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SUMMARY

The Study Area ’s transportation system is limited due to
its distant location from major population and market
centers. This is evident in the lack of passenger service
by rail or water, limited bus and air service, and the
scarcity of multilane highways.

The few existing major arteries generally have a north-
south or east-west orientation connecting the major urban
areas. The east-west highways are used by through traffic
as well as traffic which is destination-oriented . North-
south routes are primarily destination—oriented and accord-
ingly show a lower 24-hour traffic flow. Gravel and unsur-
faced two-lane roads compose a large percentage of the high-
way system.

Air transportation in the Upper Peninsula is limited. Two
commercial airports located in Marquette and Iron Mountain
are within the Study Area boundary . Three other commercial
airports in Houghton, Escanaba and Menominee are close
enough to service parts of the Study Area. Flights origi-
nating from these airports are basically feeder links,
north—south to Green Bay, Wisconsin and east-west to Duluth,
Minnesota. A small commuter airline servicing Houghton
and Marquette offers some connection to lower Michigan and
Detroit.

The Study Area has three general aviation airports (that
is, publically owned airports without scheduled passenger
service) while two other such airports outside the boun-
dary can also service the Study Area . They have limited
capacities which are not expected to significantly in-
crease in the future.

There are six railroad companies presently operating in
the Study Area. The lines mainly transport bulk commodi-
ties to and from the ports of Presque Isle and Marquette which
are inside the Study Area and Escanaba which is to the
south. The highest concentration of railroad activity is
in the iron mining district around Ishpeming .

Marquette and Presque Isle are the only active deep draft
harbors in the Study Area. The vast majority of their
business is in the shipping and receiving of the following
bulk commodities: iron ore, coal, and petroleum products.

1
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Increased mining activity in the Upper Peninsula has led
to an increase in barge traffic from the two deepwater
harbors in the Study Area. The Marquette Harbor is re-
building its coal pier to handle the shipments of coal
needed by the new electrical power plant that services
Tilden Mine and the Marquette area.

No major alteration to the Upper Peninsula ’s transporta-
tion system is expected in the next few years. The Michi-
gan Aeronautic Commission has proposed three new general
aviation airports to be constructed by 1983. The Depart-
ment of State Highways and Transportation is presently
studying the present highway system within the Study Area
and the rest of the Upper Peninsula for future highway
alignments. The deepwater harbors have the capacity to
handle the expected future increase in barge traffic.

2 
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EVOLUTION

Processes and Time Leading to Existing Conditions

Roads

The western Upper Peninsula has not experienced the economic
and population growth of lower Michigan . The road system
illustrates the undeveloped state of the region. The
majority of the system is either gravel or dirt roads.
Many of the dirt roads are little more than unmaintained
paths that are infrequently used by the public. While the
interstate highway system is quite extensive in lower Mich-
igan , the Upper Peninsula has only one interstate highway,
1-75, which is located east of the Study Area. The Mac-
kinac Bridge is the only connection between the two penin-
sulas.

Traffic volumes were relatively stable until the mid 1960s.
Since that time, there has been a significant increase in
the amount of traffic using the region ’s hi-;hways. With
the attraction that region has for fishermen , skiers , hunt-
ers, vacationers, snowmobilers and sightseers, the average
daily traffic counts have increased by over 50 percent.
The traffic peaks occur between June and September , particu-
larly on the weekends.

Airports

Since early in the twentieth century , Michigan has played
a prominent role in the progress of aviation. As early as
1915 mail-carrying flights were made between Saginaw and
Flint. In 1929 Michigan officials recognized the need for
state regulation of the aviation industry by establishing
the Michigan Board of Aeronautics . In 1969 , there were
5,333 registered aircraft in Michigan .

Michigan ’s 1970 airport system consisted of 294 licensed
or approved airports, 6 seaplane bases, 2 heliports, 4 mili-
tary fields , and some 467 personal use landing strips which
are not licensed or approved.

While air traffic has significantly expanded in lower
Michigan , the Upper Peninsula has not experienced this
growth. The economic ties between the two Peninsulas are
not as stron g as the upper region ’s connections with Wis-
consin and Minnesota. All commercial flights to 

Detroit3
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from the Upper Peninsula must route through Green Bay ,
Wisconsin. There is only limited commuter service to the
Lower Peninsula. There has been a succession of commuter
airlines that have tried to establish service in the
Upper Peninsula but have failed because of insufficient
demand.

Railroads

The railroad system in Michigan was developed to satisfy
the demand for overland bulk commodity movement. This is
especially true in the Upper Peninsula where the iron
mining industry comprise.’. the greatest portion of the
market. Approximately 1.500 miles of Michigan ’s 6,600
miles of railroad route miles service the Upper Peninsula.

The Michigan Railroad Network is interstate and international,
having over thirty carriar connections with rail trackage
in other states an~ 

r~~ada. Michigan ’s geography is essen—
tially two peninsulas which ~re outside the interstate
mainline corridors, however, Michigan has more than three
percent of the U. S. rai lroad rcute miles .

The Upper Peninsula ’s rail lines to Canada and Lower Mich-
igan are limited . A railroad bridge at Sault Ste. Marie
is the Canadian link while a carferry service at the
Straits of Mackinac connects the Lower Peninsula. There
are six connections from the Upper Peninsula with Wisconsin.

Harbors

The Upper Great Lukes Region has largely a natural resource-
oriented economy whi¼.’I never developed beyond the primary
industrial level. Because of this and its proximity to
the Great Lakes, waterbound bulk commodity movement has
played an important role in the area ’s history .

U. S. Great Lakes ports transport more than half of U. S.
total waterborne commerce in the following bulk commodities:
gypsum 99%, limestone 78% and iron ore 70%. The Upper
Great Lakes ports account for the dominant shares of U. S.
Great Lakes movements of the following bulk commodities:
limestone 97%, forest products 85%, iron ore 82%, building
cement 79% and grains 56%.

The predominant movtrnents of bulk commodities in the Upper
Great Lakes Region are domestic lake-wide shipments of iron
ore which account for more than half of all bulk commodity
movements. With the expansion of Tilden Mine , increased
exports of iron ore have occurred at both Presque Isle and
Marquette deepwater harbors. 
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Anticipated Future Conditions

Roads

A Transportation Systems Plan for the entire Upper Penin-
sula is being developed by the Department os.. State High-
ways and Transportation . Within the Study Area , several
north—south and east-west highway alignments have been
proposed. During 1976 the Department will be conducting
many public meetings which will help determine which alter-
natives should be studied further. These alternatives
and other proposed highway changes are listed in Appendix A.

