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January 22, 1952

Mr. Preatiss M. Brown

Chairman of Mackinac Bridge Authority
2000. Second Avenue

Detroit 6, Michigan

Dear Sir:

In accordance with your instruections, we made a study of the
probable gress and netb revenues of the proposed bridge across the Straits of
Mackinac, Michigan between Macikinaw City on the south and the vicinity of
St. Ignace on the north, and submitted the results of this study to you in
the form of a short letter report dated January &, 1951, a copy of which is
appended.

In accordance with your further instructions, we are presenting
herewith in report form the conclusions shown in our letter report of
January 8th, the principal data upon which they were based and the method
by which we arrived at these conclusions.

The results of our study are shown in the following tabulations,
the first of which shows the estimated traffic, gross and net revenues by
years, and the rate at which a 3-1/2 per cent bond issue in the amount of
$87,000,000 could be paid off assuming that all of the net earnings were
available for debt service. The second tabulation gives similar information
assuming that the operating expenses are not charged against bridge revenues,
but are paid from other funds. Although the estimates are stated by years,

they are intended to forecast the trend over the period covered rather than

the specific results for any particular year.
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PROPOSED MACKINAC BRIDGE

ESTIMATE OF TRAFFIC AND GROSS AND NET REVENUES AND
TABULATION SHOWING RATE AT WHICH A 3-1/2 PER CENT BOND
ISSUE IN THE AMOUNT OF $87,000,000 COULD BE RETIRED
ASSUMING ALL NET REVENUES WERE AVAILABLE FOR DEBRT
SERVICE AND THE BONDS WERE RETIRED AT PAR

Available Available Bonds
Operating | For Debt Interest for Outstanding
Year | Vehicles Revenue | Expenses Service at 3-1/2% [Amortization| $47,000,000
1956 | 1,850,000 | $3,700,000| $400,000 | §3,300,000 | $3,045,000| $ 255,000 | $86,745,000
1957 | 1,942,000 | 3,884,000| 400,000 | 3,484,000 | 3,036,000 Lb$,000 | 86,297,000
1958 | 2,034,000 | 4,068,000| 400,000 | 3,668,000 | 3,020,000 648,000 | 85,649,000
1959 | 2,126,000 | 4,252,000| 400,000 | 3,852,000 | 2,998,000 854,000 | 84,795,000
1960 2,218,000 | 4,436,000| 400,000 [ 4,036,000 | 2,968,000 1,068,000 | 83,727,000
1961 | 2,310,000 | 4,620,000| 425,000 | 4,195,000] 2,930,000] 1,265,000 | 82,462,000
1962 | 2,402,000 | 4,804,000| 425,000 | 4,379,000| 2,886,000{ 1,493,000 | 80,969,000
19631 2,496,000 | 4,988,000 425,000 | 4,563,000 | 2,834,000 1,729,000 | 79,240,000
1964 | 2,586,000 | 5,172,000| - 425,000 | 4,747,000 2,773,000] 1,974,000 | 77,266,000
1965 | 2,678,000 | 5,356,000 425,000 | 4,931,000 1 2,704,000 | 2,227.000 | 75.039,000
1966 | 2,770,000 | 5,540,000 425,000 | 5,115,000 | 2,626,000 2,589,000 | 72,550,000
1967 | 2,862,000 | 5,724,000] 425,000 | 5,299,000 | 2,539,000| 2,760,000 | 69,790,000
1968 | 2,954,000 | 5,908,000| 425,000 | 5,483,000 | 2,443,000| 3,040,000 | 66,750,000
1969 | 3,046,000 | 6,092,000 425,000 | 5,667,000 | 2,336,000 3,331,000 | 63,419,000
1970 | 3,138,000 | 6,276,0001 425,000 ;1 5,851,000t 2,220,0001 3,631,000 59,788,000
19711 3,230,000 | 6,460,000 450,000 6,010,000 | 2,093,000{ 3,917,000 | 55,871,000
1972 3,322,000 | 6,644,000) L50,000 1 6,194,000 | 1,955,000 4,239,000 | 51,632,000
1973 | 3,414,000 | 6,828,000) 450,000 { 6,378,000 | 1,807,000 4,571,000 | 47,061,000
1974 | 3,506,000 | 7,012,000| 450,000 | 6,562,000 | 1,647,000 4,915,000 | 42,146,000
1975 | 3,598,000 | 7,196,000 450,000 | 6,746,000 | 3,475,000 | 5,271,000 | 36,875,000
1976 | 3,690,000 | 7,380,000] L50,000 | 6,930,000 | 1,291,000 | 6,639,000 | 31,236,000
1977 | 3,782,000 | 7,564,000 450,000 | 7,114,000 | 1,093,000 | 6,021,000 | 25,215,000
1978 | 3,874,000 | 7,748,000 450,000 | 7,298,000 883,000 | 6,415,000 | 18,800,000
1979 | 3,966,000 | 7,932,000| 450,000 | 7,482,000 658,000 | 6,824,000 | 11,976,000
1980 | 4,058,000 | 8,116,000| 450,000 | 7,666,000 419,000 1 7,247,000 L, 729,000
1981 | 4,150,000 | 8,300,000 450,000 | 7,850,000 166,000 | 7,68l,000
1982 | 4,242,000 | 8,48L,000| 450,000 | 8,034,000
1983 | 4,334,000 | €,668,000| 450,000 | 8,218,000
1984 1 4,426,000 | 8,852,000| 450,000 | 8,402,000
1985 | 4,518,000 | 9,036,000 450,000 | 8,586,000
1986 | 4,610,000 | 9,220,000| 450,000 | 8,770,000
Bonds issued, say, 1952 (beginning)
4 (D Date of last maturity, 1981 (end)
- = Time to amortize - 30 years
§ v Total bonds issued $ 87,000,000
-§ 5 o Total interest paid 54,845,000
g_ﬁi”“’ Total debt service %lhl,ShS,OOO 100.0%
%%:é Total revenues collected $200,260,000  L1.29%
o o O E Coverage over 35-year period 141.2%
e @ !
wr i
%5
&g
-
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PROPOSED MACKINAC BRIDGHE

ESTIMATE OF TRAFFIC AND REVENUES AND TABULATION SHOWING
RATE AT WHICH A 3=1/2 PER CENT BOND ISSUE IN THE AMOUNT OF

$87,000,000 COULD BE RETIRED ASSUMING ALL GROSS REVENUES WERE
AVAILABLE FOR DEBT SERVICE AND THE BONDS WERE RETIRED AT PAR

