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EXECUTIVE SUMMARY 

T h i s  a n a l y s i s  of t h e  Drummond I s l a n d  Fe r ry  system was under taken  
by t h e  Marine Systems D i v i s i o n ,  U n i v e r s i t y  of Michigan T r a n s p o r t a t i o n  
Research I n s t i t u t e ,  f o r  t h e  Michigan Department of T r a n s p o r t a t i o n ,  t o  
de te rmine  t h e  v e s s e l  c o n f i g u r a t i o n  t h a t  w i l l  s a t i s f y  t h e  p a s s e n g e r / a u t o  
demand f o r  f e r r y  s e r v i c e  between Detour V i l l a g e  and Drummond I s l a n d ,  
Hichigan.  The r e p o r t  p rov ides  a  snapshot  of t h e  p r e s e n t  f e r r y  system 
and t h r e e  a l t e r n a t i v e s  f o r  enhancing t h a t  o p e r a t i o n .  

The two v e s s e l s  t h a t  p rov ide  t h e  p r e s e n t  Drummond I s l a n d  Fe r ry  
S e r v i c e  a r e  t h e  "Drummond I s l a n d e r  I" and "Drummond I s l a n d e r  11." Both 
f e r r i e s  have a  c a p a c i t y  of twelve v e h i c l e s  each.  The two major  
d e f i c i e n c i e s  of t h e  p r e s e n t  s e r v i c e  a r e  t h a t :  ( 1 )  t h e  peak summer 
t r a f f i c  i s  no t  adequa t e ly  handled  and ( 2 )  d u r i n g  t h e  w i n t e r  on ly  one 
v e s s e l ,  t h e  "Drummond I s l a n d e r  I" ,  i s  capable  of i c e  n a v i g a t i o n .  

Three a l t e r n a t i v e  o p e r a t i n g  s c e n a r i o s  a r e  p r e sen t ed  i n  t h i s  r e p o r t  
and compared w i t h  t h e  p r e s e n t  f e r r y  s e r v i c e  bo th  i n  o p e r a t i n g  c o s t  and 
r e l a t i v e  m e r i t  of s e r v i c e .  The p r e s e n t  system o p e r a t i n g  c o s t s  a r e  
e s t ima ted  t o  be $430,000 p e r  yea r .  The t h r e e  a l t e r n a t i v e s - - r e f e r r e d  t o  
a s  A l t e r n a t i v e  A ,  B ,  and C--are summarized below. 

A l t e r n a t i v e  A e n v i s i o n s  s e l l i n g  t h e  "Drummond I s l a n d e r  11" and 
pu rchas ing  a  1.5 m i l l i o n  d o l l a r  double-ended i c e  c l a s s  f e r r y  capab l e  of 
c a r r y i n g  20-25 au tomobi les  a t  12 mph. The "Drummond I s l a n d e r  I" w i l l  be 
r e t a i n e d  t o  p rov ide  r e l i e f  du r ing  t h e  peak summer season .  The i n c r e a s e  
i n  y e a r l y  o p e r a t i n g  c o s t s  f o r  t h i s  a l t e r n a t i v e  was e s t ima ted  t o  be 
$172,000 pe r  y e a r  (pu rchase  p r i c e  and s a l e  of "Drummond I s l a n d e r  11" 
inc luded ) .  T h i s  a l t e r n a t i v e  would be t h e  b e s t  long-term s o l u t i o n  f o r  
improving t h e  f e r r y  o p e r a t i o n  i n  bo th  w i n t e r  and summer, . 

A l t e r n a t i v e  B e n v i s i o n s  t h e  l eng then ing  of t h e  "Drumrnond I s l a n d e r  
11" by 32 f e e t ,  The "Drummond I s l a n d e r  I" would c o n t i n u e  t o  be t h e  
v e s s e l  used f o r  i c e  o p e r a t i o n s ,  and bo th  f e r r i e s  would o p e r a t e  d u r i n g  
t h e  peak summer hours .  The i n c r e a s e  i n  y e a r l y  o p e r a t i n g  c o s t s  f o r  t h i s  
a l t e r n a t i v e  was e s t ima ted  t o  be $32,000 pe r  y e a r  ( v e s s e l  m o d i f i c a t i o n  
c o s t s  i n c l u d e d ) .  Th i s  a l t e r n a t i v e  would adequa t e ly  s o l v e  t h e  f e r r y  
system c a p a c i t y  d e f i c i e n c y  but  would no t  enhance w i n t e r  s e r v i c e .  

A l t e r n a t i v e  C e n v i s i o n s  s e l l i n g  t h e  "Drummond I s l a n d e r  11" 
and purchas ing  a  3.5 m i l l i o n  d o l l a r  double-ended i c e  c l a s s  f e r r y  capab l e  
of c a r r y i n g  30-40 v e h i c l e s  a t  12 mph. The "Drumrnond I s l a n d e r  I" would 
be r e t a i n e d  on ly  a s  a  backup v e s s e l  i n  c a s e  of a  breakdown, The 
i n c r e a s e  i n  y e a r l y  o p e r a t i n g  c o s t s  f o r  t h i s  a l t e r n a t i v e  was e s t ima ted  t o  
be $538,000 p e r  y e a r  (pu rchase  p r i c e  and s a l e  of "Drummond I s l a n d e r  II" 
i n c l u d e d ) .  Th i s  a l t e r n a t i v e  would more t h a n  double  t h e  p r e s e n t  
o p e r a t i n g  c o s t s  and t h e r e f o r e  i s  no t  cons ide red  t o  be a  v i a b l e  
a l t e r n a t i v e .  
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The primary o b j e c t i v e  of t h i s  s tudy  i s  t o  de te rmine  t h e  v e s s e l  

c o n f i g u r a t i o n  t h a t  w i l l  s a t i s f y  t h e  pas senge r l au to  demand f o r  f e r r y  

s e r v i c e  between Detour V i l l a g e  and Drummond I s l a n d ,  Michigan. The 

r e s u l t s  of t h e  a n a l y s i s  a r e  in tended  t o  provide  a  b a s i s  f o r  d e c i s i o n s  

concerning t h e  f u t u r e  r o l e  of t h e  "Drummond I s l a n d e r  11." To meet t h i s  

o b j e c t i v e  t h e  fo l lowing  f a c t o r s  were cons ide red :  

