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EXECUTIVE SUMMARY

This analysis of the Drunnond Island- Ferry system was undertaken
by . the Marine Systems Division, University of ‘Michigan Transportatlon.

'_:Research Institute, for the Michigan Department of - Transportatlon, to

determine the vessel configuration that will satisfy the ‘passenger/auto
~.demand for ferry -service between Detour Vlllage -and - Drummond Island,
- ‘Michigan.: = The. report provides .a snapshot .of  the present ferry system.'
and three alternatlves for enhanc1ng that operatlon..-
: The two vessels that . prov1de the present Drummond Island Ferry

 Service are the "Drummond Islander I". and "Drummond - Islander II.,-_Both

' p_ferrles have 'a capacity of -twelve vehicles each. - The ~two major

" “deficiencies ‘of ‘the present service are that: (1) “the . peak summer

. traffic is 'not -adequately handled and (2). ‘during the winter “only ‘one
: vessel, the_"Drummond Islander Iy, is capable of ice. nav1gat10n. L

" Three alternatlve operatlng scenar1os are presented in: thls report'r-.-'-

.and compared with the present . ferry service both in ‘operating .cost and
relative ‘merit of service. 'The present "system operating ‘costs are
estimated to be $430,000 per year. -The three alternat1ves~-referred to_
as Alternatlve A, B, and C-—are summarlzed below. s : :

Alternatlve A ‘envisions selling the "Drummond Islander II" and
purchasing a ‘1.5 million dollar double-—ended ice class ferry capable of
- carrying 20-25 automobiles at 12 mph. The "Drummond Islander I" will be
retained to provide relief during the peak summer season. - The increase
in yearly operating costs for this alternative was estimated to 'be
$172,000 per year (purchase price and sale of "Drummond Islander TI".
included). . This alternative would be the best long—term solution for
.-1mprov1ng the ferry operatlon in both w1nter and summer._-~.- :

Alternatlve B envisions the lengthenlng of the "Drummond Islander

I1" by 32 feet. The "Drummond Islander I" would continue to be the
vessel used for ice. operations, and both ferries. would .operate during
_the ‘peak summer hours. The increase in ‘yearly operatlng ‘costs .for this.:
"alternative was estlmated to ‘be $32,000 . per. ‘year: (vessel modlflcatlon _
. cOS8ts 1nc1uded) “ This - alternatlve ‘would adequately solve the ferry_'
'system capac1ty def1c1ency but would not enhance w1nter serVLce.f-ﬂ-r.

: “Alternative C envisions, selling the "Drummond Islander "o
-and pureh391ng a:3.5 million dollar double—ended ice. class ferry ‘capable

of carrying 30-40 vehicles at. 12 ~mph.  'The "Drummond Islander I" ‘would . .

be retained only ~as-a.backup vessel in case ‘of -a breakdownJ._z The -

“increase :in yearly operating costs for this: alternatzve was ‘estimated ‘to

be $538,000 per year (purchase price and sale .of ‘"Drummond ‘Islander 11"
included). ~This alternative -would more _than double  the present
operating costs and therefore +1is not <considered to. 'be a wvigble
.alter_nativea_ . . ) R . R AR B :
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ANALYSIS OF DRUMMOND ISLAND FERRY SYSTEM
FINAL REPORT - ‘AUGUST 22, 1986
" UNIVERSITY OF -MICHIGAN
" TRANSPORTATION RESEARCH lNSTITUTE

1.0 INTRODUCTION
1.1 f'Objectives

‘The pfimarj objective of this study is to determine the Vesself.

.-conflguratlon that will satisfy the passenger/auto demand for . ferry j;-;

'.:servlce between Detour Vlllage and - Drummond Island Mlchxgan._ Theiel~e

results of the analysis are intended to provide a ba51s for dec1s1onsf:
concerning the future role of the "Drummond Islander II." To meet_this.
objective the following factors were considered:

l. feasibility and cost analysis to modify the "Drummond
Islander II";

Ze availability and purchase price of an existing .

design/vessel;
3. cost to comstruct a new vessel; and
4 benefit/cost analysis and comparison of alternatives.

l.2 The Final Report

This final report provides alternatlves for 1mprov1ng the ferry_3

service of the Drummond Island Ferry System. In partlcular, the data on,;}_f“;l'”

'whlch to base dec1sions concernlng the . fate of the "Drummond Islandef.f,ﬁl-;

II" are detailed. In section 2.0 an overview-of'the p;egenﬁ ferryl:
operation at Drummond Island is covered. Section 3.0 and 4.0 provide
-the possible alternatives for modifying the "Drummond Islander II"~ehd

the possible replacement ferries respectively. Finally, in sectioh-S.O,

]l
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-a comparison of the alternatives is made. Due to a number .of factors
_that are not quantifiable. in terms of dollars and cents, a single

-recommendation for improving the system can not be made in those terms.,

Rather, this report is intended to provide the Michigan Department of

Transportation with a menu of choices for decision-making in light- of

. the quality of ferry eervice that might be provided_by each alternative.

2.0 "Ferry-System Overview

j2.l_ ackground

The two vessels that prov1de the Drummond Island Ferry Service-—"'

the "Drummond . Islander I" and "Drummond. Islander_'llﬂm—are owned “end_
eperated by the Eastern Upper Peninsula Transportation Agthority.
(EUPTA). Both ferries have.a capacity.of twelve vehicles each and.are
capable of roll on / roll off ty the ramps at both bow and sterm. lﬁis

however, 1s the extent of their similarities. (Appendix_A gives . the.

_partlcular characterlstlcs of each vessel )

The service prov1ded by these two ferrles (as p01nted out in ‘a

1984 study of the St Marys Rlver Ferry System iy has fallen short of-

the demands requlred to support resident and recreatlon traffic between x"e:'

'Detour and Drummond Island. : The maJor problem as 1dent1f1ed dn- thef

report (and as verlfled in. recent dlsc3551ons w1th EUPTA personnel) 1s;l

the 1nab111ty of the present system to handle the 1ncrease lﬂ trafflc P R

during the peak tourist season.

The M/V "Drummond Islander II" was identified esethe ferry that is
the most inefficient. ' Among the defieiencies_identlfied in_the”repbrt-'

f1] are: the vessel's poor performance ian ice, inadequate -vehicle :

-2
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capacity, and an inability to efficiently load all types of vehicles.
Thls analy51s of the Drummond Island Ferry System is therefore dlrected o

'prlmarlly at the role of the "Drummond Islander II."

2.2 fThe Service.ﬂ
The Drummond Island Ferry Servzce is operated throughout the year.

p'betweeu Detour Vlllage and Drummond Island (See Flgure 1 O)—-a distance"

'oof approxmmately 0.9 m1les across -the -St.. Marys River 1n the Upper R

. Penlnsula of Mlchlgan. The number of scheduled trlps var1es from twenty SR

“two trlps per. day between April 1 - January 1 to thlrteen trlps per day

between Janua;yzz_and Mareh-Blst.- “(Figure 2.0 shows both_the;summeriandxsl_

winter schedule.)
In addition to the scheduled runs, the ferries make.unscheduled.-

crossings to pick up overflow traffic in peak periods. Thls is standard_i

~operating procedure during the months of June,-July, and August when .

_weekend traffic ‘is. 3—4 tlmes that of the basic rldershlp.- It is. durlng

these peak months between the hours of 10:00 am and 6 00 pm that tw0_u-

ferries are required.to_be_fn operation to keep up with traffie._ f:

2.3_-Operating Profile

';Ih Bureau of"Transportatlon Plannlng prov1ded ano updated

joperatlng profile for the Drummond Island Ferry SerV1ce to supplement 5tﬂ'.

the 1984 St. Mary s River Ferry Study. ThlS updated proflle 1s 1ncluded
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‘as Appendix B of this report.  The following are highlights from

Appendix B and;rho 1984 -study:

'*Ridership levels for the St. Marys Ferry system as a whole

{Neebish, Sugar and Drummond Island) can be expected to remain .

relatively . constant,. recognizing ‘that modest -increases . may

occur.  Any such increases however, will not be Sufflcient to.

warrant changes in service level.

.'*Progect1ons made for the Drummond Island Ferry System'for.the
year 2000 are ‘that the design hour high-direction-vehicle-

volume will be between 44 and 60 unlts, an increase of 60/ -over .

the 1985 volume.

-*The ferry serves .a - communlty of 750 -1000 lsland re31dents.“o S
Summer .tourist. volumes . are apprOX1mately 4 tlmes the winter

base volume. .

. %A summer ‘survey..taken in July, 1983 showed that one thlrd of._

the ferry users planned te stay one day or less.

*The basic ridership (permanent island residents, non—islaod

residents working on the island, and those performing services:

on the island) make up approximately 1/3 of the volume. ~The
other 2/3 of the traffic is riders maklng vacation and soc1al
recreation trips.

*The FY 84-85 ridership consisted of 220,705 'passengers and
.-93,182 vehicles taken across in 20,196 trlps. Thig averages ‘out

to 4.6 vehicles per trip. and makes ‘the Drummond . Island : Ferry't
“service the most productive of the three services operated on -

the St. Marys.

~*The design day is the average Friday io July and Auguat{:The

design period is 2:00.pm to 5:00 pm during which time 25% °f'f” -
~the design ‘davy total: of 450 vehicles oceurs., Queue llnes of up:

'to three hours are experienced durlng thls time perlod.:;__.--

'-:*July and August comprlse 30 percent of the annual use.:]';;“'

"f*The de51gn hour hlgh dlrectlon vehlcle volume for 1985 was“ K

estimated to be 28.
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. The_above_operatioﬁal_profile information was supplemented with .
. some vessel requirements identified by EUPTA. These rgguiréments,are as
follows:f;"fs".
_1,TPropellers:at bow and stern..-Ihis_eliminates_the‘néed for
©. . :the . two vessel turnabouts now required. The . rudder should
- be. self centerlng and have ice protectmon._. o L
5 2.;Spec1al hull de51gn with a draft of at least 10 feet. This
fwould_keep the propellers below the ice. Good ‘ice breaking

.design 'is dimperative. 4 deeper hull wqgld_alsq be ‘more
stable in bad weather.." : ' S EE

3. Ice breaklng capabllity. "This requires the ablllty to break- ;f't:
up solld 1ce 18 lnches thlck and brash ice ‘two to. three feet;g';_:-

_'thzck._

'4».Load/unload at. bow and stern. Present vessels have thls _f.
.feature, necessary for efficient vessel use.” : : .

5. Gross tonnage less than 100 tons. This avoids the need to
add ‘an additional crew member which would be required oun a.
larger vessel to conform with Coast Guard regulatlons. -

6. Faster than present vessels. The present wessels:have a .

maximum speed of 12 mph and average about 8 mph in making
the crossing; a 16 mph average would significantly.reduce
© - travel time. RN R :

2.4 Need for Increased Capacity

‘Figure 3.0 is an updated queue simulation from.Appendix'B.f;This,f

.operatlonal proflle -data for the design . day 1nd1cates that-'withVén-,ff*

average carrylng capacity of 11 vehlcles each (assumlng one traller perf1~"73

ﬁtrlp), 2 vessels should be able to handle the 1985—86 trafflc volume.ﬂ-'f“f’“

' Durlng that tlme-perlod ;n-July-and August hnwever, the Detour 31det-'

typically reported vehicles waiting from 30 mlﬁutes;tq 3'hours.::Ihe:.'zf

discrepancy between the actual and the simulated queue of the“ferry is
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Hotes: {/ Each of the vessels is capable of carrying 12 vehlcles or un1ts Based oh, f1gures o
: prnvzﬁed by EUPTA for -vehicles carr1ed by type, apprnx1nately one .vehicle -per. Ttrossing -
‘15 larger ‘than a single. vehicle or is hauling a trailer. . This results in’only 11 AEtuai -
vehicles being carried, even though all 12 available unit spaces are. be1ng wtilized,
Therefare, 2 capacity of {1 vehicles per vessel has been used fur th1s analysls
"2/ It is assumed that one round trip takes 40 minutes, -
3/ The two vessel fleet comsists of one vessel cperating 24 haurs da;iy and the se:und
operating from 10:00 a.a. to 6100 p.a.