Airports

The Michigan State Airport Systems Plan approved by the
Michigan Aeronautics Commission in 1974 recommended a
1990 system for general aviation that includes 162 airports
of which 59 are new. Within the Study Area, the Plan ’s
objective is to have 8 airports of which three would be
new. By 1990, two new airports are scheduled to be con-
structed , and six existing ones improved within a zone
that surrounds the Study Area but never extends an un-
reasonable distance from it.

The Plan ’s objectives included:

o provisions for aviation capacity to accommodate fore-
cast levels of general aviation activity in a given
geographical area

o provisions for a reasonable geographic distribution
of airports throughout the State.

The improvements or construction of the general aviation
airports in the next ten years include a minimum of one
paved airway 2,700 feet in length. These facilities can
service only small private or corporate planes. The corn—

( mercial airport ’s runway lengths will range from 6,500 to
7,000 feet. The largest aircraft these facilities can
accommodate is a 100 passenger jet.

The Michigan State Airport System Plan recommended that air
carrier service continue at Iron Mountain , Escanaba and
Menominee , but that all traffic from Iron Mountain and
Escanaba be routed through Menominee , thus justifying fre-
quent nonstop service from Menomiriee to Detroit and Chicago.
This would be the first direct commercial passenger service
to Lower Michigan. The present commercial service at the

I
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other airports in the region is expected not to change.
Most of the region will continue to rely on commuter air-
lines for flights to the Lower Peninsula .

The facilities at Marquette and Iron Mountain will be ex-
panded by 1990. The runway lengths are projected to in-
crease from 6,500 feet to 7,000 feet, but this will not
change their classification. These facilities are expected
to handle twice the number of air passenger that are now
being accommodated .

Table 1. AIRPORT TRAffIC STATISTICS

Airline Airline cargo
City Airport Passengers (Excluding Mail)

1964 1970 1974 1964 1970* 1974

Iron Mountain Ford 7,156 25,904 32,221 40,020 575 ,135 501, 260

Marquette Marquette
County 10,765 49,050 59,967 26,700 367,529 567,158

*
Truck Strike during April and May

Source: Michigan Aeronautics Commission , Airline Records , 1964, 1970
and 1974

Carison Airport in Baraga County is presently privately
owned. The Plan ’s objective is for this airport to become
publical y owned and to be enlarged . The facilities at
Iron Rive’. are to be closed when a new airport is sited
and constructed in the next ten years. (See Appendix B
for detailed description of future airport developments.)

Railroads .
5

The expansion of mining activity in the Upper Peninsula
has had a significant impact on the railroad lines oper-
ation in the region . According to the Michigan Railroad
Plan , Phase II Report , every railroad line in the Upper
Peninsula is solvent, and this is the only region that has
no railroad lines affected by the Railroad Reorganization
Act of 1973. The entire Upper Peninsula has only three
pending abandonment cases. The only line within the Study
Area petitioned for abandonment is the Chicago , Milwaukee ,

6
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St. Paul and Pacific Railroad ’s Republic-Champion Line .
Just to the east of the Study Area , the Soo Line ’s Rapid
River-Eban Junction line has been petitioned for aban-
donment. The railroad carferry service at Mackinac
Straits, which is the only other abandonment petition in
the Upper Peninsula , is owned by the Mackinac Transporta-
tion Company .

The Report mentions that the State ’s position on the aban-
donments in the Study Area is that “It does not appear
practical or reasonable for the State to subsidize contin-
uing operation of these lines. The State will therefore
recommend closing these lines and acquiring the rights-of-
way and placing same in a ‘land bank’” . The Michigan Rail-
road Plan says that the State has determined that because
of increasing defaults and deteriorating service at the
Straits the carferry service run by the Mackinac Transpor-
tation Company should be terminated.

The Plan ’s Report goes on to mention that the State of
Michigan will ascertain the extent to which Wisconsin is
willing to participate in preservation of carferry service
at the Straits of Mackinac and on Lake Michigan . The
State considers single ownership and operations of all
carferry services to be the most efficient and cost effec-
tive objective . Route alteration to improve traffic flow
will be analyzed. Michigan will consider the development
of a bi-state authority with the State of Wisconsin to
ensure continued efficient carferry service that meets the
transportation requirements of industry and agriculture in
both States.

Harbors

The potential of waterborne bulk commerce depends on the
possible expanded need for bulk commodity transportation
to and from Great Lakes, national and international mar-
kets. For Marquette and Presque Isle this has meant the
transportation and handling of iron ore, coal and major
petroleum products. Moderate increases in petroleum prod-
ucts imported through both ports is expected. The Mar-
quette port is in the process of reconstructing its coal
pier so that it can handle the increased coal imports for
the new power plant that services the Tilden Mine and
parts of Marquette County .

According to the Harbor Planning division of the Bureau
of Transportation Planning , the increased demand for clean
western coal by power plants around the Detroit area will

7 
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increase the bulk t r a f f i c  for the Upper Great Lakes Region.
Coal mined in Montana and Wyoming is being transported to
Superior , Wisconsin and Marquette ’s deepwater harbor.
From there the coal is transported to the Detroit area.
Traffic from this export is expected to increase in the
future .

The increased demand for iron ore which has resulted in the
expansion of Tilden Mine is expected to significantly ex-
pand the amount of iron ore exported from the deepwater
harbors in the Study Area . By 1980 , 6 million tons of ore
are expected to be shipped annually to the Lower Great
Lakes region. The existing harbor facili t ies are large
enough to handle the projected increases in bulk traffic.

Table 2. HARBOR COMMODITY STATISTICS

Actual* Projected*
1959 1970 1975 1980

Marquette Harbor, Michigan 978 1,446 2,300 7,550

Iron Ore 723 769 1,500 6, 000
Coal 206 629 750 1,500
Major Petroleum Products 49 48 50 50

Presque Isle Harbor, Michigan 2,792 3,879 4 ,070 4 ,000

Iron Ore 2 , 792 3 , 816 4 ,000 4 ,000
Major Petroleum Products - 63 70 70

*
Thousands of short tons

Source: Harbor Planning Division, Michigan Department of State Highways
and Transportation

Bridges

• All proposed bridge construction within the Study Area is
scheduled for State Highway 35 between Gwinn and U. S. High-
way 41. The expected date of construction is 1980. At that
time the seasonal truck restrictions will probably be r’~-
moved. See Table 1 in Appendix A for proposed bridge con-
struction.