1. f e a s i b i l i t y  and c o s t  a n a l y s i s  t o  modify t h e  "Drummond 
I s l a n d e r  11" ; 

2.  a v a i l a b i l i t y  and purchase p r i c e  of an e x i s t i n g  
d e s i g n l v e s s e l  ; 

3 .  c o s t  t o  c o n s t r u c t  a  new v e s s e l ;  and 

4 .  b e n e f i t l c o s t  a n a l y s i s  and comparison of a l t e r n a t i v e s ,  

1.2 The F i n a l  R e ~ o r t  

This  f i n a l  r e p o r t  p rov ides  a l t e r n a t i v e s  f o r  improving t h e  f e r r y  

s e r v i c e  of t he  Drummond I s l a n d  Fer ry  System. I n  p a r t i c u l a r ,  t h e  d a t a  on 

which t o  base d e c i s i o n s  concern ing  t h e  f a t e  of t h e  "Drumrnond I s l a n d e r  

11" a r e  d e t a i l e d .  I n  s e c t i o n  2.0 an overview of t h e  p r e s e n t  f e r r y  

o p e r a t i o n  a t  Drummond I s l a n d  i s  covered.  Sec t ion  3.0 and 4.0 provide  

t h e  p o s s i b l e  a l t e r n a t i v e s  f o r  modifying t h e  "Drummond I s l a n d e r  11'' and 

the  p o s s i b l e  replacement  f e r r i e s  r e s p e c t i v e l y .  F i n a l l y ,  i n  s e c t i o n  5 . 0 ,  

-1- 
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a  comparison of t h e  a l t e r n a t i v e s  i s  made. Due t o  a  number of f a c t o r s  

t h a t  a r e  no t  q u a n t i f i a b l e  i n  te rms  of d o l l a r s  and c e n t s ,  a s i n g l e  

recommendation f o r  improving t h e  sys tem can  no t  be made i n  t h o s e  terms. 

R a t h e r ,  t h i s  r e p o r t  i s  i n t ended  t o  provide  t h e  Michigan Department of 

T r a n s p o r t a t i o n  w i t h  a  menu of c h o i c e s  f o r  decis ion-making i n  l i g h t  of 

t h e  q u a l i t y  of f e r r y  s e r v i c e  t h a t  might be provided  by each  a l t e r n a t i v e .  

2.0 Fe r ry  System Overview 

2.1 Background 

The two v e s s e l s  t h a t  p rov ide  t h e  Drummond I s l a n d  Fe r ry  Service--  

t h e  "Drummond I s l a n d e r  I" and "Drummond I s l a n d e r  11"--are owned and 

ope ra t ed  by t h e  E a s t e r n  Upper Pen insu l a  T r a n s p o r t a t i o n  Au tho r i t y  

(EUPTA). Both f e r r i e s  have a  c a p a c i t y  of twelve v e h i c l e s  each  and a r e  

capab l e  of r o l l  on / r o l l  off  by t h e  ramps a t  bo th  bow and s t e r n ,  T h i s  

however, i s  t h e  e x t e n t  of t h e i r  s i m i l a r i t i e s .  (Appendix A g i v e s  t h e  

p a r t i c u l a r  c h a r a c t e r i s t i c s  of each  v e s s e l . )  

The s e r v i c e  provided  by t h e s e  two f e r r i e s  ( a s  po in t ed  ou t  i n  a  

1984 s tudy  of t h e  S t .  Marys River  Fe r ry  System [ l ] )  ha s  f a l l e n  s h o r t  of 

t h e  demands r e q u i r e d  t o  suppor t  r e s i d e n t  and r e c r e a t i o n  t r a f f i c  between 

Detour and Drummond I s l a n d .  The major problem a s  i d e n t i f i e d  i n  t h e  

r e p o r t  (and a s  v e r i f i e d  i n  r e c e n t  d i s c u s s i o n s  w i t h  EUPTA p e r s o n n e l )  i s  

t h e  i n a b i l i t y  of t h e  p r e s e n t  sys tem t o  handle  t h e  i n c r e a s e  i n  t r a f f i c  

d u r i n g  t h e  peak t o u r i s t  season.  

The M/V "Drummond I s l a n d e r  11" was i d e n t i f i e d  a s  t h e  f e r r y  t h a t  i s  

t h e  most i n e f f i c i e n t .  Among t h e  d e f i c i e n c i e s  i d e n t i f i e d  i n  t h e  r e p o r t  

[ l ]  a r e :  t h e  v e s s e l ' s  poor performance i n  i c e ,  i nadequa t e  v e h i c l e  
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c a p a c i t y ,  and an  i n a b i l i t y  t o  e f f i c i e n t l y  load  a l l  t y p e s  of v e h i c l e s ,  

Th i s  a n a l y s i s  of t h e  Drummond I s l a n d  Fe r ry  System i s  t h e r e f o r e  d i r e c t e d  

p r i m a r i l y  a t  t h e  r o l e  of t h e  "Drummond I s l a n d e r  11." 