Available Bonds

Interest for Outstanding
Year Vehicles Revenue at 3-1/2% | Amortization | $87,000,000
1956 1,850,000 $3,700,000 $3,045,000 $ 655,000 $86,345,000
1957 1,942,000 3,884,000 3,022,000 862,000 85,483,000
1958 2,034,000 4,068,000 2,992,000 1,076,000 84,407,000
1959 2,126,000 4,252,000 2,954,000 1,298,000 83,109,000
1960 2,218 000 4,436,000 2,909,000 1,527,000 81,582,000
1961 2,310,000 4,620,000 2,855,000 1,765,000 79,817,000
1962 2,402,000 b, 804,000 2,794,000 2,010,000 77,807,000
1963 - 2,496,000 4,988,000 2,723,000 2,265,000 75,542,000
1964 2,585,000 5,172,000 2,644,000 2,528,000 73,044,000
1965 2,678,000 5,356,000 2,555,000 2,801,000 70,213,000
1966 2,770,000 5,540,000 2,457,000 3,083,000 67,130,000
1967 2,862,000 5,724,000 2,350,000 3,374,00C 63,756,000
1968 24954,000 5,908,000 2,231,000 3,677,000 60,079,000
1969 3,046,000 6,092,000 2,103,000 5,989,000 56,090,000
1970 3,138,000 6,276,000 1,963,000 4,313,000 51,777,000
1971 3,230,000 6,460,000 1,812,000 4,648,000 47,129,000
1972 3,322,000 6,644,000 1,650,000 L, 994,000 42,135,000
1973 3,414,000 6,828,000 1,475,000 54,353,000 36,782,000
1974 3,506,000 7,012,600 1,287,000 5,725,000 31,057,000
1975 3,598,000 7,196,000 1,087,000 6,109,000 2L, 948,000
1976 3,690,000 7,380,000 873,000 6,507,000 18,441,000
1977 3,782,000 7,564,000 645,000 6,919,000 11,522,000
1978 3,874,000 7, 7h8,000 403,000 7,345,000 4,177,000
1979 3,966,000 7,932,000 146,000 7,786,000
1980 4,058,000 8,116,000
198l 4,150,000 8,300,000
1982 - 4,242,000 8, 48L,,000
1983 4,334,000 &, 668,000
198L b 126,000 8,852,000
1985 4y 518,000 9,036,000
1986 4,610,000 - 9,220,000

Bonds issued, say, 1952 (beginning)

Date of last maturity, 1979 (end)
Time to amortize - 28 years

Total bonds issued $ 87,000,000

Total interest paid 48,975,000

Total debt service 135,975,000  100,0%
Total revenues collected 200,260,000  _47.3%
Covers over 35=year period 147.3%
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Cur report follows:

THE PROJECT

The proposed bridge crossing of the Straits of Mackinac (as shown
on Exhibits 1 and 2) will extend from Straits Avenue, Mackinaw City, on the
lower peninsula of Michigan to Route U.3. 2 in the vicinity of and west of
St. Ignace, on the upper peninsula of Michigan, a distance of about five
miles. Our study of this project has been made on the assumption thét the
state~owned ferry, now operating between Mackinaw City and Sit. Ignace on a
route approximately two miles east of the proposed bridge, will cease to

operate on the completion of the proposed bridge.

Desdription of the Proposéd Bridge

The bridge structure itself will be approximately four miles long
with a main suspension span 3,800 feet long, a side span on either side
1,500 feet long, and truss spans. The crossing between Straits Avenue,
Mackinaw City and the side span, about 1.3 miles in length, is made up of
about .1 of a mile of approach road on fill and fifteen truss spans varying
in length from 160 feet teo 560 feet supported on concrete piers. The crossing
between the side span and Route U.S. 2 in St. Ignace is made up of a series of
fourteen truss spans with a length of approximately .£ of a mile, a series of
plate girder spans approximately .7 of a mile in length, and approximately .8
of a mile.of approach road in fill and cut. The plate girder spans will be
located on a rock mole constructed in 1940. (It was thought at that time that
this mole could serve as a temporary ferry terminal and that, if a bridge were
constructed later, it could be‘used in the approach.)

Connechions will also be provided on the St. Ignace side to Graham
Street, which runs along the edge of the lake approximately .6 of a mile south

of Route U.3. 2. The minimum clear height of the center of the main span above
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mean lake level is 150 feet, and the minimum clear height over the main
channel, which is 3,000 feet wide, is 135 feet.

The bresent designs for the bridge call for a four=lane structure
with a low barrier not over 2 feet in width separating the traffic directionu
ally. The inner lanes would be 11 feet in width and the outer lanes 12 feet.
Three=foot walkways for maintenance and emergency use are provided on the out=
side of the outer lanes. The spproach grades to the main span are easy with
a maximum not exceeding 2.5 per cent.w The toll plaza will be located on the
St. Ignace side of the bridge. Twelve lanes will be provided of which the

center four will be reversible in direction.

PRESENT FERRY

History

The present ferry operaﬁes between the eastern shore of Mackinaw
City and the eastern shore of St. Ignace. The immediate approach from the
south is by Route U.S5. 31 and from the southeast by Routes U.5. 23 and
U.S. 27 which join Route U.S. 31 approximately .4 of a mile south of the
entrance to the ferry dock. The majority of the traffic uses Route U.8. 27.
The landing in St. Ignace is on Route U.S. 2 which leads directly north
52 miles to Sault Ste. Marie and also south and west through the city to
points along the northern shore of Lake Michigan.

Automobile ferry service was first ipmaugurated across the Straits
by an act of the State Legislature which authorized the Michigan State Highway
Department to operate a ferry. This service was started on July 31, 1923 wiﬁh
‘8 small woodsn steam ferry capable of carrying twenty vehicles. During the
remainder of the calendar year 1923, it carried a total of 10,351 vehicles.
This vessel proved unsuited to the rough weather of the Straits and, after

the purchase of two other steam ferries, was taken out of service. In 1928,
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a third ferry, the YStraits of Mackinac", a side loading vessel with a
capacity of L8 cars, which is operating at the present time, was put into
service.

Prior to 1936, service from December 15 to about April 15 of each
year was always discontinued because of ice conditions. In that year, however,
the railrocad ice breaker ferry, "Sainte Marie', with a capaqity of about 90
automobiles, was chartered from the Mackinaw Transportation Company which
operated the railroad car ferry service, and year-round service inaugurated.
This vessel is now chartered during the winter season as an ice breaker and
during the summer months of June, July, August and September and the hunting
season in November to augment the state=owned fleei. A second railroad car
ice breaker ferry, the “Chief.wawatamﬂ, also owned by the Mackinaw Transporta=-
tion Company, is available for service, subject to the prior demands of the
railroad, when the "Sainte Marie® is temporarily out of commission for any
reason. This %essel iz also used to aﬁgment the fleet during the peak traffie
periods around July 4th, Labor Day, and the deer hunting season in November.
The railroad ferries dock at the railroad docks, and vehicles uging them must
travel from the ferry parking lots to the railroad docks. In winter, however,
when only the railroad ice breaker ferry is operating, fares are collected on
the boat and vehicles drive directly te the railroad docks.

In 1937, the “City of Cheboygan™, with a capacity of 76 cars, and_
the "City of Munising®, with a capacity of 102 cars, converted Great Lakes car
ferries, wére added to the fleet; and in 1940 a similar vessel, the "City of
Petosksy", with a capacity of 102 cars, was obtained. The two older steam
ferries were disposed of in 1940 leaving a fleet of four state=owned vessels
which are operating at the present time. A contract for a new diesel ice
breaker ferry with a capacity of 133 vehicles was awarded in 1949. This vessel
is expected to go into operation early in 1952. It will aid in maintaining

winter schedules as well as reducing the ferry waiting time at peak periods.
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Terminals
The present state=owned ferries with the exception of the oldest,
the "Straits of MackinacY, are both end and side loading, and the state=owned
docks provide for both types of loading. Arrangements were made for the
docking of the railroad ice breaker car ferries which are end loading only at
the railroad docks both in Mackinaw City and St. Ignace at the time they were
chartered. These docks are within 800 feet of the ferry docks in both places.
Parking space is provided st the Mackinaw City ferry terminal for
approximately 1,100 vehicles and at St. Ignace for between 250 and 300 vehicles,
the number depending upon how they park, the lot being of irregular shape and
not adapted to the layout of parking lanes.
| When the new icé bresker ferry ié put into operation, we understand
it is proposed to rebuild the Mackinaw docks and construgt a new dock in
St. Ignace south of the present dock so that all boats can dock at the state=
owned terminals. The new terminal will reduce the length of ferry travel from
approximately 7=1/4 miles to 6 miles and the time from approéimately 45 minutes

to 38 minutes.