8 
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DISTINCTIVE UNITS AND CHARACTERISTICS

Roads

U. S. 2 is the major east-west highway across the southern
edge of the area. It is a two—lane roadway connecting the
area with Lower Michigan on the east, and extending west-
ward through Wisconsin and Minnesota. The main east-west
highway across the northern part of the Upper Peninsula is
U. S. 41, from east of Marquette to central Baraga County ,
and State Highway 28, west from that point, connecting the
City of Marquette with Munsing and Sault Ste. Marie to the
east and Duluth and St. Paul to the west. The major north-
south routes through the area are U. S. 141, M-95, and ,
near the eastern edge of the Study Area , U. S. 41. Totally,
there are five U. S. routes, nine state routes, and no
interstate highways in the Study Area.

In the Study Area the majority of the trunkline roads fall
in the second lowest State Department of Transportation traf-
fic flow category , 1,600-3,499 vehicles in a 24 hour period .
M-35 and U. S. 141 are the only roads that have significant
structures (bridges) that fall in the lowest category , 0 to
1,599. On roads closer to urban areas, there is an increase
in traffic flow, most falling in 3,500—9 ,999 category , but
U. S. 41 in Marquette and U. S. 2 near Iron Mountain have
recorded 24 hour traffic flows of over 10,000 cars. The
maximum traffic flow month is August and the minimum is
December .

State Highway 35 running from the town of Palmer to the town
of McFarland is the only section of road in the Study Area
that is classified as a seasonal truck route with flexible
pavement and load limitations (labeled Sf on the Transporta-
tion Data Map). Duration of load limits is decided by
maintenance field forces. The limitation is enforced during
the spring months. Flexible pavements are bituminous con-
crete , sheet asphalt or bituminous surfaces on a gravel or
similar type base. Since 1973 State Highways 189, 73, 28
and a part of 35 have had seasonal limitations removed
because of reconstruction on these stretches of highway .

While the remaining trunkline roads in the Study Area are
categorized as all-season truck routes almost all of the
State and U. S. Highways have a special designation . State
Highways 95, 94, 69 , 38 and 28 are classified as special
designated highways as are U. S. Highways 141, 41, 8 and 2
(labeled PS on the data map) . All truck and trailer corn-
binations are affected by the designation which enforces

9 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ --- - - .55 .5- - . 5 - .- . ~~~~~~~~~~~~~~~~~~~~~~~~~~



.5 .5.- - -- ~~-- 5 - - - -~~~ - .5~~~~~~~~~~~~~~--~~~

S •

~~~~~~~~~~~~~~~~~~~~~~~~~

~~
‘k I ~~~~~~~~~~~~~~~~~

. 5— — .

U ~~

. t~t~-~ ~~~/

~~~~~~~~

I C

~ I 1#;:t~t1: ~ ~i.0 -

~~~ ~~rr ~T~1t~�;;r-k
(1) ~~~~~~~~~ ~~-~~~

‘ 
- r~”

~~~~ iliH~hi j~5~
7’1 

~~~~~~~~~~
F— L~i<~—~ i~ 1~ 

H-
~ 

(5
f_) /

(~~~~
JON 

— .~~~~~ H ~~~~L~ :~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~ 1”
~~ 

.~~
) 1 -

~~~ 

~~

- 

~~~~~~~~~~~~~~~~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

i t  N
c o o .  nI.
~,o. -

~~~V c~~

c1)~~ ~~~ 

.5 - - . . _ r  Li _ Ct _.5-. _ . _ .  —• 5_55_ _ _ _ _  .5 .5___ ..___.. - .  á~~~ . taZ~~~~.~~~~~ Ct~~.l



— -~~~—~~~ 
.
~~ - -  ~~~~~~~~~~ —- -‘.5. .5 —~~ - ~~~~~~~~~~~~~~~~~—~~~~~“ .5 .

- -~ C’I~~~~~.. ~~~~~~~~~~~

-r

•~~~,~~~%— ¼~ .

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
I~~~~~~~~~~~~~~~~~

7%- 7 ~~~~~~~~
. I~

I ~~ - -¼ - ~~~~~~~~~~~ - - - ‘~~~, I ! I I~~~ I ,

~ / I / ~
- 

.5 (

¼ _ .5_ ._ , ,- C 
- 

, : *

.5 C ‘ C ~~~~~~~~~ —. — - — ~,.—1 , -
~ . I

C J 

:~ 

~~~~~~~~~~t : ~~~

r ,--
‘ 

~~_ 
~~~~~ 

I ‘

- 
‘

L 

- 
“.
~ I~ 

- 
1 f

-I,
-, ,~, ~~~~~~~~~~~~ , 

~ (‘ ‘I

.5 

- - .:~ 

I

.5

7 . . 
~~~~~~~~~~~~~~~~~~~~~~ 

- 
~~~~~~~~~~~~ 1 ,11

- :1.5 - I It CC •- I ..C~C

-
‘ . 5  

‘ - ‘
I I .

I
. 

‘ A
- - - c ’ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~

-
/ -

l I~~~~~~~~,uuul ,.uul i iI~~W # l t , e I u . I I I I I I1  ~~ 
.5 

— -

.5~~~~~~~~~~ I
‘ C



weight and length limits. Refer to Appendix C for more
details of restrictions on the trunkline highways in the
Upper Peninsula.

Bus service within and between cities is limited . It is
characterized by long distance trips between communities.
Except for the Menominee-Ishpeming service, buses travel
through the Study Area only during the evening and early
morning hours. Fixed—route urban bus service exists in
the City of Marquette and the Marquette-Negaunee-Ishpeming
corridor . Fixed-route intercity bus service is provided
by the Greyhound Company. The route connects Iron River,
Crystal Falls, Iron Mountain, Marquette, Negaunee, Ishpeming,
Baraga and L’Anse in the Study Area. Escanaba, Menominee,
Draggett, Wallace, Bark River , Gladstone , Rapid River and
Houghton , just outside the Study Area boundary , are also
included . The route used includes U. S. Highways 2 and 41
within the Study Area . Only U. S. 41 east of the Study
Area offers a direct north-south route. Trends in inter-
city public transportation have been characterized by a
decrease in the number of passengers and a reduction in the
number of bus miles operated. Intercity bus routing and
ridership in the Upper Peninsula have remained relatively
unchanged during the past five year period .

Marquette is the only City in the Study Area that offers
local bus and Dial-A-Ride bus service in and around the
community. Escanaba is the only other City near the Study
Area to offer this same service. All the counties except
Marquette in the Study Area have small vans or buses to
serve the elderly and handicapped in the rural parts of the
counties. The services provided are generally on a demand
responsive or prearranged basis. Extreme flexibility
exists in routing and scheduling.

The transportation map includes all hard surfaced roads,
gravel roads, good dirt roads and poor dirt roads. In
distinguishing between a good and poor dirt road , the
following points were used: good dirt road is traveled
at about 25 miles per hour or faster in the dry season and
gets considerable public use; on a poor dirt road the
average driving speed is less than 25 miles per hour and
this class of road does not get much public use.