2 . 2  The S e r v i c e  

The Drummond I s l a n d  F e r r y  S e r v i c e  i s  ope ra t ed  throughout  t h e  y e a r  

between Detour V i l l a g e  and Drummond I s l a n d  (See F igu re  1.0)--a d i s t a n c e  

of approximate ly  0.9 m i l e s  a c r o s s  t h e  S t .  Marys River  i n  t h e  Upper 

Pen insu l a  of Michigan. The number of scheduled  t r i p s  v a r i e s  from twenty 

two t r i p s  p e r  day between A p r i l  1 - January  1 t o  t h i r t e e n  t r i p s  p e r  day 

between Janua ry  2  and March 3 1 s t .  ( F i g u r e  2.0 shows bo th  t h e  summer and 

w i n t e r  schedule .  ) 

I n  a d d i t i o n  t o  t h e  scheduled  r u n s ,  t h e  f e r r i e s  make unscheduled 

c r o s s i n g s  t o  p i ck  up over f low t r a f f i c  i n  peak pe r iods .  Th i s  i s  s t a n d a r d  

o p e r a t i n g  procedure  du r ing  t h e  months of J u n e ,  J u l y ,  and August when 

weekend t r a f f i c  i s  3-4 t imes  t h a t  of t h e  b a s i c  r i d e r s h i p . .  I t  i s  du r ing  

t h e s e  peak months between t h e  hours  of 10:GO am and 6:00 pm t h a t  two 

f e r r i e s  a r e  r e q u i r e d  t o  be i n  o p e r a t i o n  t o  keep up wi th  t r a f f i c .  

2.3 Opera t ing  P r o f i l e  

The Bureau of T r a n s p o r t a t i o n  P lanning  provided an updated 

o p e r a t i n g  p r o f i l e  f o r  t h e  Drummond I s l a n d  Fe r ry  S e r v i c e  t o  supplement 

t h e  1984 S t .  Mary's River  Fe r ry  Study. Th i s  updated p r o f i l e  i s  inc luded  



Figu re  1 . 0  - Drummond I s l a n d  F e r r y  Route 
(Ref .  NOAA Char t  # 1 4 8 8 2 ,  1 9 8 2 )  
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a s  Appendix B of t h i s  r e p o r t .  The fo l lowing  a r e  h i g h l i g h t s  from 

Appendix B and t h e  1984 s tudy :  

*Ride r sh ip  l e v e l s  f o r  t h e  S t .  Marys F e r r y  sys tem a s  a  whole 
(Neebish ,  Sugar  and Drummond I s l a n d )  c a n  be expec t ed  t o  remain 
r e l a t i v e l y  c o n s t a n t ,  r ecogn iz ing  t h a t  modest i n c r e a s e s  may 
occur .  Any such  i n c r e a s e s  however, w i l l  no t  be s u f f i c i e n t  t o  
w a r r a n t  changes i n  s e r v i c e  l e v e l .  

* P r o j e c t i o n s  made f o r  t h e  Drummond I s l a n d  F e r r y  System f o r  t h e  
y e a r  2000 a r e  t h a t  t h e  d e s i g n  hour h igh -d i r ec t ion -veh ic l e -  
volume w i l l  be between 44 and 60 u n i t s ,  an i n c r e a s e  of 60% ove r  
t h e  1985 volume. 

*The f e r r y  s e r v e s  a  community of 750-1000 i s l a n d  r e s i d e n t s .  
Summer t o u r i s t  volumes a r e  approximate ly  4  t imes  t h e  w i n t e r  
base volume. 

*A 'summer su rvey  t aken  i n  J u l y ,  1983 showed t h a t  one t h i r d  of 
t h e  f e r r y  u s e r s  planned t o  s t a y  one day o r  l e s s .  

*The b a s i c  r i d e r s h i p  (permanent  i s l a n d  r e s i d e n t s ,  non- i s land  
r e s i d e n t s  working on t h e  i s l a n d ,  and t h o s e  per forming s e r v i c e s  
on t h e  i s l a n d )  make up approximate ly  1 /3  of t h e  volume. The 
o t h e r  2 /3  of t h e  t r a f f i c  i s  r i d e r s  making v a c a t i o n  and s o c i a l  
r e c r e a t i o n  t r i p s .  

*The FY 84-85 r i d e r s h i p  c o n s i s t e d  of 220,705 pas senge r s  and 
93,182 v e h i c l e s  t a k e n  a c r o s s  i n  20,196 t r i p s .  T h i s  ave rages  ou t  
t o  4.6 v e h i c l e s  p e r  t r i p  and makes t h e  Drummond I s l a n d  F e r r y  
s e r v i c e  t h e  most p r o d u c t i v e  of t h e  t h r e e  s e r v i c e s  ope ra t ed  on 
t h e  S t .  Marys. 

*The d e s i g n  day i s  t h e  ave rage  F r iday  i n  J u l y  and August. The 
d e s i g n  p e r i o d  i s  2:00 pm t o  5:00 pm d u r i n g  which t ime 25% of 
t h e  d e s i g n  day t o t a l  oE 450 v e h i c l e s  occu r s .  Queue l i n e s  of up 
t o  t h r e e  hour s  a r e  expe r i enced  du r ing  t h i s  t ime p e r i o d .  