Ferry Tolls

The toll charges on the ferry.ara based primarily on the length of
the vehicle. Passenger automobiles are charged $1.00, §1.25, or $1.50 per one=
way trip depending on the length of the vehiéle, the majority being at the last
rate, which charges include transportation of the driver. Additional adult
pagsengers are charged at the rate of 25 cents per trip, and children 10 cents.
Trucks under two tons are $2.00: two tons and under three tons; $2.50; and
three tons and over, $3.00. Passenger rates apply to all persons on trucks
except the driver. Trallers are charged on the basis of length added to the
towing vehicle, those under 10 feet of added length $1.00; 10 to 15 feet, $1.25;
15 to 20 feet, $1.50 with lengths above this at five cents for each additional

foot. There are no round-trip or commutation rates.
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The toll rates and their application to the different classes of
vehicles as estimated for the year 1949 are shown below, together with a recon-
ciliation of the estimated number of vehicles and the reported number of

vehicular units:

1949
6,015 Automobiles @ §1,00 $ 6,015
133,185 Automobiles @ 1.25 166,481
371,583 Automobiles @ 1.50 557,375 -
510,783 729,871
15,206 Automobile trailers (Bsto) @ 1.00 15,206
7,409 Automobile trailers (Est.) @ 1,25 9,261
4,631 Automobile trailers (Est.) @ 1,50 6,947

27,25% 31,%1%

934,856 Automobile passengera (Est.) @ LR239% 223,730
510,783 Automobiles @ 1,93 985,015
28,802 Single-unit trucks @ 2,00 57,604
1,516 Single-unit trucks @ 2,50 3,790
219 Single-unit trucks @ 3,00 657
30,537 62,051
5,583 Truck tractors @ 2,00 11,166
7,083 Truck tractors @ 2,50 17,708
3.360 Truck tractors @ 3,00 10,080
16,026 38,954
16,026 Semitrailers (Est.) @ 1,60 25,685
16,026 Semitrailer trucks @ 54,03 64,639
46,563 Trucks @ 2,72 126,690
4,305 Buses 12,502
86,100 Bus passengers (Est.) @ ,239% 20,578
},,305 Buses @ 7.78 33,080
1,050 Motorcycles 528
562,701 Vehicles (Est.) @ 2,04 1,145,313
43,272 Trailer units (Est.)
605,973 Vehicles reported
(actually vehicular units) @ 1,89 1,145,313

* The toll for adults is 25 cents, and for children 10 cents
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From the foregoing statement, it will be seen that the actual number
of vehicles carried is squivalent to approximately 93 per cent of the vehic=
ular units carried and that the average toll per vehicle is $2.04 and per
vehicular unit $1.89. In our estimate of total revenue, we have used the eg=
timated number of vehicles and the estimated average toll pef vehicle, If
the estimate of the number of vehicles is not exact, it will not change the
total revenue as the revenue per vehicle used has been obtained by dividing

the total actual revenue by the estimated number of vehicles.

Ferry Service

. Prior to 1928, the ferry operated on a 1~1/2~hour schedule between
6 A.M. and 9 P.M. The addition of the third boat in that year allowed hourly
service to be provided during the summer months between the same hours.

In 1931, the summer service was increased by adding an extra trip
morning and night and additional trips at midnight and 3 A.M. This service
was maintained with minor exceptions through 1936.

1937 was the first calendar year in which the ferry operated during
the entire year. The chartering of the railroad ice breaker ferry "3ainte
Marie™ in December 1936 made this possible. In 1937, the "City of Cheboygan®
and the ®City of Munising® were put in service, and special truck trips op=
erated during the summer.

In 1940, the "City of Petoskey" was put in operation completing
the state=owned fleet of four boals now operating. There hag been little
change in the schedule between 1937 and the pfasent time and no change in the
capacity of the béats since.lQAO.

The ferry boats themselves are well maintained, and the terminal
areas are kept in good condition. As the boats do not have any restaurant

facilities, many motorists leave their cars in the parking lot to patronisze
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restaurants in the vicinity with the assurance that they will not lose their
place in the waiting line.
The 1950=51 operating schedule is as follows:
Winter Schedule = December 14 through April 15

1~1/2=hour service from Mackinaw City
between the hours of 7:30 A.M. and 10:30 P.M.

Spring Schedule = April 16 through May 31
1=1/2=hour service from Mackinaw City
between 6:00 A.M. and 10:30 P.M. with
additional trips at 1:30 A.M. and 4230 A.M.

Summer Schedule = June 1 through September 18 (approximately)
l=hour scheduled service from Mackinaw City
between 6:30 A.M. and 11:30 P.M. with
additional trips at 1:30 A.M. and 4330 A.M.

Fall Schedule = September 19 (approximately) through
November & (approximately)
Same as 3pring Schedule.

Hunting Season Schedule = Novembar 7 (approximately)
through November 30
No fixed schedule, boats opsrate as rapidly as possible =
average headway of 35 minutes with 5 boats operating

Barly Winter Schedule = December 1 through December 15
1=l /2«hour service from Mackinaw City
between 6:00 A.M. and 10:30 P.M.

Seasonal Fluctuation of Traffic

.Yearly traffic is highly seasonal due to the fact that a large part
of the motorists using the ferry are making recreational trips. The northern
peninsula of Michigan is a well=known recreational and vacation area, and this
general region has heen well established as a vacation territory for res&idents
living in the industrial and urban areas to the south. Winter traffic is
restricted not only by the infrequent sailings but also fto the uncertainty of
the schedule due to ice conditions. The Straits of Mackinac become iced over
regularly every winter, and despite the use of an ice breaker ferry, the
schedule is occasionally interrupted. There is no doubt that many people who
might visit the area during the winter season are restrained from doing so by

these conditions.
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The seasonal fluctuation of traffic is shown in the following tabulas-

tion of the reported traffic by months for the years 1939 and 1949:

Vehicles - Per Cent Vehicles Per (Cent Par Cent

Month 1939 of Year 1949 of Year Increase
January 4,017 L.h 9,839 1.6 145
February 2,445 0.9 ﬁ@ 8,650 1.4 254
March 3,933 _leh 12,543 2.1 219
April 7,301 206 20,183 3.3 176
May 15,000 Salyu o 37,868 6.2 152
June 25,198 9.1 56, 890 9.1, 123
July 63,258 22@6§5? 130,573 21.5 106
August 71,796 25.67 { lh1,602 23 .4 o7
September 35,611 12,3 72, 545 12.0 104
October 15,537 T77E5 40,339 6.7 160
November 26,491 954 % 59,075 9.8 123
December 9,356 3.3 15,866 2.6 70
Total Year 280,243 100.0 605,973 100.0 116

It will be noted that traffic in the summer months accounts for the
greater part of the traffic for the entire year. It should also be noted,
however, that traffic during these months does not make up as great a per cent
of the yearts traffic now as in 1939.