The amount of public use may be determined by the condition
of the road surface. A dirt road which is used consider-
ably by the public will show evidence of being craveled
over the entire crown. A road which receives little public
use wi1l have just the two wheel tracks and on the better
soils grass may be found growing in the center of the
roads. As an example, the woods and the plains roads that
are used seasorLaly by hunters , fishermen , berry pickers ,

11
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etc., and those roads in a farming community which receive
little use. Occasionally , a dirt road will be found on
which the average driving speed will be over 25 miles per
hour but still the road will show evidence of little public
use.

Outdoor recreation vehicle trails are designated by trail *

markers along a good portion of the dirt roads in the Study
Area. Abandoned railroads and uti l ity rights-of-way are
sometimes also designated as groomed trails because very
little clearing was needed to establish the outdoor recrea-
tion vehicle trails. Almost all the trails in the Study
Area use existing cleared paths (i.e., gravel roads, good
and poor dirt roads and abandoned rights-of-way) .

Airports

The Study Area has six airports that are open to the public
and one Air Force Base. K. I. Sawyer Air Force Base,
located 15 miles south of Marquette , is under the strategic
air command and houses a fighter squadron and a bombing
wing (see the Land Use Data Report for a detailed descrip-
tion). Five of the six airports are publically owned .
Carlson Airport in Baraga, now privately owned , has been
recommended for public ownership by the Michigan State
Airport Plan. The Stambaugh City Airport, now named Iron
River Airport, will close when a new facility is located
and built.

Four of the six airports in the Study Area are paved. Of
these, two have runways over 4,000 in length. Only two
airports provide air carrier service while the rest are
designated as basic utility carriers. They provide service
for only small private or corporate planes.

Beside the above airports, Skanee City and Phelan ’s Resort
Airports are within the Study Area . Neither was mentioned
in the Michigan State Airport Plan and are not eligible for
any future State or Federal construction funds. Since they
do not appear on the aeronautical charts they are listed
as abandoned. (See Table 3.)

Ford and Marquette are the only licenced commercial airports
in the Study Area. Air carrier service is provided by
North Central Airlines , and commuter service is provided
by Air Metro which has taken over for the folded Great
Lakes Commuter and Trans-Michigan Airline Companies. Many
firms in the past have tried to provide service but have
been unable to show a profit. Air Metro ~-ervices Houghton ,
Marquette , Traverse City , Lansing and Detroit. North
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Central provides regular jet  service to Marquette and Con-
vair 580 service to Ford . Both airports have facilities to
accommodate DC-9 and 727 jets. They are classified as B-3
Air Carriers.

The numbers next to airport symbols on the Transportation
Data Map correspond to numbers in Table 3.

Railroads

Six railroad companies service the Study Area. Four are
listed as Class I railroads indicating they have gross
operating revenues of $5 million or more. They are as
follows:

Class I

Chicago and Northwestern (C&NW )
Chicago, Milwaukee , St. Paul & Pacific (CMSP&P)
Lake Superior & Ishpeming (LS&I)
Soo Line

Class II

Escanaba & Lake Superior (E&LS)
Marquette & Huron Mountain (l~f&HM )

The Soo Line is the major east-west line connecting the
Study Area to Sault Ste. Marie to the east and Duluth to the
west. The CMSP&P operates a north-south line parallel to
Route 95 which extends from the iron mining district around
Ishpeming to Iron River and Iron Mountain. They operate a
second line between Kelso Junction and Ontonagon on Lake
Superior. The C&NW RR has a line running roughly parallel
to the Michigan-Wisconsin border , with feeder lines connect-
ing from the south, a line extending from the Ishpeming
mining district to Escanaba , and a number of smaller lines.
LS&I and E&LS Railroads own and operate several lines in the
eastern section of the Study Area. The M&HM Railroad has
one line running along the Lake Superior Coast in Marquette
County from Big Bay to Marquette .

Railroad transportation in the area is solely of freight; all
intercity passenger service has been terminated. Most of the
routes are oriented toward the area ’s mineral resources--
iron in Gogebic , Marquette and Iron Counties , and copper
along the Keweenaw Range and to a lesser extent lumber and
pulp. There is no rail service utilizing the Mackinac
Bridge to connect the Upper and Lower Peninsulas of Michigan.

The Transportation Map identifies both existing and aban-
doned railroad rights-of-way .
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Harbors

Marquette and Presque Isle are the only ports located in the
Study Area. Both are federal ports located on Lake Superior
on the northeast border of the area. According to the U. S.
Army Corps of Engineers , both harbors are classified as deep
draft harbors. The controlling depth of Marquette is 27’ and
Presque Isle 30’ in approach, 28’ in basin.

Bridges

There are four bridges on the State trunklines in the Study
Area that have special load limits. Two other structures
have overhead clearances of less than fourteen feet. Tables
2 and 3 in Appendix C list the structures and their locations.
The structures that have critical deficiences are described
in Table 1 of Appendix D. Table 2 notes all the bridges
within the five counties that have a majority of their area
within the Study Area boundary . The Table lists the load
capacity and vertical clearances of the structures.
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RELATIONSHIP TO OTHER DATA

There exists an obvious relationship between the Study
Area ’s circulation system and the existing utility distri-
bution systems. Telephone lines, with few exceptions ,
and electrical single phase, three phase and transmission
lines follow the general channels formed by highway rights-
of-way.

The market value of an area is related to and partially
determined by the efficiency and variety of access to it.
Roads and railroads, unlike airports, provide only limited
directional transportation due to Lakes Superior and Huron.

During the winter months when the ports of Marquette and
Presque Isle are closed by ice, the ..ajority of the bulk
commodities entering and leaving these ports by land are
transported by rail. Since railroads in the area transport
bulk commodities rather than passengers, their location is
closely linked to industrial sites (especially mineral
extraction points) and harbors rather than populations
centers. Railroad lines tend to parallel major highway
arteries.

Airports , like roads , tend to be located near population
centers. Commercial air transportation depends on a suf-
ficient road system to provide it with the necessary pas-
sengers and cargo to permit profitable operation. The
long winter season and high snowfall are also prime con-
siderations in the design and operation of the area ’s
airports. 
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VALIDITY

The locations of all roads were ascertained from the indi-
vidual county maps drawn by the Department of Natural
Resources. These maps were updated in 1974. From these
maps it was determined whether a road was paved , gravel or
unsurfaced . The maps were updated by the Department of
Natural Resources and county personnel by interpretation of
aerial photographs and field checking the condition of the
roads. They can be considered highly reliable. All traffic
flow data were obtained from the State ’s average 24 hour
traffic flow map . Since only general information was drawn
from this source it should be considered sufficiently up
to date and accurate .