"Ju ly  and August comprise 30 p e r c e n t  of t h e  annua l  use .  

*The d e s i g n  hour  h igh  d i r e c t i o n  v e h i c l e  volume f o r  1985 was 
e s t i m a t e d  t o  be 28. 
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The above o p e r a t i o n a l  p r o f i l e  i n fo rma t ion  was supplemented w i t h  

some v e s s e l  requi rements  i d e n t i f i e d  by EUPTA. These r equ i r emen t s  a r e  a s  

f o l l o w s  : 

1. P r o p e l l e r s  a t  bow and s t e r n .  Th i s  e l i m i n a t e s  t h e  need f o r  
t h e  two v e s s e l  t u r n a b o u t s  now r e q u i r e d .  The rudder  should 
be s e l f  c e n t e r i n g  and have i c e  p r o t e c t i o n .  

2. S p e c i a l  h u l l  d e s i g n  w i t h  a  d r a f t  of a t  l e a s t  10 f e e t .  Th i s  
would keep t h e  p r o p e l l e r s  below t h e  i c e .  Good i c e  b r eak ing  
d e s i g n  i s  impe ra t i ve .  A deeper  h u l l  would a l s o  be more 
s t a b l e  i n  bad weather .  

3. I c e  breaking  c a p a b i l i t y .  T h i s  r e q u i r e s  t h e  a b i l i t y  t o  break 
up s o l i d  i c e  18 i n c h e s  t h i c k  and b r a s h  i c e  two t o  t h r e e  f e e t  
t h i c k .  

4.  Load/unload a t  bow and s t e r n .  P r e s e n t  v e s s e l s  have t h i s  
f e a t u r e ,  neces sa ry  f o r  e f f i c i e n t  v e s s e l  use .  

5. Gross  tonnage l e s s  t han  100 t o n s .  Th i s  a v o i d s  t h e  need t o  
add a n  a d d i t i o n a l  crew member which would be r equ i r ed  on a  
l a r g e r  v e s s e l  t o  conform w i t h  Coast  Guard r e g u l a t i o n s .  

6.  F a s t e r  t h a n  p r e s e n t  v e s s e l s .  The p r e s e n t  v e s s e l s  have a 
maximum speed of 12 mph and ave rage  about  8 mph i n  making 
t h e  c r o s s i n g ;  a  16 mph ave rage  would s i g n i f i c a n t l y  reduce 
t r a v e l  t ime.  

2.4 Need f o r  Inc rea sed  Capac i t y  

F igu re  3.0 i s  an updated queue s i m u l a t i o n  from Appendix B. T h i s  

o p e r a t i o n a l  p r o f i l e  d a t a  f o r  t h e  d e s i g n  day i n d i c a t e s  t h a t :  w i t h  an  

ave rage  c a r r y i n g  c a p a c i t y  of 11 v e h i c l e s  each  (assuming one t r a i l e r  p e r  

t r i p ) ,  2 v e s s e l s  should be a b l e  t o  handle  t h e  1985-86 t r a f f i c  volume. 

During t h a t  t ime  pe r iod  i n  J u l y  and August ,  however, t h e  Detour  s i d e  

t y p i c a l l y  r e p o r t e d  v e h i c l e s  w a i t i n g  from 30 minutes  t o  3 hours .  The 

d i s c r epancy  between t h e  a c t u a l  and t h e  s imu la t ed  queue of t h e  f e r r y  i s  



Revised 6-27-86 

Drumnand Is land Ferry Serv ice  Analysis  

DESIGN DRY QUEUE SIHULATICN: 1984-85 
.' a 
_.4 

1994 - 1985 One Vessel F l e e t  21 Two Vessel F lee t  21 31 
Hour Druaaond ~ C C O P -  Queue ( t l inu tes )  Rccoo- Queue IHinutes) 
Ending De Tour Is land Total  r o d a t e s l l  30 70 110 nodates 11 30 70 110 

Total  333 117 450 

Hctes: 1/ Each of t h e  v e s s e l s  i s  capable of ca r ry iny  12 v e h i c l e s  or  u n i t s ,  Based on f i g u r e s  
provided by EUPTA f o r  v e h i c l e s  c a r r i e d  by type ,  apyroximately one v e h i c l e  per c ross ing  
i s  l a r g e r  than a  s i n g l e  veh ic le  or i s  haul ing a  t r a i l e r .  Th i s  r e s u l t s  i n  only 11 ac tua l  
v e h i c l e s  being c a r r i e d ,  even though a l l  12 a v a i l a b l e  u n i t  spaces  a r e  being u t i l i z e d ,  
Therefore,  a  capac i ty  of 11 v e h i c l e s  per vessel  ha5 been used f o r  t h i s  ana lys i s .  

21 I t  i s  assumed t h a t  one round t r i p  t a k e s  40 minutes, 
31 The two vessel  f l e e t  c o n s i s t s  of one vessel  opera t ing  24 hours d a i l y  and the  second 

opera t ing  from 10:OO a d o .  t o  b;OO p.n. 

Ecurce: [DOT,  Bureau of Transportat ion PI inning,  Passenger Transpor ta t ion  PIanning Sec t ion ,  
jurf ace Systems Unit ,  

F i g u r e  3 . 0  - Simulated Queue ~nalysis 
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be l i eved  t o  be due t o  t h e  u n p r e d i c t a b l e  c o n c e n t r a t i o n  and mix of 

v e h i c l e s  du r ing  t h e  peak season.  

