
needed is as follows:

Type of Work Number of Structures

Reflooring 17
Reconstruction 373
Replacement 882
New Structures 302
Other 104

Total 1,678

By 1980 there will be 27,409 miles of primary
county roads as compared to 23,283 miles in
1960. Of the 27,409 miles a total of 24,197 miles
will need improvement or new construction.

COUNTY PRIMARY
IMPROVEMENT COSTS

The total miles of each type of improvement
needed in the twenty year study are:

Surface Type Miles
Gravel ..... ... ... .. ... ... 898
Bituminous Surface Treated . .. 3,730
Intermediate Type ...... ... . 16,443
High Type, 2 Lanes .. ... .... 1,715
High Type, Multilanes . .. .. ... 1,411

Total .............. ... 24,197
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Of the $1,242 million total county primary
road construction needs, approximately 14% or
$173 million are needed for county primary road
extensions in municipalities.

The urgency of the tofal primary construction
needs is pointed out by the fact that 71% or
$879 million is needed in the first 10 years. If
the county primary needs could be met in the
20 year period, it would mean that nearly all
county primary roads would be paved. The fol-
lowing table gives the mileage and percent of
mileage paved in 1960. It also shows the mileage

RATOH

and percent of total county primary milcage that
would be paved by 1980,

CONSTRUCTION NEEDS COUNTY
PRIMARY ROADS
Rural and Urban
{In Thousands)

Period Roadway  Structures Total
0-5 years $ 499,980 $ 69,440 $ 569,420
0-10 years 778,270 100,770 879,040
0-15 years 974,750 117,290 1,092,040

0-20 years $1,114,710 $127,650 $1,242,360

s
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A COMPARISON OF DUST FREE MILES

OF SURFACE
Miles % of Total Mileage
1960 14,029 60
1980 26,572 97

A break down of the construction cost by type
of work on county primary roads is as follows:

Type of Work Miles Cost
(In Thousands)

Resurfacing & Widening 9,131  $ 355,114
Reconstruction 13,517 605,539
New Construction 1,532 119,663
Freeways 17 34,394
Structures (1,678) — 127,650

Total 24,197  $1,242,360

COUNTY PRIMARY CONSTR

Of these totals 6% is for right of way, 28%
for grading and drainage, and 56% for base and
surface. The largest portion of this work is re-

surfacing or widening and reconstruction.

About $128 million or 10% of the total is
needed for structures and railroad protection,
Of the $128 million, a total $124 million is for
structures, The balance of $4 million is needed
for railroad protection facilities such as signals
and gates.

The 20-year primary road needs in ten of the
heaviest populated counties of the state total $862
million or 48 percent of the statewide total.

1960 — 1980 NEEDS

UCTIO

BASE & SURFACE .. .
GRADING & DRAINAGE .
STRUCTURES

RIGHT OF WAY

TOTAL

250

Multi-Lene Improvements

Twenty-two counties listed improvements on
1,411 miles of multi-lane county primary roads.
Of this total 1,103 miles are four-lane, 286 miles
are six-lane and 22 miles eight-lane. In eleven
counties the multi-lane requirements are:

County Miles
Berrien ........ 27
Genesee . ....... 80
Ingham ........ 52
Jackson ........ 13

58

500 750 1000 1250
MILLIONS OF DOLLARS

Kalamazoo ..... 44
Kent .......... 36
Macomb ....... 128
Muskegon ... ... 21
Oakland ... ..... 204
Saginaw . ..... .. 11
Wayne .. ... ... 664

Total ....... . 1,370

The remaining 41 miles are scattered in 11 other
counties. About 86 percent of the multi-lane
requirements, 1,218 miles is in Genesee, Ingham,




GENESEE COUNTY
PROPOSED 1960-1980 RURAL MULTI-LANE ROADS
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Macomb, Oakland and Wayne counties. These
counties, metropolitan in character, are the most
heavily populated in the state.

Included in the multi-lane requirements are 17
miles of freeways with full control of access which
are integrated in the Deiroit Area Expressway
Plan and are required for adequate service in the
rapidly developing suburban area around Detroit.

Pictured are the multi-lane needs in Genesee
County. These roads fit an integrated pattern
serving the outlying areas in close proximity to
metropolitan Flint and also serve to coordinate
traffic movement on the trunkline system entering
Flint or circumventing the city.

Average Cost Per Mile

The average cost per mile for 2-lane construc-
tion excluding structures and future replacement
is:

Cost
Type of Surface Per Mile
Gravel ... ... ... ....... $16,900
Bituminous Surface Treated .  $24,400
Intermediate Type . ..... .. $29,300
High Type . ............. $92,900

There are 24,197 miles of primary roads and
1,678 structures which will need improvement.
The total construction cost excluding maintenance
and administration is $1.24 billion. Maintenance
and administration needs are $570 million bringing
the total County Primary Road needs to $1.81
billion.

Though this amount is a formidable one it
represents what is needed to meet the demands
of the future.

COUNTY LOCAL ROADS
IMPROVEMENT COST

County Iocal roads vary in deficiencies such as
narrow roadways, poor drainage and lack of
stabilized surfaces for year-round service. Be-
cause these roads do not carry large volumes of
traffic, they have not received as much engineer-
ing and planning attention as has been given to
primary roads. These roads do, however, pro-
vide service for outlying areas such as transporting
school children, moving of goods and people to
mining, logging, industrial, recreational and park
areas. They also provide access to local resi-
dences for business and social activities. Demands
for increased design standards are mounting for
these roads, especially in suburban areas.

Problems on county local roads brought to
focus in this survey of needs, although different
in many respects than on the more traveled routes,
are a detriment to the economy of the outlying
areas.

There are 62,542 miles of county local roads
of which 54,331 miles need improvement. There
are 3,436 deficient structures on the local road
system. The cost to improve these structures and
also to provide adequate protection at railroad
crossings is $95 million. The cost of improve-
ments on the roadway is $1.13 billion. A break-
down of these costs by surface type is as follows:

CONSTRUCTION COSTS COUNTY LOCAL ROADS

Cost
Type of Surface Miles Cost Per Mile
{In Thousands)

Gravel . ... ... ... . 32,326 $ 534,220 $ 17

Bit. Surf. Treatment ... ... .. ... ... ... ... . ... 14,368 297,018 21

Intermediate Type .................. . ... ... ... ..... 7,004 220,621 31

HighType ......... . ... . ... ... . . ... 633 80,276 127
Structures E R.R. Protection . .............. ... ... ..... 94,665
Total ................ 54,331 $1,226,800




MILLIONS OF DOLLARS

The bulk of the needed expenditure is for
standard gravel and bituminous surface treatment,
$831 million. Right-of-way is $4.6 million,
amounting to only 0.4 of 1 percent. The cost
of grading and drainage is $473 million or 39
percent of the total cost. This points out the
nced of raising grades for better drainage and
also the widening of surfaces and shoulders,

The average cost per mile ranges from $17,000
for minimum gravel to $31,000 for intermediate
type of surface. The design standards for county
local roads are based on service and traffic. In
more densely populated areas where a high type
of surface design is needed due to the higher and
heavier nature of traffic volumes the cost per mile
is increased to $127,000.

COUNTY ROADS
AVERAGE ANNUAL 20 YEAR PRO

STRUCTURE

150

ROADWAY INCLUDING REPLACEMENT

MAINTENANCE & ADMINISTRATION
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It is evident that if local roads are brought up
to the design standards called for in this study,
more serious attention must be given to improved
planning, engineering, materials and methods.

COUNTY ANNUAL PROGRAM COSTS

Alternate programs have been developed for
proposed county road system based upon over-
coming the backlog of existing needs in 10 years,
in 15 years, and in 20 years. All three programs
provide also for meeting future needs as they oc-
cur including maintenance and administration.

The elements of these programs are as follows:

Identified Projects—improvements including
replacement costs needed in the future be-
cause of structural deterioration or traffic in-
ceases.

Maintenance-—maintenance of roads and
bridges to keep traffic moving and to eliminate
traffic hazards.

Administration—engineering and business

A R e e B B o e i s PO

In order to overcome the backlog of needs and
take care of future needs including maintenance
and administration it will require $183 million
annually over a 20-year period; $208 million an-
nually, il accomplished in a 15 year period; and
$245 million annually, if done in a 10 year period.

A breakdown of alternate program costs by
counties for each system is included at the end
of this section.

The first 10-year annual program cost provides
for catching up on all existing deficiencies and
meeting new needs as they occur in the first 10-
year period. The second 10-year annual program
cost is much less since only the needs that occur
in this second 10-year period have to be met.

The preceding graph illustrates average an-
nual program cost requirements for the 20-year
period for roadway, structures, maintenance, and

management, engineering and administration,
AVERAGE ANNUAL COUNTY PROGRAM COSTS
{(In Thousands)
{(Including Maintenance & Administration)
10-Year Program 15-Year Program 20-Year Program

(Based on catching up in {Based on catching up in (Based on catching up

10 yrs. and meeting needs 15 yrs. and meeiing needs the needs within 20

as they occur in last 10 as they occur in last 5 VI8, )

yrs.) ¥yI8.)

PRIMARY ROADS
1st 2nd 1st - Last
10-Year 10-Year 15-Year 5-Year 20-Year
Period Period Period Period Period
Construction ...... ... .. $ 87904 § 36,332 $ 72,803 $ 30,063 $ 62,118
Maint. & Admin. . ... .. .. 27,536 29,522 28,065 29,921 28,529
Annual Program Cost . ... $115,440 $ 65,854 $100,868 $ 59,984 $ 90,647
LOCAL ROADS N

Construction .. ......... $ 98,818 § 23,862 $ 76,649 $ 15,413 $ 61,340
Muaint. & Admin. ... ... .. 31,072 30,614 30,916 30,624 30,843
Annual Program Cost . ... $129,890 § 54,476 $107,565 $ 46,037 $ 92,183

TOTAL PRIMARY AND LOCAL ROADS

Construction .. ......... $186,722 $ 60,194 $149,452 $ 45476 $123,458
Maint, & Admin, ... .. ... 58,608 60,136 58,981 60,545 59,372
Annual Program Cost . ... $245,330 $120,330 $208,433 $106,021 $182,830
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COUNTY ROAD
1960-1980
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PROGRAM COSTS BY COUNTIES

Table C-1

In Thousands

PRIMARY ROADS LOCAL ROADS
0-10 11-20 0-15 0-20 0-20

Maint. Average Maint. Average Maint. Average Maint. Average Maint. Average

Const. and Annual Const. and Annual Const. and Annual Const. and Annual Const. and Annual

Admin. Program Admin. Program Admin. Program Admin. Program Admin. Program

Alcona.......... § 170 4 93 $ 263 $ 48 $ 88 $ 136 § 132 § 92 $ 224 £ 109 $ 90 & 199 $ 238 $ 208 $ 446
Alger........... 276 128 404 36 126 162 193 128 321 156 129 285 78 133 211
Allegan......... 1,554 381 1,935 181 351 532 1,097 369 1,466 868 364 1,232 1,515 643 2,158
Alpena.......... 779 166 945 57 150 207 536 160 696 418 158 576 557 211 768
Antrim. . ....... 217 143 360 127 143 270 191 143 334 172 143 315 287 280 567
Arenac.......... 219 81 300 114 84 198 195 82 277 166 83 249 280 177 457
Baraga.......... 292 104 396 i 100 177 233 103 336 184 103 287 212 161 373
Barry........... 379 217 596 276 216 492 333 217 550 327 216 543 691 324 1,015
Bay............ 1,105 304 1,409 269 290 559 820 301 1,121 687 298 985 397 347 944
Benzie.......... 154 119 273 164 121 285 153 119 272 164 121 285 174 129 303
Berrien. ........ 1,660 509 2,169 423 497 920 1,219 502 1,721 1,040 504 1,544 1,368 512 1,880
Branch......... 780 228 1,008 291 215 506 670 226 896 536 221 757 524 295 819
Calhoun........ 1,069 421 1,490 472 415 889 893 422 1,315 771 420 1,191 1,128 505 1,633
Cass,........... 207 180 387 355 184 539 278 182 457 281 183 464 596 343 939
Charlevoix...... 193 131 324 176 134 310 194 132 326 184 132 316 122 233 355
Chebovgan...... 421 146 567 146 150 296 356 147 503 284 148 432 692 387 1,079
Chippewa....... 1,072 237 1,309 107 219 326 747 233 980 589 229 818 3535 383 938
Clare. .......... 439 131 570 102 132 234 320 131 451 271 132 403 481 248 729
Clinton. ........ 1,070 233 1,303 156 216 372 7 229 1,006 613 225 838 726 418 1,144
Crawford........ 127 102 229 96 109 205 116 103 219 112 105 217 167 29 296
Delta........... 767 222 989 134 209 343 568 221 789 450 215 665 530 250 780
Dickinson. ...... 281 107 388 198 ii1 309 256 107 363 240 109 349 160 166 356
Eaton..,....... 934 229 1,163 376 222 598 765 229 904 635 225 880 1,192 355 1,547
Emmet,........ 404 158 562 124 157 281 331 158 489 264 157 421 318 257 575
Genesee......... 3,669 794 4,463 654 773 1,427 2,769 789 3,558 2,162 784 2,946 2,042 630 2,672
Gladwin........ 696 156 852 115 147 262 509 152 661 405 150 555 374 210 584
Gogebic......... 211 184 395 81 180 261 182 183 365 146 182 328 238 201 439
Grand Traverse.. 259 174 433 122 173 295 223 175 398 191 174 365 234 220 454
Gratiot......... 771 244 1,013 166 233 399 570 241 811 468 239 707 857 389 1,246
Hilledale........ 666 241 907 220 231 451 546 237 783 443 235 678 630 370 1,000
Houghton....... 705 307 1,102 245 304 549 637 303 942 520 304 824 458 356 814
Huron.......... 548 217 765 165 209 374 424 213 637 336 212 568 346 592 938
Ingham......... 2,717 600 3,317 863 586 1,449 2,238 598 2,836 1,790 584 2,374 1,783 524 2,307
Toniz........... 1,286 265 1,551 185 243 428 935 259 1,194 735 255 990 619 332 951
Tosco. . ......... 585 150 735 217 148 365 439 149 588 401 148 549 564 204 768
Iron............ 615 168 783 79 154 233 435 164 599 347 163 510 215 193 408
Isabella......... 732 208 940 160 199 359 542 203 74T 446 204 650 898 360 1,258
Jackson......... 1,094 492 1,586 613 490 1,103 943 494 1,437 854 493 1,347 981 494 1,473
Kalamazoo...... 1,569 405 1,974 440 402 842 1,259 403 1,662 1,004 405 1,409 993 527 1,520




Kalkaska....... 390 147 537 56 142 198 276 146 422 223 146 369 609 284 983
Kent.........., 1,985 837 2,822 1,074 839 1,913 1,862 842 2,704 1,529 838 2,367 2,575 931 3,506
Keweenaw. ..... 234 81 315 i13 77 192 200 80 280 175 79 254 66 43 109
Lake........... 448 164 612 102 162 264 337 163 500 275 163 438 494 306 800
Lapeer.......... 1,201 242 1,443 305 224 529 895 238 1,133 753 234 987 999 387 1,386 ;
Leelanau........ 197 129 326 119 125 244 183 128 311 158 127 285 234 204 438 ;
Lenawee......., 2,921 407 3,328 323 344 067 2,101 384 2,485 1,621 372 1,993 2,290 518 2,808
Livingston...... 684 224 908 291 218 509 606 223 829 487 222 709 768 340 1,108
Luce............ 326 91 417 152 20 242 296 01 387 239 91 330 198 121 319
Mackinac....... 394 165 559 148 162 310 333 164 497 271 163 434 345 205 550
Macomhbh........ 3,177 619 3,796 2,322 731 3,053 3,370 660 4,030 2,748 673 3,423 1,377 467 1,844
Manistee........ 412 156 568 120 152 272 328 152 480 266 152 418 500 288 788
Marquette. . .... 697 246 943 149 237 386 537 242 779 424 242 666 468 514 982
Mason.......... 275 128 403 159 127 286 249 129 378 217 127 344 558 307 865
Mecosta. . ...... 847 203 1,050 123 187 310 600 197 797 485 195 680 1,210 413 1,623
Menominee...... 1,047 245 1,292 357 230 587 888 243 1,131 702 238 940 692 334 1,026
Midland. ....... 487 136 643 212 155 367 423 155 578 349 155 504 481 231 712
Missaukee....... 253 132 385 189 138 327 262 135 397 221 135 336 487 264 751 -
Monroe......... 1,221 329 1,550 401 312 713 994 324 1,318 811 320 1,131 606 369 975
Montealm....... 588 232 820 215 229 444 490 232 722 401 230 631 765 516 1,281
Montmorency. . . 412 104 516 132 107 239 335 106 441 272 106 378 206 194 400
Muskegon....... 927 437 1,364 188 436 624 689 436 1,125 557 434 991 560 488 1,048
Newaygo........ 551 199 750 262 194 456 300 198 707 406 196 602 1,115 547 1,662
Oakland......... 8,737 1,994 10,731 2,209 2,137 4,346 6,927 2,042 8,969 5,472 2,066 7,538 1,800 eyl 2,547
Oceana. . ....... 488 189 677 85 180 265 352 186 538 286 185 471 619 332 951
(e, Ogemaw, . ...... 392 146 538 214 147 361 330 145 475 304 146 450 424 231 635
~ Ontonagon..... 990 185 1,175 108 163 271 701 176 877 549 173 722 379 189 568
Osceola, ........ 513 i77 690 82 171 253 373 176 549 297 175 472 651 321 972
Oscoda.......... 245 103 348 79 104 183 202 103 305 162 104 266 309 229 538
Otsego.......... 332 148 480 67 144 211 242 147 389 200 . 147 347 129 244 369
Ottawa. ........ 1,403 412 1,815 182 392 374 1,012 407 1,419 793 402 1,195 1,394 682 2,076
Presque Isle. ... . 562 170 732 242 185 427 513 174 687 403 176 579 532 22 754
Roscommon. .... 135 94 229 97 93 190 118 93 211 116 93 209 219 107 326
Saginaw......... 1,454 531 1,985 848 524 1,372 1,268 527 1,795 1,150 526 1,676 1,195 718 1,913
Sanilac.......... 595 197 792 147 188 335 443 193 636 372 192 564 574 644 1,218
Schoolcraft. ... .. 460 131 591 133 134 267 362 131 493 296 132 428 163 108 271
Shiawassee. ... .. 537 217 754 544 218 762 553 219 772 540 218 758 710 338 1,048
St. Clair, ....... 3,259 482 3,741 957 429 1,386 2,559 465 3,024 2,107 455 2,562 2,136 627 2,763
St. Joseph....... 694 218 912 326 212 538 624 216 840 510 214 724 679 314 993
Tuscola......... 436 122 558 249 117 366 369 120 489 343 120 463 318 536 854
Van Buren....., 445 262 707 406 252 658 445 254 699 426 253 679 700 420 1,120
Washtenaw...... 1,589 307 1,896 836 310 1,146 1,326 306 1,632 1,213 311 1,524 799 472 1,271
Wayne.......... 13,730 4,946 18,676 11,315 5,754 17,069 12,784 5,148 17,932 12,522 5,361 17,883 4,813 2,136 6,949
Wexford........ 357 83 440 116 76 192 279 81 360 237 80 317 624 293 917