All of Appendix A and the information used to classify truck
routes as seasonal, all season , or all season special
designation was taken from the official 1975 Michigan Truck
Operators ’ Map . This information was published in 1975 and
is highly credible. All changes to the seasonal limita-
tions not shown on the 1975 map were obtained by an inter-
view between EDAW personnel and Michigan Department of High-
ways staff.

In Appendix B , the information concerning the type and loca-
tion of proposed construction of highways and bridges was
obtained from Michigan Department of State Highways and
Transportation Report Number 68, Letting Schedule , December 1,
1975. The information should be considered up to date and
accurate . The Michigan Department of State Highways and
Transportation Map of alternate corridors is only conceptual
and should not be considered final.

The existing railroad lines and abandoned rights-of-way
were copied from the same Department of Natural Resources
Map from which the road locations were obtained. These
lines were checked against the 1975 Off ic ia l  Railroad Map
of the State of M ichigan . All pending abandonments were
obtained from the Michigan Railroad Plan , Phase II.

Airport runway locations were taken from the county general
highway maps. Locations were confirmed by the January 1,
1973 Michigan ’s Aeronautics Commission ’s Airport Directory .
The data in Table 3 also came from the Airport Directory
and the Michigan State Airport Systems Plan through 1990.
The informat ion  for Append ix B on f u t u r e  development came
also from the previous mentioned report.
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Current airline services information was obtained by an
interview between EDAW personnel and staff members of the
Bureau of Transportation Planning . Skanee Airport and
Phelan ’s Resort are no longer open to the public but some
private planes may still be using the facilities. Some
obstruction such as tall trees are within the landing
approach zone. These airports have been removed from the
Michigan Airport Directory for this reason .

All information pertaining to harbors was compiled from the
Origin-Destination Study of Bulk Commodity Movement , Upper ~~~Great Lakes Region, and an interview with the manager of
the Port Development Section of the Bureau of Transporta-
tion Planning . This information can be considered accurate
and reliable.

All the bridge locations and statistics in Appendix D were
obtained from Michigan Department of State Highways and
Transportation , Report Number 44, State Highway Bridges and
Grade Separations. It was written in 1974 and can be con-
sidered current and reliable.

The information on the sufficiency ratings for highways
and bridges in the Upper Peninsula was obtained from
Reports Numbers 153 and 226 by the Michigan Department of
State Highways and Transportation. The information was
compiled in 1974 and is the most recent data for the region .
Also included is the 1974 State Trunkline Highway Plan and
map of the deficient roads in the Study Area which the
Michigan Department of State Highways and Transportation
derived from the sufficiency reports.

18
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APPENDIX A
STATE HI Q~WAY CONSTRUCTI ON PROGRAM

Source : Mi chigan Department of State
Highways and Transportation.
Report N umber 68, Letting
~ chedu1e. December 1, 1975
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Table 1. FUTURE STATE HIGHWAY CONSTRUCTION
IN THE STUDY AREA

County Route Location Description Mi. Type of Work Let Date

Baraga M38 West County Line-West 9.6 Reconstruct 8/80
City Line Baraga

Dickenson Pyle Dr. Westwood-Woodward, 9.5 Construction 6/76
Kingsford Roadway

U . S .  2 U . S.  141—U.S. 8 5 .6  Improve and 5/83
Resurface

U.S. 2 U.S. 8-East County Line 11.]. Improve and 5/83
Resurface

Iron U.S. 2 Beechwood-Gibbs City 5.9 Reconstruct 2/77
Road

U.S. 2 Gibbs City Road - 2.3 Widening, 8/77
9th Street Clearing , and

Grubbing
U.S. 2 Iron River-M69, 15.7 Improve and 5/79

Crystal Falls Resurface

U.S. 2 & State Line-M69, 10.0 Widening and 5/79
141 Crysta l Falls Resurface

Marquette County U .S. 4]. Soo Line Rail— 2.8 Widening and 2/76
Roads road in Marquette Resurface

County Crossing at Central 0.0 Railroad 7/76
553 and N.W. Railroad , Structure*

Sawyer Air Force Base

M35 Little Lake-County 2.8 Reconstruct and 2/79
Road 553 Realign

M35 County Road 553—Lobb 3.7 Reconstruct and 2/79
Street , Gwin Realign

M35 Between Palmer & Gwinn 0.0 Structure* 2/80
0 Mid dle Bridge Realign
o Green River
o Fifteen Creek
0 Sweitzer’s Creek
o Warner Creek (1)
o Warner Creek (2)

M28 BR West County Line-East 3.1 Reconstruct 11/80
County Line Ishpeming

M28 BR West County Line- 2.1 Reconstruct 11/80
- 

- 
Negaunee, Nely—M28

Menominee U .S. 2 West County Line- 10.2 Improve and 5/82
U .S. 41. in Powers Resurface

*
Bridge
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Table 2. U.S. 2 RECONSTRUCTION UNDER ACT #327

Location Description Miles Let Year

State Line to South Brook of the Black River 11.9 1985
South Brook of the Black River to M28 0.6 1981

M28 to Bedel]. Street 0.8 1981

Bedell Street to East Junction of M64 14.8 1985
East Junction of M64 to Gogebic Station 8.2 1985

Gogebic Station to West of U .S. 45 16.2 1985

West of U.S. 45 to U.S. 45 1.4 1975

U.S. 45 to East county Line 9.0 1975

West County Line to Beechwood 18.6 1975

Beechwood to Gibbs City Road 5.9 1977
Gibbs City Road to 9th Street 2.3 1977

Iron River to Crystal Falls 15.7 1979

Crystal Falls to State Line 10.0 1979

State Line to U .S. 141 7.0 1983

U.S. 141 to U.S . 8 5.6 1983

U.S. 8 to East County Line 11.1 1983

West County Line to U.S. 41 in Powers 10.2 1982

U.S . 41 in Powers to East County Line 9.6 1982

West County Line to West County Line Escanaba 11.4 1982

Escanaba to ~35 1.0 1978

U.S. 41 (Rapid River) t’ East County Line 25.5 1981

West County Line to M 14~ 7.6 1981

M149 to West County Manistique 6.0 1980

West County Line Manistique to Range Street 1.8 1978

Range Street to M77 21.3 1980

M77 to East County Line 3.0 1979

West County Line to M117 14.1 1979

M117 to Hiawatha Trail 21.3 1979

Hiawatha Trail to St. Ignace 26.9 1979
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APPENDIX B
RE COMMEN DE D DEVE LOPMEN T OF

EXISTING AIRPORTS
AND

PROPOSED NEW AIRPORTS

Source : The Michigan State Airpo rt
System Plan, through 1990.
Miáhigan Aeronautics Commission .
August , 1974.