An a d d i t i o n a l  v a r i a b l e  i s  t h a t  t h e  a c t u a l  t ime i t  t a k e s  f o r  t h e  

"Drummond I s l a n d e r  I" t o  make a  t r i p  d i f f e r s  from t h a t  of t h e  "Drummond 

I s l a n d e r  11." The "Drummond I s l a n d e r  I" u s u a l l y  t a k e s  l e s s  t ime f o r  

l oad ing  and unloading .  The s imu la t ed  queue a n a l y s i s  d e a l s  w i th  a n  

average  t ime of 20 m i n u t e s / t r i p  f o r  each  f e r r y .  The t r u e  o p e r a t i n g  

s c e n a r i o ,  i n  f a c t ,  i s  t h a t  o f t e n  du r ing  t h e s e  peak p e r i o d s  one f e r r y  has  

been o v e r t a k e n ,  n e c e s s i t a t i n g  one v e s s e l  t o  wa i t  f o r  t h e  o t h e r  t o  

load/unload .  With t h e s e  v a r i a b l e s  i n  mind, i t  i s  no t  s u r p r i s i n g  t h a t  

t h e  queue s i m u l a t i o n  does not  r e f l e c t  t h e  wors t  ca se .  

The need f o r  i n c r e a s e d  c a p a c i t y  i s  f u r t h e r  suppor ted  by t h e  f u t u r e  

growth i n . r i d e r s h i p  t h a t  i s  p r e d i c t e d  by t h e  yea r  2000 ( s e e  Appendix B ) .  

F igure  4.0 d e p i c t s  t h e  des ign  day queue s i m u l a t i o n  wi th  a  60% i n c r e a s e  

i n  r i d e r s h i p .  

The amount of de l ay  now exper ienced  du r ing  t h e  months of J u n e ,  

J u l y ,  and August ( w i t h  t h e  o p e r a t i o n  of two f e r r i e s  du r ing  peak hour s )  

and t h e  p r o j e c t i o n  t h a t  an i n c r e a s e  i n  f e r r y  t r a f f i c  can  be expec ted  i n  

t h e  next  f i f t e e n  y e a r s ,  demonst ra te  t h e  need t o  i n c r e a s e  t h e  c a r r y i n g  

c a p a c i t y  of t h e  o v e r a l l  system. With t h i s  need e s t a b l i s h e d ,  c r i t e r i a  

f o r  ( 1 )  t h e  m o d i f i c a t i o n  of t h e  "Drummond I s l a n d e r  11" and ( 2 )  t h e  

purchase of a  newlex i s t i ng  v e s s e l  were developed. 
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3.0 A l t e r n a t i v e s  : "Drummond I s l a n d e r  11" 

3.1 Mod i f i ca t i on  C r i t e r i a  

A s  a  r e s u l t  of a  review of t h e  o p e r a t i n g  p r o f i l e  and i n t e r v i e w s  

w i t h  EUPTA p e r s o n n e l  d i s c u s s i n g  t h e  shor tcomings  of t h e  "Drummond 

I s l a n d e r  II", t h e  fo l l owing  c r i t e r i a  f o r  m o d i f i c a t i o n  a r e  o f f e r e d :  

Modify t h e  "Drummond I s l a n d e r  11" t o :  

1.)  a l l o w  f o r  b e t t e r  i c e  o p e r a t i o n s ,  and 

2 . )  i n c r e a s e  t h e  o v e r a l l  c a r r y i n g  c a p a c i t y  of t h e  f e r r y  system 
t o  meet t h e  p r e s e n t  needs of t h e  r o u t e ,  

3.2 M o d i f i c a t i o n s  t o  Improve I c e  Ope ra t i ons  

A s t u d y  of t h e  v e s s e l  showed t h a t  no economical  m o d i f i c a t i o n s  

could  be made t o  t h e  "Drummond I s l a n d e r  11" t h a t  would g r e a t l y  improve 

i t s  i c e  o p e r a t i o n s .  The "Drummond I s l a n d e r  11" does  no t  l end  i t s e l f  t o  

i c e  o p e r a t i o n s  due t o  i t s  b a r g e - l i k e  shape  which t e n d s  t o  b u i l d  up i c e  

i n  f r o n t  and under  t h e  v e s s e l .  I n  a d d i t i o n  t o  i t s  i n a b i l i t y  t o  move 

through t h e  i c e ,  t h e  crews r e p o r t  t h a t  t h e  amount of s t r e s s  t a k e n  by t h e  

p r o p e l l e r s  i n  i c e  i s  e x c e s s i v e  due t o  t h e  r e l a t i v e l y  sha l low d r a f t ,  f l a t  

bot tom, and t h e  ou tboard  l o c a t i o n  of t h e  twin  screws.  One comment 

summed i t  up:  "she i s  shaped l i k e  a  pumpkin seed  and e v e r y t h i n g  comes 

up i n t o  t h e  p r o p e l l e r s . "  

Ope ra to r s  of t he  f e r r y ,  EUPTA p e r s o n n e l ,  nava l  a r c h i t e c t s ,  and t h e  

s h i p y a r d s  i n t e rv i ewed  agreed  t h a t  f o r  v e s s e l s  of t h i s  s i z e  (unde r  100 

g r o s s  t o n s ) ,  a  s i n g l e  screw v e s s e l  o r  a  double-ender  ( p r o p e l l e r  a t  bow & 

s t e r n )  i s  t h e  b e s t  cho i ce  f o r  i c e  o p e r a t i o n s .  A vee-shaped h u l l  t h a t  
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sp reads  t h e  i c e ,  t h e  c e n t e r  l i n e  l o c a t i o n  of t h e  p r o p e l l e r  w i th  

i n c r e a s e d  immersion,  and t h e  i n c r e a s e d  t h r u s t  a v a i l a b l e  from a  l a r g e r  

s i n g l e  screw add up t o  t h e  b e s t  cho ice  f o r  i c e  o p e r a t i o n s .  The 

performance of t h e  "Drummond I s l a n d e r  I ,"  a  s i n g l e  screw v e s s e l ,  a t t e s t s  

t o  t h i s  f a c t .  