Sub-Total... 87,809 26,162 113,971 35,586 26,6589 62,245 72,566 26,280 98,846 61,697 26,411 88,108 61,340 30,843 92,183

Turnbacks. . 95 1,374 1,469 746 2,863 3,609 237 1,785 2,022 421 2,118 2,539 — _— —

Total.. ... $87,004 $27,536 $115,440 $36,332 $29,522 §$65,854  $72,803 $28,065 $100,868 $62,118 $28,529 $90,647 §61,340 $30,843 $92,183




Table C-2
TOTAL COUNTY ROAD NEEDS

In Thousands

Construction Maintenance Administration Total
Primary . ................... $1,242,360 $ 510,440 $ 60,140 $1,812,940
Local ........... ... .. ...... 1,226,800 560,060 56,800 1,843,660
Total ... ... . ... ... ... $2,469,160 $1,070,500 $116,940 $3,656,600
Table C-3
TOTAL COUNTY PRIMARY ROAD NEEDS
BY 5 YEAR TIME PERIODS
In Thousands
Period Construction Maintenance Administration Total
0-5 .. . $ 569,420 $113,720 $21,280 $ 704,420
6-10 .. .. 309,620 125,440 14,920 449,980
11-15 . 213,000 132,840 12,780 358,620
16-20 .. ... 150,320 138,440 11,160 299,920
Total ....... ... . .......... $1,242,360 $510,440 $60,140 $1,812,940
Table C-4
TOTAL COUNTY LOCAL ROAD NEEDS
BY 5 YEAR TIME PERIODS
In Thousands
Period Construction Maintenance  Administration Total
0-5 .. $ 717,750 $132,120 525,800 $ 875,670
6-10 .. . 270,430 139,950 12,850 423,230
11-15 .. . 161,560 142,890 10,130 314,580
16-20 ... ... ... 77,060 145,100 8,020 230,180
Total ............. ......... $1,226,800 $560,060 $56,800

$1,843,660
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Table C-5
COUNTY PRIMARY ROAD CONSTRUCTION COSTS

BY 5 YEAR TIME PERIODS
In Thousands

Rural '
Time Period Roadway Structure Total
O-5 ..., $435,530 $ 56,420 $ 491,950
6-10 . 239,710 25,230 264,940
11-15 172,860 14,100 186,960
16-20 . 119,040 6,800 125,840
Total Rural ... .......... ... ... . ... ... ... $967,140 $102,550 $1,069,690
Urban
O-8 $ 64,450 $ 13,020 $ 77470
6-10 . e 38,580 6,100 44,680
1115, e e 23,620 2,420 26,040
16-20 e 20,920 3,560 24,480
Total Urban .. ... ... . ... ... .. .. ... ... ... $147,570 $ 25,100 $ 172,670
Table C-6
COUNTY PRIMARY CONSTRUCTION COSTS BY TYPE OF WORK
In Thousands
Type of Work Miles R.OW. G&DS B&S Structures Total
Freeways .......... 17 $ 2,275 $ 12,970 $ 19,149 $ 34394
New Construction . . . 1,532 8,032 41,932 69,699 —_— 119,663
Reconstruction .. ... 13,517 35,166 207,589 362,784 _ 605,539
Resurfacing and
Widening .. ... .. 9,131 23,485 86,794 244,835 _ 355,114
Structures . ........ —_— —_— —_ $127,650 127,650
Totals ........ 24,197 $68,958  $349,285 $696,467 $127,650 $1,242.360
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Table C-7
COUNTY PRIMARY NEEDS —TRUNKLINE TURNBACKS

(Cost in Thousands)
0-5 5-10 10-15 : 15-20 Total

A N N

Miles Maint. Repl'nt Miles Maint. Repl'nt Miles Maint. Repl'nt Miles Maint. Repl'nt Miles Maint. Repl'nt %

:!af:‘

22.87 8 45 $1 13.08 8 115 $ 12 15808 1708% 38 $ 2008 75 51.75 % 530 % 126 g

10.98 23 i 50 5 30 15 50 23 10.98 175 44 b

55.59 120 3 2.10 240 27 245 75 245 122 57.69 850 227 ?E

13.31 25 1 55 6 13.31 80 7 B

1.05 15.55 35 2 65 8 16.60 100 10 :Eﬁ

38.92 63 2 13.77 155 20 175 59 175 101 52.69 570 182 §:

0 0 .

4.36 10 0 2.00 15 2 7.29 30 7 1.55 45 17 15.20 100 26 &?

9.19 20 0 40 5 1.43 40 12 43 21 10.62 145 38 i

13.64 25 1 55 6 13.64 80 7 i

41.91 155 3 25.35 385 3t 20.19 510 96 0.77 565 178 88.22 1,615 308 5

26.24 50 1 20.79 140 14 180 45 47.03 370 60 g

-‘_;:!

29.27 63 1 30.74 200 17 270 54 4.76 280 104 64.77 815 176 i

Cass................ 1.49 5 0 5 1 60.05 125 5 0.60 245 33 62.14 380 39 5

Charlevoix........... 8.18 15 0 35 4 8.18 S0 4 o

;5' Cheboygan. . ......... 23.87 45 1 4.24 105 12 110 33 110 58 28 11 370 104 b

Chippewa............ 84.09 165 4 325 41 2.52 330 113 335 181 86.61 1,135 339

Clare................ 23.83 40 i 80 12 80 32 80 31 23.83 280 96

Clinton.............. 8.91 15 0 12.44 60 6 8.17 95 18 3.45 130 39 32.97 300 63 b

Crawford............ 22.39 45 1 20 i1 4.32 100 30 110 50 26.71 345 92 i

Delta................ 5.20 10 0 20 3 20 - 7 28.01 65 12 33.21 115 22 i

Dickinson. .. .. 23.24 40 1 80 12 0.78 80 31 80 49 24.02 280 93 i;

Eaton............... 0.53 0 19.00 40 1 21.95 175 12 200 43 41.48 415 56 p

Emmet.............. 4.50 10 0 26.21 70 3 125 19 125 45 30.71 330 67 e

Genesee............. 30.98 255 1 510 18 15.60 625 47 740 82 46.58 2,130 148 A

Gladwin............. 29.28 50 1 12.26 125 16 145 45 145 78 41.54 463 140 b

Gogebic............. 28.40 65 1 130 14 130 38 1.43 135 61 29 .83 460 114 i

Grand Traverse...... 26.01 55 1 20.15 155 14 i 195 45 46.16 4035 60 b

Gratiot.............. 9.50 15 0 35 5 2.66 40 13 10.33 65 22 22.51 i55 40 i

Hillsdale............. 47.86 120 2 12.80 275 25 23.25 365 71 19.26 475 132 103.17 1,235 230 i
Houghton............ 3,21 10 0 4.83 30 2 0.98 45 7 45 14 9,02 130 23
UFOTL. ..o e i e e s 4.95 10 0 7.83 35 3 50 10 15.68 80 23 28.46 175 36
Ingham............. 9.43 35 0 1.25 75 5 6.48 i15 i4 150 26 17.18 375 45

Ionia................ 13.40 50 1 9.11 85 6 85 23 12.16 130 42 34.67 350 72

Tosco..o.vveronon-. 26.70 45 1 6.82 105 14 113 39 115 66 33.52 380 120 g

Tron................. 8.20 15 0 30 4 0.33 30 11 8.53 75 15 2

Yeabella.............. 32.45 55 2 0.23 110 16 110 43 116 70 32.68 385 131 ,f

Jackson.............. 20.53 50 1 11.95 125 11 5.51 163 34 175 61 37.99 515 107 i

Kalamazoo........... 17.63 40 1 1.25 80 9 85 24 85 39 18.88 290 73 -

i

e

et

i
5
i

:




Kalkaska............ 9.23 20 0 35 5 19,56 70 13 110 30 28.79 235 48
Kent................ 60,24 285 3 5.61 585 36 7.42 650 o8 695 167 73.27 2,215 304
Keweenaw........... 2.00 5 ¢ 2.40 10 1 15 4 15 8 4.40 45 13
Lake................ 15.14 25 1 55 7 55 20 55 33 15.14 190 61 |
Lapeer.............. 25.37 50 1 13.60 120 14 17.48 180 41 9.27 230 92 65.72 580 138 ’
Leelanau............. 5.90 10 0 2.53 30 3 33 9 35 17 8.43 119 29 5
Tenawee............. 26.15 50 1 1.16 105 13 57.38 225 39 5.59 350 85 90.28 730 138 E
Livingston........... 54.69 115 2 10.92 245 31 265 85 3.89 275 142 69.50 900 260 :
Luce................ 17.66 30 I 65 9 65 23 0.87 65 38 18.53 225 71
Mackinac............ 40.84 80 2 62.04 200 23 410 86 410 170 102.88 1,190 281
Macomb............. 36.62 135 2 5.59 285 18 8.49 335 52 365 91 50.70 1,120 163
Manistee. .. ......... 20.47 40 1 75 - 10 20.47 115 11
Marquette.,......... 35.20 80 2 5.80 175 17 0.29 185 50 185 83 41.29 625 152
Mason.,............ 25.63 50 1 100 13 25.63 150 14
Mecosta............. 20.38 40 1 20.92 115 11 135 37 155 72 41,30 465 121
Menominee. . ........ 17.89 25 1 55 9 55 24 55 38 17.89 199 72
Midland............. 45.19 75 2 150 23 150 60 150 97 45.19 525 182
Missaukee........... 8.99 15 35 5 35 12 35 19 8.99 120 36
Monroe.............. 60.79 150 4 295 32 5.38 305 23 320 144 66.17 1,070 268
Montcalm. .......... 5.80 10 0 4.37 30 3 - 35 10 33 18 10.17 110 31
Montmorency........ 12.00 25 1 0.38 45 6 45 16 6.77 60 26 19.15 175 49
Muskegon........... 19.40 50 1 9.48 130 10 155 30 7.39 175 55 36.27 510 96
Newaygo............ 8.25 15 0 2.00 35 4 27.92 90 i4 145 34 38.17 285 52

~f OQakland............. 30.27 160 2 325 21 34.87 465 56 1.28 610 107 66.42 1,560 186

= Oceana.............. 18.00 30 1 18.05 95 10 130 33 130 62 36.05 385 106
Ogemaw............. 10.55 20 0 440 6 8.86 55 i5 9.69 85 28 27.10 200 49
Ontenagon........... 12.88 25 1 18.00 85 7 5.72 130 26 0.79 145 55 37.39 385 89
Osceola.............. 21.21 45 1 24.52 150 12 205 40 205 78 45.73 605 131
Oscoda.............. 16.81 35 1 65 8 65 23 65 36 16.81 230 68
Otsego............... 21.83 50 1 0.56 100 11 19.10 140 30 185 57 41.49 475 99
Ottawa.,............ 10.79 30 1 2577 120 6 16.35 230 28 270 65 52.91 650 100
Presque Isle.......... 6.89 15 0 30 4 30 9 30 15 6.89 105 28
Roscommeon.......... 24.60 50 1 3.32 110 12 22.98 165 36 215 69 50.90 540 118
Saginaw. ............ 28.16 140 2 11.37 315 20 17.03 415 59 475 107 56.56 1,345 188
Sanilac.............. 18.08 35 . 1 9.92 85 9 5381 205 32 310 79 81.81 635 121
Schooleraft, . ........ 4.03 10 0 15 2 23.02 60 7 12.06 125 21 39.11 210 30
Shiawassee........... 17.20 35 1 65 8 20.26 105 24 145 47 37.46 350 80
St.Clair,............ 65.38 153 3 26.65 370 34 435 101 435 175 92.03 1,395 313
St.Joseph........... 1.17 0 52.95 105 4 205 27 54.12 310 31
Tuscola.............. 22.61 30 1 53 i1 17.84 80 31 100 58 40.45 265 101
Van Buren........... 31.37 65 2 135 15 3.90 140 44 150 o7 35.27 490 128
Washtenaw.......... 48.35 90 2 175 24 19.98 215 65 250 114 68.33 730 205
Wayne.............. 1.76 15 0 1.02 65 i 17.40 275 8 1.14 475 27 21.32 830 36
Wexford............. 15.20 30 1 3.61 65 7 15.96 105 24 135 45 34.77 335 7

Totals......... 1,639.18 84,035 877 570.02 #9,270 $875 828.65 $12,590 $2,608 157.09 $14,990 §4,854 3,192.44 $40,885 $3,414




Table C-8
POPULATION BY COUNTIES

Rural & Urban
OFFICIAL 1960-1950 CENSUS

1960 1950
Total Rural Urban Total Rural Urban
Grand Total . ... ... 7,823,998 2,583,961 5,240,037 6,372,009 1,938,744 4,443,265
Alcona ........... 6,352 5,424 . 928 5,856 4,962 894
Alger ... ... ... ... 9,250 5,022 4,228 10,007 5,668 4,339
Allegan . ...... ... 57,729 37,711 20,018 47,493 31,550 15,943
Alpena ......... .. 28,556 13,874 14,682 22,189 9,054 13,135
Antrim .. ..., .. ... 10,373 6,450 3,923 10,721 7,078 3,643
Arenac ... ... ... .. 9,860 6,865 2,995 9,644 6,862 2,782
Baraga ........... 7,151 3,763 3,388 8,037 4,719 3,318
Barry ............ 31,738 21,773 9,965 26,183 16,804 9,379
Bay ............. 107,042 46,022 61,020 88,461 30,679 57,782
Benzie ........... 7,834 4,122 3,712 8,306 4,305 4,001
Berrien ....... .. .. 149,865 86,041 63,824 115,702 57,586 58,116
Branch ........... 34,903 20,150 14,753 30,202 16,063 14,139
Cathoun .......... 138,858 66,873 71,985 120,813 50,273 70,540
Cass ............. 36,932 25,365 11,567 28,185 18,126 10,059
Charlevoix .. ... ... 13,427 5,700 7,727 13,475 5,737 7,738
Cheboygan .. .... .. 14,550 7,801 6,749 13,731 7,121 6,610
Chippewa . ........ 32,655 13,264 19,391 29,206 10,683 18,523
Clare ............ 11,647 7,396 4,251 10,253 6,235 4,018
Clinton .. ......... 37,969 26,393 11,576 31,195 21,158 10,037
Crawford .. ... ... 4,971 2,956 2,015 4,151 2,085 2,066
Delta ............ 34,298 13,260 21,038 32,913 12,513 20,400
Dickinson . ........ 23,917 6,363 17,554 24,844 6,869 17,975
Eaton ............ 49,684 26,576 23,108 40,023 20,431 19,592
Emmet ........... 15,904 7,278 8,626 16,534 7,314 9,220
Genesee ... ... ... 374,313 149,035 225,278 270,963 90,920 180,043
Gladwin .. .. ... ... 10,769 7,617 3,152 9,451 6,779 2,672
Gogebic ... ... ... 24,370 7,570 16,800 27,053 8,734 18,319
Grand Traverse . ... 33,490 14,254 19,236 28,598 10,852 17,746
Gratiot . .......... 37,012 19,612 17,400 33,429 17,547 15,882
Hillsdale ... ... . ... 34,742 21,027 13,715 31,916 18,934 12,932
Houghton . ... ... .. 35,654 20,675 14,979 39,771 23,742 16,029
Huron ........... 34,006 21,040 12,966 33,149 20,867 12,282
Ingham .......... 211,296 62,534 148,762 172,941 51,248 121,693
Tonia ............ 43,132 22,843 20,289 38,158 19,781 18,377
TIosco ............ 16,505 11,773 4,732 10,906 6,973 3,933
Iron ............. 17,184 6,648 10,536 17,692 6,465 11,227
Isabella .......... 35,348 19,180 16,168 28,964 16,672 12,292
Jacksom .......... 131,994 76,307 55,687 108,168 52,955 55,213
Kalamazoo . ....... 169,712 79,149 90,563 126,707 61,564 65,143
Kalkaska . ........ 4,382 3,061 1,321 4,597 3,347 1,250
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Table C-8—-Continued

1960 1950
Total Rural Urban Total Rural Urban

Kent ............. 363,187 110,076 253,111 288,292 93,847 194,445
Keweenaw .. ... ... 2,417 2,152 265 2,918 2,558 360
Lake ............. 5,338 4,178 1,160 5,257 4,108 1,149
Lapeer ........... 41,926 28,812 13,114 35,794 23,660 12,134
leclanan ......... 9,321 7,922 1,399 8,647 7,329 1,318
Lenawee .. .. ... ... 77,789 38,176 39,613 64,629 31,068 33,561
Livingston ........ 38,233 28,684 9,549 26,725 18,350 8,375
Luce ............ . 7,827 5,215 2,612 8,147 5,345 2,802
Mackinac ...... ... 10,853 6,577 4,276 9,287 5,769 3,518
Macomb ... ... ... 405,804 92,854 312,950 184,961 90,511 94,450
Manistee ......... 19,042 8,910 10,132 18,524 8,106 10,418
Marquette ... ..... 56,154 21,347 34,807 47,654 15,018 32,636
Mason ........... 21,929 10,495 11,434 20,474 9,111 11,363
Mecosta . ... ...... 21,051 10,994 10,057 18,968 10,880 8,088
Menominee ... .. .. 24,717 11,897 12,820 25,299 12,506 12,793
Midland ... ....... 51,450 22,407 29,043 35,662 20,353 15,309
Missankee ........ 6,784 5,515 1,269 7,458 6,233 1,225
Monroe .......... 101,120 70,559 30,561 75,666 48,873 26,793
Montcalm ... ... .. 35,795 21,561 14,234 31,013 18,390 12,623
Montmorency .. . ... 4,424 3,979 445 4,125 3,683 442
Muskegon ........ 149,943 70,492 79,451 121,545 45913 75,632
Newaygo ......... 24,160 17,284 6,876 21,567 15,173 6,394
Qakland ........ .. 690,583 205,771 484,812 396,001 152,854 243,147
Oceana . .......... 16,547 10,750 5,797 16,105 10,426 5,679
Ogemaw . ......... 9,680 6,912 2,768 9,345 6,520 2,825
Ontonagon ........ 10,584 8,226 2,358 10,282 7,975 2,307
Osceola .......... 13,595 7,977 5,618 13,797 8,388 5,409
Oscoda ........... 3,447 3,447 0 3,134 3,134 0

Otsego . .......... 7,545 4,468 3,077 6,435 3,754 2,681
Ottawa .......... 98,719 55,515 43,204 73,751 40,986 32,765
Presque Isle ...... 13,117 6,386 6,731 11,996 6,147 5,849
Roscommon ...... 7,200 6,333 867 5,916 5,039 877
Saginaw .......... 190,752 83,806 106,946 153,515 54,514 99,001
Sanilac ........... 32,314 21,929 10,385 30,837 21,427 9,410
Schoolcraft ... .. ... 8,953 4,078 4,875 9,148 4,062 5,086
Shiawassee ........ 53,446 24,965 28,481 45,967 19,630 26,337
St. Clair .. ........ 107,201 50,649 56,552 91,599 38,806 52,793
St. Joseph .. ....... 42,332 19,456 22,876 35,071 14,336 20,735
Tuscola .......... 43,305 29,807 13,498 38,258 25,635 12,623
Van Buren ........ 48,395 29,328 19,067 39,184 22,766 16,418
Washtenaw . .. .. ... 172,440 72,337 100,103 134,606 57,346 77,260
Wayne ........... 2,666,739 316,334 2,350,405 2,435,235 150,497 2,284,738
Wexford .......... 18,466 6,634 11,832 18,628 6,413 12,215
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Table C-9
ESTIMATED CONSTRUCTION COSTS USED FOR COUNTY IMPROVEMENTS

Ttem of Work Unit

Grading and Drainage
Grade Width 32/ to 38’

Light Soils ...... ... ... ... .. . . ... . Per Mi.
Heavy Soils ......... .. ... .. .. ... ... . ... ... Per Mi,
Drainage Structures

127 to 487 Class ACulvert . ... .. ... ................ Lin. Ft.