27

L _- 
. 5- -— ----------



—.5------ - - -- .5 —

.:
-- - --- — —-  — . 5 -

Table 1. AIRPORT OPERATIONAL ROLES

Classification of Airports Serving Air Carriers

Code for Length of Typical Examples of
Operational Longest Length of Largest Aircraft
Role* Flight Longest Runway Acconmiodated

(Uncorrected, in feet)**

Al Over 1,500 miles 11,500’ Large Jet Aircraf t
A2 500 to 1,500 miles 9, 500 (i.e., B—747, B-707
A3 Less than 500 miles 8,000’ and DC—B)

B2 500 to 1, 500 miles 8,000’ 100—Passenger Jet
B3 Less than 500 miles 6,000’ (i.e., DC—9 , 8—727 )

C3 Less than 500 miles 5,000’ 50—Passenger Turbo—prop
(i.e., CV—580)

CS Less than 500 miles 5,000’ (corrected)Sma].l Aircraft
(i.e., 15—Passenger)

Classification of Airports Serving General Aviation
Typical

Code for Examples of Percentage Length of
Operational Largest Aircraft Level of of GA. Fleet Longest
Role Accomodated Activity A~.commodated Runway

BI— (Basic Cessna—l72 Less than 10 75% 2,700’
Utility) Piper Tn -pacer , etc . aircraft based
Stage I at airport

BII-(Basic Cessna—3l0 More than 10 95% 3,200’
Utility) Beech Baron, etc. based aircraft.
Stage II Less than 20,000

operations per
year

GU- (General Beech King & Queen More than 20,000 98% 3,800’
Utility) Airs, Piper Navajo, operations per

etc. year of 500 oper-
ations per year by
general utility type
aircraft

BT— (Basic Lear Jet, Saberliner 500 or more opera— 99+% 5,000’
Transport) Cessna Citation , etc. tions per year by

business jet air-
craft

GT- (General Convair 580, Boeing Substantial opera- 100% 5,000’+
Transport) 727, DC-9, etc. tions by very large /

general aviation air-
craft (over 60,000
pounds gross weight)

* Includes those roles applicable only to Michigan.
** Selected values are based primarily on Michigan experience; namely,

corrected lengths of 6,500 feet for 83 role and 5,500 feet for C3 role.
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APPENDI X C

SPECIAL DESIGNATE D HIGHWAY S -

AND
VEHICLE SIZE , WEIGHT AND LOAD RESTRICTIONS -

Source : Michigan Departmen t of State
Highways and Transportation .
Truck Operators’ Map: 1975
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SPECIAL DESIGNATED HIGHWAYS

Truck-tractor , semi and trailer or truck and semi-trailer
or trailer including load or motor vehicles wholly or partially
assembled transported by u t i l i z ing  1 tow bar or 3 saddle
mounts with full mount mechanisms and using the motive power
of 1 vehicle ; not to exceed a total length of 65 feet. -

Truck-tractor and trailer or semi-trailer, designed and used
exclusively to transport assembled motor vehicles or bodies
or boats: Limited to a total length of 60 feet. The load on
any such combination may extend an additional 3 feet beyong
the front or rear thereof. Any combination exceeding 60 feet
in length may be operated only on designa ted highways.

Truck-tractor, semi-trailer and trailer or truck and semi-
trailer designed and used exclusively to transport assembled
motor vehicles or bodies or boats: limited to 65 feet in
length. The load on any such combination of vehicles may
extend an additional 3 feet beyond the front thereof. Any
combination exceeding 60 feet in length may be operated on
designated highways only.

An additional 5 miles (on State Hi ghways only) is allowed
from any such designated highway ,  except those within the
city limits of Detroit as identified on the Detroit insert ,
for access to or from points of ori gin or destination .

The total gross weight of any such vehicle or combination, of
vehicles shall not exceed a ratio of 400 pounds per engine
net horsepower delivered to the clutch or its equivalent
under conditions specified in the SAE test code.
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DEPARTMENT OF STATE ALLOWABLE TRUCK LOADIN GS AND DIMENSIONS

T R A N S P O R T _~~~~~l
T
T

$
S
D

~~~~~~~ ___________ 

Destroy previous ed it io~j~~~~~ 
_____

REGULATIONS PERTAIN ING TO THE OPERATION OF TRUCKS AND TRAILERS ACCORDIN G TO ACT 300. PA. 19 49 AS AMENDED ,

MAXIMUM OVERALL DIMENSIONS
W idt h 96 inches
Heig ht 13 feet , 6 inc hes
Length of semi-trailer or trailer No Restriction
Length of any other vehicle with or without load . . (excluding impact absorbing bumpers) 40 feet
Units permitted in train Truck , or tractor with semi-trailer , and 1 trailer
Length of any combination wit h or without load 55 feet
Projection beyond front of ve hicles 3 feet
Over hang beyond rear of vehicles - - - Any amount is permissible if the legal overall length is not exceeded.

But if this overhang is 4 feet or more , there shall be displayed on the extreme rear of 
suc h load a 12 inch red square flag in the dayt ime and a red light or lantern at night.

Axle Limitation A combination of vehicles sha ll not have in excess of 11 axles,

EXCEPTIONS :
WIDTH: Unprocessed Logs , Pulpwoo d, Wood Bolts and Concrete Pi pe , 104 inches for load only; Busses , 102
inches within incorporated cities or municipalities; Form Equi pment , if self propelled or towed along the high-
way. 186 inches between the hours of sunrise and sundow n and 108 inches between the hours of sundow n and
sunrise , providing it does not extend across the center line of the hi ghway.
LENGTH: Truck-Tractor , Semitrailer and Trailer or Truck and Semitrailer or Trailer : Any such combination
of vehicles may exceed a total length of 55 feet , but shall not exceed a tot al length of 65 feet including load.
Any suc h combination , except as herein described with regard to assembled motor vehicles or bodies or boats ,
may be operated onl y on such highways and routes as designated by the appropriate authorities.
Truck-Tractor and Trailer or Semitrailer , desi gned and used exclusivel y to transport assemb led motor vehicles
or bodies or boots: Any such combination of vehicles not to exceed a total length of 60 feet. The load on any
such combination of vehicles may extend an additional 3 feet beyond the front and 4 feet beyond the rea r
thereof; tota l length of vehicles and load not to exceed 67 feet. Any combination exceeding 60 feet in length
may be operated only on such highways and routes as designated by the appropriate authorities.

• Truck -Tractor , Semitrailer and Trailer or Truck and Semitrailer or Trai ler , desi gned and used exc lus ive l y to
transport assem bled motor vehicles or bodies or boots: Any such combination of vehicles not to exceed a
total lengt h of 65 feet. The load on any such combination of vehicles may extend an additional 3 feet beyond
the front and 4 feet beyond the rear thereof; total length of vehicles and load not to exceed 72 feet. Any
combination exceeding 60 feet in length may be operated onl y on suc h highways and routes as desi gnated by
the appropriate authorities .
Motor vehicles wholl y or partia lly assem bled transported by uti l izing I tow bar or 3 saddle mounts with f ul l
mount mec hanisms and using the motive power of 1 vehicle: Any such combination of vehicles may not exceed
the maximum length of 65 feet. Any combination exceeding 55 feet in length may be operated only on such
highways and routes as designated by appropriate authorities.
The total gross wei ght of any 65 foot combination of vehicles shall not exceed a rat io of 400 lbs . per eng ine
net horsepower delivered to clutch or its ’ equivalent specified in the SAE test cede.
MOBILE HOMES: 45 feet in body length , 60 feet when in combination with a towing unitl 8 feet , 4 inches in
widt h, 12 feet , 6 inches in height.

TABLE OF MAXIMUM ALLOWABLE GROSS A X L E  LOADINGS
No rm al Loading W hen L im i ta t i on .  Seaso n a l  Load L i m i t a t i on ,Spocln g a Betw ..n 

Ar. Not in Force (Speed L i m i t  50 MPH) (S peed Lin t , 35 MPH)
A x l e s  (Fe.aw ay 60 MPH) t — — -