3.2.1 Genera l  Recommendations - I c e  Ope ra t ion  

Both v e s s e l s  can be b e t t e r  p r o t e c t e d  from rudder  damage i n  i c e .  

An i c e  chock could  be i n s t a l l e d  t o  p r o t e c t  t h e  rudde r  when backing down. 

This  s m a l l  appendage would cause  l i t t l e  d r ag  and can be economical ly 

des igned  and i n s t a l l e d .  (F igu re  5.0 i l l u s t r a t e s  t h e  t ype  of i c e  chock 

t h a t  could  be f i t t e d . )  

An a d d i t i o n a l  p r o t e c t i o n  ' t h a t  might be cons ide red  t o  a l l e v i a t e  bow 

damage i n  i c e  i s  f e r r o u s  cement r e in fo rcemen t ,  Determina t ion  of t h e  

e f f e c t i v e  u se  of cement i s  dependent  on p a s t  expe r i ence  of t h e  v e s s e l s  

and t h e  amount of damage t h a t  i s  encountered  i n  t h e  bow a r e a  due t o  

running i n  i c e ,  

F i n a l l y ,  i n v e s t i g a t i o n  should  be made i n t o  t h e  use  of a  bubbler  

system a t  each  of t h e  f e r r y  s l i p s .  It was r e p o r t e d  t h a t  most of t h e  

h u l l ,  r u d d e r ,  and p r o p e l l e r  damage i n  i c e  i s  a  r e s u l t  of jamming t h e  

f e r r y  i n t o  an ice-packed s l i p .  Although a  bubbler  system would not  

add re s s  every  i c e  c o n d i t i o n  ( i . e . ,  l a r g e  s h i f t i n g  i c e  f l ows )  i t  would 

seem t h a t  i t  could  h e l p  t o  reduce  i c e  build-up i n  t h e  f e r r y  s l i p s ,  A 

d e c i s i o n  on t h i s  recommendation would r e q u i r e  more i n d e p t h  s tudy  of t h e  

l o c a l  i c e  c o n d i t i o n s  and i s  beyond t h e  scope of t h i s  p r o j e c t .  



F i g u r e  5 . 0  - I c e  Chock f o r  Rudder P r o t e c t i o n  
-13- 
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3.2.2 Conclus ions  - I c e  Opera t ion  

The volume of v e h i c l e  t r a f f i c  i s  low enough du r ing  t h e  i c e  season  

t h a t  o p e r a t i n g  only one f e r r y  i s  j u s t i f i e d ;  t h e  "Drummond I s l a n d e r  I" 

performs i n  i c e  q u i t e  we l l .  I f  a  d e c i s i o n  i s  made t o  keep t h e  "Drummond 

I s l a n d e r  11" r a t h e r  t han  r e p l a c e  i t  w i t h  a  new v e s s e l ,  t h e  problem of 

not  having a  capab le  ice-going backup v e s s e l  i n  ca se  of a  breakdown 

s t i l l  e x i s t s .  

The "Drummond I s l a n d e r  11" i s  no t  a  v i a b l e  a l t e r n a t i v e  i n  i c e  

o p e r a t i o n s .  It can o p e r a t e  i n  i c e  a s  i t  d i d  t h i s  l a s t  s p r i n g ;  however, 

i t  i s  ex t remely  i n e f f i c i e n t .  It should  be noted t h a t  i n c r e a s i n g  t h e  

v e s s e l ' s  l e n g t h ,  a s  proposed i n  t h e  next  s e c t i o n ,  w i l l  probably r e s u l t  

i n  f u r t h e r  d e c r e a s i n g  i t s  e f f i c i e n c y  i n  i c e  due t o  t h e  i n c r e a s e  i n  h u l l  

su r f  ace  a r e a .  
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3.3 Mod i f i ca t i on  t o  I n c r e a s e  t h e  Ca r ry ing  Capaci ty  

3.3.1 Mod i f i ca t i on  C r i t e r i a  

The f o l l o w i n g  c r i t e r i a  were used i n  de t e rmin ing  t h e  proposed 

l eng then ing  of t h e  "Drummond I s l a n d e r  11" by 32 f e e t .  

a .  I n c r e a s e  c a r r y i n g  c a p a c i t y  from 12 t o  19.2 c a r s .  Th i s  i s  

based on t h e  d e s i g n  hour h igh  d i r e c t i o n  f o r e c a s t  which 

shows t h a t ,  f o r  t h e  low c a s e ,  t h e  volume f o r  t h e  y e a r  

2000 w i l l  i n c r e a s e  by 60% ove r  t h a t  of 1985. (See  

Appendix B ) .  

b. Main ta in  t h e  p r e s e n t  manning requi rements  of one Cap ta in  

and one deckhand. 

c .  Provide  f o r  e a s i e r  l oad ing  and unloading  of l a r g e  

v e h i c l e s :  motor homes, t r u c k s ,  t r a i l e r s ,  e t c .  