127 t048” Class B Culvert . ... ... . ... .. ... ...... . Lin. Ft.

127 to48” Sewer Pipe . ............. . ... ... ..., Lin. Ft.

6" DrainTile ..... ... ... ... .. ... .. ... ILin. Ft.
Manholes ... .. ... . ;
Catch Basins ... ... ... .. .. ... .. . e
Inlets ... . .. .
Aggregate Base Course (6” to 87) ............ ... ... . .. Sq. Yd
Sub-base Material (127 to 207) .. .. .. .. ... ... ... Sq. Yd.
Bituminous Surface Treatment: (4.06)

Prime and Double Seal . ... ... .. ... ... ... ... ... Per Mi.

Prime and Triple Seal .. ... ... .. ... ... ... ... .. ... Per Mi.
Bituminous Aggregate Surface: (4.09)

1—course, 1704 . ... .. .. ... ... . . Per Mi.

2—course, 2254 ... Per Mi.
Bituminous Aggregate Surface: (4.11)

Plant Mix — 2 course, 2254 ... ... ... ... ... ... Per Mi.
Bituminous Concrete Surface: (4.12) .. ... ... ... .. ... Per Mi.
8 Uniform, Reinf. Concrete Pavement (227)

(Surface only) ........ .. .. ... . ... ... Per Mi.
Corb and Gutter .. ... .. ... ... . ... ... ... ... .. .. ..... Lin. Ft.
Sidewalk ........ S Sq. Ft.
Structures 20’ and over;

New Construction . ............... ... ... .......... Sq. Ft.

Widening ... ... ... ... L Sq. Ft

Box Culverts .. ... ... ... . . .. . . .. Cu. Yd.

R.R. Flashing Light Signal (Single Track). ... ...........
R.R. Flashing Light Signal and Short Arm Gates . ... ... ..

Engineering and Contingencies:

Unit Cost Range

$10,000
14,000

3.00
4,00
3.50
1.00

$35/1t.
$30/1t.
$30/1t.

0.45
0.85

5,000
6,300

7,000
8,500

15,000
19,000

70,000
2.00
0.50

20.00
30.00
45.00
5,000

11,500

to $14,000
to 17,000
to 15.00
to  20.00
to  17.50
to 1.20
of depth

of depth

of depth

to 0.65
to 2.25
to 3.00
to 0.75
to  35.00
to  40.00
to  65.00

To the estimated construction costs add 5% for preliminary engineering and 10% for construction

engineering and contingencies.

Estimates:

It is suggested that the above cost ranges be used for estimating purposes, unless extra work by reason
of additional design requirements cause the construction to cost more. If higher costs are used, report
extras and changes on back of needs form. Append additional sheets to the form if necessary.
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Table C-10
DESIGN STANDARDS FOR RURAL COUNTY PRIMARY ROADS

ey

1980 Average Daily Traffic Under 100 100-400 400-1000 10002000 | 2000-3000 | S0
Terrain Flat | Rolling| Flat |Rolling [ Flat | Rolling| Flat |Roelling| Flat | Rolling All All
Design Speed, M.P.H. 45 35 55 45 60 50 70 60 70 60 70 70 :
Operating Speed, M.P.H. 30-35| 25-30 | 40-45] 35-40 |45-50| 40-45 | 45-50| 45-50} 45-50| 45-50 | 45-50 45-50 ) '

RV |Sighs Distance\0% | Not Not Net Not |90 Total |90 Totall 2SR ¥ |

Equivalent Available 809, | Applicable Applicable Applicable Applicable 860 Total |860 Total| 750 per Lane without ]
Pass. Vehicles| Per Mile 609, 800 Total 800 Total| ‘ccess Control
Curvature Maximum Degree 8 14 7 11 6 9 4 6 3 4 3 3
Gradient Maximum Percent 5 7 S 7 5 6 3 4 3 4 3 3
Stopping Sight Distance-Feet 315 240 415 315 475 350 600 475 700 600 700 700

\7‘1 Passing Sight Distance-Feet? 1500 § 1100 | 1850 | 1300 | 2000 | 1700 | 2300 | 2000 ; 2300 2000 2300 Not Applicable
Surface Type Low (C) Intermed. {D) (Intermed. (E) | Intermed. (E) High (F) High (F) High (F)
Lane Width-Feet 10 11 11 11 12 12 12
Shoulder Width-Feet 2@4 2@6 2@8 2@8 2@8 2@10 2@10 Rt. 8 Lt.
Right of Way-Minimuem Width-Ft. 66 80 100 120 120 150 200-2508
Design Load e H-15 H-20 H-20 §-16
Bridges | Clearance Width, Feet 24 26 [ 28 28 | 30 | gnden 1oy long, full pavement,
Vertical Clearance 14.5 Minimum
T :

Bacic Toesiga ae for Bridges None Required o Wareants

1 For volumes in this range, capacity studies may indicate need for 4 lanes.

2 These sight distances are desirable, but where excessive earthworlk costs would be necessary to attain these sight distances; local countyv procedures will govern.

8 Desirable median width from edge of pavement to edge of pavement—46 for 6-lane highway and 70‘ for 4-lane highway.

4 Railroad Crossings—Automatic railroad grade crossing protection devices should be provided when average daily traffic times number of trains per day exceed 3,500.




Table C-11
CONSTRUCTION STANDARDS FOR COUNTY PRIMARY ROADS IN INCORPORATED AREAS

All Citles Cities of over 5,000 population

Cities of under 5,000 population
Controlled A L Free Access Free Access

ontrolled Access - n T
Downtown area IIntermed. area ! Outlying area {Downtown are;[ Intermed. area [ Qutlying area

Design Features

1980 Design Hour 7200 Up toe |County Primary
Traffic Volume Total to 6000 by-passes only SEE BELOW
for No. of Lanes Shown 9000 under 7502
Surface Typel? F F I Feor-E3 I F ] F, E-or-Dé®
Number of Lanes 6t 4 24 Controlled by anticipated 1980 traffic volumes and operating conditions
Surface Width 72 48 24/ determine required street width by consulting hourly capacity tables®
Not required: Pedestrians not permitted
Curbs and Sidewalks Pedesirian Crossings Yes Yes gn:ﬁri(sl Yes Yes roenIY afi
to be provided where needed 4 quire
Shoulder Width 12| 127 ] 10/ _ N 8’ S p— Y
V7L K
Median Width n?gixrﬁgal,gﬁcl,%)tge?\ﬂse 20 —— 20" Median where design hour traffic volume exceeds 750 per lane
) Not Permitted For streets having a design hour traffic volume exceeding 730,
Parking Except on Frontage Roads parking generally to be discouraged, with the parallel parking permitted only
P g during off-peak hours. Parallel parking permitted for lesser traffic volumes,
. - NNlumination Continuous at Intersec., | Continuous At intersections I Continuous At intersections %
N |Intersection Treatment . . . .
o o e o T © Progrssive gffe sgnal st or fed e gl whore arance
on Intersecting Street Access I sign ¢ !
Less than 109 of traffic Control 7 - - . . 1§
on Intersecting Street M Traffic or pedestrian actuated signals where warranted or stop sign control. ;
Under 100" long—full roadway width ;
Structures Width over 100" long—pavement width? Pavement plus sidewalks
plus 6’ plus median
Vertical Clearance 14.5 14,5 i
L.oading H-20 - S.16 For heavy commercial traffic H-20-5-16* Other H-20
Railroad Crossing . . Main Line crossings on streets carrying heavy traffic volume
Separation At all Railroad Crossings where practical and economically feasible. &
Railroad Grade ‘

Flashing light signals at all crossings without watchman or flagman and where ;
average daily traffic x number of trains==3500 or more. ;

! Standards for controlled access arterials based on 40 m.p.h. operating speed. Access permitted only at interchanges and intersections with other arterials. Access from abutting
property by frontage streets where required.

% Applies specifically to new locations of 2-lane County Primary routes by-passing business areas of municipalities. £
3 Character and amount of traffic should determine the type of surface required.
412 foot traffic lanes.

5 Street width chosen should be divisible into even numbers of 117 or 12° lanes, except where one-way operation is planned.
§ Grade separations where warranted and feasible otherwise channelized and signalized intersection at grade.

7 Channelized and signalized intersection at grade.

8 Includes shoulders of approaches.

% Heavy commercial traffic includes large numbers of tractor trailers.
®F (High), D & E (Intermediate)

Crossing Protection

S T e
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Table C-12
DESIGN STANDARDS FOR COUNTY LOCAL ROADS - 1960

Service Characteristics Surface Type %?giﬁe V%:&a(tiﬁ
ROAD TRAFFIC DETERMINATION
1980 Average Daily Traffic 1

1. Over 2000 (High Density Area)................ High (FY.............. 24 40

2, 1000-2000. ... ... .. | Intermediate (E)....... 22! 38’

30 4001000, . .. Intermediate (D}....... 22 38’

4, 100- 400. .. . e Surf. Tr. Gravel (D).... 20 32

S, Under 100. ... .. ... i 6" Gravel (C).......... 20 287
RECREATIONAL ROADS

1. Heavily Developed Area...................... Surf. Tr. Gravel (D).... 22 38

2. Sparsely Developed Area..................... 4" Gravel 1. ., ..., . ... e 26
LOCAL SERVICE ROADS—EXISTING USE

1. School Bus—Milk Route...................... Surf. Tr. Gravel (D).... 20 28’

2, Rural MailRoute. ... .......... ...t 4" Gravel 1. . ... .. .. 24/

3. Seasonal Trail ¢

a. Required as publicroad.................... RN
b. Mamtenance could be suspended........ .. .. B

PLATTED STREETS ¢

1. Heavily Developed Urbanized Area............ Intermediate (E)....... 3472 34’2

2, Sparsely Developed Urbanized Area............ Intermediate (E)....... 247 36’

3. Heavily Developed Resort Area................ Surf. Ty, Gravel (D).... 20 32/

4. Sparsely Developed Resort Area............... 4" Gravel 1............. N 24/

1 Based on average summer traffic,
2 Curbed section.

3 To be considered as maintenance.
1 Special services system listed under Other Services System on Form 17235.




In order to determine needs in Michigan cities
and villages over 5,000 population, it was neces-
sary for each municipality to establish a master
street plan and a long range development program
to eliminate the deficiencies on the various street
systems. Such systems were predicated upon traffic
criteria. In some cities the systems as established
in Act 51 were adequate to meet future 20-year
developments. In other cities it was necessary for
local officials to conduct a comprehensive study
of their future transportation requirements in order
to determine needs on their street systems.

Future trunkfine systems within the various
cities and viliages were determined. Cost esti-
mates on these systems are reported in the chapter
on trunkline needs.

In cities and villages under 5,000 population, a
stratified sampling procedure was used to estimate
necds. From a total of 407 municipalities under
5,000 population, 188 were selected representing
various populations and geographic areas within
the state. Staff engineers of the highway depart-
ment in cooperation with local officials reviewed
the street systems in the sample cities and deter-
mined the major and local strect needs and esti-
mated the cost of correcting the deficiencies. Costs
in these sample cities were expanded to obtain
major and local street needs in all municipalities
under 5,000 population. In order to provide a
street system adequate fo serve traffic through
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1980, $2.13 billion is required. Needed expendi-
tures for construction, maintenance and adminis-
tration are shown in the following graph.

1960-1980 NEEDS
TOTAL 20 YEAR CITY STREET NEEDS

CONSTR.

TOTAL

BI_LLIONS OF DOLLARS

GENERAL APPRAISAL PROCEDURE

There were three objectives involved in the
municipal street needs appraisal.

1. To provide a plan for an integrated street
system, including state trunklines, county
primary roads, major streets, and local
streets,

To determine how best to fit present streets
into desirable future plans at least cost, what
new facilitics are needed to complete the
plan, and what the total cost would be.




3. To divide the 20-year plan into stages of
work according to degree of urgency and
Ppracticability.

To accomplish these goals local officials com-
pleted a map showing the major and local street
systems and their location. City officials also
developed a land use map illustrating residential,
commercial, public, and industrial areas within

their respective cities. In order to complete the
third objective each street was appraised section
by section and construction needs were based
upon a comparison of geometrics and physical
features with the approved desigh standards in

the manwal of Procedures and Instructions. A
copy of these standards appears at the end of the
tables in this chapter.

LAND USE AND STREET CLASSIFICATION
CITY OF ADRIAN
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1960 - 1980
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Some of the guiding principals used in the
study of municipal streets are as follows:

1. Proposed design of streets should anticipate
the probable direction and extent of popula-
tion, industry, business and traffic growth.

2. Reasonable freedom from delay should be
provided with special attention given to
major intersections.

3. Sound engineering judgment should be fol-
lowed in determining future designs.

4. Consideration should be given to develop-
ment of aliernative routcs to serve direc-
tional traffic movement,

5. Street widening should be done only when
feasible and where the widening at least
adds a full effective traffic lane or at least
meets 1980 traffic capacity requirement.

6. Proposed improvement should be consistent
with terrain and existing urban develop-
ment,

7. Resurfacing or reconstruction should be in
accordance with the estimated life ex-
pectancy of the existing surface. '

8. Removal of parking should be considered
particularly at peak periods to gain addition-
al traffic capacity and better traffic operation.
No construction project should be con-
sidered where diagonal parking is to be
maintained. No construction project should
be considered where provision for parallel
parking will require additional right-of-way
involving excessive costs.

City officials were requested to consider all
relief measures through reasonable operational
change before major construction was proposed.
These include removal of parking at peak hours,
removal of parking at all times, conversion to one-
way operations, regulation of turning movements,
striping of traffic lanes, better signal operations,
and intersection channelization,

Construction in this appraisal is the improving
of an existing street by correcting grade, drainage
structures, width, alignment or surface, and the
building of streets and pavements. Also included
is the building of bridges or other street structures
and the repair of such structures by strengthening,
widening and placement of piers and abutments.
The signing of newly constructed streets, major
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resigning projects and the installation, replace-
ment or improvement of traffic signals was also
considered in construction. The method of deter-
mining construction needs is explained under
“Major Street Appraisal”.

Maintenance is the routine labor and materials
required to keep the street, roadbed, surface and
drainage in good repair; prevent damage by water;
repair and paint bridge and guard rails; provide
for safe and convenient travel by keeping signs,
signals and pavement marking in good condition
and by snow and ice removal and street cleaning.
Some of the items listed as maintenance were
bituminous surface treatment on bituminous sur-
face, adding gravel or stone surface to replace wear,
reconditioning by scarifying and remixing, patch-
ing concrete and bituminous surfaces, curb con-
struction and replacement of less than one block
length, cleaning or repairing drainage structures,
dust layers, sprinkling and flushing, and tree trim-
ming.

Maintenance costs used in this appraisal were
based upon past experience for the various surface

- types existing within municipalities. These costs

were then expressed as cost per mile according to
surface type and number of lanes. After these
costs were reviewed by the Municipal Engineering
Advisory Committee, they were adopted for use
in this appraisal. '

MAJOR STREET APPRAISAL

Four basic steps were involved in the determi-
nation of improvement needs:

1. Identification of each street section includ-
ing the bridges and railroad crossings on a
work map.

2. Inventory of the special characteristics and
existing condition of each street section,
bridge and railroad crossing.

3. Determination of character and degree of
the existing and future deficiencies and esti-
mating the time period in which the im-
provement should be made.

4. Determination of the type of improvement
and estimated cost to correct the deficiencies
and bring the street or bridge to standards
commensurate with anticipated future traffic.