‘Source: MDOT, Bureau of Transportation Planning, Passenger Transpnrtatlnn Plannxng Sect1nn,.
Surface Systees Unit,

Figure 3.0 - Simulated Queue Analysis
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believed to be due to the 'unpredictable__eoneentratioe and mix -of .
“vehicles during the peak season.f T

An addltional varlable 1s.that the aetual time it takes for the
"Drummond Islander I".to-make a trip differs from that of the “Drummond
E:Islsmder IL." Th "Drummond Islander I" usually takes less time fot.
oioeding..ehd._unloadlng. : The simulated queue analy51s deals w1th an -
,average tlme of 20 mlnutes/trip for each ferry.; The true'operatlng
.t-scenatlo, in fact, is that often durlng these peak perlods one ferry has

.'beeo“-ovettaken, necessitatlng one vessel to walt for the other to

'-load/unload._ Wlth these varlables in mlnd, 1t is not sprprlslng that::"'

the qoeue simulation does not refleot-the-wprst-case.

.fhe need for increased capacity is further supported by tte future‘
~growth in ridership that is predicted by the year 2000 (see Appendix B).
figure 4.0 depicts the design day queue simulation with a 60% increase
in ridership. |

: The amount of delay now eXperlenced durlng the months of June,f
':July, and August {with the operatlon of two ferries durlng peak hours)
and the projectlion that an increase in ferry traffic can be expected in

the next fifteen years, demonstrate the need to dncrease the carrylna _'

~capac1ty of the overall system. Wlth thls need establlshed crlterma-":

. for (l) -the -modification eof the “Drummond Islander II" and (2) the

-.purchase of a new/exlstlng vessel were developed. *”f:"'
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3.0 Alternatives: "Drummond Islander I1"

3.1 Modification'Criteria |
As a result of a review of the operatlng proflle and 1nterv1ews
with . EUPTA personnel dlscu351ng the shortcomlngs of- ‘the "Drummond

-Islander II" the following crlterla for: modlfieation are offered"
::Modlfyithef“DrummondflslanQer 11" to: ..
"l.)fellow for better ice operations,'and Co

2 ) increase the overall carrying capec1ty of the ferry system.'
‘to meet the present needs of the route.o.:- : :

3.2 _.Modificatioﬁs to Improve Ice Operations

A study of the vessel showed that no economical- modlflcations
.could be made to the "Drummond Islander II" ‘that would greatly_lmprove
its ice.operatioos. The "Drummoné Islander II"'does.not lend itself to
ice operations due to its barge-like shape which tends.to builo_op_iee_
.io froht.ane uoder the ﬁeseel. ”1n addition'tO'lte ieabllltyztormoee :
through the ice, the crews report that the amount of strees taken by-toe
L propellers in 1ce is excessive due ro the relatlvely shallow draft, flat
bottom,_ and ‘the- outboerd. locatlon of the ‘twin screws._ 'One coﬁmenti
.summed it up: "she is shaped 1like a pumpkln seed.and everythlng comes:

"up 1nto the propellers._;: _"'

Operators of ‘the ferry, EUPTA personnel naval archltects, and the;l"' -

shlpyards interviewed agreed that for vessels of thlS 51ze (under 100
gross tons}, a single screw vessel or a double-ender (propeller at_bowl&_

stern) is the best choice for ice operations. A vee-shaped hull that

=11~
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'gpreads the ice, the center line location 'gf.;the_:pyqpéliér.xﬁigﬁ.
increased_immersion, gnd the increased thrust-availabié frbm:é:larggr
' siﬁgle .écréw .édd .up to the best choice for iéé 6§ér£tidﬁé.:"'fhé :
performance of the "Drummond Islander I," a single sc;ew_vééséi) ét;gﬁ:s_:

to this fact.

3.2.1 General Recommendations - Ice Operatiomn .
Both &essels can be better protected from_ruddef daﬁagé.in ice;

, An ice chock could be installed to protect the rﬁdder when'Bécking dQWn;ﬂ '

2Th15 small appendage would cause 1little drag and can be economlcally: f V

 des1gned and installed. (Figure 5.0 1llustrates the type of 1ce chock ; H
that could be fitﬁed.) | | | .
An additional protection that might be considered_to alleviaté bow_
damage in ice is ferrous cement reinforcement. Determination bf.ﬁhe_
effective use of cement is dependent on past experience of_the_yé$$e15.
and the amount of damage that is encountered_in-the_bqwiagea due_tq
'funning in ice. . R = .
 Finally, investigation should be made into the_ﬁéé ﬁf:ézﬁﬁbble? o
-system at each of the ferry slips. It was reported that . most of the
"hull, rudder,_and propeller damage 1n dce . 1s ‘a. result of Jammlng thekf

ferry into an ice—packed slip. Although a bubbler System would notJ“

Address every ice cbndition (i.e., large shlftlng ice flows) it would_ff* ;;~;.,~.

seem that it could help to reduce ice bulld-up in the ferry SllpS- A

decision on this recommendation would requlre more_indep;h study_ofgthe_:“_”

local ice conditions and is beyond the scope of this project._f
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3.2.2 Conclusions - Lce Operation.

" The volume of vehlcle trafflc is low enough durlng the 1ce season
 that operating only one ferry is Justlfled ﬁhe_"Drummond Islander I“_

performs in ice quite'well. If a decision is made to keep the_"Drummond

'Islander II" rather than replace it withfe new vessel the problem of-s'-

not hav1ng a capable 1ce~g01ng backup vessel in .case of a breakdown
. Stlll ex1sts.:"" | | | | |

 ; Thé "Drumﬁeﬁd Islsnder " is .soe..a..viable.zeiternative. ie ice_
':qperatiqns. It.can operase in 1ce.as it &;d thlS last sprlng, ﬁowevef :.

: iswis_E$£fEmelY lneff1c1ent. It should be noted that 1ncreas1ng.the:s 
_ sessei‘s-length as proposed in the next secﬁlon, w1ll probably resultf
in further decrea51ng its eff1c1sncy in ice due to the 1ncrease in huli 

surface area.
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3.3 - Modification to Increase the Carfylng Caoacity .{I

;3.3.1.-Modifioetlonchlteria

B The. follow1ng criteria 'were .used 1n. determlolng the proposed
lengthenlng of the "Drummond Islander II" by 32 feet.-.o

~a._Inorease-carry1ng oapaoloy from.lz to 191?:¢3f5’~ih15 is:

"-nzﬁesé& on-the deelgnlhoo;:oigh dlfeooioo-fofecestowﬁico::

Iehows.;hat?.for the.low.oese,_the volume for.the yeerI.

00 il tneresse by 60 over thar of 1995, (ses

.-__Appenolx B} i e e

b. Maintain the preeeot mannlog requlremente of ooe Captalo..

and one deckhand. - | |

c. Provide for easier 1loading and unloading of large

vehicles: motor homes, trucks, trailers, etc.

34342 Meeting the Criteria

‘0f ~the three criteria listed above, the mannlng requirements__.3

turned out to be the controlling factor. The "Drummond Islander II" was
built under the regulations outlined in subchapter T of the the Code.of_

Federal Regulations (CFR) Vessels bUllt under thls Subchapter of the”-f

CFR are Often referred to as "T" boats.: The rules orlglnally spec1f1ed'”z'

that, for. vessels .to operate under the more lenlent regulatlons of;

-.subchapter T they had ‘to be less than 100 gross tons end not more than"

65 feet in length. Hence, there exist a large number of 65 foote'7 S

passenger boats. The regulations were later amended to remove _the
restriction of 65 feet. Today the requirement is that the vessel must
be under 100 gross tons and carry less than 150 passengers._(lt.ehould

-15~




ANALYSIS OF DRUﬁMONb IELAND ?EﬁRY-SféTEM.'
FINAL REPORT - AUGUST 22, 1386
be noted here that gross tonnage is not a meosorement of weight, but
Tather a vo}umetric measure that is dependent on the loyout ~of the
: '-Véssele.) -
The reasomn for dotailing the information concerning the CFR is to
.highlight the fact that the manning requirements for vessels under

-Subchapter -T is  a judgemental call by the Officer 'inm Charge, Marine

' - 1nopection,_of the U.S. Coast Guard. [2] The possibility of modifying

~the "Drummond. Islander II" was therefore discussed with the Commander of

" the ;ﬁérine- Inspection. Office in St. Ignace, Michigan. tIt_ was -his _""

:}recommendation that if the présent crew complement is to.be_maiotoinoo;
:the vessel should be kept under 100 ‘feet In length. |

Two other factors, average auto length and original vessel design,‘
lead to the recommendation that a 32—-foot section be added. First, the
average overall length of 1986 passenger cars is 15'5"{3]. Two car
lengths is the maximum that could be added to remain under the 100 foot
lquth _recommended by the Coast Goard._ _Fina;ly, the -vessel  Wa$ :
Eoriginaily deoigned with watertight bolkheads eoory 16 feét::ﬁin.koooiné
_with this design, a 32-foot section is proposed to .accommodate .ﬁhe_
'additional_fwo vehicle car lengths. .Figu;e ﬁ.O_ohows_;ho deok'éooa_
_increase. _ o : . .

The..adoéﬁion of the 32 foot sectioo 'meets :tho_fopigoria :Afo.
1ncreasing the.carrying oaoaoity_ofmohe-vooge;:byiﬁoﬁ £a'ﬁé1§-mé§§othé ¥
.foture needs of the ferry system. 'Figure .7.0 oﬁoos._:ho .loyooo.opf_.
vehicle wunits of 16 fz2et x 6.0 feet in the deck area with ‘the

recommended lengthening.
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The lengthenlng of the vessel by thlS amount fac111tates loadlng.'
and unloadlng of large vehlcles—-the thlrd modlflcatlon crlterla. Motor,'
Zhomes,ltrucks, and trallers that are unable to fit under the overhang

of the passenger cablns wlll be able to maneuver off to - the s;de cas

shown in Flgure 8. 0.

'i The overhanglng eablns (Flgures 9 0 a‘& b) have been the subjec:
' of.much dlscu551on for the "Drummond Islander I1." The design of ferryilrg'
B _cablns allews for.complete utlllzation of all deck - space-: These cablnsl_;lii:.;: -
'f3wereldeereesed-1n width in 1970. It was recently proposed that one of,_'
' the cablns “be . eompletely removed to allow more open deck space. Publlclf
response to this proposal was not favorable, and the cabln was notl.
:removed. Further cabin modification, in addition to lquthenlng, would'

not enhance the loading and unloading of the vessel enough to justify

the cost.

3,313 Cost Estlmate for Lengthenlng

The total estlmated cost of the proposed 32 ft. lengthen1ng of - the
"Drummond Islander II" is $250,000. This cost rep:esente -§200,000 in

shlpyard COBts and 450, 000 in engineerlng costs.