3.3.2 Meeting t h e  C r i t e r i a  

Of t h e  t h r e e  c r i t e r i a  l i s t e d  above ,  t h e  manning. requi rements  

t u rned  out  t o  be t h e  c o n t r o l l i n g  f a c t o r .  The "Drummond I s l a n d e r  11" was 

b u i l t  under  t h e  r e g u l a t i o n s  o u t l i n e d  i n  subchap te r  T of t h e  t h e  Code of 

Fede ra l  Regu la t i ons  (CFR). Vesse l s  b u i l t  under t h i s  subchap te r  of t h e  

CFR a r e  o f t e n  r e f e r r e d  t o  a s  'IT" boa t s .  The r u l e s  o r i g i n a l l y  s p e c i f i e d  

t h a t ,  f o r  v e s s e l s  t o  o p e r a t e  under  t h e  more l e n i e n t  r e g u l a t i o n s  of 

subchap te r  T ,  t hey  had t o  be l e s s  than  100 g r o s s  t o n s  and not  more t han  

65 f e e t  i n  l e n g t h .  Hence, t h e r e  e x i s t  a  l a r g e  number of 65 f o o t  

passenger  boa t s .  The r e g u l a t i o n s  were l a t e r  amended t o  remove t h e  

r e s t r i c t i o n  of 65 f e e t .  Today t h e  requirement  i s  t h a t  t h e  v e s s e l  must 

be under 100 g r o s s  t o n s  and c a r r y  l e s s  t han  150 passengers .  ( I t  should 

-15- 
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be no ted  h e r e  t h a t  g r o s s  tonnage i s  no t  a  measurement of w e i g h t ,  but  

r a t h e r  a  vo lume t r i c  measure t h a t  i s  dependent  on t h e  l ayou t  of t h e  

v e s s e l .  ) 

The r ea son  f o r  d e t a i l i n g  t h e  i n fo rma t ion  concern ing  t h e  CFR i s  t o  

h i g h l i g h t  t h e  f a c t  t h a t  t h e  manning requi rements  f o r  v e s s e l s  under  

Subchapter  T i s  a  judgemental  c a l l  by t h e  O f f i c e r  i n  Charge ,  Marine 

I n s p e c t i o n ,  of t h e  U.S. Coast  Guard. [ 2 ]  The p o s s i b i l i t y  of modifying 

t h e  "Drummond I s l a n d e r  11" was t h e r e f o r e  d i s c u s s e d  w i t h  t h e  Commander of 

t h e  Marine I n s p e c t i o n  O f f i c e  i n  S t .  I gnace ,  Michigan. I t  was h i s  

recommendation t h a t  i f  t he  p r e s e n t  crew complement i s  t o  be ma in t a ined ,  

t h e  v e s s e l  should  be kep t  under  100 f e e t  i n  l e n g t h .  

Two o t h e r  f a c t o r s ,  ave rage  a u t o  l e n g t h  and o r i g i n a l  v e s s e l  d e s i g n ,  

l e a d  t o  t h e  recommendation t h a t  a  3 2 4  o o t  s e c t i o n  be added. F i r s t ,  t h e  

ave rage  o v e r a l l  l e n g t h  of 1986 pas senge r  c a r s  i s  15 ' 5 " [3 ] .  Two c a r  

l e n g t h s  i s  t h e  maximum t h a t  could  be added t o  remain under  t h e  100 f o o t  

l e n g t h  recommended by t h e  Coas t  Guard. F i n a l l y ,  t h e  v e s s e l  was 

o r i g i n a l l y  de s igned  w i t h  w a t e r t i g h t  bulkheads every  16 f e e t .  I n  keeping 

w i th  t h i s  d e s i g n ,  a  32-foot s e c t i o n  i s  proposed t o  accommodate t h e  

a d d i t i o n a l  two v e h i c l e  c a r  l e n g t h s .  F igure  6.0 shows t h e  deck a r e a  

i n c r e a s e .  

The a d d i t i o n  of t h e  32 f o o t  s e c t i o n  meets  t h e  c r i t e r i a  of 

i n c r e a s i n g  t h e  c a r r y i n g  c a p a c i t y  of t h e  v e s s e l  by 60% t o  h e l p  meet t h e  
- 

f u t u r e  needs of t h e  f e r r y  system. F igu re  7 .0  shows t h e  l ayou t  of 

v e h i c l e  u n i t s  of 16 f e e t  x  6.0 f e e t  i n  t h e  deck a r e a  w i t h  t h e  

recommended l eng then ing ,  
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The l e n g t h e n i n g  of t h e  v e s s e l  by t h i s  amount f a c i l i t a t e s  l o a d i n g  

and unloading  of l a r g e  vehic les - - the  t h i r d  m o d i f i c a t i o n  c r i t e r i a .  Motor 

homes, t r u c k s ,  and t r a i l e r s  t h a t  a r e  unable  t o  f i t  under  t h e  overhang 

of t h e  pas senge r  c a b i n s  w i l l  be a b l e  t o  maneuver o f f  t o  t h e  s i d e  a s  

shown i n  F igu re  8.0. 