CITY OF LANSING

1960 24 HOUR VOLUME FLOW MAP
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4. LOGAN, S0UTH OF OLDS

5. GRAND RIVER, WEST OF FOSTER
6, WASHINGTON, S0UTH OF ALLEGAN
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8. PENNSLYVANIA, SOUTH OF MAIN
9. LARCH, NORTH OF SHIAWASSEE

t0. CAPITOL, NORTH OF MICHIGAN

tl. MAIN, WEST OF CAPITOL

12. NGRTH, EAST OF TURNER

13. ST. JOSEPH, WEST OF WASHINGTON
14. MT. HOPE, EAST OF WASHINGTON
5. WILLOW, WEST OF PINE

10,000

MICHIGAH &YE

26,708
26,977
22,308
21,087
19, 123
18, 754
18, 551
1T, 118
16, 644
15,523
13, 807
13, 786
13, 323
13, 187




Step 1 Identification. Each street was appraised

. section by section. A section is continuous, of
generally uniform characteristics and traflic, and
requires the same standard of improvement in
the same time period. Each strect section was
identified on a map by a number, and arrows
were drawn to indicate limits of the project.
This aided in the review of the data submitted
and insured complete coverage. Bridges and
railroad crossings were numbered with either
a B or an X prefix,

Step 2 Inventory. This information included
such data as surface type and width, remaining
surface life, right of way widths, and soil type.
Information on traffic was requested including
peak hour volume, practical capacity, percent
of commercial traffic, and the year that capacity
would be exceeded.

The engineer could calculate the remaining sur-

‘face life of each pavement from the year that the

surface was built. Average surface lives of various
types of surfaces from a national road life study
were included in the survey manual to assist the
engineer. The knowledge of the local conditions
and the experience of the engineer was very im-
portant in determining remaining surface life.

Another basic factor in the inventory was traffic
capacity. Average hourly tables were included in
the instruction manual. Capacities in these tables
reflect such conditions as area of the city; ie.,
downtown, intermediate, or outlying, type of street
operation; i.e., one-way or two-way, extent of park-
ing, amount of green signal time available in the
hour, and width of the street. After the engineer
determined the 1960 design hour volume by means
of actual traffic count, he estimated the 1980
D.H.V. for each street based upon the general
economy of the area, future traffic growth and
demand, and the type of service the street was
intended to provide in the long-range plan for his
city.

If the 1960 D.H.V. exceeded the capacity of
the street as determined from the appropriate
hourly capacity table in the manual, the year of
deficiency was entered as 1960. If the 1980
D:H.V. did not exceed the capacity, the street
was considered adequate from a traffic standpoint.
If the capacity was between the 1960 D.H.V. and
the 1980 D.H.V., this capacity was compared to
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values obtained from a straight line projection
of the 1960 D.H.V. to the 1980 D.H.V. in order
to determine the year in which the capacity of
the street would be exceeded.

Step 3 Character of Deficiencies and the period
in which they will become critical. The geomet-
ric, capacity, and the physical condition of each
mile of street, design load or clearance width
of each bridge and the type of protection at
each railroad crossing was appraised to deter-
minc the degree of adequacy for a 20-year
period.

One of the conditions rated was street width.,
The basic factor in this analysis was traffic- capa-

“city. If traffic capacity was exceeded on a street

section within 5 years, the street was rated as
critical. If capacity was exceeded in 20 years, the
street section was rated as adequate. Another
condition rated was surface and/or base condition,
The engineer’s experience and the calculated re-
maining surface life determined the rating for
base and surface condition. Such conditions as
inadequate right-of-way, inadequate curb and gui-
ter, and poor drainage conditions were considered
of lesser importance. However, the existence of
two or more deficiencies of these types might re-
quire critical attention. If replacement or improve-
ment of curb was less than block length, this item
was considered as maintenance, If the cost of
correcting minor deficiencies was less than $1000
on a street section and could be reasonably cor-
rected through better maintenance, the street sec-
tion was not considered as a construction project
for the purposes of this study.

In programming the schedule of improvements,
economic trends, and engineering judgment were
taken into consideration. Even though the finan-
cial plan was outside the scope of the Enginecring
phase of the Needs Study, each city was te-
quested to indicate the degree of urgency of the
proposed improvement in one of four time
periods. The criteria for this determination was
the remaining physical life of the surface and the
year that capacity would be exceeded.

Step 4 Determining Type of Improvement and
Estimated Cost

Design standards based upon 1980 design hour
volume and location of the route in downtown,
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intermediate or outlying areas were given in the
instruction manual. The engineer selected the
appropriate design for each sireet section based
on traffic volume using the design standard
tables.

Cost estimates were based upon 1958 contract
prices. Preliminary engineering and direct proj-
cct engineering were included in the construction
cost. Unit cost range for the various items of
work such as earth excavation, drainage base
and sub-base material, surfaces, and curb and
gutter were included in the instruction manual.

The development of a mew shopping center,
large housing project, public buildings, parking
area, or recrcational arca could generate traffic
out of proportion to the normal trends within the
city. In this case, a higher type of design was
used.

In some cases, relief measures such as removal
of parking during peak hours, coaversion of two-
way traffic to one-way, development of signal tim-
ing, restricting turning movement, or construction
of channelizing islands could increase traffic to
meet 1980 requirements so that widening was not
necessary. I all of these measures did not increase
capacity to meet 1980 volumes, then the existing
facility had to be widened.

It the percentage of commercial trucks using a
street was extremely high, then a higher type
design had to be selected.

Where local conditions were exceptional, the
local engineer was requested to qualify any sub-
stantial changes in design type in the remarks.

All of the steps in the appraisal were outlined
in the instruction manual. The experience and
judgment of engineers in each city and village
contributed to make this a realistic and practical

appraisal of needed improvements on municipal
streets,

LOCAL STREET APPRAISAL

Local streets were appraised in a manner
similar to the procedure used on the major streets.
Subdivision streets within the same subdivision,
having the same existing characteristics and re-
quiring similar improvements during the same
time period were grouped.

Standards used in the local streets appraisal ap-
pear at the end of this chapter. The proposed
minimum specifications for construction of a local
street consist of a six-inch base of gravel, stone or
slag on a properly drained subbase with a 34
inch bituminous surface course. On relatively low
traffic volume streets this could be modified to a
surface consisting of prime and double seal. In
sparsely populated areas in which there was no
anticipated development, the minimum construc-
tion standards was a six-inch stabilized aggregate
base course.

MUNICIPAL STREETS

In 1960 there were 16,112 miles of streets, in-
cluding urban trunklines and county road exten-
sions, within the 509 municipalities in Michigan.
Although this total represents only 14 percent of
the total state highways, roads and streets, 49
percent of the total vehicle miles of state travel
occurs on these streets. The most critical deficiency
requiring attention on municipal streets is lack of
capacity.

Needed construction requirements on these
streets totals 13,997 miles of improvement at a
cost of $3.24 billion. Following is a breakdown
of this cost.

TOTAL MUNICIPAL CONSTRUCTION NEEDS

1960-1980
Cost
System Miles ($1,000)
State Trunklines . ... .... ... ... .. .. .. ...... 964 $1,641,840
Major Streets ... ... ... . ... 3,503 884,360
County Primary Roads ... ........ ... ......... 703 172,670
Local Streets . ...... ... ... .. .. ... ... .. ... 8,827 543,220

$3,242,090




The miles of different type of work required in these improvements are:

TOTAL MUNICIPAL STREET IMPROVEMENT MILES BY TYPE OF WORK

1960-1980
State Major County Local Total
Type of Work Trunklines Streets Primary Roads Streets (Miles)
Freeways ............... 218 16 1 — 235
New Construction . ... .. .. 45 285 53 1,160 1,543
Reconstruction .. ... ... .. 53 1,294 138 2,329 3,814
Resurfacing and Widening . . 6438 1,908 511 5,338 8,405

TOTAL ....... 964 3,503 703 8,827 13,997

Urban Trunkline Improvement Cost

A large portion of the total municipal needs is
included in the urban trunklines, While the State
Highway Department is responsible for construc-
tion and maintenance of trunklines within munic-
ipalities, the legislature has provided that cities
and villages shall share in the state’s construction
costs. The municipal participation according to

present law is on a sliding scale ranging from 25
percent for cities over 50,000 population to 22.5
percent for cities 40,000 to 49,999, and 17.5
percent in cities 30,000 to 39,999. Cities with
population less than 30,000 bear no cost of
trunkline improvements.

A breakdown of urban trunkline costs by pop-
ulation groups is illustrated in the following table.

URBAN TRUNKLINE CONST. COSTS: 1960-1980
(In Thousands)

% Mun. Part Urban - Interstate

Urban - Other T.L.. Systems Total Grand

Pop. Group of State Total Fed,  State Mun, Total Fed.
50,000 & over

State  Mun.  Total Fed. State  Mun. Total

25.0 $540,322 $45,027 $15,009 3600,358 $278,643 $208,982 $69,661 $557,286  § 818,965 $254,009 $84,670 §1,157 644

40,000 - 49,999 22,5 55,597 4,787 1,390 61,774 12,294 9,528 2,766 24,588 67,891 14,315 4,156 86,362
30,000 - 39,099 17.5 5,648 518 110 6,276 4,186 3453 733 8,372 9,834 3,971 843 14,648
10,000 - 29,999 0.0 105,517 11,724 0 117,241 48210 48,209 0 96,419 153,727 39,933 0 213,660
5,000- 9,999 0.0 20,740 2,304 0 23,044 14,773 14,772 0 29,545 35,513 17,076 0 52,589
1,000 - 4,999 0.0 13,027 1,448 0 14,475 36439 36438 0 72,877 49,466 37,886 0 87,352
1- 998 0.0 47 5 0 52 14,767 14,766 0 29,533 14,814 14,971 G 29,585
Total $740,898 $65,813 $16,509 $823,220 $409,312 $336,148 $73,160 $818,620  $1,150,210 §401,961 $89,669 $1,641,840

This table shows the percentage of matching
funds for federal, state and local agencies on urban
trunkline projects. In special cases such as Wayne
County and the City of Detroit, the amounts
needed to match federal and state funds are shared
by Wayne County and the City of Detroit.

The State participation on the Interstate System
is 10 percent and on the primary and secondary
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systems 50 percent. An indication of the possible
municipal participation in urban trunkline con-
struction, under existing legislation, can be deter-
mined from this table. City participation, in ac-
cordance with Act 51 of 1951 as amended, sup-
plemented by Acts 153 and 252 of 1957, is
calculated as a percentage of the State’s share of
the cost.
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Municipal County Primary Cost

Improvements on county primary road exten-
sions within municipalities totals approximately
$173 miflion. The total 20-year costs of improve-
ments on these roads by type of work are as
follows:

COUNTY PRIMARY ROADS WITHIN

MUNICIPALITIES
Cost
Type of Work Mites  {$1,000)
Freeways ........... .. .. 1 $ 298
New Construction . ........ 53 16,104
Reconstruction ... ... ... .. 138 40,140
Resurfacing & Widening . ... 511 91,040
Structures . .............. —_— 25,088
Total ............... 703 $172,670

Municipalities participate in varying degrees in
construction improverments according to agree-
ments with their respective county government on
urban extensions of county primary roads.

Major Street Improvement Costs

By 1980 there will be approximately 4,386 miles
of major city streets. Of this total 80 percent or
3,503 miles need improvement within the next
twenty years, 54 percent or 1,908 miles of
strects need resurfacing or widening and 37
percent or 1,294 miles need to be reconstructed.
The total roadway cost excluding structures is
$647,143,000. Of this total 30 percent is for

Surface Type

Bituminous Surface Treatment . . . . .
Bituminous Aggregate ...........
Bituminous Concrete (2-lane) . .. ..

Bituminous Concrete (multilane)

Cement Concrete (2-lane) ........
Cement Concrete (multilane) . .. .

right-of-way, 18 percent for grading and drainage,
43 percent for base and surface, and 9 percent
for curb and gutter. Structures, and railroad pro-
tection total $237,217,000.

MAIJOR STREET IMPROVEMENT COSTS

Cost

Type of Work Miles  ($1,000)
Freeways ............... 16 $ 93,992
New Construction .. ..., .. 285 72,808
Reconstruction . ... ... .. .. 1,294 317,857
Resurfacing & Widening ... 1,908 162,486
Structures & RR Protection . . — 237,217

Total .............. 3,503 $884,360

The totals in this table represent the costs
needed to overcome all backlog of deficiencies
and to meet future design requirements needed in
the next twenty years.

The urgency of major strect improvements is
illustrated when costs are broken down by time
periods, A total of $319,380,000 or 36 percent
is needed in 5 years, $537,560,000 or 61 percent
is needed in 10 years, and $670,100,000 or 76
percent is needed in 15 years.

Municipadlities Over 5,000 Population Improve-
ment is required on 2,500 miles of major streets
at a cost of $580 million within the 20-year
period. The miles and cost of improving major
streets according to the recommended 1980
design type of surfaces is shown below:

Cost

Miles {$1,000s)
.......... 18 $ 2,060
.......... 343 41,839
.......... 746 55,678
.......... 939 282,609
.......... 244 39,373
.......... 210 158,511
.......... 2,500 $580,070




The projected 1980 mileage in municipalities over
5,000 population is 2,793. The following table
gives the mileage and percent of mileage paved in
1960. It also shows the percent of total major
street mileage that would be paved in 1980.

A Comparison of Dust Free Miles of Surface

Miles % of Total Mileage
1960 2,572 92.5
1980 2,793 100.0
The 1980 Surface Types would be:

Miles
Bituminous Surface Treatment . . 32
Bituminous Aggregate ........ 315
Biturmminous Concrete (2-lane) .. 1,215
Bitaminous Concrete (4-lane) .. 1,231

Local Street Iniprovements

Traffic congestion is seldom a problem on resi-
dential and other local streets. The prime need
on local streets is improved surfaces with adequate
drainage. Today there are 10,394 miles of local
streets and 245 structures. At the beginning of
this study 44 percent of the local street miles were
inadequate due to base and surface condition,
Inadequate stuructures totaled 30 percent. In
order to overcome this backlog and build adequate
local streets according to design standards in the
engineering manual to meet future service de-
mands, 8,827 miles of streets need improvement
at a construction cost of $543,220,000, including
structures. Cost to improve the roadway is
$530,766,000. Of this total 1 percent is for
right-of-way, 21 percent for grading and drain-
age, 65 percent for base and surface, and 13
percent for curb and gutter. The improvement
costs by type of work are depicted in the follow-
ing table:

LOCAL STREET IMPROVEMENT COSTS

Cost
Type of Work Miles  ($1,000)
New Construction . .. ... .. 1,160  $126,991
Reconstruction .. .. ... . .. 2,329 208,301
Resurfacing & Widening .. 5,338 207,928
Total ............. 8,827  $543,220
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In cities over 5,000 population 6,852 miles of
local streets need improvement, or 81 percent at
a total cost of $460,237,000. If the construction
program is completed as programmed in this study,
99 percent of the local streets in cities over 5,000
population will have dust-free surfaces.

DETROIT METROPOLITAN AREA

A vital element of any local community plan
is its layout of thoroughfares—the system of
arteries that carry traffic generated by local
neighborhoods, business districts and industrial
plants as well as much traffic moving into or
through the community. Throughout Michigan,
the state system of highways is a vital factor in
local street systems,

In many instances, state highways make up a
major part of the total circulation system, and in
these cases the modernization program becomes in
effect a program to achieve substantial improve-
ment in local movement.

As the streets in the business district are re-
lieved of their burden of extranecous traffic, a
unique opportunity is offered to reshape and re-
design the downtown area to make it a more
desirable place to shop, work and do business.
This redevelopment is taking place in Detroit as
well as Grand Rapids, Flint, Jackson, Lansing,
Kalamazoo, and other Michigan cities. This
development of the freeway system also has
created need for local access streets and roads in
order to obtain the greatest benefit possible of
this high-type design system.

Total 20-Year Needs

A series of well developed long-range arterial
street plans have been proposed for Detroit. To
complete this program 2,864 miles of streets need
improvement for a total construction cost of ap-
proximately $1.43 billion. The miles of improve-
ment and expenditures required on the various
street systems are shown on the following page.

All other structure costs are listed separately.

This construction cost includes $117 million
for improvement of structures, excluding structures
on the freeway system.

To meet service requirements. of future vehicle
traffic on the Detroit local street system 2,025




miles of streets need improvement at a cost of
$97,173,000. The major construction work on
the local systems is resurfacing and widening of
existing facilities.

An additional $266,111,000 is needed for main-
tenance and administration on the total street net-
work, The grand total of expenditures needed in
Detroit is $1,696,138,000.

Freeway Plen

Detroit, with the greatest concentration of
people and vehicles in the state, provides the
perfect illustration of the coordinated development
of a freeway system with the major, collector, and
local street systems for the most efficient flow of
traffic in and through the city.

The Needs Study includes certain Interstate,
State Trunkline, and Major strect routes as part
of this freeway system of controlled access high-
ways in Defroit. Briefly, each group includes the
routes on the following page.

CONSTRUCTION NEEDS FOR DETROIT

System
Interstate .. .. ...... .. ..

Major Streets .. ...... ..
Local Streets .. ....... ..
County Primary Roads

Within Detroit ... ... ...

Type of Work

*Freeways .............
Widening & Resurfacing . .
Reconstruction . ... ... ..
New Surface Arterials . . ..
Local Streets ... ... ... .
Structares ., ......... ..

*Freeway Costs include freeway structure costs.

Cost
Miles  ($1,000)
48 § 448,790

65 444,105
629 421,727
2,025 97,173
97 18,232

2,864 $1,430,027

Cost
Miles  ($1,000)
125 § 986,217

572 62,060
126 156,903
16 16,121
2,025 92,213
— 116,513

2,864 $1,430,027
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Interstate—48 miles

Walter P, Chrysler Freeway
Fort-Vernor Freeway
Grand River Freeway
Edsel Ford Freeway

State Trunkline—65 miles

James Couzens

Southfield Expressway

John C. Lodge Expressway

Eight Mile Road
Schoolcraft—Davison—McNichols
Conner—McNichols
Gratiot—Schoenherr

Mound

City Expressways (Existing Major Streets)—
12 miles

Jay—Clairmount

Livernois

The freeway system, therefore, represents 125
miles of controlled access highways which will
cost some $986 million to complete. Utilizing
the many important collector and distributor roads

R S e e e e e

serving both the freeway system and the other
major and local street system, the total Detroit
area is well integrated by an overall pattern of
highways thus circylating traflic in a most ex-
peditious manner.