- The shipyard cost is. based on a ‘steel Welght of " the 75 500 1b.i;f AR
sectlon to be added, at a shlpyard cost of $2 00 per pound._- (See.
'Appendlx < for calculatlons) A'30£_factq:;was addeﬁ fQF-add¥tlonal'”f

modlflcatlons such as new fuel tanks:and thelupgrade’of electrieal_end_

safety gystems that may be necessary with the lengthening. It should be

assumed that upgrade of the systems will be required by the Coast Guard.

=19~
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Figure 9.0a - Overhanging Passenger Cabins, Looking Aft

Figure 9.0b = Four Vehicles Across,
-21-
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Engineering construction costé and costs for interfacing with
' regplato;y ggen;ies_were estimated to be 25% of the shipyard costs.
- At this time, it should be noted that the sister ship to the
"Drummond Islander IL" is the "Voyageur.," This ferry is operated by the
| Washington Island Ferry Line.  In 1985 they put forward an RFP to modify
 '#hEi;_'fer£Y:-(§$_ $h9WH_ in Appendix D). Complepe rgfi;ting of the
'aeckhouée, :léngthening, énd repowe?ing ‘the veséel .ﬁére sﬁggested
L quifications. They prpveq to be too costly and were nqt_pu:sued.
E The.difference_betﬁeen_the modification of the ﬁDrﬁmmqﬁd_isiéﬁger_-'
S AL aﬁd the "Voyageur," is in the state of tﬁg véséel-prior'to i;é
-modification. The "Voyageur"™ had only a 9 foot clearance under the
deckhouse; the "Drummond Islander II"™ has a 14 foot clearance amidships.‘
additionally, the "Voyageur" needed to be repowered; the "Drummond
Islander II" was repowered in 1984 and presently has only 5000 hours on
her engines. Improving the carrying capacity and loading
. characteristics of the "Drummond Islander II" is achievable without -
making engine and cabin modifications. This makes the ﬁroposéd 32 fo§£

lengthening a viable alternative to that of purchasing a new vessel.

-22-
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4.0  Replacement/Additional Vessel Purchase Options

.l Replacement/Additional Vessel Criteria

ﬁeseo.oo_the review of the operational profile of the Drummond
Ielepd_Ferry_Service end the wvessel requirements_outlined_in seotioe
Z.O,tthe following criteria_for purchase of_a neﬁ or oeed-vessel have
“been est;blishéd;.' | B o
| tifz; The ferry.mtst be capable of eff1c1ent ice.operations.
2 The ferry must be compatible with ex1st1ng dock faCIlltleS-;
. 3. The ferry carrylng capac1ty must be.

a. 19 vehicles to operate in congunction with a second 12 -
vehicle ferry to meet the needs projected for the year 2000,

o or

bs 44 vehicles to operate alone as a replacement ferry to
handle all traffic year around.

4.2 Availability of Existing Vessel or Design

The poeeitility of finding'ao existing ressel fdf'gﬁfahasé thet"r
would meet the outlined criteria is remote. Although at least one ferry
has been 1dent1f1ed as a pOSSiblllty, 1t is ‘a twin 'screw vessel.:_As_f
dlscussed earller, it ‘has been determlned that a elngie.screw vessel.ls“rl.

wnecessary in order to achieve acceptable ice operatlons.

‘Vessel designs for the type of ferry required;to_meet the'deeignz”“:" =

criteria exist. A number of naval architecture firms were contacted and

indicated that the building of a double—ender, that could withstand the .

rigors of dice operations, is well _within the state-of-the-art. . A =

~23-
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“double~ended ferry is the most desirable since the-present_c:ossing time:
. of 20 minutes could be reduced to 15 minutes ' by eliminating ﬁeSsel .
a f;ﬁ;habouté.
. Examples_of-existing ferries in operation are not provided in this

“report in order tonavoid any possibility of bias. toward one design firm

o pyér éﬁothé:;  Suffice it to say that, if the_Miqhigan Depa:tment19f ;'

' TranSpprta;ion.*were to formally solicit a design,'5the -architectural ..

Tcommupity'would be 'able to provide existing vessels and dgsigns_dff_the”f_,

'nshelf that hould beieconomidally modified-to @ee£ ﬁhe.désigﬁchitéria5f j j' 

4.3 éqét Es:imate for New Vessel
| 'Tﬁe "going price” for a ferry that is capable of carrying 15—2§_
cars is estimated to be 1-1.5 million dollars. The cost of .a ferry that
“will -carry 35-45 cars is estimated to be between 3.2 .and 4.0 mill@on

dellars. These figures are based on data from .design firms and

~discussions with ferry operators that have recently putghased,'or are_--

" about to purchase, similar vessels.

5.0 Comparison of Alternatives

5.1 Estimate of Operating Costs .

In .order. to .provide .a basis for 'comparing ~alternatives, “an ' -

analysis of thefdaily opefating costs for ‘the ferries was .done. $he_ﬁ"

‘present operation and three other scenarios, alternatives A, ‘B, and C,

 were reviewed. A twenty year time frame was used for projecting these =

T COStSs.
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..Alternative A-eﬁfisions.selling the'ﬁbtummond Islanderill"hfl

oand. pureh331ng a. new. double—ended ice class ferry capable.of carrylng_""
o i20-25 automoblles at 12 mph. The "Drummond Islander i ﬁlll be retelned:.
to prov1de rellef durlng the peak summer season.: Flgure 10 0 shows the

carrylng capacity of thlS alternatlve plotted agalnst the -prOJected

]1ncrease in rldershlp levels for the year 2000 per the de31gn day

':descrlbed in sectlon 2 0.

.Alternatlve B env131ods the lengthenlng of the "Drummond Islaﬁdef;:df
.ﬁlII“ by 32'; as detalled in. sectlon 3 0. The "Drummond Islaﬁder " WOuldlﬂe{ijEZL,u
:_contlnue to be the vessel used for 1ce operatlons and both ferrles would_'
.'operate-durlng the peak summer hours. Flgure 11.0 shows the carrylng.

capacity of this altermative plotted against the projected increase in

ridership.

 Alternative C envisions selling the "Drummond Islander .II" and

purch381ng 2 new. double—ended ice class ferry capable of earrylng 30-40

-vehlcles. The "Drummond Islander " would be retalned only as.a backup
vessel in case of a breakdown. An increase 1n crew slze from two to_d:
three bersons was assumed for operatlng the ferrye: Flgure 12 0 shows;,
_the carrylng capacity of thls alternatlve plotted agalnst the progected.

“increase in ridership.

=25-
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Figure 13 summarizes the results of each operating scenario. The
calculations for each ‘ferry are  containedifin_-Appgndix.;E._ "The;
differences in yearly operating costs for each of the élternative$:ié_ V~'

shown in Table 5.1 below.

Yearly Operating 'HDifferéﬁce;Betweén :

Cost = “Present and Alternative
. Present Operation 5 428,636 - N/A
“Alternative A $ 600,019 i §) -:'_1_71__,'383 ;0
Alternative B $ . 460,832 s 32,195
Alternative C $ 1,011,808 - § 583,171

Table 5.1 Differences in yearly operating costs.

5.2 Relative Scoring of Alternatives

There are a number of factors associated with the operation.pf”the.__f'

- Drummond Island ferry System-ﬁhich_arg hqc.qgantiﬁiab;e in;t§fm$1Qf'
dollars and cents, These factors range £rom the_aeé;hecic_appeél of the ..~'- .

ferry and its ability to attract tourism dollars, to the area of safety -

and reliability of the :ferry operatidn.'dﬁriﬁg'-édvérse. weathéf;:-
conditions. These variables are addressed in Table 5.2 below. 'fThe

factors for each alternative are scored using "!" for superior, "+" for

good, "(=)" for fair, and "~" for undesirable.
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Flgure 13

(See Appendlx E for detalled calculatlons)

I A B, 1T €. 1 b [ E | ¢ | & H ] 1 1 4 1 K |.L I H H [1]
| 1 _|Present Operation ~~*Drummond {glander I* Full time untit May, . o - . Totals Check
1.2 ) . then Sdayasweek until end of October. . . - A .
3 . - Total Yearly Expe:Jan Feb . - jMar Apr May . BMun .. Kl Aug: - - Sep . jOct - JMov Dec .
14 {Drummond Islander! : 3215,1061 426 252 | $26,252 1 $26 252 (429,154 $8,1481.-36,148 1. 48,148 38146 $8,1451-46,1451529,154 1 429,154
1 5 i0rummeond istander |- $213531] $1,313| 31,3131 S1.315] 41,303 | 8554276 | 434,276 | §34,276 | $34.270 1 134,276 1134,276) 31 3151 $1.313
16 ITotal Cost $426 636 { $27.565 | 327,505 [ $27,505 | $30,467 | $92,423 | 442 423 | $42, 923 | $42.475 1 $42,423 | 142,123 | 330,467 | $30,467 | $428,636
ey . ]
19 JAlternative A == Replace "Drummond lsender 11I” n’ithmeD—QSmlt"mel
10 L run Brummond islander | as summerrelief, . B .
111 - Tutul ‘a'erle:-gpeMan JFeb M Apr May .- dun : _Ju!. : 1Aug S4p Oct Hoy Dec
112 |new vessel 15m- .- $543,258 S‘HSI? $41, 3171441 3171 346,590 | 346,500 | 446,550 | $46.590 1 §46,590 346590 !46590 $46.590 | $46 550
3 10md |sie i, Aux vessel| . $S6.7611 $1.313] $1,313] $1,313] 31,313 $6,145] 58,148] - ¢8.1481 38,1481 $68.148] $£.148] 51313 $1313
.14 |Total Cost - $000019{342020( 542,029 | $42.020 | $47.902 | $54,757 | $54, 757 | $54, 727 1§54 737 854 7571 $54, 737397902 $47 802 | - $600.015
18 |Alternative B : _--Lenqthen l:wmmmd islonder 1" to 971t R
17 1 Run Brummond la]nndcrlmwmterundasammermllel‘ boat - | .
18 Total Yearly Expedden.  [Feb .. .iMar Apr . fMey - ddun oWl fAug o [Sep o JOet Nov Dag
9 [Drummeond Islander| |- $215,106]$26252 [ 426252 | $26,252 [$29.154] 18,148 358,148 48,148 18,148 $8,148] 38,148 1320.1541%29,154
20 [Drmnd Iste 1H{97"} . . 3245726 $3906] $3906] -$3.9061 43,996]836,0591 436,950 1 536,950 | 136,959 | 436,959 436,950 33906 $3906]
21 [Total Coat .. §460,8321 450,248 { $30,248 | $30,248 [ $33,1%0 | $45,1.06 1 45,106 1 §45,100 1 $45,106 | $45,106 ] 445,100 £ $33,150 [ $33,150]  $460,832
23 Total Yearty Experdan - - [Feb - iMar  tApr May  Bun ol cocJAug  [Sep Oct Now Dec
125 " - - jNew vesse] handles ali traffic {35-45 vehicles), b i
| 26 JAlternative €. . . .. iDrummond Islander | §s idle but meintainedtorbackep, | .. oo .
127 new vessel 35m ..o 996,056 1 368604] 858,604 | $66 604 {447 805 | 387,805 | 187,805 1457 805 | $87 805 [ $£7 805 | $87.805 | $87.8051 $87 805
°[. 28 Drummond Islandsrd - - - §$1S752] $i313] $1.303] -$1,303] 41,313 S35 003034 803131 41,3513 $1.3131 413131 $1.313] 41,313 :
129 : tl 011808 60916 3-69916 $60916[$00,118(-480,11511589,1181489,1181389,118138¢115]%39.118 189 118 $89,118 1 011,808} .
{30|DATA _ . . — B PR T T -
131 ; _Costmay L Cost/Da‘g CosuDgy
132] SRRy i1k TlmeSurrrner S R Winter fidle .
33 |Drummond lalander 89581 4407 | 3863] - . $43
Drmnd Isle 11(65) 41,137 L . - $43
35 lnew vessel 15m .- ] .- §£532 $1.358 .
36 [Ormind Iste 1E(67) . . { . - $1:245]. o] 8131
37 Inew vessal -3.5m . - _!2,-886 S2,255
0 s Summary of Operatlng Costs
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A PR R R 'ALTERNATIVES
L::FACTORS/CONTENDERS Present Operation VAH ' B '_ C