Traffic during the summer months of July and August has increased on
the average about 100 per cent during the above period, while'during the winter
months with the exception of Decewber, traffic has Increased between 145 and
25l per cent. We believe this tendency for traffic to increase more rapidly
during the off=peak months will continue and that the proposed bridge will

accelerate the trend.

Ferry Traffic

The volumes of ferry traffic as reported by years from 1924 through
1950 are shown in graphic form in Exhibit 3 and in tabular form following.
Vehicles are classed as passenger cars, trucks, trailers, and others including
motorcycles, busses, wagons, and special vehicles. The reported figures are

actually vehicular units, as tractors and trailers are recorded as separates

vehicles, and hence overstate the actual number of vehicles.
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REPORTED VEHICLES

(Actually Vehicular Units)

-~ 12

Passen~ Single Trailers | Buses and Per Cent In-
ger Unit and Truck Cther Total ¢rease Over
Year Cars Trucks Tractors | Vehicles Vehicles | Previous Year
Operation Suspended in Winter
1924 37,251 839 309 69 38,468
1925 57,813 987 581 103 59,484 5heb
1926 72,886 1,379 821 93 75,179 26.4
1927 89,820 1,726 1,245 172 92,963 23.7
1928 103,634 2,215 1,528 139 107,516 15.7
1929 125,427 3,138 2,166 211 130,942 2] .8
1930 125,223 l, 364, 2,816 230 132,633 | 1.3
1931 123,353 by 455 3,872 178 129,858 =2.1
1932 90,316 by, 666 3,960 179 99,121 =23.7
1933 9,496 6,417 6,016 241, 107,170 gel
1934 121,950 6,919 9,007 436 138,302 29.0
1935 143,482 - 9,455 10,873 639 164,848 19,2
1936 180,208 10,555 13,849 1,475 206,087 25.0
Operation 12 Months of Year
1937 242,533 12,073 18,521 1,622 274, 7h9 33.3
1938 223,920 11,690 17,577 1,881 255,068 ol
1939 243,734 13,598 20,890 2,021 280,243 2.9
1940 256,098 14,390 23,875 2,399 296,762 5.9
1941 326,444 14, 664, 28,996 2,740 372,844 25.6
Gasoline Hationing
1942 218,022 14,856 26,002 2,518 261,398 =299
1943 73,6041 10,373 18,386 2,811 105,211 -59.8
1944 88,719 9,407 19,999 3,471 121,596 15.4
1945 173,905 11,694 26,630 by 554 216,783 8.3
No Gasoline Rationing

1946 367,192 21,954 L5, 489 5,686 440,321 103.1
1947 121,869 25,031 LE3,557 5,652 501,109 13.8
1948 461,917 29,889 5k, 707 5,891 552,404 10.2
1949 510,783 30,537 59,297 5,356 605,973 9.7
1950% 507,000 33,000 60,000%% | 5,000 605,000 -

#Estimated on bazis of first 10 months
##fstimated to include 43,000 trailers
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It will be noted from the previous tabulation thalt from 1924 to 1929
traffic increased at a very rapid rate. The depression following 1929 caused a
recession, but by 1933 traffic volumes were back to the 1929 levels. From 1933
to the present time, traffic has continued to inecrease except during the years
of gasoline rationing following the outbreak of war and in the year 1938, when
traffie in general throughout the country declined.

Passenger cars constitute approximately 84 per cent of the total trafw
fic on the basis of reported wehicles, but over 90 per cent of the actual vehicles
{counting a trﬁck tractor and its trailer as one vehicle). Buses make up most

of the volume shown under the heading "othersH,

Estimated Past and Fubure Rate of Growth

Traffic has increased approximately 62 per cent in the nine years
between 1941, the year of highest traffic before the war, and 19563 or at an
average annual rate of 5.5 per eenﬁﬂ In the 13=year period between 1937, the
first year of continuous operation, and 1950, it increased approximately 220
per cent or at an average anhual rate of over 6.2 per cent. Albhough traffic
in 1950 is about at the same level as in 1949, in no previous year, except
those alffected by the 1930 depression, the pascline rationing in the past war
and the year 1938, has traffic increased at .a rate less than 5.9 per cent.

In the 2l=year period from 1929 to 1950, it has increased approximately 463 per
cent, or at an average annual rate of over 7.5 per cent,

In making our estiméte of future traffic we have used an average annual
inerease of 6 per cent from 1950 to 1956, which we have taken as the first full
vear of operation of the proposed bridge. This rate of increase does not reflect
any increase in traffic that may be induced by the operation of the new and

larger boat and possible accompanying changes in terminal location and schedules.
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Any such increase in traffic is included in our estimate of induced traffic

for the bridge, which is based upon ferry operations in 1950.

Origin and Destination of Traffic

In ordsr to determine the composition of tréffic now using the ferry
and to ascertain ifts origin and destination for the purpose of estimating the
potential bridge traffic, the volume of induced traffic, and future growth, we
made an origin and destination study of the vehicles now using the ferry. We
interviewed practically all passenger automobiles and trucks at both sides of
the Straits ag the vehicles lined up in the parking area +Ho walt for the ferry.
This origin and destination study began at #:00 A.M. Friday, August 18, 1950,
and conbinued without stopping to 8:00 A.M. Wednesday, August 2Z3. By adding
the early morning hours of Wednesday to the latter part of the previous Friday,
we obtained the squivalent of five calendar days. To build up the traffic volume
and pattern for a full week, we added the eguivalent of double the Tuesday traffic
a3 the ferry records indicated that traffic volumes on Wednesday and Thursday were
approximately the same ag on Tuesday.

During the five-day period in which traffic was surveyed, we actually
interviewed 21,663 vehicles. During the five~day period from midnight Thursday
to midnight Tuesday, the ferry company reported 23,887 vehicular units carried,
and we estimate that approximately 22,512 vehicles were carried. In other words,
we intérviewed approximately 96 per cent of the traffic,

The results of the origin and destination survey, shown in Appendix 1,
indicate that most of the wvshicles using the ferry are making long trips. Lesc
than 10 per cent of those interviewed during the survey had thelr origin or desti=
nation within a 40-mile radius on the south, and only about 20 per cent had their
origin or destination within a radius of 135 miles on the south. On the north,

about 57 per cent of the vehicles had their origin or destination beyond a 60=mile
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radius. Gnly'abouﬁ five per cent of the total vehicles were making trips of
leas than 40 miles.

The extreme southern part of the lower Michigan ﬁeninsula with the
cities of Detroii, Pontiac, Flint, Lansing, Jackson, Kalamazroo and Battle (reek @
contributed approximately L7 per cent or almost half of the traffic of the ferry. :
The south central portion of the peninsula with the citles of Saginaw, Bay City,
Grand Rapids and Muskegon contributed about 16 per cent, and the north central
and northern part of the peninsula contributed aboub 21 per cent. The halance,
or approximately 16 per cent, of the traffic had its origin or destination in
states other than Michigan.

| On the uppsr or northern peninsula, approximately 43 per cent of

vehicles had the origin of destination in Chippewa and Mackinac counties at
t.he eastern end of the peninsula, 21 per cent in the cemtral peninsula countles
of Luce, Bchooleralt, Alger, Delta and Menominee, and 17 per cent in the western
counties of the peninsula., About 10 per cent of the total vehicles had their
origin or destination in Canada and the balance of 9 per cent in Wisconsin or
the northwestern states.

This study indicates that the ferry is primarily a link in a through
route between the northern and southern peningsalas of Michigar and points beyond

rather than a facility serving local areas.