Financing Urban Trunkline Costs

Projects on the Interstate System in Detroit,
such as the Walter P. Chrysler Freeway, are
financed in accordance with Federal law in that
90 percent of the total construction cost is de-
frayed by Federal Aid with the state matching
the remaining 10 percent. Other trunkline proj-
ects under the Federal Aid Primary System, such
as the Southfield Expressway, receive 50 percent
Federal Aid with the state contributing the re-
maining 50 percent of the construction cost. Of
the states’ share of the cost under both systems,
Detroit participates in 25 percent of the states’
share of the cost excluding Federal Aid, due to
the fact that Detroit is in the population group
of over 50,000. On this basis the construction
cost breakdown for each system becomes:

Interstate

Freeways

Federal Aid .. .......... 90.0%
State Funds ... .. .. .. ... 7.5%
*Detroit Share . .......... 2.5%
Total ................. 100.0%

Other Trunkline Freeways
on Urban Systems
50.0%
37.5%
12.5%
100.0%

*By law and by special agreement between the Wayne County Road Commission and the City of Detroit
the county has agreed to participate in the cost of certain freeways on the trunkline system, exclusive of
Federal and State funds. In essence the county has agreed to participate in one-half of Detroit’s share of
the cost of the Chrysler, Fort Vernor, Southfield, James Couzens, and part of the Grand River Express-
ways within Detroit. On this basis, and for these projects only, the cost breakdown becomes:

Interstate
Freeways

Other Trunkline Freeways
on Urban Systems

(Southfield, James Couzens)

(Chrysler, Fort-Vernor, Grand River in part)

Federal Aid ............. 90.0% 50.0%
State Funds ............. 7.5% 37.5%
County Funds ........... 1.25% 6.25%
Detroit Funds ........ ... 1.25% 6.25%
Total .................. 100.0% 100.0%
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System

Interstate

Trunkline

Co. Primary

City Major

City Local

Subtotal

Construction
Maintenance

Construction
Maintenance

Construction
Maintenance

Construction
Maintenance

Construction
Maintenance

Construction
Maintenance

'

DETROIT NEEDS BY SYSTEMS

ACCUMULATED BY 5-YEAR PERIODS

{In Thousands)

0-5 0-10 015 0-20
............. $291,922 $447,514 $ 447,963 $ 448,790
............. 5,065 13,060 21,985 30,510
Administration (6%) ...... 17,819 27,634 28,197 28,758
Total Program Cost .. . ..... $314,806 $488,208 $ 498,145 $ 508,058
............. $ 56,951 $ 83,679 $ 392,991 $ 444,105
............. 2,535 5,305 10,620 19,130
Administration (6%) ...... 3,296 5,339 24,220 27,798,
Total Program Cost .. ... ... $ 62,785 $ 94,323 $ 427,831 $ 491,033
............. $ 6,424 $ 9,131 $ 13,875 $ 18,232
............. 4,195 8,495 12,910 17,405
Administration (3%) ...... 320 530 805 1,070
Total Program Cost ...... .. $ 10,939 $ 18,156 $ 27,590 $ 36,707
............. $ 98,201 $197,528 $ 266,700 $ 421,727
............. 13,910 28,070 42,420 57,540
Administration (3%) ...... 3,365 6,770 9,270 14,380
Total Program Cost ... ..... $115,476 $232,368 $ 318,390 $ 493,647
............. $ 34,144 $ 55,757 $ 77,457 $ 97,173
............. 16,565 33,130 49,695 66,260
Administration (2%) ...... 1,015 1,780 2,550 3,260
Total Program Cost ........ $ 51,724 $ 90,667 $ 129,702 $ 166,693
............. $487,642 $793,609 $1,198,986 $1,430,027
.............. 42,270 88,060 137,630 190,845
Administration . ........... 25,818 42,053 65,042 75,266
Grand Total ... ... ... $555,730 $923,722 31,401,628 $1,696,138
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MUNICIPAL MAJOR AND LOCAL Elements of these programs are:
AVERAGE ANNUAL PROGRAM COSTS To eliminate the backlog of improvements

Alternative programs have been developed for
proposed city major and local street systems
based upon overcoming the backlog of existing
needs in 10 years, 15 years, and in 20 years.

needed now on all city major and local streets.
To meet future needs for improvement on
these streets as they develop.

To maintain these streets at levels essential
to preservation of capital investment in them

All three programs provide also for meeting and,
future needs as they occur including maintenance To provide for the engineering and business
and administration. management costs required.

120
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MILLIONS OF DOLLARS

40

20

1960-1980 MUNICIPAL NEEDS

AVERAGE ANNUAL PROGRAM COSTS FOR 20 YEAR PERIOD

STRUCTURE &
R.R. PROTECTION

HIGHWAY"
INCLUDING REPLACEMENT

MAINTENANCE &
ADRMINISTRATION

TOTAL
PROGRAM COSTS

LOCAL
STREETS

MUNICIPAL
TOTAL

MAJOR
STREETS




The annual expenditure required to overcome
the backlog of needs and take care of future
needs including maintenance and administration
will be $106 million within a 20-year period;
$112 million, if accomplished in a 15-year period;
$128 million, if done in 10-year period.

The first 10-year annual program cost of $128
million provides for catching up on all existing
deficiencies and meeting new needs as they occur
in the first 10 years.- The second 10-year annual
program cost of $85 million is much less since
only the needs that occur in this second 10-year
periods have to be met.

A chart has been included to show the 20-year
annual program costs for construction, mainte-
nance, and administration on both the major and
local streets. Of the total 20-year annual pro-
gram cost, $106 million, 12 percent is for struc-
ture and railroad protection, 55 percent is for
roadway including replacement, and 33 percent
for maintenance and administration. In the chart
on 20-year program costs by population groups,

i P i i e xS g S e

MUNICIPAL STREETS
AVERAGE ANNUAL 20 YEAR PROGRAM COSTS
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the needs for 12 cities over 50,000 population
totals $58 million which is 54 percent of the total
cost. Costs for cities under 5,000 population
represents only 13 percent of the total costs.
Regardless of which financial program is se-
lected, the total 20-year cost for municipal street
needs as a result of this appraisal is $2.13 billion.

AVERAGE ANNUAIL PROGRAM COSTS

(Including Maintenance & Administration)
{(In Thousands}

10-Year Program

(Based on catching up in
10 yrs. and meeting needs

15-Year Program

{Based on catching up in
15 yrs. and meeting needs

20-Year Program

(Based on catching up
the needs within 20

as they occur in last 10 as they ocecur in last 5  yrs,)
yrs.) yr8.)
MAJOR STREETS
1st 2nd Ist Last
10-Year  10-Year 15-Year  5-Year 20-Year
Period Period Period Period Period
Construction ... .......... .. $ 53,756 § 34,680 $ 44,673 $ 42,853 $ 44,218
Maint, & Admin. . ... ... . ... . 18,028 18,314 18,095 18,399 18,171
Annual Program Cost .. ... ... $ 71,784 $ 52,994 $ 62,768 § 61,252 $ 62,389
LOCAL STREETS
Construction .. .. ... ... .... $ 38,742 § 15,580 $ 31,872 § 13,028 $ 27,161
Maint, & Admin, . ......... .. 17,132 16,438 16,914 16,398 16,785
Annual Program Cost .. ... ... $ 55,874 § 32,018 $ 48,786 $ 29,426 $ 43,946
TOTAL MAJOR AND LOCAL STREETS
Construction . ....... ....... $ 92,498 $ 50,260 $ 76,545 § 55,881 $ 71,379
Maint. & Admin. . ... ..... ... 35,160 34,752 35,009 34,797 34,956
Annual Program Cost . . ... ... $127,658 $ 85,012 $111,554 $ 90,678 $106,335
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Table M-1
TOTAL MUNICIPAL STREET NEEDS

In Thousands

Construction Maintenance  Administration Total
Major ........ ... ... ... .. ... ... $ 884,360 $314,460 $48,960 $1,247,780
Local ... ....... ... ... ... ... ... 543,220 303,760 31,940 878,920
Total ... ... .. ... ... . ... ... $1,427,580 $618,220 $80,900 $2,126,700
Table M-2

MAJOR MUNICIPAL STREET NEEDS
BY MUNICIPALITY AND POPULATION GROUP

In Thousands
0-20
Construction
: Struc. Admin,

Population Group Road &R.R. Maint. & Engr. Total
250,000 & Over
Detroit ..... ... . .. .. .. ... .. .. $297,271 $124,456 $57,540 $14,380  $493,647

Total .. .. ... ... . ... . 297,271 124,456 57,540 14,380 493,647
100,000-249,999
Grand Rapids ...... .......... .. .. 11,993 6,240 10,360 1,280 29,873
Flint ............ ... ... ...... ... 46,275 14,803 14,940 3,420 79,438

Total ....... ... ... ... ... ..., 58,268 21,043 25,300 4,700 109,311
50,000-99,999
Lansing ......... ... ... ... ... .. .. 21,941 16,832 6,360 2,040 47,173
Dearborn .. ....................... 1,859 420 6,220 380 8,879
Saginaw . ... ... ... ... ... ... 9,610 12,417 6,180 1,260 29,467
Pontiac . .............. ... ... .. ... 17,354 10,517 5,320 1,500 34,691
Kalamazoo . ................ .. ..., 9,619 950 5,980 740 17,289
Warren ... ... ... ... ... ... 7,931 0 4,780 580 13,291
Bay City ....... ... ... .. ... ... ... 2,547 6,042 4,400 600 13,589
Jackson ... ... ... ... ... ... 5,213 5,278 4,240 680 15,411
Ann Arbor ... ... L 3,887 853 3,640 380 8,760

Total .. .......... ... ... ....... 79,961 53,309 47,120 8,160 188,550
45,000-49,999
Baitle Creek .. .................... 7,144 460 3,690 555 11,849
Muskegon .............. .. ... .... 5,762 0 3,150 442 9,354
Royal Oak ....... ... ... ... .. .. 1,698 156 3,340 258 5,452
Highland Park . .................... 857 0 1,320 108 2,285
Roseville ......... ... .. ... ...... . 2,129 5 1,840 197 4,171

Total ... ... ... .. ... ... ... ... 17,590 621 13,340 1,560 33,111
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Population Group

40,000-44,999
Hamtramck . .. ..

Wyoming . ... ...

35,000-39,999
Wyandotte . ... ..
Port Huron .. ...

30,000-34,999

Allen Park ... .. et

25,000-29,999
Ferndale .......

20,000-24,999

Southfield ... ...... .. ... ... ... ...

East Lansing . . ..
Monroe ........

BastDetroit .......................
Madison Heights . .............. ...
River Rouge ......................

15,000-19,999

St. Clair Shores . .
Midland ... .. ...
Muskegon Heights
Benton Harbor . .
Adrian ........
Ypsilanti .. .. ...
Ecorse ........

Berkley . .......

Sault Ste. Marie .
Hazel Park ... ..

Livonia ........

Table M-2—-Continued

ggnstructigg
Struc. Admin.
Road &R.R. Maint. & Engr. Total

729 0 1,180 94 2,003
4,692 330 3,780 426 9,228
5,421 330 4,960 520 11,231
2,843 1,053 2,260 310 6,466
5,444 965 2,660 450 9,519
8,287 2,018 4,920 760 15,985
412 35 1,140 80 1,667
412 35 1,140 80 1,667
2,186 3,200 1,680 350 7,416
1,162 248 2,450 190 4,050
1,824 0 1,030 140 2,994
5,172 3,448 5,160 680 14,460
7,826 0 6,200 698 14,724
1,152 0 1,190 125 2,467
1,892 1,901 1,710 271 5,774
637 0 1,440 104 2,181
2,694 0 1,840 225 4759
377 23 740 57 1,197
14,578 1,924 13,120 1,480 31,102
6,984 0 1,850 442 9,276
4,294 777 4,870 497 10,438
1,469 0 1,040 130 2,639
2,573 1,626 1,610 294 6,103
1,441 288 1,500 161 3,390
1,322 2,489 1,580 269 5,660
225 0 720 47 992
2,365 0 1,000 168 3,533
1,397 2,100 2,010 279 5,786
478 0 920 70 1,468
4,996 75 2,800 389 8,260

96




Population Group

Marquette ..............
Mt Clemens ............
Traverse City ..... ... ...
Inkster . ......... ... ...
Owosso ................
Holland ................
Birmingham ............
Escanaba ..............

Alpena . ... ... ..........

Wayne .................
Menominge . ...........
St. Joseph ..............
Cadillac ... .............
Albion . ..... ... ........
............... 353

5,000-9,999

Iron Mountain ... .. ... ..
Grand Haven ...........
Ludington ..............
Melvindale .............
Grosse Pointe Farms
Harper Woods ..........
Garden City .. ..........
Ishpeming .............
Manistee ..............
Coldwater . .......... ...
Beverly Hills . ...........
Alma ................ ..
Sturgis ............. .. ..
Centerline ..... .........
Hillsdale ... ............

Table M-2-Continued

............... 552
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Construction
Struc. Admin.
Road &R.R. Maint. & Engr. Total

.......... 696 15 1,460 111 2,282
.......... 1,583 432 1,330 167 3,512
.......... 2,089 55 1,610 185 3,939
e 529 8 1,020 78 1,635
.......... 1,766 856 1,400 199 4,221
.......... 2,821 319 1,960 257 5,357
.......... 3,234 126 1,900 263 5,523
.......... 598 0 1,280 94 1,972
.......... 40,860 9,166 31,860 4,100 85,986
.......... 3,747 78 1,730 284 5,839
.......... 1,162 1,603 1,360 210 4,335
.......... 1,248 5 1,500 138 2,891
.......... 201 0 980 94 1,975
.......... 551 225 200 79 1,655
.......... 1,535 1,738 1,220 224 4,717
.......... 1,270 548 1,300 156 3,274
.......... 1,027 0 940 98 2,065
.......... 1,224 0 1,160 119 2,503
.......... 3,086 1,630 1,250 298 6,264
.......... 926 20 990 96 2,032
.......... 2,621 1,468 1,100 258 5,447
0 1,030 66 1,449

.......... 19,651 7,315 15,360 2,120 44,446
.......... 1,470 58 890 120 2,538
.......... 2,002 5 1,540 174 3,721
.......... 298 285 830 69 1,482
.......... 603 0 400 50 1,053
0 890 72 1,514

.......... 408 0 660 54 1,122
.......... 3,131 0 2,150 260 5,541
........... 67 0 750 44 861
........... 577 0 680 66 1,323
.......... 1,341 7 890 109 2,347
.......... 2,074 246 990 163 3,473
.......... 2,263 352 1,220 189 4,024
.......... 983 60 940 98 2,081
.......... 769 0 520 67 1,356
.......... 215 0 450 37 702




Table M-2-Continued

Construction
Struc. Admin.

Population Group Road & R.R. Maint, & Engr. Total
Three Rivers . .................... 1,681 857 730 161 3,429
Big Rapids ....................... 783 13 630 70 1,496
Greenville . ....................... 431 355 850 84 1,720
Plymouth ....... ... .. ..... e 756 1.900 630 162 3,448
Charlotte . ......... ... ............ 291 31 430 40 792
Dowagiac ....... ... ... ........... 178 15 610 43 846
Negawmee ....... ................. 178 10 630 45 863
Petoskey ....................... .. 302 564 530 68 1,464
Tonia . ... ... . ... ..ol 314 20 510 47 891
East Grand Rapids . ................ 1,007 10 1,080 107 2,204
Grosse Pointe . .................... 280 0 660 46 986
Lapeer ....... . ... ... .. ... ... .. .. 859 326 680 91 1,956
Hastings . ......... ... ............ 817 0 810 84 1,711
Marshall . ... .. e 868 284 450 82 1,684
South Haven ................. ..... 513 0 680 61 1,254
Cheboygan ....................... - 888 175 670 90 1,823
Oak Park ........ ... ... .......... 1,528 0 1,460 150 3,138
Buchanan ............ ............ 420 0 640 54 1,114
Hancock ......................... 196 30 330 29 585
Clawson ... .. ................ 503 0 620 57 1,180
Novi ... .. ... .. ... ... ... 2,624 5 2,140 237 5,006
Manistique ... ... ..o L 309 0 310 33 652
Kingsford ........ ... ..... ... .. 120 0 840 47 1,007

Total ... ... . ... ... . 32,599 5,608 30,720 3,460 72,387
2,500-4,999
S2Citles .. ... 26,980 2,960 19,620 2,480 52,040

Total ....... ... ... ..o ... 26,980 2,960 19,620 2,480 52,040
1,000-2,499
131 Cities ... ....... ... ..ol 22,633 2,120 23,880 2,480 51,113

Total ... . .. .. ... L 22,633 2,120 23,880 2,480 51,113
1-999
225 Cities .. ... 17,460 2,864 20,420 2,000 42,744

Total .......... ... ... ... 17,460 2,864 20,420 2,000 42,744
GRAND TOTAL ... ... ........... $647,143  $237,217  $314,460 $48,960 $1,247,780
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City by Pop. Group

250,000 & Over
Detroit

100,000-249,999

Grand Rapids .............
Flint ........ ... .. . .......

50,000-99,999

Fansing .. ... ... .. ... ...,
Dearborn . ............ .. ...
Saginaw . ... ...............
Pontiac ...................
Kalamazoo . ...............
Warren . ..., ... . ... .......
Bay City ..................
Jackson ........ ... ... ...,

45,000-49,999

Battle Creek .. ........... ..
Muskegon .................
Royal Oak ... ... ... .. ... ..
Highland Park ........... ..
Roseville ..................

40,000-44,999

Hamtramck .. ..............
Wyoming . .................

Total ................ ...

35,000-39,999

Wyandotte . . ..... ... ... ....
Port Huron . ............ ...

30,000-34,999

AllenPark . ..... ... . ... ...