_ :-Vehicle Capacity 1986 - T
Vehicle Capacity 2000 S "ﬁ s o  : f% o
':icg;Navigatiqq _-ﬁ. S : | iy fi- -g.__f(f) .P
” Oé§fé?iﬁg Cpé;s_ _.:  __;f:'L'.- R ﬁ _ .::'(f)-fi.+..':'“
.;Réliéﬁility | 1._. | _ _ o (-) 2_ ! .:(;) g.
Cmdemship Appeal )1t

fair -
undesirable

" = guperior - T O N

nen o good n_n

ne

Table 5.2 Relative Scoring of Alternatives

6.G_anclusions

:-6.1,_Alternativé‘c

:Al§ernative C (purchase of a 35-45 vehicle_fgrfy),_with_a cost
increa#e.;inr yea:ly__ﬁ?e?é;igg ‘that - is -méfe_ thén.}é§ﬁpl§  tbaﬁ..of _fﬁé.'
zbfgseﬁt £érry opéréti;n, i$:ﬁot a'viébie:éltéfnétiVé;fﬂihg_Pﬁm5é£ 6f::
' emﬁ#§:Véhicl§ spaces.tha;_voulq_be moved_throggﬁqégzthe}ﬁin;ég-méﬁths_is 2

. what drives this alternative out of comsideration. = .=

6.2 Alternative B

Alternative B (lengthening "Drummond Islander II") will adequately meet'

the needs of the ferry system during the peak summer traffic flow. The
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‘increase .in 3yearly opérating _costs is fa 'modest. $32 195, Thé 'hajor.
drawback however, 1s the unrellablllty of the ferry service during the

-R__winter months.'

6,3-Al£ernative A

Alternatlve A (purchase of ‘a2 new . double—ended 1ce class 20—25
"vehlcle ferry) best meets the long term needs of the ferry system. nihe R
'_increase in yearly operatlng costs is estlmated to be $l72 000.' Thls ;

':fcost can be offset somewhat by the prOJected 1ncrease in rldershlp.

.it was 'indicated that, if the .cost/benefit analysis favors SR

..constsucticn of a new vessel; consideratiosf”shcqld be made in'ﬂthis.:"
report regarding the disposition of the remaining vessels. As stsced_
'esrlier, it is appropriate for the "Drummond Islander I" to be tetained
Ras a relief summer vessel and a backup winter vessel. This.vessel:;
“should be retaimed in preference to the "Drummond Islander I becasse_'-
1t.1s-the pore capable vessel in ice.. (Appendlx F glves a llstlng of:

_ local Great Lakes ferry' operators, a natlosal organization of_ £e:;y
_6peretors,iand trade magazines that wouid:give_emple equsure_fef:chej

sale.) -

The_.ultimate decision - for choosing 'dne__of _th___alternatlves_:ie

'prov1ded in this report 1s largely dependent on the fundlng support thatrﬁ'*'

the State is willing to provide. Alternatlve A would prov1de a rellable:'
and flexible ferry service that would take the system to the turn of_the_'
century. Although the increased cost per year for the system is.u

‘'significant over that of Alternative B, an aesthetically appealing ferry
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that is efficiently moving traffic may be a drawing factor that will.

" ‘boost the projected increase in traffic, and in turn, revenues.

7.0 Recommendatlons for Further Investlgatlon

7.1 . Dock Fac1llt1es

ilprestigation should be made into the possibility of.establishingrj'.

two ferry docks on each side of the route. Presently there is only one:.:

.dock on each side.

" Two ferry docks on each side would provide greater;flexibility.ef*f-7-

the ferry operation during the summer months when tﬁo ferries.jare 3
operating at the same time. The situation of one ferry standing1eff to.
wait for the other to clear would be eliminated. In addition,_the
sesign of an additional ferry slip could be done in such a way as to

minimize ice build up and thus enhance the winter operation as well.

7.2  Assessment of Needs —— S5t. Marys River Ferry System -

Investigation should be made into the needs of -the entire St. _sﬂ

Marys Rlver ferry system S0 that any new ferry purchase would be capable

of integrating into the system as a whole. A careful assessment of all 'f

shore fac111t1es, vessels, and of the operatlng structure should be made:ﬂ].- o

at the three ferry 51tes (Neebish Sugar, and Drummond Island) so that'
all assets may be programmed toward meet1ng the tetal needs of che

system.
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1.0

2.0

3.0

REFERENCES

St. Mary's River Ferry Study, Report 6. September 1984, Michigan

'Department of Transportatlon.

]'Code ‘of Federal Regulations, Title 4&46. 1985, Office of the

Federal Register, National Archive and Records - Service
Administration, U.S. Government Printing Office.

Parking Dimensions, 1986 Model Year Passenger Cars. 1986, Motor,
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=35




M/V "Drummond Islander II" Principal Characteristics:

{ Length = 65 ft
N *  Beam = 36'2" overfenders
Draft = 4'3" (design water line)

Gross Tonnage = 97 gross. tons
Speed - = 12mph

i Propulsion:
- Proﬁellers: Twin screw, 4 blade stainless steel
fﬁ- Engines: Two 1150 KTM Cummings, 365 hp each

e Repowered 1984 -85, 5000 hrs on engines

Reduction Gears: 4 1/2 to 1

Cargo Capacity
12 vehicles
115 passengers rated (has enclosed seating for 36 passengers)
Roll on/ Roll off vehicles with ramps on vessel

Operating Environment:

Location: Mouth of the St. Marys River between

Detour Village and Drummond Island
Distance: ka 0.8 miles
Crossing Time: 8-10 minutes
Loading /Unloading Time: 10 minutes i
Average Round Trip 40 minutes i
Sea conditions: Area is somewhat protected however E

severe winds in the spring and fall can ?
create 8-10ft seas.

Ice conditions: Local ice can be up to 18.inches thick,
brash ice 2-3 ft thick, and some blue

ice off Lake Huron 2-3 ft thick.
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- _Length

M/V "Drummond Islander I" ' Principal Characteristics:

' Engines'_ -~ .365 hp

B 'Cargo Capacity

12 ‘vehicles

= B4' 9"
- .Beam = 30'
- Draft --= 8' (design water line)
- Gross Tomnage = 99 gross tons =
' Speed ‘=l2mph .
Propu151on..
Propellers. : .Single Screw

Roll on/ Roll off vehlcles with ramps on vessel

'  Operating Environment.

Location'-

: Distance:
-~ Crossing Time:
. Loading /Unloading Time:
Average Round Trip
Sea conditions:

Ice conditions;

.Mouth of .the. St.'Marys:River betweén '

Detour Vlllage and Drummond Island

0.8 miles

8-10 minutes

10 minutes

40 minutes

Area is somewhat protected however
severe winds in the spring and fall can
create 3-10ft seas.

Local ice can be up to 18 inches thick,
brash ice 2-3 £t thick, and some blue
ice off Lake Huron 2-3 ft thick.
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APPENDIX B

*, DRUMMOND ISLAND FERRY SYSTEM O?ERATIONAL PROFILE
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OFFICE MEMORANDUM

DATE:  June 4, 1986

" TO: .. . John Kiser, Technical Assistant )
ol Bureau of Urban and Public Transporgat'c

~ FROM: . Edgerton W. Bailey, Administrator
s R 'fBureau of Transportatlon Plannlng, I7¢erc1ty Div151on

'ESUBJECT;J:Drummond Island Ferry Serv1ce Analysis--”

fThls operatlng profile fcr the subaect serv;ce is bezng submltted
in response to your verbal request of April @17, 1886. " Vehicle
.'estlmates for 'the design hour high direction have been,developed
'_for each. year through 1990 -and for. 1985 and 2000. . - These figures

fand service configuratlon between De Tour and Drummond Island

QTheﬁdeeign hour high direction vehicles carrieddfor-'the_lcw and
high case are presented below. ' -

Year Low Case High Case
‘1885 (actual) 28 - : 28
1986 29 31
1987 31 ] o 33 .
1888 . . 32 s ... .36
-.1888 - 0 o0 33 - sl 38
1880 34 : 42
1985 . 38 - B3

2000 o4 0

.;represents a -desirable volume and. ideally any vessel or combi-

*hlgh case demand (see attachments C and D)

~year-round. ' The +tripmakers  are generally permanent island

.fcr 8 dependable year- round ferry service.

W  -40-

~‘are ‘intended to provide ' the basis for. determinlng vessel. smze__~l BRI DL

The low case is the minimum volume whlch shculd be ccnszdered ln .
- vessel: de51gn (see - attachments A and By, The hlgh case.

nation of vessels should provide the capaclty to -accommodate thef"lgfﬁ:. .

.fPart of the low and high ‘case demand forecasts lS composed ofjf' o
~basic. trlps . These include trips ‘made - 10 access employment R
~tschool . medical~dental 'services, ‘and flnan01a1 services, Wlth R
" the ~‘exception of school ' trips, they  are generally made -

- residents, non-island residents worklng on the . island; and those .
performing services on the island. While this vclume does not -
constitute the basis for vessel sizing, it dces 1ndicate ‘the need




‘Numbar of Veblcles

= Drummond Island Ferry Service Analy51s

- DRUMMOND ISLAND FERRY VEHICLE FORECAST

1876 -~ 2000

180
170 -
160
150
. 140
430 4
"-.12_0_-':'
BEILE B
1100 o

- (Thousands) - .
Wy
o
|

1976 1980 1985 1930 1985 2000

T mr . CActual + Low Case R High Cose o B A _: Besle '_ '

Existing Service and se

‘The Drummond Island ferry service operates year-round. between the.'fﬁd”
village of De Tour at the easternmost tip of thei Upper Penlnsulaal';-ﬁ
" and  Drummond Island (see attachments E and F) Between Aprll 1.

fday,_includmng three trlps between 12:30 a.m. and £:10 ‘a.m. " The T
‘winter schedule (January 2 to ' March 31) conslsts of 13 dally SRR RN
- ;round trips with no serv1ce prov1ded between 11:30 p m. and. 5_10_5;j-

(see Attachment G) e ----'Qf;: ____,_;__g”;_w}"

Three 1tems affect thej scheduling 'of serv1ce

a.m.,.3:10 p.m. and 11:10 p.m. School trips are accommodated

betWeen the months of September and June. The: general demand for -
" service is composed primarily of those making vacation ' and other

social-recreation trips (approximately two—thlrds of all trlps

i'are made for these purposes).

-41-

_ quarrY shlft L
- ¢hanges, - school - trips, and general demand Quarry shlft changes#
are accommodated by scheduling De Tour - departures at 6:40a.m.,
2:40 p.m.  and 10:40 p.m., and Drummond Island departures at 7:10




”c;Drummcnd_Island_Ferry Se:vicé Analysis_f

" There are tﬁo"#essels used for the Drummond Island férryIService:_
:Both are -capable of carrying 12  average size vehicles, as well -
~as pedestrians. The larger of ‘the two ferrles is used primarily’

'during - peak perlods and ‘as a backup vessel because structural o

' .character15tic5 make it difficult to accommodate - high vehicles,

"2 If only ‘one vessel 'is in operation during peak perlods, vehlclen o

'gqueues up tc three hours ©or more occur. (see Attachment H)

'iThe demand for ferry scrvmcezs generally greatest between..'