~~~~ 
-— - —

______________________________________ _________________________ 
Ri g id FI.oi bl.

9 feet or over 18,000 lbs. 13 ,500 lbs. 11 , 700 lbs.

More than 3% fe et but less than 9 feet 13,000 lbs. 0 . 750 lbs. 8 , 450 lbs .

When part of a tandem ax le  asse mbl y • 16,000 lbs ‘~~ 12 ,000 lbs. ~ 10 , 400 lbs .

When less than 3½ feet the combined
wei g ht shall n6t exceed 18 ,000 lbs. t3 .S00 lbs. 11 , 700 lbs.

Maximum load on any w heel shall not ex -
ceed: (pounds per inch o f tire width) 700 lbs. 

— - 
525 lbs. 450 lbs

‘ F r e e w s y ’ de f in ed ,  A d iv ided a r t e r i a l  hig hway  for throug h t r a f f i c  w i th  full Contro l  o f a en s  and w i t h  eli rr o . a r o a d .
sep ara ted  in gr ade from pavement .  tot th rou g h traf f i c .

On .ny iegs i co n,bln.ti ,, n of veh i c le . , on ly on ( I )  tand,m asi a a s s e m b l y o h.i i be pennl i t e d at the gross  w r i 4 ht Of I ( . 000
lb.. per a o l e  and no other  tandem a x l e  a s s e m b l y  in .uc h romb in a t i on  yf o e h t c l e s  s h a l l  c a r t e d . g .- ’ s s  r i g h t  ot 13 . 000
ib.. per .. ie.  When the (eons w e i g ht of 0 con t b l n u tnon of v e h i c l e s  w i t h  load do es  not e . i e e , l  ~ 3 2 (i) lb. - t o., l2)i.c ~tern
s a l e  .n.en ,b i le n  .ho i l be p e r m i t t e d  at a g r o s s  w e i g ht o f 16 . 000 l bs. per a x l e

On any leg. l  co m binat Ion of v e h i C l e s , only on. ( i )  t o n ij e re anie as s e m b l y  ahai i  be i ,e , r vlt t .- l  at the g r o . . — r  g trt of 5 2 . 000
lb.. per a n le  .ni no Other tand em o~~j e  a s s embly In such  com b ina t i on  of v e t r i , i r .  sha H e . c r r d a g r o . s  w e i g ht of 9 1 S0 it ’ s
per s a l . .  ‘C hen the  g r , ,..  w e i g ht of s co m bi n .t i ,, n of n r t , i i  Ira w i t h  load t o e .  not e t , e r . 1 7 3 . 180 if . . t w o  il l t .nd er r

as i a  . .a .,nt ,l ies sha l l  f i r  pe r ’ c i l t ed at a g ros s o.ei0 f i  of 11 , 000 lbs. ~ 0t .010.

00* On any icg . l Cotn b l n s t lon of v e h i c l e . . or t iy  ot t .  (II tandem i).lr sha il he p e r m i t t e d  at (‘a gross  w e i g hi nt 10 4 0 0
lbs. per •s  I. a n t  no o the r  tandem a n t e  aas (-, nb iy in n.i. h v o mb i r ,a i i on  of  o eh . i  l ea  ah.11 e s  cr ~ a ro s s  we ig ht - t A 4 S 0  It’ s
p er a a l e .  When the ( ro s a w e i ~~h i o l a c o m b i t t a t i i - n  o f v e h i c l e  a w i th  load t oe .  not e a t - r e d ’ I 2 4 0  It.. - t 0  1 1 rand .,.
s . l a  .asem t , l i e .  aha i l  b. t , ern i i  t t e d  o f  o g r o s s  * e i g f , i  of 10 . 4 0 0  1 1 . 5  pe r  n . m
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Table 1. (Cont’d.)
The following examples are shown as a guide for figuring the maximum allowable gross axle loads on d l  State
Trunk l ines during all period s of the year.

* MINIMUM TIRE REQUIREMENTS: The maximum load on any wnee l shall not exceed 700 pounds per inch of
tire width.