Table M-3

In Thousands

LOCAL MUNICIPAL STREET NEEDS
BY MUNICIPALITY AND POPULATION GROUP

0-20

Construction

Struc. Admin,

Road &R.R, Maint, & Engr. Total
92,213  $ 4960 $ 66260 § 3,260 $ 166,693
92,213 4,960 66,260 3,260 166,693
11,661 381 9,600 640 22,282
20,940 884 11,580 1,000 34,404
32,601 1,265 22,180 1,640 56,686
11,974 - 6,380 640 18,994
4,336 - 6,200 360 10,896
11,278 10 6,500 620 18,408
19,958 764 4,700 880 26,302
14,422 - 4,700 660 19,782
14,060 - 6,600 720 21,380
2,755 - 3,920 240 6,915
4,404 59 3,300 280 8,043
6,714 30 3,520 360 10,624
89,901 863 45,820 47760 141,344
7,440 280 3,530 450 11,700
13,282 _ 3,830 686 17,798
5,389 101 5,980 460 11,930

969 - 880 74 1,923
5,410 - 2,840 330 8,580
32,490 381 17,060 2,000 51,931

905 _ 700 66 1,671
9,392 80 3,220 514 13,206
10,297 80 3,920 580 14,877
2,408 - 2,110 179 4,697
9,859 462 2,910 521 13,752
12,267 462 5,020 700 18,449
2,824 273 2,180 220 5,497
2,824 273 2,180 220 5,497




City by Pop. Group

25,000-29,999

Ferndale .............

20,000-24,999

Southfield ...............
East Lansing . .........
Monroe ..............
East Detroit ......... .
Madison Heights ......
River Rouge ......................

15,000-19,999

$t. Clair Shores .. ... ...
Midland ... ... ... ... ... .. .. ...,
Muskegon Heights .................
Benton Harbor . .......
CAdran oL L L
Ypsifanti ...... ... ... ... ... ..
Ecorse ............... ... ...
Berkley ......... .. ... ... .. ...
Sault Ste, Marie . ... ...
Hazel Park ... ........
Livonia ..............
Marquette .. ..........
Mit. Clemens .. ........
TraverseCity . .................. ...
Inkster .. .............
OWOSS0 ... ...
Holland ..............
Birmingham ... ... . ...

Alpena ..............

Table M-3-Continued

Construction
Struc. Admin.

Road & R.R. Maint. & Engr. Total
1,579 — 1,580 126 3,285
2,064 102 2,480 187 4,833
3,777 - 1,860 227 5,864
7,420 102 5,920 540 13,982
6,245 - 3,640 443 10,328

667 - 960 73 1,700
3,424 12 1,480 221 5,137
2,041 - 2,340 197 4,578
4,509 — 2,000 293 6,802

680 — 500 53 1,233

17,566 i2 10,920 1,280 29,778
9,768 68 5,000 664 15,500
3,797 - 2,510 284 6,591
3,403 - 1,660 228 5,291
2,512 150 1,310 179 4,151
2,274 125 1,330 168 3,897
1,020 - 1,080 95 2,195

385 - 880 57 1,322
1,760 - 1,380 141 3,281
519 - 1,720 101 2,340
2,869 - 1,640 203 4712

16,501 - 2,050 830 19,381
1,254 - 1,440 121 2,815
3,181 5 1,400 206 4,792
2,592 — 1,600 189 4,381
2,643 — 1,080 168 3,891
2,259 - 1,480 168 3,907
4,516 - 1,900 289 6,705
4,084 175 1,910 278 6,447
1,082 - 1,390 111 2,583

66,419 523 32,760 4,480 104,182
2,423 - 2,280 210 4,913
2,249 - 1,200 155 3,604
2,557 - 1,060 163 3,780
1,652 - 760 109 2,521
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City by Pop. Group

Wayne .................
Menominee ... ..........
St. Joseph ..............
Cadillac . ...............
Albion .. ... ... .. ... .

5,000-9,999

Iron Mountain . ... ... ...
Grand Haven ... . ... ....
Ludington ........ .. ....
Melvindale ... ... ... ...

Harper Woods ... ... . ...
Garden City . ...........
Ishpeming .. ... ....... ..
Manistee . .............,
Coldwater ..............
Beverly Hills ... .. ... ...
Alma ... ... ... ...,
Sturgis ... ... ...
Centerline ..............
Hillsdale ... .. ... ... ...

Big Rapids ....... ... ..
Greenville . ... ... .. .....
Plymouth ... ... ... ....
Chatlotte . . ......... ....
Dowagiac ....... .. ... ..
Negaunee ..............
Petoskey ... ... .........
Tonia ..................
East Grand Rapids ... . ...
Grosse Pointe . ... ..... ..
Lapeer ........ ... .....
Hastings . ..............
-Marshall ... .. L
South Maven ............
Cheboygan .............
Qak Park . ...... ... ....
Buchanan ......... ... ..

Table M-3-Continued

Construction
Struc. Admin.
Road &R.R, Maint. & Engr, Total
.......... 1,542 - 1,120 120 2,782
.......... 2,645 - 1,180 172 3,997
.......... 2,682 - 940 163 3,785
.......... 2,447 - 980 154 3,581
.......... 2,212 - 1,100 149 3,461
.......... 1,936 - 840 125 2,901
.......... 1,487 - 1,080 116 2,683
.......... 5,607 329 1,280 1324 7,540
.......... 343 — 980 60 1,383
.......... 29,782 329 14,800 2,620 46,931
.......... 4,290 98 1,660 246 5,694
.......... 3,647 i0 1,120 216 4,993
.......... 444 - 920 61 1,425
.......... 1,791 - 700 112 2,603
.......... 191 — 800 45 1,036
.......... 1,854 - 1,040 130 3,024
.......... 6,096 - 2,170 373 8,639
.......... 359 - 710 48 1,117
.......... 1,294 — 640 87 2,021
.......... 2,789 145 940 174 4,048
.......... 1,169 — 920 94 2,183
.......... 3,079 - 1,120 189 4,388
.......... 1,440 15 840 103 2,398
.......... 703 - 540 56 1,299
.......... 210 — 540 34 784
.......... 3,060 245 1,060 196 4,561
.......... 1,229 8 640 84 1,961
.......... 383 - 800 53 1,236
.......... 2,325 - 640 133 3,098
.......... 1,612 67 560 101 2,340
.......... 126 25 700 38 889
.......... 511 10 820 60 1,401
.......... 206 - 580 35 821
.......... 980 - 440 64 1,484
.......... 2,250 - 1,000 146 3,396
.......... 273 - 300 26 599
.......... 1,478 35 540 92 2,145
.......... 1,623 - 800 109 2,532
.......... 1,826 62 720 i17 2,725
.......... 1,025 — 680 77 1,782
.......... 1,352 - 840 99 2,291
.......... 1,108 - 1,900 135 3,143
.......... 933 - 460 63 1,456




City by Pop. Group

Hancock . ..............
Clawson ...............
Novi ..................
Manistique .............
Kingsford ....... ... ....

2,500-4,999

52 Cities ..............

1,000-2,499

131 Cities . ..............

1-999

Table M-3—Continued

.......... $530,766 3 12,454  $303,760

Construction
Struc. Admin.
Road &ER.R. Maint. & Engr. Total

.......... 938 10 460 63 1,471
.......... 1,696 - 860 115 2,671
.......... 937 - 800 78 1,815
.......... 9353 - 480 64 1,497
.......... 297 — 680 44 1,021
.......... 56,477 730 30,820 3,960 91,987
.......... 32,709 1,002 15,920 2,480 52,111
.......... 32,709 1,002 15,920 2,480 52,111
...... e 30,040 1,100 19,240 2,520 52,900
.......... 30,040 1,100 19,240 2,520 52,900
.......... 17,760 372 11,940 1,500 31,572
.......... 17,760 372 11,940 1,500 31,572
$31,940  $878,920
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Table M-4
TOTAL MUNICIPAL STREET MNEEDS
BY 5 YEAR TIME PEDIODS

In Thousands

Administration
Period Construction Maintenance & Engineering Total
0-5 .. $ 563,790 $148,150 $29,180 $ 741,120
6-10 . ... .. 361,190 154,140 20,130 535,460
H-15 oo 323,200 158,190 15,340 396,730
1620 ... ... 379,400 157,740 16,250 453,390
Total ..................... .. $1,427,580 $618,220 $80,900 $2,126,700
Table M-5
MAJOR MUNICIPAL STREET NEEDS
BY 5 YEAR TIME PEDIODS
In Thousands
Administration
Period Construction Maintenance & Engineering Total
0-5 ... $319,380 $ 73,400 $16,820 $ 409,600
6-10 .. 218,180 78,330 11,730 308,240
=15 oo 132,540 81,930 9,210 223,680
1620 ... ... 214,260 80,800 11,200 306,260
Total ...... ... .......... ... $884,360 $314,460 $48,960 $1,247,780
Table M-6
LOCAL MUNICIPAL STREET NEEDS
BY 5 YEAR TIME PEDIODS
In Thousands
Administration
Period Construction Maintenance & Engineering Total
0-5 $244,410 $ 74,750 $12,360 $ 331,520
6-10 ... . 143,010 75,810 8,400 227,220
=15 .o 90,660 76,260 6,130 173,050
1620 .. ..o 65,140 76,940 5,050 147,130
Total ........................ $543,220 $303,760 $31,940 § 878,920
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Table M-7

AVERAGE ANNUAL MUNICIPAL STREET PROGRAM COSTS
(NOT INCLUDING URBAN TRUNKLINE AND COUNTY PRIMARY EXTENSIONS)

10-Year Program

{Based on catching
up in 10 yrs. and
meeting needs as they
occur in last 10 yrs.)

In Thousands

MAJOR STREETS
15-Year Program

20-Year Program

LOCAL STREETS

20-Year Program

(Based on catching
up in 15 yrs. and
meeting needs as they
occur in last 5 yrs.)

{Based on caiching
up the needs within
20 yrs.)

(Based on catching
catching up the needs
within 20 yrs.)

10 Year 2nd 10 Yr. 15 Year Last 5 Yr. 20 Year 20 Year

Period Period Period Period Period Period

Detroit ... ... ... $23,237 $26,128 $21,224 $35,056 $24.682 $ 8,335
Grand Rapids . .. 1,873 1,115 1,722 810 1,494 1,114
Flint ........... 6,688 1,256 4,930 1,098 3,972 1,720
Lansing ........ 2,046 2,670 2,155 2,971 2,359 950
Dearborn . ...... 479 409 482 330 444 545
Saginaw . ....... 2,030 917 1,770 582 1,473 920
Pontiac ........ 2,458 1,010 2,070 730 1,735 11,315
Kalamazoo . ... . . 1,101 628 974 534 864 989
Warren .. .. ... .. 921 408 805 245 665 1,069
Bay City ........ 727 632 590 946 679 346
Jackson . ....... 1,183 358 914 342 771 402
Ann Arbor . ... .. 566 310 470 342 438 531
45-50,000 ....{(5) 2,140 1,170 1,742 1,398 1,656 2,597
40-45,000 ... (2) 758 365 642 322 562 744
35-40,000 ....(2) 1,146 452 304 514 799 922
30-35,000 ... .(D) 66 101 70 122 83 275
25-30,000 ....(3) 591 855 567 1,191 723 699
20-25,000 ... (6) 1,925 1,185 1,761 937 1,555 1,489
15-20,000 ...(19) 5,723 2,876 4,730 3,006 4,299 5,209
10-15,000 .. (13) 2,820 1,625 2,322 1,922 2,222 2,347
5-10,000 ...(38) 4,383 2,856 3,957 2,605 3,619 4,599
2,500-5,000 ..(52) 3,386 1,819 2,982 1,462 2,602 2,605
1,000-2,500 .(131) 3,093 2,019 2,795 1,839 2,556 2,645
Under 1,000 . (225) 2,444 1,830 2,200 1,948 2,137 1,579
TOTALS ...... $71,784 $52,994 $62,768 $61,252 $62,389 $43,946
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Table M-8

PROJECTED 1980 INVENTORY OF MUNICIPAL STREET MILEAGE

(CITIES OVER 5,000 POPULATION)

MAJOR STREETS

SURFACE TYPE

Bit. Surface Bit. Bituminous - Concrete
Treatment  Aggregate F-2 F-4 54
Adrian ... ... ... 1.72 2.39 8.02 7.19 47
Albion ... ... . ... 8.72 4,04 41
Allen Park .. ... .. 7.22 3.76 1.41
Alma ... ..., .. 10.82 2.66 .84 .64
Alpena ... ... .. .. 9.78 8.67 1.07 08
Ann Arbor . ... ... 29.39 8.62 .20
Battle Creek . ... .. 12.00 6.47 21.71
BayCity ......... 38.58 5.59 1.40
Benton Harbor . . .. 6.71 12.04
Berkley ..... ... .. .60 10.07 2.06
Beverly Hills . . . .. 1.20 10.80
Big Rapids . .... .. 70 8.14
Birmingham ... ... 11.51 11.02 1.20
Buchanan ... ... .. 3.92 3.32 70 .16
Cadillac . ..... ... 1.61 9.11 1.05
Centerline . .. .. ... 57 6.06 1.32
Charlotte ... ... .. 2.05 3.19 29
Cheboygan .. ... .. 1.19 5.33 1.82
Clawson ......... 7.33 .81
Coldwater ... ... .. 10 9.91 .92
Dearborn .. ... ... 31.82 13.60 2.02
Detroit ... .... ... 181.84 217.67 205.91
Dowagiac . ....... 1.31 4.62 2.40
East Detroit . ... .. 18.01
East Grand Rapids . 6.58 6.83 26
East Lansing ... .. 245 .66 5.12 5.98
Ecorse .......... 2.75 4.08 2.34
Escanaba ........ 25 7.15 6.09 2.44
Ferndale ......... .39 10.16 7.53 2.06
Flint ......... ... 37.68 50.77 62.38
Garden City . ..... 21.64 5.55
Grand Haven . .. .. 16.42 2.66 32
Grand Rapids . .. . 15.41 80.10 5.15
Greenville . ... ... 1.00 9.52 .66
Grosse Pte. ... ... 7.61 45 27
Grosse Pte. Farms . 8.35 2.80
Grosse Pte. Park .. 9.48 2.60
Grosse Pte. Woods . 11.85

*Detroit total includes 11.50 miles of expressway.

105

Total

19.79
13.17
12.39
14.96
19.60
38.21

40.18
45.57
18.75
12.73
12.00

3.84
23.73

8.10

11.77
7.95
5.53
8.34
8.14

10.93

47.44
616.92*
8.33

18.01
13.67
14.21

9.17
15.93

20.14
150.83

27.19
19.40
100.606
11.18
3.33
11.21
12.08
11.85




Table M-8—-Continued

SURFACE TYPE

Bit. Surface Bit.
Treatment Agpregate

Hamtramck ... ...

Hancock ....... .. 4.32
Harper Woods . . ..

Hazel Park .. .. ..

Hastings ......... 27 4.67
Highland Park .. ..

Hillsdale .. ... .. .. 1.45

Holiand .........

Imkster .......... 23

Ionia ... ... ... .. 1.08 25
Iron Mountain . . . . 11,72
Ironwood .. ......

Ishpeming ... ... .

Jackson ......... 1.38
Kalamazoo ... .. ..

Kingsford ... ..... 7.56
Lansing ......... 23.02
Lapeer .......... 4.54
Lincoln Park ... ..

Livonia .........

Ludington ....... 3.56
Madison Heights . .

Manistee ... .... .81
Manistique . ... ... .88

Marquette .. ... ..

Marshall . ........ 5.37
Melvindale .......

Menominee . ... .. 5.96
Midland ......... 52.27
Monroe . ........ 230
Mt. Clemens .. . ...

Mt, Pleasant ... .. 32
Muskegon .......

Muskegon Heights . 4.97
Negaunee ... ..... 7.68
Niles ......... ... A1 2.42
Novi ............

QOak Park ... .....

Owosso ......... 5.40 8.74

Bituminous - Concrete

P2 F4
9.48 4.01
7.48 1.33
6.21 491
3.30 2.16
11.03 1.91
3.70
20.38 2.90
10.45 2.68
4.58 98
9.89 3.60
8.47 41
27.11 13.65
15.73 32.17
2.36 1.16
1.21 32.13
3.29 .50
26.17 38
31.94
.88 5.81
21.01 2.38
6.88 1.15
2.91 A48
14.86 341
.29 .92
4.56 72
6.45 1.17
13.28 5.26
2.78 12.89
13.61 2.40
8.69 14.09
.88 5.19
.60
11.25 1.03
28.66
9.46 2.18
2,81 A0
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F-5+

.04

2.48

10.85

8.41
47

Sl

.25

1.49
552
23
.04
25
9.34

6.27
1.06

Total

13.53
4.32
8.81

11.12

10.40

15.42
5.15

23,28

13.36
6.89
11.72
13.49
8.88

42.14

58.75
11.08

64.77

8.80
26.55
31.94
10.76

23.39
8.84
4.27

18.27
6.83
5.28

15.07

57.79

19.07

15.71

16.58

32.12

11.04

8.28
15.01
28.66

17.91
18.41




River Rouge

Three Rivers
Traverse City

Table M-8-Continued

SURFACE TYPE

Bit. Surface

.......... 23

......... A7
Sault Ste. Marie . . .

South Haven
St. Clair Shores . . .