‘the hours of 10 00 a.m. and 6: 00 p.m. with both ferries operatlng-'

3»['as needed durlng this perlod “Higher traffic volumes are usually .

',,}experlenced on ' ‘the: weekends and  both . ‘vessels may. ‘be used atc'*Tc'
~times on a contlnuous basms to- accommodate the demand ‘Traffic

'fvolumes are highest during = the summer. months of July and Auvgust
~and, beglnnlng ln June, both vessels are .in service from Thursday .

'3g:through Monday. A significant level of use is also experlenced_-':'

in the months precedxng and follow1ng the- months ‘of - July and-7-5¥vffcc:

. August. . May, ‘June, September, 'and  October generate. about

B  cftwo-th1rds of the July- and August volumes thh Aprll and Novemberf:ffj{“"” k
uﬁc:show1ng some indications of 1ncreased use.. . SR

"*Annual passengers  and vehlcles carrled have fluctuated over the |

"~last 10.years, ranging from 161,644 passengers in 1878 to 228, 107-cﬁ.

passengers in 1981; 73,198 vehlcles in 1981 to 83,182 vehlcles in
. 1985.  Between October 1,.1984 and September 30, 1885 (FY 1984- .

. ‘85),ﬂthe5Drummond Island ferry carried 220,705 passengers, 83,182

~ wehicles (see attachments I, J, K, L, M, N, O and P), 'and.made-a_;..
._total of 20, 1896 crossings or 10,098 round trips. ERA

.'Fares for +the Drummeond Island ferry are based_on the fype of”_fc
~.vehicle  and include the driver. ‘Additional jpassengers are .’

" charged a separate fare. (see attachments @, R, .. and B8). Fares =

. were increased on October 16, 1885. This increase is a sqrchargef S

';ﬁwhich will be set aside fo:_capital expenditures.

 ;Dc$i”h'ﬁa Perl d Pour and 1 h ectlo

'3cThé.de51gn day is the average Frlday in’ July and. August 'mhé};:ﬂﬁaf- e

“highest volume months are July and- August {ree - Attachment L)

c:fwhlch comprise . -some 30 . percent of .the annual use. ] Fridays and.

- Saturdays are the. hlghest - ridership  days in July and August.: o

“Fridays experience - higher peak “hour volumes” ‘and. dlrectlcnalcff-.cjﬁgj~:*
~splits than Saturdays, although. some - Saturdays have- ahigher -
cdaily rldershlp “Therefore, Friday: has been selected as the.:

-d351gn day

;Thc_de51gn period is 2:00 ».m. +to 5:00 é.m. on the design.ﬁay.

.~ Approximately 25 percent of the design day use occurs during this

"three hour block of +ime. Alsc, the directiocnal split is greater

'~dur1ng these hours, approximately 80/20 favorlng the De Tcur to

Drummond Island direction.
. . . . o




Drummond Island Ferry Service Analysis

The -design ‘day vehicle volume in 1985 was estimated to be 450
“with the 'design : three hour period belng 105 vehicles or 35
. vehicles per . hour.. The 'design hour high direction vehicle
~volume was estimated to be 28, or 80 percent of the design hour -
. (see Attachments B .and D). L e

: A .. .. -t, _.ns

“The;Lowaase.assumes that the <change 'in - vehicles transported

by the Drummond :Island Ferry Service will be similar to the
_ﬂ'forecasted change in vehicle miles of travel (VMT) for the state
;_]and average dally traffic. (ADT) = for . the Macklnac Brxdge

State Trunkllne % Change Macklnac e Change

VMT (blllions) in b Years Bridge ADT . 1n 5 Years
':*1985_:. ”.68[0 : - 8.T% 7,074 00 14 6% -

. 1880 . 78.3 10.8% 8,200 Lo1b.8%
19850 89,3 12.8% - 8,500 - ~16.,9%
..2000 - -99.3: 11.2% 11,000 15.8% -

This-feselts-in an increase for the next 10 years similar to that

experienced in the past 10 years, about 20,000 vehicles.

‘Population and empleoyment estimates support this 1level of demand
{see Attachments T, U, and V). g

-~ The High Case assumes that the vehicles carried trend for the

last five vwears will continue throughout the next 15 years to

 e'the' year 2000. Several conditions are necessary for this to
. occur including (1) relatively 1low gasollne prices, (2) high
".-employment and (3) a stable economy. LR S s

”'A anl Passenggrs_agd Revenues Estimates

”Estlmates of - annual passengers and revenues avallable to offset T
operatlng costs are presented below. : : : '

‘1885 - 1980 - 71995;- .Q-zoOO'"'

_Actugl Estimate E;timate_”Estimate
IPaSéengérs'(GGOJ_ ._' S BRI SRR R efeﬁ-e; SR S
Low Case . 221 . 247 - - 273 . 301 . .
ngh Case ]-'_'.221_ 298~ . 384 - 402 °

Revenues (OOO) - S
Low Case - - $289 - $319 $352 -$389
. High Case $289 $387 $470 $519

.- These estimates have been determined using vehicles carried as
‘the independent wvariable and assuming future passengers/vehicle
carried and revenue/vehicle carried to approximate those experi-

-4 3=




" Drummond Island Ferry Service Analysis

~énced in 1885 (2.4 and $3.10 respectively).
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- APPENDIX C

' MIDSHIP SECTION WEIGHT ESTIMATE
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©'APPENDIX D

- SISTER SHIP "VOYAGEUR" PROPOSED MODIFICATIONS
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APPENDIX E

- CALCULATIONS OF FERRY OPERATING COSTS
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APPERDIX E : '
Calculatluns Uperatmg Cost

Butlmed belw are the steps and assumptions that were made in
calculating the daily operating costs of the ferry. I-‘ollowmg' this
outline ‘is ‘& ‘the base spread sheet showing formulas. The spread

: sheet for each ferry m:der study :Ls then mcluded in thls aprpendlx B

- The daily operatlng costs were then snmmar:.zed and applled to the

alternative i.e. The mmber of days -per month ferry is: ‘operating.

L Cap:l.tal Bxpendlture

A Stra:.ght line depreczatlon paynent schectule over a 20 year
penod at an ammal pencentage rate of 8 %. SRR

- B Constructmn h‘ngmeermg Costs N
For new.vessels, 6% of the estmted new vessel
construction. :

:II. Bperatmg Costs : -

C. ?ages ' o . _
‘Present I;'UPIA wage sca.le was used nth 31% fr:mge beneflts. .
~The highest 1986 wage for cauch class of crev was used o

a. Master $11.55/hr ' .

b. Dk. hand $9 921'hr :

D. Fuel Gosts - Main Engines
1. Fuel Rate based on Shaft Horse Power {shp)
a. Rate in gallons/hr = o
shp {.388fuel/shp/hr)/?. 25#fue1!ga11rm S
. -._2 Determination of daily fuel usage. S
C e Underway Power Useage = - ' ' ' -
' (1} For new vessels a one wa.y cmssmg tme of 15 :
rinutes was assumed with 302 of that time runm.ng :
. _-.at full power, 152 of ‘that time rumning at half
_ power and 552 of that time nnmng at idle. -
{2}. For cnst:.ng vesszels a one way crossing tm oE
.20 minutes was assumed with 402 of that time

b Detemmatmn of runming time. -
{1} The Tumber of trips for- the smer ami \n.nter
. shedules was. ‘applied to the round trip cmssmg B
time. For the summer schedule. runm.ng tme was _'
d::.v:.ded mto peak and off pcak haurs : .

s

operating - scenerio for . the - present: operatmn ‘and -for - each

. The summary sheet with values follows the individual ferry analysis S
'aml 13 _also cont_a::.ne_d_m the main body of th_e report as I-‘:Lg‘_urg 12.0.

o '2__. For nodlflcatn.on of. enstmg vessel, 25./ of nod:.f:.ca.tmn. AR

. nomning at full powver, 102 of that time: nmm.ng at S
_‘half pover and 502 of that ‘time nnmmg at 1dle._:.




_ ﬂnama’fmns Oneratme' Cost

A,
. -calcualtions were. used to detem.m the mthly operatmg
cost.---_,;::_:,. C RS

1.
-
3.

E_ Fuel Bosts - Auxlliﬁ?l%& _
. Rate :Ln gallons!hr= o

K'i‘ power*ﬂ 3#1 hpf]w)*( b#fuel!shpfhr}*za hr

| I_ F. Bther costs

Lube . 0il and supphes - ..:_':'-;"wzbf fuel cost.

‘Maintenance & Repair - 2% vessel value L
msc.. suppl:Les i e $25 per day :

II Applmg Da:l.ly Cost to Honthly Bcsts

In the smarg sheet {Flgure 12. u 1n report), the follcm.ng

For the pmazy vessel, dally orperatmg cost was. nult:.plled P

by 30.42 days for each month of operation. = A winter daily

-_'operatmg cost was applied for the months Jaruary through

" March, and a summer: operatmg cast was applled fur the other”;--'_

nonths of the year. HRa

_l‘-'or a seconda.ty vessel in the nonths of Hay through Dctobe_r : : -

the vessel vas assuned to operate 20 days per month, one
shift per day. This is consistent with the present peak

“traffic operat:r.cm uhere the secondaxy vessel operates 5 days -

per week Thur:day -Honday.

For vessels not in use, a daily idle boat. cost was - :
estimated using the insurance, maintainence, and capltal_ :
expenditure payment costs multiplied by 30.42 days per .

- =53
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[New Vessel Purchase, 20 - 25 vehicle units |

Summer Schedule ==~

|Capital Cost

Other ¢misc, supphes)

PRl 10 g 10 113 N 18 103 T TG TR N e onm

'ﬁﬂalﬂﬁ'HJEXPEH39$(APr” ey

“f—-(c11+cza+c2 B
: , +c.z.s+czdr)w_ i

_{beityCost T

_|Const Eng Costs (6% New} |=6%*B6 1 ) i Ieres
{New Yessel i ItspDOOO ] o 1277
_|saleDdstett . .. .z@seQQd b . '
{Principal | _mm“”mewqﬂ“.hﬁw”“m.—85+55+87 S I SR £ 1 £
_{Monthly pymt to principsl " T SRS SO N e
[(8®for 2Gyrs) . . o |=PMT(0.666667%,240,B8)] _ ERILLEA
JCostsday - e et =B10/30 LN
. o - R _ YL LA)
Dperatlng Costs April l - Jan I} R T o R L £ 2 14
Wages B £ V4| S B - e 1iid
Master e e {1855 I s e 180
|Erew (one} 19.92 - . 1iid
Total Wages R . |=B15+B16 . e LA
Fringe Beneﬂts(;ﬂ ) - o _1=31%*BI17 . ke
TotaltaborCost . . l=Biv+Bi8 L 4
Dﬁﬂucost{three-mgh _ . | mo(24%B19) s
e il _ et - SOOI AT ‘ ,-"."'."
Fuel —— _ : - _i=-Go e ML
Lube oil & Supplies WU% Tuel ﬂﬁst b stamcze i
Haintenanre &Repan @t 5% ves*%el cost =-| 5%*86;’365 L ifEE
lnsurance & 1.9% vessel cost == 9%*86!365 e VLS

T
2+C23+02477277

LI
deeed
D
_erzz T
222
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|20minutes for roundtrip
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FUEL REQUIREMENTS-- Summer Scheduls . | .