ADVANTAGES OF THE PROPOSED BRIDGE QVER THE PRESENT FERRY

Time Saved in Traveling

The propozed bridge will reduce the present time of ﬂrossing the Straits
from approximately 60 minutes to 10 minutes, a saving of 50 minubes excluding any

waiting time for the ferry. This estimste of time saved is derived as followss
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Ferry
Loading time « 13 minutes (equivalent to 7.6 seconds
Casting off time - 1 minute . per car for 102 cars)
Trip time = 45 minutes
Tying=up Lime - 1 minubte
60 minutes
Bridge

Mackinac Ferry Deck to Route U.8. 22 - 5,9 miles at
35 miles per hour = 10 minutes

Time Saved by Elimination of Walting Time for the Ferry

The ferty operates on a l~1/2-hour interval during the fall, winter
-and spring seasons, with the exception of the two-week hunting season in November.
During this period, which accounts for approximately two thirds of the year,
approximétely one third of the vehicles are carried. As most vehicles travel 7
many;miles before reachiné the ferry, it is difficult for the drivers to schedule
their arrival accurately enough to avoid an average walt of half the ferry head-
Waylinterval or 45 minutes., Henece, during this period, the use of the bridge
rather than the ferry to cross the Stralts will save vehicles on the average
95 minutes (50 + 45) or approximately an hour and‘a half.

During the swumer season extending from June 1 through September 18
when vehicles line up to get on the ferry,-the walting time is.much longer. In
1950, the ferry parking facilities at Mackinac were enlarged to provide for
1,100 vehicles, which represents the estimsted total carrying capacity of the
ferry for about 5=1/2 hours. This estimate is based on a study of the actual
number of vehicles carried per hour northbound on a day in August when there
was a continuous waiting line, This study indicated that with five bqats operat=
ing and making departures on the average of about every half-hour, the hourly
capacity was approximately 200 vehicles. (The intervals between departures varied

from 5 to 45 minntes.)

LIBRARY
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On the above basis, therefore, with the parking lot operating at 100
per cent capacity, all arriving vehicles must wait 5-1/2 hours, and with the
parking lot operating at 50 pér cent capacity, all arriving vehicles must wait
2«3/l hours. During weekdays in summer the lot may operate at from 50 per cent
to 75 per cent of capacity during the late morning and early afternoon hoursa
Qver the week ends it may operate at up to 100 per cent of capacity and for a
longer period of time.

On holidays, excepticnally fine days and during the hunting seasen in
November, traffic volumes are such that the walting time is much longer. During
the hunting season in November, waits of from & %o 17 hours have been reported.
Eliminating the excepbionally long waits, the average wait in the summer during
the hours that most peoplé desire to drive, is at least 1=3/L hours. & wait of
this length is necessary for any car arriving after there are 220 cars in the
lot, which is equivalent to 20 per cent of capacity (15 minutes or one-half
headway interval plus 30 minutes for first 100 cars plus 30 minubtes for second
100 cars plus 30 minutes for third 100 cars).

The use of the proposed bridge in crossing the Straiis will make pos=
sible a total average saving of 2=1/2 hours (1-~3/l hours waiting time plus 45

minutes crossing time) during the summer months.

Gonvenience

The bridge will make possible the cerossing of thé Straits at any hour
of the day or night. The present schedules provide no night service from
Mackinaw City after 10:30 P.M. between December 1 and April 15 and only two trips,
one at 1:30 A.M. and the other af 4330 A;M@ between 10:30 P.M. and 6:00 A.M. in
the spring and fall seasons. In the sfzmmer3 there is a third btrip at 11:30 P.M,
and during the hunting season the ferry operates all night to take care of the

waiting line.
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The proposed bridge will also eliminate the effect of ice conditions
in the winter when service is occasionally interrupted or delayed and in the
spring when with only one ice breaker it governs the beginning of the spring

schedule, which calls for two boats.

- INDUCED TRAFFIC

The provision of any new facility, as well as the lmprovement of any
existing facility always creates new or additiomal traffic that did not exist
prior to the improvement. This traffic is entirely separate from"%ﬂéﬁ-diverted
from other facilities or other routes.

The amount of such induced traffic is directly related to the degree
of improvement of ﬁhe new or improved facility. The volumes of induced traffic
creéted by other bridges replacing ferries have ranged in many instances from
65 per cent to 75 per cent of that before the improvement, However, the pro-
posed bridge offers benefits so much greaber than those provided by other projects
which have induced traffic in the above amounts that these measures of induced
traffic cannot be used in the present instance except comparatively.

Our studies indicstes that the volume of induced Lraffic on the
San Francisco-Qakland Bay Bridge was approximately 64 per cent of that on the
existing ferries, on the Tacoms Narrows Bridge, recently opened, 81 per cent,
on the Philadelphia~Camden Bridge 72 per cent, and on the Golden Gate Bfidge
78 per cent. All of these bridges replaced ferries giving excellent service.
Thé San Francisco=-QOalklland Bay ferriaé offered departures every 12 minutes during
the daylight hours, as well as continuous service although at longer intervals 7
during the night. The crossing time was only 20 minutes. The Sausalito ferries,
which served the traffic taken over by the Golden Gate Bridge, provided service

during the daylight hours approximately every 20 minubes with continuous service
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through the night. The crossing time was about 24 minutes. The ferries serving
the traffic taken over by the Philadelphia-Camden Bridge operated at freguent
intervals. The crossing time was less than 10 minutes. The ferry whose traffic
was taken over by the Tacoma Narrows Bridge operated on a 20-minute schedule
during the daylight hours and less freguently through the night. The crossing
time was approximately 11 minutes.

The bridges in the above instances replaced ferries with freguent
sailings and relatively small ecrossing time, yet they created additionsl traffie
estimated_at-between 6h per cent and 78 per cent of the existing ferry traffic,
The proposed bridge will replace a ferry which offers service at intervals on
the average two or three times as long, and has a crossing time over twice aé
greal as the ferries in the above instances. Measured by the advantages offered
by the proposed bridge over the existing ferry, which are so much greater than
those offered by the above bridges over the ferries they replaced, we are of
opinion that the induced traffic in this instance will amount to 125 per cent
of the existing ferry traffic.

To realize induced traffic, however, there must always be a volume of
potential traffic of suffiecient size to create this additional traffic. In the
instances cited where by far the greater part of the traffic on the ferries was
composed of vehicles making local trips, there was a relatively large population
in the territory adjacent to one or both terminals of the ferry. In the present
instance, there is a large volume of potential traffic in the large and rapidly
growiﬁg population of the lower Michigan peninsula where approximately
8L per cent of the traffic originates. In 19&0, the population of the counties
we have included in the southern zone of the peninsula, which contributed about
half of the ferry traffic, was 3,676,000. In 1950, it had increased to 4,587,000
or approximately 25 per cent. The population of the central section which
contributed about 16 per cent of the traffic increased from 973,000 in 1940

to 1,123,000 in 1950 or over 15 per cent, and the population of the northern
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section of the lower peninsuls which contributed about 21 per cent of the
traffic increased from 283,000 to 290,000, about 24 per cent.