.......... .80

.......... 25

Bituminous - Concrete

Treatment F-2 -4 F-54 Total
2.42 .88 07 5.75
2.42 4.18 62 7.22
4.94 29.15 13.68 54.30
1.22 5.09 25.62
5.64 272 9.07

20.26 2.96 23.22
8.85 18.39 11.03 38.27
40.77 15.57 3.75 60.26
19.20 3.55 25.37
67.62 1.04 6.01 74.67
10.56 2.81 13.37
6.20 1.59 97 8.76
2.27 6.01 10.40 18.68
5.49 7.24 12.73
9.38 1.71 11.89
7.53 2.20 .08 9.81
8.51 5.60 19.14
6.80 2.03 1.60 10.43
14.85 2.13 23.34
21.99 32.56 54.80
9.67 1.86 11.53
13.50 9.04 375 26,29
3.24 3.00 45.89

14.05 4.77 18.82
1,214.79 830.80 388.95 2,793.07
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Table M-9
MILES OF TRUNKLINE TURNBACK TO MAIJOR STREETS

0-5 6-10 - 11-15 16-20
Total i
City F-1 F-2 F-3 F.1 F-2 F-3 F-1 F2 F-3 F-1 F-2 F-3 Miles
250,000 and Over .
Detroit ........... — — —_— — — 8.00 — — 0.25 —_ — — 8.25
Total ........ — — — — — 8.0 - w025 e - e 8.25 ‘
100,000 - 249,999 :,%:
Grand Rapids ..... — — — 5.95 e — — 2.23 — — — — 8.18 E‘
Flint ............. — 6.75 — 1.08 2.00 — —_ — —_— —_ — — 9.83 }ﬁ
‘ B '/.i
Total ........ — 675 — 7.03  2.00 e — 223 — — — — 18.01 22‘;
o
50,000 - 99,999 ?
Lansing .......... —_ - — S — — 468 — — 017 4.85 i
— Dearborn ......... e 4,37 — J— — e _ _ — e — _ 4.37 5;
& Saginaw .......... 1.06 135  0.84 1.95 _— — — 199 — 0.55  1.02 — 8.76
G0  Pontiac ........... 039  — — 060 109  — 139 024 — 039  — — 4.10 b
Kalamazoo ........ 3.92 1.19 — e — — — — — — —n — 5.11 b
Warren . ...oovnnns — 251 . — 206 — — — — — — e 4.57 R
Bay City .......... — e — 0.51 1.50 — 0.57 1.22 — — 0.23 — 4.03 vﬁ
Jackson .......... — . — 0.36 — — 3.15 1.42 e — — — 4.93 «
Ann Arbor ........ 0.80 — — 041 — —_ 3.27 — 448 — — 8.96 “é_ﬁ
b
Total ........ 6.17 9.42 0.84 3.83 4.65 Lo 8.38 9.55 e 542 1.25 0.17 49.68 Ei‘ﬁ
45,000 - 49,999 s
Battle Creek ....... 2.68 0.62 —_ — 0.46 — 0.32 1.30 — — — —_ 5.38
Muskegon ........ 1.95 —_ — — — — —_ — — 1.77 0.54 — 4.26 9
Royal Qak ........ — — — —_— _— — — — —_ — — —
Highland Park ..... — — — . — o e e — — — — — i3
Roseville ......... e — — — e e — e - — — — — ;
Total ........ 463 062  — — 046  — 032 130 — 177 054  — 9.64 i
i
40,000 - 44,999 .
Hamframek ....... e — - e — e e — — — — — — i’;
Wyoming .. ....... e e — — —_ — — 243 — — — — 243 @
Total ........ — — — — — — — 243 — — — — 2.43 i
)

T




35,000 - 39,999 ‘
Wyandotte ........ — — — — — - - — —_— e — — —_
Port Huron ....... 3.77 0.17 — 1.34 - — 2.65 — — — — 0.35 8.28
Total ........ 3.77 0.17 — 1.34 — e 2.65 — —_— s — 0.35 8.28
30,000 - 34,999
Allen Park ........ —_ — — — 0.67 — 0.66 — —_ — —_ e 1.33
Total ........ — — — — 0.67 - 0.66 — —_ e — — 1.33
25,000 - 29,999
Ferndale .......... e —_ — — — — — — —_ — —_ — —
Lincoln Park ...... — e — - 3.56 — — — en — — e 3.56 |
Southgate ......... 2.64 —— — — 0.21 — — 0.34 — — — e 3.19 ;
Total ........ 264 — — S — — o034 — — — — 6.75
20,000 - 24,999
Southfield ......... —_— — — — — — — —_— — - — B e
East Lansing ...... — — o e — — — 1.74 0.74 — — — 2.48 :
-t Monroe .......... —_ — e 0.98 — — 1.04 1.14 — s — — 3.1e E
©  East Detrolt ....... — — — — — — — — — e — —
\2  Madison Heights ... — — — — — — —_ —_ — — — — —
River Rouge ....... — — — — —_ — — — — — — — —
Total ........ — — —_ 0.98 — — 1.04 2.88 0.74 - — — 5.64
15,000 - 19,999
St. Clair Shores . ... — — — — 6.09 — e — e — — — 6.09 i
Midland .......... 6.37 —_ rmn — — — 2.62 1.38 e — — — 10.37
Muskegon Heights . . — — — 0.83 1.09 — 0.96 — — — — — 2.88
Benton Harbor ..... 0.82 0.14 — 0.51 — — — — —_ . — e 1.47
Adrian ........... s — — — — — — — _ e — o e
Ypsilanti ......... 0.07 — 0.32 — — — — — — e — — 0.39
Ecorse ........... — . — — e — — — — e — — —
Berkley .......... — e — — — — e —_ —_— e —_ — —
Sault Ste. Marie ... 0.30 o — — — — e — e — — — 0.30
Hazel Park ........ — — — — — — e — e e — — —
Livonia .......... 1,25 e — — 4.92 — — — — — — 6.17
Marquette ........ — D — — — - e 0.12 - — — — 0.12 :
Mit. Clemens ...... — 0.55 — — — — —_ — —_— — — 0.55
NOTE: F-1=36" or less, High Type; F-2=37/-48/, High Type; F-3= 49’ & over, High Type.




Table M-9—Continued

GRAND TOTAL .. 11700 4134 i.16 5787 29.62 8.00 57.95 27.03 0.99 19.66 1.79 0.75 363.16

0-5 6-10 . 11-15 16-20
Total
City F-1 F-2 F-3 F-1 F-2 F-3 F-1 F-2 F-3 F-1 F.2 F-3 Miles
15,000 - 19,999 Conr'd
Traverse City ...... 0.55 0.11 _ —_ — — -— 1.92 — —_— — —_ 258
Inkster ........... e —— —_ — —— — —_ —_— —_ —_— — — —
OwWOoSSO ...vvvnen, — 048 —_ — - — — 1.41 — - — - 1.89 i
Holland .......... .00 0.21 —_ — - — — e — — — — 1.21 i
Birmingham ....... — — —_ — —_ — —_ —_ J— — — — —_ i
Escanaba ......... — — — — s - — . — —— — _— — ;«,
Total ........ 10.36 1.49 0.32 - 1.34 12.10 — 3.58 4.83 — — —_ —_— 34.02
10,000 - 14,999
Troy .cvvvvenennn, — — — — — — — e —_— 1.54 — 0.23 1.77
Niles ...ovvennnn. — —_ e —_ 1.03 e 1.22 - — e — — 2.25
Alpena ........... e — — e — — — — — - _ _— —
Grosse Pte. Park ... — — — - — _— —_ — — e — — —
- Jremton .......... — — — —_ p— —_ — — — —_ — — i
=2 Jronwood ......... — — — — 0.33 — — —_ — —_ — —_ 0.33
o Mt, Pleasant ....... —_ — — — — — —_ — —_— — — — o
Wayne .....ivuann — — —_ - — — —_ — —_ — - — .
Menominee ....... — — — e —_ wwm — e — e —_— e —
St. Joseph ......... — 3.49 — — —m — — —_ e e — — 3.49
Cadillac .......... 0.07 1.20 — — e — e — — — oo —_ 1.27
Albion ........... 1.09 — — — — — — — e — e —_ 1.09
Grosse Pte. Woods. . — 0.32 e 1.29 — — — — —_ — — — 1.61
Total ........ 1.16 5.01 — 1,29 1.36 e 1.22 —_— — 1.54 —_ 0.23 11.81
5,000 - 9,999
Total ........ 6.19 2.94 — 7.16 2.97 e 6.28 1.89 — 1.22 —_ — 28.65
1,000 - 4,999 ,,f
Total ........ 50.79 7.71 — 17.74 0.89 o 20.95 1.58 —_— 5.55 — - 105.21 i
1-999
Total ........ 31.29 7.23 e 17.16 0.75 — 12.87 e — 4.16 —_ — 73.46 i

NOTE: F-1==36’ or less, High Type; F-2—37/-48’, High Type; F-3= 49’ & over, High Type.
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POPULATION OF MUNICIPALITIES -
(1960-1950 CENSUS) 3
1960 1950 b
City Population Population District %
50,000 and over (17) (10)
Detroit ....... ...... ... ... ..... 1,670,144 1,849,568 10 L
Flint ... ... ... ... ... ... ... ... 196,940 163,143 6 s
GrandRapids . ....... .. ... .. ... ... 177,313 176,515 5 )
Dearborn ... ... .. ... . .. ... . ... ... 112,007 94,994 10 o
Lansing ........ ... ... ... .. ..... 107,807 92,129 8 L
Saginaw ......... ... ... ... ........ 98,265 92,918 6
Warten ... ... 89,246 727 9
Pontiac ....................... .. .. 82,233 73,681 9 =
Kalamazoo .. ...................... 82,089 57,704 7 )
Royal Oak . ... ... ... ... ... ... .. 80,612 46,898 9
St. Clair Shores ............... ..... 76,657 19,823 9
AnnArbor ... ... L 67,340 48,251 8
Livonia ........... ... ... ... .. ... 66,702 17,534 10 -
Lincoln Park ... ... ... ...... e 53,933 29,310 10 .
BayCity ........ ... ... .. ...... 53,604 52,523 6
Jackson .............. ... ... ... ... 50,720 51,088 8 :
Roseville ......................... 50,195 15,816 9 EL
40,000-49,999 (5) (6)
Muskegon . ..... ... ... .. ... ..., 46,485 48,429 5
Wyoming ... ....... ... ..... ..., 45,829 0 5
Bast Petroit . ... ... ... ..... ..., 45,756 21,461 9
BattleCreek ....... ... ... .......... 44,169 48,666 7
Wyandotte ... ... ... ............ 43,519 36,846 10
30,000-39,999 (11) (2)
Inkster ... ... . .. ... . ... ... ..., 39,097 16,728 10
Highland Park ..... ... .. ...... .... 38,063 46,393 10
Garden City ..................... .. 38,017 9,012 10
AllenPark . ... ... ... ... ... .. .. 37,494 12,329 10
Oak Park ... ... .. ... ..... ..... 36,632 5,267 9
Port Huron ..................... .. 36,084 35,725 9
Hamtramck ... ... ... . ... ....... 34,137 43,355 10
Madison Heights ... .. ... ... ...... .. 33,343 0 9
Southfield .. ............. ... ... ... 31,501 0 9
Ferndale .................... ..., 31,347 29,675 9
East Lansing . ..................... 30,198 20,325 8
20,000-29,999 (10) (6)
Southgate ......................... 29,404 0 10 I
Midland . ......................... 27,779 14,285 6 ‘
Hazel Park ....................... 25,631 17,770 9
Birmingham .. ... ....... ... ... .. .. 25,525 15,467 9
Holland ............ ... ........... 24,777 15,858 5
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Table M-10-Continued

1960
City Population
Berkley .............. ... ... e 23,275
Monroe .......... ... ... ... 22,968
Mt. Clemens ...................... 21,016
Ypsilanti . .......... ... ... .. ... 20,957
Adran ....... ... ... .. ... ... ... 20,347
10,000-19,999 (29)
Harper Woods .................... 19,995
Marquette .............. ... ... ... 19,824
Muskegon Heights . ................. 19,552
Troy ..o 19,382
Benton Harbor .................... 19,136
Sauit Ste. Marie ... . ... ... ........... 18,722
Grosse Pte. Woods . ................ 18,580
Trenton ....... e 18,439
Traverse City . ..................... 18,432
River Rouge ...................... 18,147
Beorse .......... .. ... ... ... . ... .. 17,328
OQWOSSO . ... 17,006
Wayne ............ ... .. ..., 16,034
Grosse Pte. Park . .................. 15,457
Escanaba ... ...... ... ... .. ....... 15,391
Mt.Pleasant ....................... 14,875
Clawson . ...... ... .. 14,795
Alpena ............... ... ........ 14,682
Niles . ......... i, 13,842
Melvindale . ....................... 13,089
Albion .......... ... .. ... .. " 12,749
Grosse Pte, Farms ... .............. 12,172
St. Joseph ... oo 11,755
Menominee .. ....... ... ... 11,289
Grand Haven ...................... 11,066
EastGrandRapids . ............... .. 10,924
Ironwood ......................... 10,265
Centerline ........................ 10,164
Cadillac ............ ... .. ... .. ... 10,112
5,000-9,999 (39)
Ludington ........................ 9,421
Iron Mountain ..................... 9,299
Alma . ... .. 8,978
Sturgis ... .. 8,915
Coldwater ... ........ [P 8,880
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1950
Population

17,931
21,467
17,027
18,302
18,393

(31)

9,148
17,202
18,828

0
18,769
17,912
10,381

6,222
16,974
20,549
17,948
15,948

9,409
13,075
15,170
11,393

5,196
13,135
13,145

9,483
10,406

9,410
10,223
11,151

9,536

6,403
11,466

7,659
10,425

(38)

9,506
9,679
8,341
7,786
8,594

District
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Table M-10—-Continued

1960 1950
City Population Population
Ishpeming ........................ 8,857 8,962
Plymouth ................c.c.o.... 8,766 6,637
Huntington Woods ... ............ ... 8,746 4,949
BigRapids ........................ 8,686 6,736

Beverly Hills . ... ... ... ...... ... 8,633 0
Houghton-Hancock . ........ ... ..... 8,415 9,052
Manistee ............ ... 8,324 8,642
Grandville ............ ... ......... 7,975 2,022
Charlotte ......................... 7,657 6,600
Hillsdale . ......................... 7,629 7,297
Greenville ........................ 7,440 6,668
Riverview ......................... 7,237 1,432
Dowagiac ......................... 7,208 6,542
Three Rivers ... ... ................ 7,092 6,785
Tecumseh ......... ................ 7,045 4,020
. Fraser ..... T 7,027 1,379
Farmington ....................... 6,881 2,325
Tenia ............. ... . ... ... . ... ' 6,754 6,412
Marshall .......................... 6,736 5,777
Grosse Pointe ... ................... 6,631 6,283

NOVI .. e 6,390 0
Hastings .......................... 6,375 6,096
Lapeer ........................... 6,160 6,143
South Haven ...................... 6,149 5,629
Fenton ........................... 6,142 4,226
Petoskey .......... ... ... ........ 6,138 6,408
Negaunee ......................... 6,126 6,472
Cheboygan . ....................... 5,859 5,687
St.Johns ....... ... ... ... ... .. ... 5,629 4,954
Rochester ......................... 5,431 4,279
Buchanan . ........... .. ... ....... - 5,341 5,224
Gladstone . ........................ 5,267 4,831
Grand Ledge ...................... 5,165 4,506
Kingsford ......................... 5,084 5,038

2,500-4,999 (64) 47)

1,000-2-499 (133) (129)

1-999 (201) (219)
Total Number of Incorp. cities or villages 509 488
Total Urban Population . ............. 5,240,037 - 4,433,265
Total Rural Population .............. 2,583,961 1,938,744
Grand Total ..................... 7,823,998 6,372,009

District
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Table M-11
ESTIMATED CONSTRUCTION COSTS USED FOR MUNICIPAL IMPROVEMENTS

Item of Work Unit Unit Cost Range
Light Grading (27to 4’) ... ... ... ... . i Sq. Yd. $ 125 t0 § 1.75
Earth Excavation . ..... ... ... ... ... ... . ... Cu. Yd. 0.75 to  1.50
Drainage —
127to 487 Class ACulvert . .. .. ........ ... ... ......... Lin Ft. 3.00 to 15.00
127 to 48”7 Class B Culvert .. .. ......... .. ... ......... Lin Ft, 4.00 to 20.00
127 ta 487 Sewer ... ... .. i Lin Ft. 3.50 to 17.50
O BEWET . . .. Lin Ft. 1.00 to  1.20
Manboles ...... ... ... .. Each $35/1t. of depth
Catch Basins . .. .. . ... . . Each, $30/ft. of depth
Imdets . ... Each $30/ft. of depth
Aggregate Base Course (6”7 to 87) . ....... ... ... ... .. ..... Sq. Yd. 045 to  0.65
Sub-base Material (127t028”) .. ... .. ... ... ... . .. Sq. Yd. 085 to 225
Bituminous Aggregate Surface (17 to 2%27) ... ... ... .. ... Sq. Yd. 050 to  1.70
Bituminous Concrete Surface (17 t0 2127) ................. Sq. Yd. 1.35 to  1.80
Bituminous Concrete Surface (2127 to 47} ... ... .. ... ... ... Sq. Yd. 1.80 to  3.50
Concrete Pavement —
7# Uniform (no reinforcement) ... ..................... Sq. Yd. 3.50 to  4.25
8 Uniform (including reinforcement) ............. ... ... Sq. Yd. 500 to 35.50
9 Uniform (including reinforcement) .................. Sq. Yd. 525 to  5.75
107 Uniform (including reinforcement) .. ............ .. .. Sq. Yd. 550 to 600
Reinforcement . ... ..... ... ... ... . .. ... . ... .. ..., Sq. Yd. 0.65 to 0.75
Carband Guiter . .. .. ... . . . .. . . e {in Ft. 2.50 to  3.50
Sidewalk (47 to 7)) .. . e Sq. Ft. 050 to 0.75
Structures —
New Construction . .. ... ... ... ... . .. ... . ieieien.n. Sq. Ft 20.00 to 35.00
Widening . ... ... ... .. L Sq. Ft. 30.00 to 40.00
R.R. Flashing Light Signal (single track) ....... ... ... .. .. 9,000.00
R.R. Flashing Light Signal and short arm gates ... .. ........ 22,000.00

Right-of-Way —
If costs are not available when right-of-way acquisition is necessary, estimate right-of-way as 20%
to 25% of construction costs.

Engineering and Contingencies —
To the estimated construction costs add 5% for preliminary engineering and 10% for construction
engineering and contingencies.

Estimates —

It is suggested that the above cost ranges be used for estimating unless other costs are justifiable. If
higher costs are used, a report to that effect should be submitted showing costs and reasons for change.
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Table M-12

CONSTRUCTION STANDARDS FOR ARTERIAL STREETS

Design Features

All Cities

Cities of over 5,000 population Cities of under 5,000 population

Controlled Access!

Arterials Arterials

Downtown area] Intermed. area I-Outlying area | Downtown area lIntermed. area | Outlying area

1980 Design Hour 7200 Up to |State trunkiine
Traffic Volume Total to 6000 by-passes only SEE BELOW
for No. of Lanes Shown 9000 under 7502 .