"3 1IMn Enﬁfn; Fuel, ﬁdﬁéﬁfﬁﬁiiéh "ﬁéfdﬂéﬁ €a) R
_44_|Auxiliary Fue) Consumption per daq (gal) -
%5 [Total Fuel Consumptmn per day - L e o

Fom |

SRR DR P el

:fNi-_"i

5 |Fuel Cost/ day @.80/gallon .~

|FUEL cau:umrmus

|percent runningat 1/2 power -~
|percent runningat 1718 power . €
_Totai Gatlons/ 1 2hr. @l rtf hr R

Poak - 12 h{s'da'g@?r t7hr Z

percent running at-Full power ..~~~

ﬁssumptwns I

‘15 i nute trip runni ng at full pcwer 30%

ﬁuxlharu Puwet (L‘w‘)

AHorsepower _
| # of fust a"shpfhr
{hrs afopetatmn

. Ganomx of fu#?z’dag

0ff Peak = 12 hrs/dayeirizhr T

1, ‘Engines Shart hp R _ﬁ
Rate {gallans 7 hr) . N .
shp{ 38# -’shpihr)i(? 25#x‘gal} o

percent running at Full power e

|percent rupningat 1/2power -
|percent runmingat 1/10power . - @08
Total Gallons/ A 2hr ®@2rt./hy e

?60 i e =

_,_,gal!izhr

L |=F9¥038)/725 1

055 oo

i72paver 15%, andidle pover SS% of the hme:'__'f' e f_'f

L i=1341%F30

24

-rsi*razn 25*F33 O

o _qal!lzhr N
L -F19*$F$1U*f20‘
o i=F19*3F§10%0. 5*?21 .
 {=F19*$F$10%0.1%¥F22
"_-*SUM(GED £22)

=F13*$FE10%F14

T TISFI3*$F$10%0.5%F18
CTSF13*§F$10%0.15F16
|=8UM(Gi4G18)

=617+G23
5 ol £ L S
oq=63s64 T T

';:.‘0 8%S
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I |Drummond Islander ] - Year Around Operation - (//7/ FUEL REQUIREMENTS ~ e summer Schedule .

¥ _ o S R N VT

5 |SUMMER SCHEDULE - - - SCOST /DY FEEF iMn Engme Fuel Consumptwn per dag (g&l) - 191

4 |Capital Cost o f474 dhuxiliary Fugl Consurption per day {gal] 53
3 _|Constrin Engrng Costs $0 /774 iTotsl Fuel Consumption per dau R TSR j
3 |Hew Yessel $0. F17E 1Fuel Cost! dau &, SG!galir:-n Iy $|9§__ '
7 |sale D.slell $0 1l s :
3 _|Principal - -$0. r2ie FUELCﬁLCULﬁTIDNS

3 [Monthly.pumt 1o pnncupal e £474 iMn.-Engines Shaft hp- IG5

0 |{B8% for 20 yrs) o r - 30 F747 \Rate Coallons /# hry. — e 198
1 [Cost ‘day $017777 ishp(. Ss#fshpfhr)f(? 25#.~'gal-) .

2 |vessze] value .ooob o $380 000 {777

3 |Operating Costs Apnl l -_Jan 1) 177 Peak - 12hr31’dau nanstap o

4 |Wages A$/hr - _ 447 ihrs runping .12 gal/1zhr
L) : Iﬂaster ; $12 f/47 ioercent running at Full, power 40% -
6 Crew (nne) - 410 /777 ipercent running at:1/2 power 10% i1
7 |Total Wages e X9 247 ipercent running at 1/10 power -50% 1
B |Fringe Benefits{31 %) S Z¢77 iTotal Gallops/ 1 2hr nonstop . _ 115
9 {Total Labor Cost -~ - $28 _ F/77 i0ff Peak - 12 hrsz‘dag@lr t./hr . - .

0 {Daily cost (thrue - enght hr 3hnts} AB6T5H//4 ihrs running B galZ12hr] -
1 . 777 ipercent runmng al Full po'wer 40% B1]
2 [fusl _ g -{?N%) f447 ipercent running &t |42 power 10%

3 |Lubeoil & Supphes @10% fue! cost . .$20)i//¢/ ipercent runningat 1710 power SO0%

4. | Maintenance &Repair 2% vessel valug - = A $193177/77 iTotsl baﬂons! Ia.hf' @Ir L.7hr .

5 |insurance ® 2 5% vesselvalue . . . ($24)i//4/

6 |Other {rmit‘_:__ugy_pphes) o AR2BAIIIY ﬁs&umptwns _

7 e 4727 - 140minytes for roundtrlp

8. Tota]-[)-aﬂg-.ﬁxpenses (April.-l—- Jan 1) - o ROSZ LY 20 minute trip running. at full pover 40% SR

9 . _ TRy R D ST o A EPEE 1/72power 10%; end 1dle pwer S0% of the time

1 /IDLE EXPENSES (Mntc.& Ing.b. . . .. 84310444 ﬁumharg Power (KW) 30

r4E o T - 444 iHorsepover . o 40,23

3 ' 247 1#of fuelfshp/hr o 0.4

A i A4 hrsof eperation oo A

5 J8A4F ihallons of fueldday - 53

B
il
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A d . B B C. D B B B
-1 36 Drummond Islander | ~ Year Around Uperatlon o dFUEL REQU#REMENT‘-‘.-- WINTER Schedule i
38 [WiNTER SCHEDULE L‘ﬂswbav Fin Engine Fusl Cenaumphun per day. (gal) """" g3
29 |[Capital Cost . Auxiliary Fuel Consumption per day (gal) 53
40 {Constrin Engrng Costs - %0 Fuel Consumption per day - _ 136
B Mew Vessel 30 .Fw1Mﬁ!mg@BUmﬂMn $103
142 |sale Doisle | $0
143 {Principal 10 FUEL fﬁLCULATIDNb .
144 | Monthly pymt to princi pal o . Fuel ¢ Mn.-£ngines Shaft hp) 365
A5 |{8% for 20 yrs) : $0 _ Rate (qallons / hr) - _ .19
{46 [Cost/sday o4 30 shp{ 38*!3hp!hr;x’(? 95*-’(_1313- '- -
- 1L47 vessel value _ - $350 il .- R
| 48 [Operating Costs dan 3 “Fareh. 310 Winter 17 hrs/day- l3rt = i
L 49 {\Wages $/hr o hours running L I T L 11 I
50 Master 82 percent running at Full puwar _ 40%!, BBl
51 Crew (nne) - 410 percent running sl 1/2 power o10% -8
52 {Total ‘Wages N _5;21 percent runningat 1 /10 poweri .- .. 50% .8
153 [Fringe Bunet"ts(SI%) £ Totsl Gallons/ 24hr e1r.t./hr |- 83
‘| 54 |Total Labor Cost . " $28 e
-1 55 |Daily cost (thres ~~ e‘ight hr shlfis} {$675) ﬁssumptmns N
156 L T 30minutes for round tnp %
1.8 |Fuel {$109) 20 minyte trip running at fuil pwer 40‘%
58 |Lube oi] & Supphes @10% fuel cost (311) Ia’Zpower ID% and idle poxver SU% ofthe time
59 [Maintenance &Repair ©2% vesse valua - ($19) _
60 |Insurance @ 2.5% vesselvalue = ($24) _ Auxaharg Bower (KW} -
61 Jother (misc, supphes) --{5:25) Horsepower - 40 23
162 #offuele’shp!hr g
&3 |Tote] Daﬂg Expenbes{Jan marchal) $863 hrs of gperation . - L 24
. _ _iGallons of fuelfday ..o 7 . 53 ]

. =LS-

:_iii'age-'z‘ F
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L .Drummond Islander I —-Aux vessel may- oct nnlg FUEL REQUIREMENTS- - Summer Schedule .
1.2 : : : _ icoperation only hetween 1000.and 1800 hrs _
L3 bUMMER SCHEDULE Mn Engine Fuel Cansumption per day:(gal) 27
4 |Capital Cost B . Auxiliary Fuel Consumption per day (gal) 53
5 IConstrin Engrrug!:usts = - 30 Fuel Consumption per dsy: . 130
1.6 |New Yessel . -$0 Fuel Cost/ day @, SOKQaI}en $104
|7 |sale D Isle ] 30, -
8 |Principal . $0 FUEL CALCULAT!UNS S
1.9 [Monthly purnt to. pnnmpal S Mn. Engines Shaft hp . 3651
10 |{8% for 20 yrs) : ) $ﬁ - Rate (aallons 7 hr) 19
111 |Cost /dsy - 30 shp(. SS*Php!hr)!(? 25*!9&1)_-.
12 |vessel vaius o $350 000 N _ o
13 |Operating Costs rnagi - Ur..t I) Peak - § hrs!dau'--ne'nsta'p _
14 |\wages - . $fhr hrs running . - . .-8 gal.-‘Bhr
15 Mas_ter o iE:!Z _ipercent running.at. Full power 40% . Bl
16 Crew (.one) oo o810 percent runningat.1/2 power 10% 8
17 Tutal Wages 5 : - §21 percent runningat 1710 power - 50% -8
18 |Frings Benefits{31%)- . $7 _ Total Gallons/ 8hr.nonstop - - 17
19 |Total Labor Cost -$28 o L
20 |Daily cost (one - e1ght hr smft} ($225)
21| . Assumptions:
22 |Fusl ($104) 40minutes for round trip _
1.23 Lubs uil & Supplies: -@IU% fu::l cﬂst . L5100 20 minute trip.running &t Tull power 40%,
1:24 |Maintenance &Repair @2 F vessel value {($19) 1/2power 10% and idle power S0% of the time
25 |Insurance ® 2 5% vesselvalug - ($24) _ _ '
| 26 [Other (misc. supplies) - ($25) Auxilisry Power {Kw} _ 30
1224 T _ L Horsopower : . 40,23
28 |Total Daily Expenses (April-1- Jan 1) -$407 # of fuel /shp/hr 0.4
29 | o B L . hrs of pperation 24
130 ‘ibsllons of fuel /day 53 0