Qur origin and destination survey indicated that about 10 per cent
of the pregent ferry traffic has its origin or destination in Canada. Vehicular
traffic between Canada and the United States by way of the Sault Ste. Marie
Ferry has besn increasing at a rate somewhat greater than that of the Straits
Ferry. During the period between 1937 (the peak traffic year before the war)
and 1949, the last year for which we have complete figures, traffic on the
Soo Ferry inereased 132 per cent (approximstely 7.3 per cent per year) and on
the Straits Ferry 122 per cent (approximately 6.9 per cent per year). Between
the years-19h6 and 1949, traffic increased on the Soo Ferry 140 per cent and
on the Straits Ferry 138 pér éento As of 1949, vehicular traffic on the
Soo Ferry was approximately 36 per cent of that on the Straits.

We believe the proposed bridge will be a great incentive for vehicles
to use this route to Canada, and this prospective traffic is included in our
estimate of induced traffic.

TRAFFIC POTENTIAL 7O THE PROPCSED BRIDGE
OTHER THAN THAT FRCM MACKINAC FERRY

During the course of our study, we found that due to congesticn and
waiting at the ferry, there were a number 6f Michigan vehicles traveling to and
from the northern peninsula by way of the west side of Lake Michigan which might
use a bridge across the Straits, if one were available.

The distances and times from Jackson (Zone 12A) Grand Rapids (Zore 11),
and Battle Creek (Zone 14) to Menominee are approximately the same by the route
along the west side of lake Michigan as by the Straits Ferry. Although it is
possible to travel faster on the ferry route, the ferry wait offsets the time
that would otherwise be saved. The proposed bridge which will eliminate the
wait will make the Straits route approximately 2=1/2 hours guicker and should

divert this traffic.
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In order to determine the volume of such traffic, we made a count of
northbound vehicles on the northern peninsula on State Routes 35 and 41 north
“of Menominee,

We recorded Michigan passenger cars by license pléte prefix letiters
which identified the counties in which they were registered and other cars by
the state of registration. The survey was made for 16 hours on Saturday,
November 11, 24 hours on Sunday, November 12, 17 hours on Monday, Novembe? 13,
and 17 hours on Tuesday, November li, and the vehicles coded in accordance with
the zones used in the origin and destination survey at the ferry and sxpanded to
full 24~hour days.

The results of this survey are shown in the following tabulation:

Northbound Michigan Vehicles on

Nerthbound Routes 35 & 41 North of Menomines
Vehicles on Ferry From Zones From Zones
11=-124-16 12213 =3 fp=1 5

No. Per (ent Noo Per Cent Neo, Pur Gent
Saturday, Nov. 1l 4,378 100 137 3.1 LR 9.2
Sunday, Nov, 12 3,650 100 198 5ohy 590 16.2
Monday, Nov. 13 2,217 100 174 7.8 508 22.9
Tuesday, Nov., 14 2,243 100 a7 3.9 287 12.8
12,488 100 596 Lot 1,797 1hoky

During the period of our count which included the peak days of the
hunting season, the number of northbound Michigan vehicles from zones 11, 12A
and 16 counted north of Menominee was equivalent to 4.8 per cent of the ferry
traffic,

It will be goted that on Saturday, November 1l, ﬁhich with the
exgeption of July 4 was the peak Saturday of the year, the traffic around the
Lake from gones 11, 124 and 16 was equivalent to 3.1 per cent of the ferry traffic

and on Sunday, November 12, which was a peak Sunday of the year, to 5.4 per cent
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of the ferry traffic. It will also be noted that on Monday and Tuesday, days

in which the traffic was substantially less, the per cent of traffic around the
Lake comprised a larger portion of the ferry traffic than in the previous two
days.

We have assumed for the purposes of this estimate that the traffic
around the lake from the southern par£ of the lower peninsula is equivalent to
3 per cent of the ferry traffic for the year. ‘

It will be noticed that there were almost three times as many Michigan
vehicles traveling around the Lake from zones 12, 13, 14 and 15 in thelsouth
central part of the lower peninsula as from the extreme southern portion of the
peninsula. These vehicles obviously had to travel a longer distance than by
the Straits Ferry. This movement ié probably due to fear of delay at ths
Straits Ferry or the desire to stop at some point on the west shore of Lake
Michigan. We believe that some portion of this traffic would be diverted to
the proposed bridge but have made no allowance for the same in our estimates.

Our identification count of Michigan vehicles north of Menominee did
not include those bound for the western part of the upper peninsula which would
use Route U.3. 141 by-passing Menominee. We believe that there 1s traffic on
this route which is subject to diversion to the proposed bridge but for which

no specific allowance has been made in our estimate.

SUMMARY OF ESTIMATED TRAFFIC FOR THE PROPCSED BRIDGE

We have previously mentioned that the proposed bridge will take over
the traffic from the existing ferry and divert traffic from the route around
the Lake as well as induce additional traffic.

We have estimated the total traffic across the ferrylin 1950 at
605 vehicular units or 562,000 vehicles. Our estimate of future growth to

1956, which we have assumed as the first full year of operation of the proposed
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bridge, is based on an annual rate of 6 per cent which would make a total increase

between 1950 and 1956 of approximately 42 per cent.

Vehicles

Estimated 1950 traffic 562,000
Estimated growth to 1956 = L2 per cent 236,000
798,000

Estimated traffic around Lake - 3 per cent 25,000
822,000

Estimated induced traffic - 125 per cent 1,028,000
, 1,850,000

Estimated Revenue

The average toll per vehicular unit in 1949 was $1.89 and per vehicle
$2.04. We estimate the average toll per wvehicular unit in 1950 at approximately
$1.88 or slightly less thah in 1949 and have taken the estimated toll per
vehicle in 1950 and thereafter at $2.00. On this basis, the revenue for 1956

from the 1,850,000 vehicles would be $3,700,000.

Future Traffic and Revenuss

We have estimated the average growth after 1956 at a constant annual
amount equivalent to 5 per cent of the traffic and revenus of 1956 or 92,000
vehicles ard $184,000. The estimated future traffic and revenues are shown in

the tabulations at the beginning of the report.

Estimated Operating Expenses

Our estimate of operating expensez is based upon efficient opsration
of the bridge and does not include any allowance for salary or expenses of the
Authority. Our allowance for maintenance and painting should more than cover
the cost of such items in the early years and should create a reserve for

increased expenses in later ysars.
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We show following the details of this estimates

Administration $32,000
Toll collection 38,000
Tow service and snow removal 25,000
Fiscal agent, legal and auditing 15,000
Maintenance including painting 175,000
Insurance 90,000
Miseellaneous and contingents 25,000

Total $400, 000

- 2l =

We have increased these expenses to $425,000 in the sixth year of

operation and $450,000 in the sixteenth year of operation to take care of

be omitited from the above estimate.

Conclusions

Cur conclusions are shown in the first part of our report.

increased cest of toll collection and other expenses. If any or all of these

expenges were to be paid for from funds other than bridge revenues, they should

We wish to express our appreciation for the courtesies extended to

expense and other data.