Surface Type'® F F ’ ForE? F ] F, E or D?
Number of Lanes 64 44 24 Controlled by anticipated 1980 traffic volumes and operating conditions
Surface Width 72 48 247 determine required street width by consulting hourly capacity tables®

Not required : Pedestrians not permitted
Curbs and Sidewalks Pedestrian Crossings Yes Yes gn:x}irr:(?l Yes Yes r()nl}i' a:‘i
to be provided where needed 1 equire
Shoulder Width 17 1 10’ — — 8 — — 8’

Median Width

Minimum 4’ if not
mountable, otherwise 20’

4’ Median where design hour traffic volume exceeds 730 if feasible

Not Permitted

For streets having a design hour traffic volume exceeding 750,

Parking parking generally to be discouraged, with the parallel parking permitted only
Except on Frontage Roads during off-peak hours. Parallel parking permitted for lesser traffic volumes.
Illumination Continuous at Intersec. | Continuous At intersections | Continuous At intersections
i%?rsefazlzgg??;n%lt (6) Progressive traffic signal system or fixed time signal where warranted
(o . athc Full Stop sign control for lower traffic volumes
on Intersecting Street Access
Control . . .
Less than 10%, of traffic O] Traffic or pedestrian actuated signals where warranted or stop sign control.
on Intersecting Street

Structures Width

Under 100’ long—full roadway width
over 100’ long—pavement width®
plus ¢ plus median

Pavement plus sidewalks

Vertical Clearance

14.5

14.5

Loading

H-20 - 5-16

For heavy commercial trafhc H-20-5.16° Other H-20

Railroad Crossing
Separation

At all Railroad Crossings

Main Line crossings on streets carrying heavy traffic volume
where practical and economically feasible.

Railroad Grade

Crossing Protection

Flashing light signals at all crossings without watchman or flagman and where

average daily traffic x number of trains==3500 or more.

1 Standards for controlled access arterials based on 40 m.p.h. operating speed. Access permitted only at interchanges and intersections with other arterials. Access from abutting

property by frontage streets

where required.

? Applies specifically to new locations of 2-lane state trunkline routes by-passing business areas of municipalities.
3 Character and amount of traffic should determine the type of surface required.

112 foot traffic lanes.

3 Street width chosen should be divisible into even numbers of 117 or 12’ lanes, except where one-way operation is planned.
& Grade separations where warranted and feasible otherwise channelized and signalized intersection at grade.

7 Channelized and signalized intersection at grade.

8 Includes shoulders of approaches.

¥ Heavy commercial traffic includes large numbers of tractor trailers.
©F (High), D & E (Intermediate) '
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Table M-13
CONSTRUCTION STANDARDS FOR MUNICIPAL LOCAL STREETS

Cities of over 5,000 Population

Cities under 5,000 Population

Design Features Residential Areas Business Design Features Residential Areas Business
High Medium- and High Medium- and
3 Density |Low Density| Industrial Density {Low Density| [ndustrial
Surface Type! F E F Surface Type F D&E F
Surface Width! ' , ’. Surface Widthl ,
{curb to curb) 44 34 46 {curb to curb) 4 24/ 46
Curb and Gutter Yes Yes Yes Curb and Gutter Yes Only as Yes
required
. Only as Only as - ‘ Only as Only as
Sidewalk Yes required required Sidewalk Yes required required
‘Shoulder Width — — Shoulder Width —_— 2@ 8
Parallel parking permitted until ca- Parallel parking permitted until ca-
Parkin pacity reached. When capacity is Parking® pacity reached. When capacity is
£ exceeded, parking permitted only dur- exceeded, parking permitted only dur-
ing off-peak hours. ing off-peak hours.
Humination No No Yes Illumination No No _ Yes
Traffic Control Devices No No Yes? Traffic Control Devices No No Yes?

Structures

Same as New Construction Standards
for Major Streets.

Structures

Same as New Construction Standards
for Major Streets.

1 Surface widths based on straight curb; for rolled curb, add width of guttér pan.
2 Traffic or pedestrian actuated signals where warranted or stop sign control.

% No parking on pavement and no curb and gutter, provided drainage will be reason-

ably satisfactory. If not, use 34’ curbed section.

4+ F (High), D & E (Intermediate)
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This portion of the Engineering Report de-
scribes the provisions of the Federal Highway
"Act of 1956, as amended, the application of this
Act in Michigan, and future construction nceds
on highways and roads covered in this Act.

FEDERAL AID PROGRAM

Federal-aid authorized under the terms of the
Federal-Aid Highway Act of 1956, as amended,
was enacted by congress mainly to accelerate the
progress of the Interstate and National Defense
Highway program. The Act established in the
Treasury of the United States a Trust Fund as a
depository of the designated taxes and fees col-
lected by the Federal Government from highway
users. The amounts therein deposited are an-
nually appropriated for aid in the construction of
the Interstate System and for construction on
primary and secondary systems. The definition of
these systems, the method of apportioning the
funds on these systems, and the restrictions thereof
are as follows:

The Interstate System shall be designated with-
in the continental United States and it shall not
exceed 41,000 miles in total length. It shall be
so located as to connect by routes, as direct as
practicable, the principal metropolitan areas, cities,
and industrial centers, fo serve national defense,
and to connect at suitable border points with routes
of continental importance in the Dominion of
Canada and the Republic of Mexico.
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Funds are apportioned for the Interstate System
in the following manner:

1. Reduction of a sum not to exceed 334 per

centum, as the Secretary of Commerce may
deem necessary for administering the provi-
sions of this law.
The remainder is apportioned among the
several states in the ratio which the esti-
mated cost of completing the Interstate
System in each state bears to the sum of
the estimated cost of completing the Inter-
state System in all of the states. Federal-
aid Interstate Funds may be used to defray
90% of construction costs on projects ap-

- proved by the Secretary of Commerce.

The Federal-aid primary system consists of an
adequate system of connected main highways in
rural or urban places, selected or designated by
each State through its State Highway Department,
subject to the approval of the Secretary of Com-
merce.

The Federal-aid secondary system is selected
by the State Highway Department and the appro-
priate local road officials in cooperation with
each other, subject to the approval of the Secre-
tary of Commerce. In making such selections
farm-to-market roads, rural mail routes, public
school bus routes, local rural roads, county roads,
township roads, and roads of the county road
class may be included, so long as they are not
on the Federal-aid primary system or the Inter-




state system. This system shall be confined to
rural areas, except (1) that in any State having a
population density of more than two hundred
per square mile as shown by latest available
Federal census, the system may include mileage
in urban areas as well as rural, and (2) that the

systern may be extended into urban areas subject -

to the conditions that any such extension passes
through the urban area or connects with another
Federal-aid system within the urban area, and
© that Federal participation in projects on such
extensions is limited to urban funds.

The annual apportionment for these systems,
after deduction of an amount, not to exceed 334
percent of the total appropriated, deemed neces-
sary for the administration of the law, is ap-
portioned in the following ratio:

The Federal-aid Primary Funds, 45%
The Federal-aid Secondary Funds, 30%
The Federal-aid Urban Funds, 25%

These are apportioned between the several
states in the following manner:

For the Federal-aid Primary Fund:

e Onmne third in the ratio which the area of each
state bears to the total area of all the states,
except that only one-third of the area of
Alaska shall be included.

e One third in the ratio which the population
of each state bears fo the total population
of all of the state as shown by the latest avail-
able federal census.

e One third in the ratio which the mileage of
rural delivery routes and star routes in each
state bears to the total rural delivery and
star routes in all the states at the close of
the next preceding year, as shown by a
certificate of the Postmaster General.

No State shall receive less than ¥2 of 1% of
each year’s apportionment,

For the Federal-aid Secondary Fund:

e One third in the ratio which the area of each
state bears to the total area of all the states,
except that only one-third of the area of
Alaska shall be included.

e One third in the ratio which the rural pop-
ulation of each state bears to the total rural
population of all the states as shown by the
latest available federal census.
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e One third in the ratio which the mileage of
rural delivery and star routes in each state
bear to the total of all rural delivery and star
routes in all the states, as certified by the
Postmaster General.

No state shall receive less than Y2 of 1% of
each year’s apportionment,

For the Federal-aid Urban Funds:

In the ratio which the population in munici-
palities and other urban places, of 5,000 or more,
in each state bears to the total population in
municipalities and other urban places of 5,000
or more in all the states as shown by the latest
available federal census,

Federal funds for aid on the primary and sec-
ondary systems and their extension in urban
areas may be used to defray 50% of the con-
struction costs on all projects approved by the
Secretary of Commerce.

FEDERAL-AID APPLICATION IN
MICHIGAN

Interstate Fund

Federal-aid apportioned to Michigan for the
Interstate System is based upon the ratio in which
the cost of completing the Interstate System in
this state bears to the sum of the estimated cost
of completing the Interstate System in all of the
states. Allotments to the various states includ-
ing Michigan are based upon the 104(b)5 Study
conducted in 1960. The Federal-aid Interstate
Funds are used to defray 90 percent of the
construction costs on approved projects while
Michigan must pay the remaining 10 percent to
complete the cost of the projects. On all rural
Interstate projects the state’s share of 10 percent
is matched from Highway Department funds. On
urban Interstate projects cities having a popula-
tion of over 30,000 contribute to the state’s share
in the following proportion.

Population State Local
Group Partic. % Share %
50,000 & over 7.50 2.50
40,000-49,999 7.75 225
30,000-39,999 8.25 1.75
0-29,999 10.00 0.00
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Federal-aid Primary Fund

This fund can only be used for construction
projects on state primary roads in rural areas or
in municipalities under 5,000 population. Funds
available for the state primary system is on a
50-50 Federal and State matching basis.

Federal-aid Secondary Fund

This fund must be uvsed for construction proj-
ects on state secondary roads and county sec-
ondary roads in rural areas or in municipalities
under 5,000 population, Available funds for the
secondary systems is on a 50-50 Federal and States
matching basis. By agreement between the State
Highway Department and the various County
Road Commissions, approximately $3 million of
the Federal-aid received is used to defray 50%
of the construction costs on secondary routes
under State jurisdiction. The remaining Federal-
aid is used to defray 50% of the construction
costs on secondary routes under the various
county jurisdictions. Amounts apportioned to
each county is based upon the ratio each county
bears to the sum of all counties according to
the following criteria:

e One third in the ratio which the population
of each county bears to the total population
of all counties as shown by the latest avail-
able census.

One third in the ratio which the total county
road mileage in each county bears to the
total county road mileage under jurisdiction
of the several County Road Commissions in
Michigan.

One third in the ratio which the area of each
county bears to the total area of all counties.

Federal-aid Urban Fund

This fund must be used for construction proj-
ects on extensions of state primary and secondary
routes in urban areas over 5,000 population,
Funds available for these routes, excluding Inter-
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state routes, is on a 50-50 Federal and State
matching basis. Cities with population over
30,000 contribute to the state’s share according
to the following proportion:

Population State Local
Group Partic. % Share %
50,000 & over 37.50 12.50
40,000-49,999 38.75 11.25
30,000-39,999 41.25 8.75
5,000-29,999 50.00 0.00

NEEDS ON FEDERAL-AID SYSTEMS
IN MICHIGAN

Municipal Interstate Needs

Municipal Interstate Needs consist of 122 miles
of freeway construction at a total cost of $823
million during the study period. New locations
of Interstate routes for the most part would by-
pass municipalities. The bypasses would be lo-
cated as closely to the built-up area of the city
as possible to provide a high order of traffic
service on one hand, and on the other to avoid
undue disruption to homes, business communica-
tion, and surface transportation. Only in the De-
troit area, Grand Rapids, Saginaw, Lansing,
Flint and Battle Creek would Interstate routes
be carried through or into the cities. Some of
the other cities where access would be provided
to Interstate routes are Benton Harbor, St
Joseph, Kalamazoo, Jackson, Ann Arbor, Pontiac
and Bay City. Locations of Interstate routes are
shown on page 29.

Urban portions of the Interstate System aver-
age $6.7 million per mile of which 33 percent
is for right-of-way alone. The total construction
cost to complete the urban portions of the Inter-
state System is $823 million.

All Interstate improvement and costs were
submitted as a part of the 104(b)5 study.

Rural Interstate Needs

The total construction cost of completing rural
portions of the Interstate System is $661 million.
All improvements are based upon design stand-




ards for Interstate routes which call for multi-

lane divided highways with complete control of
access, providing maximum safety at average
operating speeds of 50-55 miles per hour in
near-peak hour traffic.

Some sections are more urgently needed than
others, but all are required within 15 years.
Priority depends upon many factors but existing

conditions and traffic demands point to the earliest
possible development on most routes.

Interstate Cost Summary

Total improvement cost during the 20-year
period for construction on the Interstate System
and its urban connection in Michigan are shown
below:

COST OF INTERSTATE IMPROVEMENTS
(In Thousands)

Second 10 Years Total
- First 10 Years  of 20-Year Period 20-years
Rural ... . $ 575,986 $ 84,894 $ 660,880
Urban . ...... . .. e 700,928 122,292 823,220
Total ... ... .. . .. .. .. $1,276,914 $207,186 $1,484,100

Of the total 20-year construction costs, 86
percent or $1.28 billion is needed in the first
10-year period.

Needs On Rural Primary Systems

Over a 20-year period, this study shows that
$1.58 billion is needed for construction to im-
prove to adequate standards 4,636 miles of pri-
mary routes in rural areas and in municipalities
under 5,000 population. Standards on these
routes vary from two-lane bituminous concrete

roads to multi-lane divided highways with access
control.

Due to the present and anticipated traffic on
the state trunkline system the “Arterial System”
specified by the Michigan Legislature which totals
948 miles and 1,080 miles of other routes on
the primary system must be constructed to free-
way standards during the next 20 years. These
systems are illustrated on page 29.

The following table summarizes the cost of
needed construction improvements on rural state
primary routes eligible for aid from the Federal-
aid Primary Fund:

RURAL PRIMARY CONSTRUCTION NEEDS
{In Thousands)

Primary— Rural ....... ... ... ... ... L
Primary — Cities under 5,000

Total — Rural Primary System

First Second
10-years 10-years 20 Year Total
$871,080 $655,590 $1,526,670
38,200 16,790 54,990
$509,280 $672,380 $1,581,660

Needs on Rural Secondary Systems

Within a 20-year period, this study reports
that construction costs total $1.37 billion to im-
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prove to adequate standards 26,528 miles of
state and county secondary routes in rural areas
and in municipalities under 5,000 population.
The predominant type of design called for on




these routes is two-lane bituminous construction
with adequate base and shoulders. The following
table summarizes the cost of needed construction

improvements on state .and county secondary
routes eligible for aid from the Federal-aid Sec-
ondary Fund:

RURAIL SECONDARY CONSTRUCTION NEEDS
(In Thousands)

State Secondary — Rural .. ... ... ... ... ... . ...
State Secondary — Cities under 5,000
County Secondary — Rural ... ... ...........
County Secondary — Cities under 5,000

Total — Rural Secondary Systems

First Second 20-year Total
10-years 10-years
$191,720 $ 59,190 $ 250,910
19,460 114,620 34,080
756,900 312,790 1,069,690
14,150 2,260 16,410
$982,230 $388,860 $1,371,090

NEEDS ON STATE PRIMARY AND
SECONDARY EXTENSIONS IN
URBAN AREAS

Improvements on 480 miles of state primary
and secondary extensions in municipalities over
5,000 population is $683 million. The pre-
dominant type of improvement required on these

routes is resurfacing and widening to increase traf-
fic capacity. Wherever possible matched pairs of
one-way streets were called for fo relieve traffic in
congested areas. The following table shows the
cost of needed construction improvements on
state primary and secondary extensions in muni-
cipal areas eligible for aid from the Federal-aid
Urban Fund:

CONSTRUCTION NEEDS ON PRIMARY AND SECONDARY URBAN EXTENSIONS
{In Thousands)

First Second 20-year
10-years 10-years Total
Primary — Cities over 5,000 .................. .. $239,530 $428,570 $668,100
Secondary — Citiesover 5,000 .. ................. 12,110 3,150 15,260
Total — Urban Extensions ..................... $251,640 $431,720 $683,360
SUMMARY
Construction costs on all systems eligible for Federal-aid is shown in the following table:
CONSTRUCTION NEEDS ON ALIL FEDERAL-AID SYSTEMS
(In Thousands)

First Second % of

10-years 10-years 20-Year Total Total

CInterstate .. ... $1,276914  § 207,186 $1,484,100 29
Rural Primary ................... ... 909,280 672,380 1,581,660 31
Rural Secondary .................... 982,230 388,860 1,371,090 27
Urban Primary & Secondary ........... 251,640 431,720 683,360 13
Total — All Systems ................. $3,420,064 $1,700,146 $5,120,210 100
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The total cost of improving 32,516 miles of
highways and roads on these systems is $5.12
billion.

Federal-aid available for apportionment to the
various states is based upon taxes and fees col-
lected from highway users. Any change in exist-
ing Federal legislation can have considerable
effect on the amount of Federal-aid available to
Michigan to defray a part of the needed construc-
tion costs as outlined in this report. It is not
anticipated that Federal-aid will be available to
defray 90 percent of the construction cost required
on the Interstate System nor will Federal-aid be

available to defray 50 percent of the construction
costs on primary and secondary routes as these
costs are reported in this study. If construction
needs as outlined in this engineering report are
met within 20 years, funds required in excess of

" Federal-aid will have to be financed from State

taxes. This problem, however, is outside the

‘scope of this report and will have to be solved

by the Fiscal Study and the State Legislature.

There are some road and street systems which
do not receive T'ederal-aid. These systems and
the needed expenditures for construction are as
follows:

CONSTRUCTION NEEDS ON SYSTEMS NOT ELIGIBLE FOR TFEDERAL-AID
{In Thousands)

System

State Trunklines

County Primary (Municipalities over 5,000)

County Local
Major Streets
Local Streets

20-Year Total

$ 190,370
156,260
1,226,800
884,360
543,220

$3,001,010

Construction needs on all systems is $8.12 bil-
Hon. Maintenance and administration $2.92 mil-
fion bring this total to $11.04 billion.

Cost in this study are based upon an engineer-
ing analysis of all roads and streets by county,
municipal, and state engineers. Procedures used
in this analysis by the three agencies are reported
in each chapter of this report. The programming
of future improvements and the cost involved
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within 5, 10, 15, or 20 years are based upon exist-
ing conditions and 1980 traffic requirement on
all road and street sections in the state. This
study was possible through the joint efforts of
all agencies involved. The advice and counsel
of the Michigan Municipal League, County Road
Association, State Advisory Committee, and the
Burean of Public Roads contributed immeasur-
ably at various stages during this study.