'.__'Page 1!
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1 [MZ¥ Drummond Islander 1l -~-6%° HE FUEL REQUIREMENTS—- Summzr Schedule e
-2 _|Fulltime Surmmigr, Scheduls: Dpar&twn o R LA di) L o
1.3 |Summer Schedule == - ook DailyCost (/777 Mn Englne Fuel i:onsumptwn per daq (gal} : 383
4 JCapital Cost - N e A A auxilisry Fuel Consummption per day (gal) : .53
.5 |Const Eng Costs $0 /427 Total Fuel Consumptionperday: . - A36
(6 |MNew Yessel $£0 77T uel LOSU dau . Si}fgalion $349
1.7 |sale D.Asle | 0 ErE S
1.8 [Principal 0 i FUEL EALCULATIUNS o
1 9 Monthliy pymt to prmmpal : Sl F228Mn, Engines Shafthp . FEQ
10 {8 for 20 yrs) .30 o /74 iRate (gallons 7 br) - .38
LL11_jCost Jday - . o $0i742shp( . 35% fshpihr) /(7.25% /aal)
12 |isured yassel Value $350 000 . LN A .
13 |Operating {Costs hprﬂ I =Jdan-1) : i/ fiPeak - 12 hrs/day@2rt./hy - 12igat/712hr
14 |Wages A T f2/ipercent running at Full power 40% 184
15 .Mas-ter 312 /477 percent running at:1/2 pover 0% 23
16 _ Crew {one) 5 10 F27/ipercent runningat 1710 power . S0% 23
17 [Total Wages $21 F224Total Gallons/ 12hr ®2r.t./hr 230
18 |Fringe Benelitsl 31 %) - §7 . R _
19 |[Total Labor Cost - : -'$28 00 Peak -~ 1 2 hrs/day@ 1T L. /hy oo Bigel /1 2hr
{20 |Daily cost (three alght hr shlfts) ($675)i//// percent runningat Full pover ¢ 40% 122
21 : L oo i dff A percent running st 1/2 power - 10% 15
22 Fuel . L ($3493}i////percent running at-1.7 10 power . 50% 15
23 JLubeoil & Supphes @l 0% fuel cost . - ($35)i////iTotal Gallens/ lzhr ®1r t.7hr . 153
24 JMaintenance &Repair 2% vessel value o $19) 1412
1 25 |Insurance @ 2.5% Insured i.-essel Value _($24)i7/7¢ Hssumptwns :
126 Utj}_gr {rm*«* supphﬂs) : ' ('!>2S} /474 30mi nutes Tor roundtrlp
127 ; FErY - 15 minute trip running at full power 30%
28 Tatﬁl Daﬂg Expenses {Aprﬂ 1- .Jan 1) $¥ 12‘-‘ i 1f2power IS% and ldle pwer 55® ol the hme
29 - SrELLd -
{30 IDLE E% PENbES{Hntc &_I__{P) ______ o $43 i ﬁuxrharg F’wer (KW} R
1 31 Coo o HEAiHorsepower 40235
132 VIR of fuel a’tha’h: 0.4
133 ~iffibrsofoperation - o 24
134 . i 27244iGallens of fuelAday 53
35 .,",-'f'.,-' s
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_ Drmdisle two (377)

B c - |.b: e
I [M/Y Drummond Islander 1l ~- 97" ik A SFUEL. REEILIIREHEI'ITSw" Summer Schedule
2 |Fulltime Surmer Schedule Upuratwn _ SRR TL A 24 N ' —
¥ |Summer Schedule == ..cf oo DailyCost i/7// Mn Engme Fuel Consumptwn per dau (gal} 383
4 _[Capitat Cost . e £/774iduxiliary Fuel Consumption per dau (gal} - 53l
3_|Const Eng Costs. \‘?5% New' o -$SG,-UGB - bd 8 iTotal Fuel Consumptionperdayi: - o436
5 IVessel Lengthening . - $200.000 gl et uel Cost/ day @, Sﬂfgallon T B 3249
7_Isale D.isle 1] 40 224 S
3 |Principal $25E] 000 A AAFUEL CéLCULATIﬂHS oo
3 Monthlgggm.t to prl nei pal £££4iMn. Engines Shaft hp : 730
B {(8% for 20 urs) $2 091} 17/ /iRate (gallons 7 hr) oo 38
1_[Cost /day {$70)i/777ishpt. 38#fshpfhr}z(7 25*;’(_1&1) BN
2 {insured Yessel Valua - .$50El.‘000 I . n _ o
3 |Operating Costs dpril 1 --dan 1} . f747Peak - 12 hrs:"dag@Zr t .fhr e 2l 2hr
4 |\Wanes oo ARIRE 177/ percent runmina st Full-power o AR - 184
9 Masteri = . %12 /8 ipercent runaning at 1./ 2 power 3 10%i s 23]
[ Crew (ona) - 8310 JZ7 fipercent running et 1710 power Lo BUE 3
7 |Total Weges .. - o2 ££77iTotal Gallens/ 12hr @zrt Jhr RTINS 250/
8 |Fringe Bern;fits(3¥%) - R X [t ; b
9 [Total Labor Cost . s -$28_ : o /477100 Peak - F: hrsfdag@wt /b o Bigal/120r
0 | Daily-cost (three elght h hn"ts) ($675)i///ipercent runningst Full power . .. d0%[ 122
i ) o f7ifipercent ruppingat 172 power i - - - 10% 15
2 _|Fuel (33491777 fipercent running st 1710 power: . . BO%: 15l
3 jLube il & Supplies @IU% fuel cost C$3I5)// 7 fiTotal Gallans 12hr@lrt/hr 4o - o 153
4 iMainterance &Rapair ®2 % vessel value - A2V " SR
5 |insurance & 2 5% Insured: \resse} Vaiue o {$34)is4F Assumptmns o
6 |Other (misc. supphes} : : 5 A $25)1 4777 30minutes for rour:dtnp _
K e e apfAs 15 minute tripirunning at fuﬂ power 30%
8 |Total {Jaﬂu Expémes (ﬁprﬂ 1-'d=an 13 $1.21514//77 1/ 2power : 15% and uﬂe pwer 55%ofthe t1me _
9 R o HELEE :
1] Ch iR éumharg F'uwer (KW) e __SB
T IDLE EXBENSES mmc s &_pmt)j s $1314// 7/ Horsepoywer 4023
24 i R T . L0400 of fuel fshpshr oo ..0.4
31 cooafdddihrsof operation oo 24 .
4 4727Gallons of fuel fday - 53
5 NI R




MNew vessel 1.5m

1 1_[New. qugg}_"[’urchase 2!] -25 vehlcle units, 7/ 7AFUEL REQUIREHEHTS—- Summer Schedule
2 L L i .
3 [Summer qugg_ule i) _ Daily Coat ritd Mn Engme FueT Cansumptmn per dau (qal,: . ...508
4 |Capital Cost o i AAuxiliary Fuel Consumption per. dau {gal) ... 5%
5 [Const Eng Costs (6% New) -~ $20,000 £77/iTotal Fuel Consumplion perdayi.. - 362
6 [MNew Yessel - $1,500,000 /77 /iFus] Cost/ day ®.80/gallon | 3289
.7 isale D.lsle|) ($250 {)DD) ; lid R .
8 Principal i3, 340 Rl FAAFUEL CALCULATIONS ¢+ &
9 [Monthly pymt to prlnclpal L F2F4Mn. Engines Shaft hp . T608
10 [(8% for 20yrs} - ($1_I .408} : ///4iRate (gallons / hr) _ 40
11 |Cost /day L . ($374) 77/ ishp . 38* /shp/hr) /(7.25% /gal )
112 L i o o _
1 13 {Operating Costs April .1 - Jan 1) _ - /77/Peak - 12 hrs/daye2r 1./7hr o 12igal/12hr
14 iVages N L T LA /77 percent running at Full power . . 30% 143
15 Master - $12 J4f7ipercent runningat 1/2power | . 15K 36

& Lie Lrew(ane) . 310 . Ardfipercent runningat 1 /10 power! - . B5% 26

b 17 |Total Wages 3 f#24iTotal Gallons/ 12hr @2rt/hr f - .t 20§

S 118 |Fringe Beneﬁts(m‘%) T 1777 e g e

119 |Total LaborCost .. . -$28 _ £ 774011 Peak - 12 hrs/day@lirt/hd - - - Gigal /12hr
120 Daﬂucost (three-erghi hrsrnfts) : (3$675):i /7 ipercent runningat Full power - f - - 30F: . 72| - S

B 4 _ B oo iedddipercent runningat 1 /2. power i o AB®E- oo JBE :

o122 JFuel ($269)i///2ipercent runningat 1/ 10 powert -~ 55%i  {F] oo

S 23 JLube ml&Supphas @1G%fuel cost i {$29)i///7 fiTotal Gallons/ I.Zhr_@lr.-t.-fh'r T T 1 k|

{24 |Maintenance &Repair &1.5% vessel cust - LEB2)iffI T T S T : - e
|23 llinsurance & 1.9% vessel cost . . : S XL Hssumptlons o
126 Other ¢ misc, supphes} I ..($>25} £ 74 £ 30minutes forruundtnp

IR X N R e i AAA o 15 minute trip running st fu]l pm- er 30% o
128 Tata! Dallgngg.pense@ {Aprl} e Jan 1} $15532. 1 1/2power !5% andidle power 55% of the fime

29 _ i o

30 . God o Hﬁéuxzharg Power{kw) R 30 .

31 _ R I e N f/fiHorsepower o e 40.23; -
o 32 T s Ry L FAFFT¥ of Tuel fshp/nr . . 0.4 B
|33 ' o T b A hrs of operation. . . 1 . 24
| 34 | N T HUGalIonstuel!dag e R S .

Prge | f 2




Mew vesszel 1.5m
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A 1. .
6] New ?essel Purchase 20 -2%5 wehlcle units LA FUEL REQUIREI‘IENTS--* ’m nter Schedule
7 s . - férd
8 WINTER SCHEDULE Cnsthag fiid Mn Engme Fuel Cunsumption per day (gal)
9 [Capita] Cost b £/ fiduxiliary Fuel Consumption per day (gal)
0_|Constrin Engrng Costs 1 %$90 ,!-UUG {44 4iFuel Consumption per day
A [ MewYesse] -~ 1.$1,500:000 /4 7/iFuel Cost/ day @, Bﬁfganon
2 |sale Dilsle | 4:(3250,000) FAAA
J |Principal : $1,340.000 fAZAFUEL CALCULATIONS o
-4 |Monthly pymt to prmmpal . _ £4241n. Engines Shaft hp - 7601
5 _[(8% for 20 yrs) - ($11,208) /44 kate (gailons 7 hr) 40
& |Cost /day . o ($374)i//47 $hpx 38#'shp.-’hr}.r’(? Zs#fga :
- ' S IXadi
8 Uperahng Costs{ .Jan 2 March 31) i . _ i
9 ages igshr oo HAnwinter 1?hrs:’dau---l Sr.t..-‘hr _6.5igal/24hr
0 .Master $12 Aff7ipercent runningat Full power 4 - 30%
1 Crew (one) 310 LA percent running &t 1/2 power - 15E
2 _|Total Wages _ o $21 /77 fpercent running 6t 1710 power 55%
3 |Fringe: Beneﬁt3(30%) 37 /47 7iTotal Baﬂonsf' 12hr @Ir t.7hr
4 |Total Labor Cost $28 Lk
5 | Daily cost. {thres - eight hr shitts) ($6?5) £ife As&umptwns - o
6 . R 244 30minutes for roundtrlp : »
2 |Fyel ($ 32) il 15 minwtetrip running at full power 30%,
8 |Lube oil & Supphes FI0% fuel cost _ CAVINAAE g Zpower 15% and idle power 55% of the time
9 {Mainterance ZRepair 1.5% vesse] cost C{362)1/11F
0 {lnsuramce ® 1.9% vessel: cast P . ($IB)ISIS Au,-:maru Power {KW} o307
1 uthur"_(_pusc supphes) - '-_-(-3>25) /77 /iHorsepower - 40.23
2] D : i .f*af_fuelfshpa’hr R . 0.4
3 Tntal Daﬂu Expenses {Janz ~ar 31) - 21:1 358 ffffhrsofoperation oo .24
4] _ PR LR _ 4777 fiGallons of fuel /day .. .- - 53 .
5 R e
B Ny
7 .
8 Fiid
E] il
0 177ds
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o Mewwvessel 35m
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D