Illustrations of
ax le spacings:

1 11~~~‘
~~~
-

~~~~~D ®
r~~~~~ -

~~ 
9.
~~~~

fl

~~~~~~~~~ft4° 9~~~~ :: ~

Public Act #36 , 1965

~
II
~ 

“When the maximum gross we igh t of a combination of

~~~~ vehicles with load does not exceed 73 , 280 pounds , 2
tandem axle assemblies shall be permitted at a gross

2 3 —‘-
~~~~~~~~~ 

5 permissible weight of l€ ,000 pounds for anV such in-

~~~~~ :::~

r 

~~
9 o r J3sv

1 
dlvldual axle

Other Tandem axles and Mult i -axles

On any ot her combination of vehicles exceeding a gross weight of 73.280 lbs. , only one (1) tandem
ax le assembly shall be permitted at this wei ght (16,000 pounds per axle). No other tandem axle as-
sembly shall exceed 13 ,000 pounds per axle.

NOTE: When restricted loadings mire in effect , t he normal maximum axle weights al lowable on r,~~id pave-
ments shall he reduced 25° , and t he maximum wheel toad shall not exceed 525 pounus per inch
widt h of t ire.
When restricted loadings are in effect , t he normal maximum axle weights allowable on flex ible pave-
ments shall he reduced 35°~, and t he maximum wheel load shall not exceed 450 pounds per inch
width of t ire.

SPECIAL PERMIT INFORMATION
Ve hicles or the loads thereon which exceed the le~ il dime ns iit ims or we ights as ltsted . require a Special Trans
portation Permit or t rave l. S1 t’i I il Transport at iOf l  I ~‘rm its it t ’  Iss ued on ly litr the occasional  movement r t

oversi~tr or ove rweig ht vehicle~. or loads whic h cannot be d ismant l t -d . reduced at otherw Ise rearranged to come
within t he legal l imits. App lic iit li in for Permits to be made on regular I)epartment App l ica t ion  Form Ni 22S~
or by making application via Teletype , Telex or Western Union. No Ove rwt - igh t  Permits art’ issued when
weig ht restr ic t ions are in ef fect .

NOTE: \ c h i m les exceeding legal size or weig ht w hen using the M.i - k m nac Bridge , must &‘(i n t a c ’ t  the Br id ge
Aut hority in adv ,inci’ Any (Sill in excess of 72 ton s requ it( ’s ce r t i f i ca t i on  of the Bridge A i : t h t t r i t~
approva l F~~’t ii rt ’  a permit will be Issued.

MAXIMUM TRUCK SPEED
N i  truc k , t r a c tor  or t ract it r  w i th  t ra i l e r , or any comb Ination of such vt ’ h t i  k” . w ith  .i 1’ t ii S s  weight , loaded mr Un-
li , dt’ d , in ex i - t -ss  of 5 ,000 pounds , s h i l l  exceed a speed iii SO miles per hour on hig hways or st u’et~ i i i  ill

mil es per hour on f re eways.  Speed shall be reduced to 35 miles Iit~r hour w h r - t t -  rt’duct~il h id: ri ~ - - ‘ ire be: ng

en forced during the period of seasona W t ’ l  ght rest r i c t  ions.
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Table 3 . STRUCTURES IN THE STUDY AREA
WITH OVERHEAD CLEARANCES

LESS THAN 1U—O”

Truck Line Overhead
Number Location Clearance

M-28 BR Soo Line Railroad 13’-ll”
and Chicago & North-
western Railroad in
Negaunee (Silver Street)

U.S.-41 & Lake Superior and 13’-lO”
Ishpemirzg Railroad
9.2  miles east of
M-28 BR
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APPENDIX D
SUFFICIENCY RATINGS OF THE TRUNKLINE HIGHWAYS
AND THE STRUCTURES WITHIN THE STUDY AREA

SOURCE : MICHIGAN DEPARTMEN T OF
STATE HIGHWAYS AND TRANSPORTATION .
THE SUFFICIENCY RATING FOR MICHIGAN
HIGHWAYS AND THE SUFFICIENCY RATING
OF BRIDGES OF THE MICHIGAN TRUNKLINE
SYSTEM. 1974
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Deficient Trunkline Roads

One of the methods available to measure the adequacy of road
sections is called a Sufficiency Rating System . Individual
segments of each trunkline are given a numerical rating using
four separate factors——traffic carrying capacity , surface
condition , base condition and degree of safety . The nuxner—
ical aggregate of each of these four is the sufficiency rat-
ing for that segment of route. Any segment receiving a rat-
ing below an accepted minimum condition on any of these four
factors is considered to have a critical deficiency with
respect to that factor,

In the Western Upper Peninsula , the predominant deficient
mileage is in the surface category . The surface condition
is the most noticeable by motorists because of vehicle hand-
ling , riding and safety it is also the most easily cor-
rected . Of all deficient trunkline mileage in the Western
Upper Peninsula, the capacity factor--the ability of a high-
way to handle traffic volumes--has the lowest number of
miles rated “critical” .

A highway is not adequate if it does not meet minimum re-
quirements for any of the four categories listed below. They
are as follows.

1. Traffic Capacity - This rating represents the ability
of a section of highway to carry existing volumes. A
capacity index is computed and then related to a table
to determine the capacity rating for a section of high-
way . The index includes a practical hourly capacity ,
sight restriction , lane width and the amount of com-
mercial traffic use of that particular road.

2. Surface Condition - The surface condition is deter-
mined by averaging the surface deterioration factor,
the lane deficiency factor, and the shoulder deficiency
factor , or curb factor.

3. Base Condition - The average base and drainage condi-
tion as well as the soil condition are used in deter-
mining the subsurface conditions.

4. Safety Ratin~ — From records , recommendations and
engineering judgment are compared with the accident
frequency in deriving the rating for a particular high-
way .

The trunkline roads within the Study Area that have been
rated deficient are shown in Figure 1.
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Factors Defining a Critical Structure

A bridge is critical if it does not meet minimum require-
ments for any of the items considered in the suf ficiency
rating. The minimum requirements for each of the items
are :

I . Load Carryin9 Ability - According to the laws of the
State of Michigan , the maximum axle load permitted on
the highways of the State without special permit is
9 tons. With “H” type load distribution the vehicle
axle loads would be 2.25 Tons and 9 Tons on the rear
axle . The total weight of this vehicle is 11.25 tons
or an Hll , ,25 vehicle. A bridge with a Design “H”
Loading of H7.5 theoretically can carry this Hll.25
vehicle because a 50% overstress is allowed to figure
the Operating Load Rating which is the safe load-
carrying capacity of the bridge. Therefore , a bridge
with a Design “H” Loading of less than H7.5, theoreti-
cally, can not carry the vehicle which is permitted
to travel Michigan highways without special permit.
This would constitute a critical bridge in our suffi-
ciency rating .

II. Traffic Capacity - Bridges which provide the required
side clearances as shown in the Bridge Design Standards
can adequately handle the t r a f f i c  of the roadway of
which it is a part .  A critical situation exists when
the bridge width is less than the approach width.

III .  Minimum Geometrics - According to the laws of the State
of Michigan , the maximum height of vehicle , with or
without load , permitted on the highways of the state
without special permit is 13’-6” . A bridge which does
not provide this minimal vertical clearance for ve-
hicular traffic is a critical bridge.

IV. Condition - The Department of Highways considers the
theoretical l i f e  of a concrete or steel bridge to be
50 years and timber bridges 30 years. Bridges which
have passed this expected life are considered critical
and are f ie ld  inspected periodically .
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