Respectfully submitted,

us by the Michigan State Highway Deparitment and their co=operation in fur-

nishing us with records of past and present ferry traffic, revenue, operating

Comih aks & Q;wb(v«m‘

Consulting Enginesers
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EXHIBIT 2

%o Sault Ste. Marie

LOCATION OF
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MACKINAC STRAITS FERRY

ORTCIN AND DESTINATION SURVEY

TRAFFIC PATTERN ¥OR FIVE DAYS FROM 8§ A.M. FRIDAY, AUGUST 18, 1950

TO & A.M. WEDNESDAY, AUGUST 25, 1050 BXPANDED TO A FULL WEBK

Appendix 1

Southern Northvest
Michigan Upper Michigan Peningular Canada Wigconsin United Stabten Other States Total
Peninsular Bashern Zones Central Zones Western Zone
and Other 0 -3 -2 3 -5 ' L ' 6~ 7 17 oy
States Number | Per Cent Humber | Per Cent Number | Per Cent Number { Per Cent | Number | Per Cent | Number{Per Cent | HNumber|Per Cent Number | Per Cent
Northern Zones
8 3,301 5.1 Lee 1.8 220 0.9 157 0.6 175 0.7 L5 0.2 . 39 0.2 2,399 9.5
g 755 3.0 438 3.7 2%0 0.9 162 0.6 85 0,3 38 0.1 10 1,718 6.6
10 L3 1.8 307 1.2 130 0.5 91 0.k 63 0.3 30 0.1 16 0.1 1,110 h.h
Tobal 2,529 2.9 1,207 .7 580 2.3 530 1.6 525 1.3 113 0.k &5 0.3 5,227 20.5
Central Zones
11 {Grend Rapids) _
{Muskegon) 858 3.3 %65 1.8 330 1.3 103 0.5 80 0.3 L 0.2 1 ' 1,901 7k
12 ' Lol 1.7 25 1.0 137 0.5 78 0.% g} 0.2 3G 0.2 9 0.1 973 k.0
i% {Bay Ciky) . '
(Saginaw) 568 2.0 326 1.3 163 0.7 87 0.3 41 0.1 3% 0.1 5 : 1,00% h.7
Total 1,850 T2 1,0%6 .1 630 2.5 288 1.1 162 0.6 116 0.5 15 0.1 4,097 16.1
Southern Zones
128 {Lansing) ‘ '
{Jacksen) 1,095 k.3 512 2.0 159 1.8 168 0.7 51| - 0.2 53 0.2 2,338 9.2
14 (Flint) e '
{Pontiac) 1,007 3.9 575 2.% 510 2.0 245 1.0 101 0.4 103 | 0.k 2 2,543 10.0
15 (Detroi®) - 2,077 8.1 1,206 k.7 1,769 6.9 79 1.8 2kl 1.0 247 1.0 1k 0.1 6,036 23.6
16 (Kalamazoo) ' ' ‘
{Battle Creek) 570 2.3 267 1.0 179 0.7 105 0.4 35 0.1 19 0.1 1,175 4.6
Total L, 'thg 18.6 2,560 10.0 2,917 11.h 997 3.9 4%] 1.7 Lpp 1.7 16 0.1 12,092 Bk
Other Bhates
West and Soush
17, 18, 23, 24 3hé 1.4 210 0.8 74 0.5 127 0.5 70 0.% 59 0.2 67 0.2 953 3.7
Eogt and South
19, 20, 21, 22 1,456 5.7 ho8 1.9 236 0.9 63k 2.5 168 0.7 1%9 0.5 2% 0.1 3,154 12,3
Total 1,802 7.1 708 2.7 310 1.2 761 5.0 278 1.0 198 0.7 90 0.3 L, 107 16.0
Grand Total 10,930 5,511 4, b3y 2,456 1,15k Bhg 186 25,52%
Per Cent ho.8 21.5 174 9.6 .6 3.3 0.8 100.0
Coverdale & Colpltts
Consulting Engineers
120 Wall St., New York
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January o, 1951

Mr. Prentiss M. Brown

Chairman of Mackinac Bridge Aubhority
2000 Second Avenue

Detroit 6, Michigan

Dear Sir:

In accordance with your instructions we have made a study of the
provable gross and net revermues of the proposed bridge across the Straits of
Mackinac between Mackinaw City on the south and St. Ignace on the north. This
estimate is made on the agssumpbion that the State-owned and operated ferry in
this location will cease %o operafe on the completion of the propesed bridge;
For the purposes of our estimate, we have assuméd the bridge will open for
operation on January 1, 1956.

The results of our Study are shown in the following tabulations,
the first of which shows the estimated traffic, gross and net revenues by
years, and the rate at which a 3~1/2 per cent:bond issue In the amount of
$87,000,000 could be paid off assuming that all of the net earnings were
available for debt service. The second tabulation gives similar information

assuming that the operating expenses are not charged against bridge revenues,

but are paid from other funds.
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PROPOSED MACKINAC BRIDGE

TENRTATIVE ESTIMATE OF TRAFFIC AND GROSS AND NET REVENUES
AND TABULATION SHOWING RATE AT WHICH A 3-1/2 PER CENT
BOND ISSUE IN THE AMOUNT OF $87,000,000 COULD BE RETIRED
ASSUMING ALL NET REVENUES WERE AVAILABLE FOR DEBT SER=-
VICE AND THE BONDS WERE RETIRED AT PAR

Available Available Bonds
Operating | for Debt Interest for Qutstanding
Year | Vehicles Revenue | Expenses Service at 3-1/2% |Amortization| $87,000,000
1956 | 1,770,000 | $3, 700,000 | $400,000 | $3,300,000 | $3,045,000 | $ 255,000 | $86, 745, 000
1957 | 1,858,000 | 3,884,000| 400,000 | 3,484,000 | 3,036,000 LLE,000 | 86,297,000
1958 | 1,946,000 | 4,068,000| 400,000 | 3,668,000| 3,020,000 648,000 | 85,649,000
19591 2,034,000 § 4,252,000| 400,000 | 3,852,000 2,998,000 854,000 | 84,795,000
1960 | 2,122,000 | 4,436,000| 400,000 | 4,036,000 | 2,968,000| 1,068,000 83,727,000
| 19617 2,216,000 | 4,620,000 425,000 4,195,000 2,930,000| 1,265,000 | 82,462,000
1962 | 2,298,000 | 4,804,000| 425,000 | 4,379,000 | 2,886,000| 1,493,000 | €0,969,000
1963 | 2,386,000 4,988,000 425,000 | 4,563,000 2,834,000 1,729,000 79, 240,000
1964 | 2,474,000 | 5,172,000 | 425,000 | 4,747,000 2,773,000] 1,974,000 | 77,266,000
19651 2,562,000 | 5,356,000 425,000 | 4,931,000 | 2,704,000 2,227,000 | 75,039,000
1966 | 2,650,000 | 5,540,000 425,000 | 5,115,000 | 2,626,000] 2,589,000 | 72,550,000
1967 | 2,738,000 | 5,724,000| 425,000 | 5,299,000 | 2,539,000| 2,760,000 | 69,790,000
1968 | 2,826,000 | 5,908,000 | 425,000 | 5,483,000 | 2,443,000| 3,040,000 | 66,750,000
1969 | 2,914,000 | 6,092,000| 425,000 | 5,667,000 | 2,336,000| 3,331,000 | 63,419,000
1970 | 3,002,000 | 6,276,000 425,000 | 5,851,000 | 2,220,000| 3,631,000 | 59,788,000
1971 3,090,000 | 6,460,000 150,000 | 6,010,000 | 2,093,000 3,917,000 | 55,871,000
19721 3,178,000 | 6,644,000| 450,000 | 6,194,000 | 1,955,000| 4,239,000 | 51,632,000
1973 | 3,266,000 | 6,828,000 | 450,000 | 6,378,000 | 1,807,000| 4,571,000 | 47,061,000
1974 | 3,354,000 | 7,012,000| 450,000 | 6,562,000 | 1,647,000| 4,915,000 | 42,146,000
1975 | 3,442,000 | 7,196,000 450,000 | 6,746,000 | 1,475,000| 5,271,000 | 36,875,000
19761 3,530,000 | 7.380,000] 450,000 | 6,930,000 1,291,000[ 5,639,000 | 31,236,000
1977 1 3,618,000 | 7,564,000 450,000 | 7,114,000 | 1,093,000| 6,021,000 | 25,215,000
1978 | 3,706,000 | 7,748,000 | 450,000 | 7,298,000 883,000 | 6,415,000 | 18,800,000
1979 | 3,794,000 | 7,932,000 450,000 { 7,482,000 658,000 | 6,824,000 | 11,976,000
1980 { 3,882,000 | 8,116,000| 450,000 7,666,000 419,000 7, 247,000 L, 729,000
119811 3,970,000 | 8,300,000| 450,000 7,850,000 166,000 7,684,000
1982 | 4,058,000 | 8,484,000 450,000 8,034,000
1983 | 4,146,000 | 8,668,000 L50,000 | &,218,000
1984 | 4,234,000 | &,852,000| 450,000 8,402,000
1985 | 4,322,000 | 9,036,000| 450,000 8,586,000
1986 | 4,410,000 | 9,220,000] 450,000 | 8,770,000
Bonds issued, say, 1952 (beginning)
Date of last maturity, 1981 (end)
Time to amortize = 30 years
Total bonds issued $ 87,000,000
Total interest paid 54, 845,000
Total debt service 141,845,000 100.0%
Total revenues collected 200,260,000 41.2%
Coverage over 35-year period 141.2%