T &

b
R
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|

1 1 |Hew ¥essel Purchase 35 45 velucle umts CAFE FUEL REQUIEEHEHTS«— Summer Schedule
33 Summer Schedule T _ -Dal-h; Cost 14777 Mn Englne Fuel Consumptmn per dag (gal}
| _+4 |Capital Cost ' L ey AAuxiliary Fuel Consumption per dau (gal}
| 3 |Const EngCosts (5% New) .$I 75,000 /77 /iTotal Fuel Consumption per day i o
| 3 INew Yessel +.$3,500,000 £747iFusl Cost/ day-@.80/gallon . -$540
172 |sale D.sle | $.(%250, 600} [1E7 i -
| 43 Principal. $3,425 000 /7//FUEL CALCULATIONS _ _
L9 |Monthiy pymt to prlnmpal A0 Engines Shaft hp - 1400: -
110 (8B for20urs) - - {@281'648)- o /¢ 7/iRete {gallons Z.br) - . T
111 [Cost sday e o ($955)i///7/ishp(. S#Ishpfhr}f(? 25*!9&])-:. y -
2 g . i . s
3 {Dperating Costs Aprﬂ l - Jan 1) [Z7fiFeak - 12 hrsr’dag@Zr.t.-!hr - 12igal 1 2hr
4 |\Wages. ig/hr Z7 A pereent running at -Full power - BOR
S5 Haster 812 /4 ¢ 7ipercent running at 1/2 power 5%
6 _ Cr.ew.(two) : - 20 /77 ipercent runningat 1710 power BEE®
7 |Total Wages . .- g =1 247 7iTotal Gallens/ 1 Zhr @2r.t./hr . o
8 |Frings. Beneﬁts(ST%) ---.E,!D F7df . i :
9 {Total Labor Cost - - 41 - 7001 Peak - 12 hrs/day@lrt./hg - -6 galﬂ Zhr
0 |Daily cost (three = elght hr shzfts} (3987)i///ipercent runningat Full power . 30%E
1 - L o " /7 fipercent running st 172 power _15%
2 |Fuel ($540) a2 fipercent-running at 1710 power 058
3 |Lube on&Supphea @10% fuel cast A $54)iF 47 FiTotal Gallons 12hr@lrt./hr o
4 |Maintenance ARepair ®1.5% vessel st VA A
5 |insurance ® 1.9% vessel cust i CR1B2NTE S Assumptwns ;
6 |Other {misc, supplles) L : f.$gq} 7774 50minutes for round. tnp
1. R arnr I f474 15 minute trip running st fuil PO'r*'EI" $0%
g |fotsl Duﬂg Expenses {ﬁprﬂ 1-dan1) i $21886 1t ifdpﬁ\vé_!_“_‘ 5% and idle pwer 55% nfthe time
9 R R VY _
0 e IS y Bower (KW) - E-O
1 /{7 iHorsepower . - 5 T 80.46
P FF 87 # of Tuel f"ahpx'hr o 0.4
3 . //74ihrs of pperation e 24
4 f224Gallons of fuel Aday - 107
5 LAY IR

T
il
1
(u}
AL
1
ji)
1
1
12
12
12
 F
12
12
12
12
12
13
13
L
'E
13
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o Newt wessel

E5m

' .E . ':'{g . [: “_# 1'_I-.T_;.m_::

a2

*V9f:. -

TEEl

N EAT Yessel Purt:hase 35.45 vehlcle units’ 777AFUEL REQUIEEHERTS—— .wl nter Schedule
37 : : fir
1 38 WII\{}_’_;F! SCHEDULE CestiDau 7227 Mn Engme Fuel Consumptmn per dag (ga!) 205
39 (Capital Cost L L2 4B ary Fue) Cﬁnsumptmn per day (gal) 107
: 40 |Constrin Enarng Coats : ._.$l_?5£.00{3 LA fiFuel - Consumption per day s 32
| 41 .| Hew Yessel ~oob $3 500,000 /¢ 7/iFuel Cost/ day @ 80/gallon - 3249
sale D.lsle Il --(.$250,-‘_BGD-} FEEAL e -
- 143 [Principsl 1$3.425 060 F4FTFUEL CALCULATIONS . S
1 .44 [Monthly pymt to principat; - oo d7474Mn, Engines Shaft:hp - -~ 1400;
L 45 (8K for 20uyrs) - i ($28.648) . /¢ /2iRate (aallons / hr) : I
[ 46 [Cost /day e ($955)i////ishp(. aﬁ#f‘shpa'hr)*(? 25*!gal) S
YA R 21T |
48 {Operaling Costs{ Jan 2 - March 31) . FEds o P
49 |vfages $/he o Jl2nviner l?hrsidau-.-wr.t.-fhr - '-.--:6.5 galf'24hr
50 Haster o B2 /¢ 7 fipercent running at Full power - 30%Bi
51 Crew {-me} o 10 /77 7ipercent running at 172 power L 1B
52 {Total Wages - $21. f777ipercent running at 1710 poweri - - BS®WI . _-_26
53 [Fringe Beneﬁts(m%) e /7 {iTotal Gallens/ 12hr @Ir t.Zhr 205
|54 [Total Labor Cost - $28 T L4
1 55 Daily cost (thres = etghl hr sh1ft°} (3675017777 aﬁumptwns o
1 AN o ££74130minutes fur roundtrlp
CL57 Fuel C§3A851 7777 15 minute trip runming.at full pwer 30% o
_ Lube oil 8 Supphes @lD% fuel cost A$25)i7774 - 1/2power 15% and icﬁe power 55% afthe fime -
58 IMaintenance &Repsiy &1.5% vessel Gost 1 C§144Y 7707 N
60 Jinsurance © 1.9% vesse] cost CETEEY 7 Andiiary Bover (KW) UED
Dther {misc. supphes} - {$25)i/47iHorsepower o . B0.46
1 B2 L o A of Tuel fshpshe 0.4
1 63 [Total Daﬂg Expense& {dan 2 ~-mar 31)- 2255 i//2/s of operation oo L
1641 SRR i/ AGsllans of fuelfday oo 107
&5 TV e o
- |66 227
162 Iyt
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A
2
4

s

;

T

asim .h.iu

ﬁrumnmnd Islander tl
Total Cost

|atternativea

NiN;—- o |-

—::Iu: 8

Droand Isle 11 {97

1 |Totsl Cost

IMiternatives [ -
|new vessel 3.5m

Drummond Islander'!

DAT&

3 [Druriiond I31ander |
{Drend Isle 11°:{65%)
RiLy vessel 1.5m.
{Drmnd 1516 11:{97°) -

|new vessel 3.5 i S R

Drummund lslandet I i

] Total *r'earl |y E Ex pense
| Drummond lslander l

O SA IN

: CnstlDau
' Ful? Time Summer

Present Operation | .
: : o O | then Sdagafweek untll end ochtober
Total Yearly Expense |J

$215,106]$2

23213531 ¢
o .$428,636 1 $2

" 1 Total _‘*”8'1_ ll.l EXPG""SG
,nev vessel l Sm b
|Dmd Islel {aux vessei b

. $543,258
$56,761 |
_$600,019|

Altermative 8~ | |-

$215,106

-~ Replace

~="Drummond Islander 1" Full time until Mag, ,“

run Drumi
Jan_
$41,317
$1, 313
$42 629

-- Lengthe

Run Drum mond lslan

Jan
$26 252

. 5v245 726
73460832

 Hotal Yearly Expense

'lﬁé'é'a'déé
815,752
'$1.011,808°

-$958
. ._:_$1 127
31,532

. 41215 e

Jan

" [Cost /By

37886l

$3,996
§30.248

| New vessel

.iDrummond Islander |

$68,604
$1,313]
$69,916

smmr RIf
3407

Feb - .

1$26,252

$1,313

5 1§27.565

Feb
$4I 31?

Feb )

$26,252
$3,996

$30 248

I"eb -

$66,604
$1,513
$69,916

Winter
$863

3 Drummond isander
mond Islander [ as summer rehef.
: Mag

$1,313]
$42, 629 $42

handles all traffic (3

Custi‘[‘lag o

Mar S
$26 252

$1,313
$27,565

Apr

$29,154
$1.313

$3u 46?

_{Apr
71846,590
381313
9| $47,902

n "Drummond Islander 1" to 971K,
der I in wi nter and as summer relief tmat

Mar _
$26 252
$3,996

JER il et i

1$30,248:

lhpr
$29,154

-$3,996
433,150

:_Apr

is idle but mal ntained
$66.604 $8? 805

$1,3131 $1,313
$69,916 @ﬁ.? i18,

e .

$1,358 |

ey

$8, 148
$34 2?6
$42 423

$46,590°
$6,148]
$§5L,?§.? |

May ..

$8,148
$36,959
$45,106 |

{Mar

Haifﬁff L

5 45 vehlcles) i
for backup

487,805
$1,313
$89 118

Jun

38,148
1$34.276
$42 423

I with new zu " 25anit Vessei

.Jun

$46.590
:_f;g_,t 48

$54,7371

Jun _
38, 148

$36 959

$45,106

dun

$87,805
$1,313
489,118

Jul N

$8,148
$34,276
$42,423

[N

$46,590
48,148
1$54,737

'Jul

§8, 148
$36,959
$45,108

Jab

$87,805
$1,313
$89,118




f-ﬁimaﬁﬁ#apk-g 66

3 JAug

{5,148

laug

.ﬁug

7 1387, eas[

$1,313

297|389, 1_1_.,8,

|$34276
342,423

$46,590
$8,148 |
g $54 137

1-¢§8, 148_'
1436,959 1§
$4_.5 1064

laug S

Sep
$5.148

$34, 2?6

$42; 423

. Sep

$46,590
$8,148

$1,313 1
$89118

{Zlct

$87.805

$8, '1 48
$34,276
$42 423

_joct b
$46,590

$8,148°

$54,7371%

3@@@

$1,313]

$89,11848

_IN Hov

- |~1'

INov
$29 154

31,3130
330 467

Nov

$46,590
31313

57($47,902 | $47,902

ITotals Check

1$29.1541829,154}  ~

$3,996

$ﬁ*mf§:;:;*”

Nﬁv R

| $1,011,808
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o Usung OfAddresses for .
 Notification of Sate of Ferry

g '.“;:'.Arnold Trantho L
U PO.Box220
:-.._“Mackmac Island MI 49757 S

o ‘Beaver I Island Co
. PO.Box 148 |
| Stpmes M 49728

- Champmn 'S, Auto Ferry

C o 3647PL Tremble Rd.
S Mgonac MI

 Grand Portage & Isle royale

. Trams. -
366 Lake Ave. South
S --.Dulut.h MN 55802

Macmnac Island Passenger
. Service _

 5Q0N.State st
- StIgnace MI 49751

TS Madlelme Island Ferry Line -
. -._-_Box’é& :

La Point, ’m 54350 _' -

e ‘_:_'Mamtou Island Transit
. Lefand, MI 49654

 MillrBoatLine

o "_:Put-m-Bay, OH 43456__

' Neuman Boat Line

" 101 East Shoreline Dr.

~ Sandusky, OH 44870

: :Parker Boat Lme

Sy Put-in-Bay, o 43456

'-Sheplers Inc

D {'Mackmaw(:ity MI '4'9‘?01

L Washmgton Island Ferry I.me

*-iWasmﬂgTOn Island WI 54246

o 'Hatxonal Assomahon of

- Passenger Vessel Ovme_rs

- -'_fpo Box 44186 - S
: -_Ftwasnmgton MD 20744

. -":'I’rade Magazmes

" “Marine Engineermg Log"-::' T
- ME/LOG Classified -

345 Hudson Street
New?ork"HY' 1001'4

'Manume Reporter

118 East 25th Street

Hew Yorlc NY 10010

“The Waterways Joumar_]

. 666 Security BLDG. |
- 319.N.Fourth St.
-St. Loms MO 63102
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