COVERDALE & GOLPITTS

PROPOSED MACKINAC BRIDGE

TENTATIVE ESTIMATE OF TRAFFIC AND REVENUES AND TABULATION SHOWING

RATE AT WHICH A 3-1/2 PER CENT BOND ISSUE IN THE AMOUNT OF

$87,000,000 COULD BE RETIRED ASSUMING ALL GROSS REVENUES WERE

AVATILABLE FOR DEBT SERVICE AND THE BCNDS WERE RETIRED AT PAR

Available

Bonds

Interest Tor Outstanding
Year Vehicles Revenue at 3*1/2% Amortilzation $817,000,000
1956 1,770,000 $3, 700,000 $3,045,000 $ 655,000 $86,345,000
1957 1,858,000 3,884,000 3,022,000 862, 000 85,483,000
1958 1,946,000 4,068,000 25 992,000 1,076,000 84,407,000
1959 2,034,000 b, 252,000 2,954,000 1,298,000 £3,109,000
1960 2,122,000 I, 4,36,000 2,909,000 1,527,000 81, 582,000
1961 2,210,000 4,620,000 2,855,000 1,755,000 79,817,000
1962 2,298,000 iy, 804, 000 2,794,000 2,010,000 77,807,000
1963 2,386,000 k4,988,000 2,723,000 2,265,000 755 542,000
1964 2, 474,000 5,172,000 2, 6l 000 2, 528,000 73,014,000
1965 2, 562,000 - 5,356,000 2,555,000 2, 801,000 70, 213, 000
1966 2,650,000 5, 540,000 2,157,000 3,083,000 67,130,000
1967 2,738,000 5,724,000 2,350,000 35,374,000 63,756,000
1968 2,826,000 5,908,000 2,231,000 3,677,000 60,079,000
1969 25914, 000 6,092,000 2,103,000 3,989,000 56,090, 000
1970 3,002,000 6,276,000 1,963,000 4,313,000 51,777,000
1971 3,090,000 8,460,000 1,812,000 I, 648,000 47,129,000
1972 3,178,000 6, 6144, 000 1,650,000 Ly 994,000 42,135,000
1973 3,266,000 6,828,000 1,475,000 5,353,000 36,782,000
1974, 3,354,000 7,012,000 1,287,000 5,725,000 31,057,000
1975 3, b42,000 7,196,000 1,087,000 6,109,000 24, 948,000
1976 | 3,530,000. 75380,000 873,000 6, 507,000 18,441,000
1977 | T37618,000 7, 564,000 645,000 6,919,000 11,522,000
1978 3,706,000 7,748,000 03,000 75 345,000 by 1777, 000
1979 3,794,000 7,932,000 146,000 7,766,000
1980 3,882,000 8,116,000
1981 3,970,000 £, 300,000
1982 L, 058,000 8, 484,000
1983 by 106,000 8,668,000
1984, Ly 234,000 &, 852,000
1985 Iy 322,000 9,036,000
1986 i, 410,000 9, 220,000

Bonds issued, say, 1952 {(beginning)

Date of last maturity, 1979 (end)
Time to amortize - 28 years
Total bonds issued

Total interest paid

Total debt service

Total revenues collected

$ 87,000,000
48,975,000

135,975,000
200, 260, 000

Covers over 35=year period

100.0%
4735
147.3%
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A bond issue in the amount of $87,000,000 has been assumed on the ad-
vice of the Consulting Engineers, who haﬁe given us this Digure as a tentative
estimate of the over~all cost of the project.

It is to be noted that a bond issue of the above amount can be re-~
tired from the net earnings of the bridge in 30 years and that if the bonds
cover a term of 35 years the total debt service would be covered during this
period l.41 times.

The . second tabu;ation indicatés that if the bridge is relieved from |
the burden of operating expenses, the bond issue can be retired in 28 years with
a coverage of 1.47 times.

Qur estimate of bridge traffic for 1956 is arrived at as follows:

Vehicles

Tstimated ferry traffic - 1950
{Not counting trailers as separabe vehicles) 538,600
4 Years growth @ 6% (41.85%) 225,400
Tetal ferry traffic = 1956 76&,000
Diverted from west side of Lake Michigan = 3% 22,900
Total ferry and diverted traflic 766,900
Induced traffic @ 125% 983, 600
Total bridge traffic - 1956 1,770,500

Say 1,770,000

Our estimate of bridge revenue has been derived by dividing the total
- revenue received in 1950 by the number of vehilcles carried in that year as
shown above and applying this average toll to the estimated number of vehicles
carried in 1956. On this basis the average toll is approximately #2.09 per
vehicle,

We believe that our estimate of traffic is liberal, but considering
the territory, the character of the present traffic and service rendered by the
ferry, we believe it is raasgnable to expect the traffiec veolumes and revenues

shown.
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As it may not be pessible to finance.the project from the net revenues
of the bridge alone, we have assumed in our second tabulation that the State
would pay the operating expenses which we have estimated at $400,000 for the
first five years, $425,000 for the next ten years, and $450,000 thereafter. As
the deficit from ferry operations alone, excluding any capital improvements
necessary, was approximately $474,000 in 1948, §360,000 in 1949, and will be
greater than the latter amount in 1950, the payment of the operating expenses
by the State should not be considered a contribution as such payments would be
less than the present deficits resulting from ferry operation.

In cases where it has been difficult to finance projects solely from
revenues available from the project itself, States have contributed to the pro-
jeci in certain cases by éssuming part of the construction costs; for instance,
of the bridge approaches. The guaranty of the debt service by the State would,
of course, result in a substanbtially lower interest rate, making the total over-
all cost less and insuring the success of the project.

We wish to express our appreciation for the courtesiss extended to us
by the Michigen State Highway Department and their co=operation in furnishing us
with past and present ferry traffic, revenue, operating expense and other data.

Respectfully submitted,

Comendale &

Consulting Englneers