The overhanging c a b i n s  ( F i g u r e s  9.0 a  & b)  have been t h e  s u b j e c t  

of much d i s c u s s i o n  f o r  t h e  "Drummond I s l a n d e r  11." The d e s i g n  of f e r r y  

c a b i n s  a l l o w s  f o r  complete  u t i l i z a t i o n  of a l l  deck  space .  These c a b i n s  

were dec reased  i n  w id th  i n  1970. It was r e c e n t l y  proposed t h a t  one of 

t h e  c a b i n s  be comple te ly  removed t o  a l l ow  more open deck space ,  P u b l i c  

response  t o  t h i s  p roposa l  was no t  f a v o r a b l e ,  and t h e  c a b i n  was not  

removed. F u r t h e r  cab in  m o d i f i c a t i o n ,  i n  a d d i t i o n  t o  l e n g t h e n i n g ,  would 

no t  enhance t h e  l o a d i n g  a n d .  un load ing  of t h e  v e s s e l  enough t o  j u s t i f y  

t h e  c o s t ,  

3.3.3 Cost  Es t ima te  f o r  Lengthening 

The t o t a l  e s t ima ted  c o s t  of t h e  proposed 32 f t .  l eng then ing  of t h e  

"Drummond I s l a n d e r  11" i s  $250,000. Th i s  c o s t  r e p r e s e n t s  $200,000 i n  

sh ipya rd  c o s t s  and $50,000 i n  e n g i n e e r i n g  c o s t s .  

The sh ipya rd  c o s t  i s  based on a  s t e e l  weight  of t h e  75,500 l b .  

s e c t i o n  t o  be added ,  a t  a  sh ipya rd  c o s t  of $2.00 p e r  pound. (See  

Appendix C f o r  c a l c u l a t i o n s ) .  A 30% f a c t o r  was added f o r  a d d i t i o n a l  

m o d i f i c a t i o n s  such  a s  new f u e l  t a n k s  and t h e  upgrade of e l e c t r i c a l  and 

s a f e t y  sys tems t h a t  may be n e c e s s a r y  w i t h  t h e  l eng then ing .  I t  should be 

assumed t h a t  upgrade of t h e  sys tems w i l l  be r equ i r ed  by t h e  Coast  Guard. 





F i g u r e  9 .0a - Overhanging Passenger  Cabins ,  Looking A f t  

F igu re  3.0b - Four Veh ic l e s  Across ,  Under Passenger  Cabins  
- 2 1 -  
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Eng inee r ing  c o n s t r u c t i o n  c o s t s  and c o s t s  f o r  i n t e r f a c i n g  w i t h  

r e g u l a t o r y  a g e n c i e s  were e s t i m a t e d  t o  be 25% of t h e  sh ipya rd  c o s t s .  

A t  t h i s  t i m e ,  i t  should  be noted  t h a t  t h e  s i s t e r  s h i p  t o  t h e  

"Drummond I s l a n d e r  11" i s  t h e  "Voyageur." T h i s  f e r r y  i s  ope ra t ed  by t h e  

Washington I s l a n d  Fe r ry  L ine ,  I n  1985 they  put  forward  an  RFP t o  modify 

t h e i r  f e r r y  ( a s  shown i n  Appendix D ) .  Complete r e f i t t i n g  of t h e  

deckhouse,  l e n g t h e n i n g ,  and repowering t h e  v e s s e l  were sugges t ed  

m o d i f i c a t i o n s .  They proved t o  be t o o  c o s t l y  and were n o t  pursued.  

The d i f f e r e n c e  between t h e  m o d i f i c a t i o n  of t h e  "Drummond I s l a n d e r  

T I "  and t h e  "Voyageur," i s  i n  t h e  s t a t e  of t h e  v e s s e l  p r i o r  t o  i t s  

m o d i f i c a t i o n .  The "Voyageur" had only  a  9  f o o t  c l e a r a n c e  under  t h e  

deckhouse;  t h e  "Drummond I s l a n d e r  11" has  a  14 f o o t  c l e a r a n c e  amidships .  

A d d i t i o n a l l y ,  t h e  "Voyageur" needed t o  be repowered;  t h e  "Drummond 

I s l a n d e r  11" was repowered i n  1984 and p r e s e n t l y  has  on ly  5000 hours  on 

h e r  eng ines .  Improving t h e  c a r r y i n g  c a p a c i t y  and load ing  

c h a r a c t e r i s t i c s  of t h e  "Drummond I s l a n d e r  11" i s  a c h i e v a b l e  w i thou t  

making eng ine  and c a b i n  m o d i f i c a t i o n s .  Th i s  makes t h e  proposed 32 f o o t  

l eng then ing  a  v i a b l e  a l t e r n a t i v e  t o  t h a t  of pu rchas ing  a  new v e s s e l .  
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4.0 ~ e p l a c e m e n t / ~ d d i t i o n a l  Vesse l  Purchase  Options 

4 . 1  Replacement / A d d i t i o n a l  Vesse l  C r i t e r i a  

Based on t h e  review of t h e  o p e r a t i o n a l  p r o f i l e  of t h e  Drummond 

I s l a n d  Fe r ry  S e r v i c e  and t h e  v e s s e l  requi rements  o u t l i n e d  i n  s e c t i o n  

2 .0 ,  t h e  f o l l o w i n g  c r i t e r i a  f o r  purchase  of a  new o r  used v e s s e l  have 

been e s t a b l i s h e d  : 

1. The f e r r y  must be capab le  of e f f i c i e n t  i c e  o p e r a t i o n s .  

2. The f e r r y  must be compa t ib l e  w i t h  e x i s t i n g  dock f a c i l i t i e s .  

3 .  The f e r r y  c a r r y i n g  c a p a c i t y  must be:  

a .  1 9  v e h i c l e s  t o  o p e r a t e  i n  c o n j u n c t i o n  w i t h  a  second 1 2  
v e h i c l e  f e r r y  t o  meet t h e  needs p r o j e c t e d  f o r  t h e  y e a r  2000,  

b. 44 v e h i c l e s  t o  o p e r a t e  a lone  a s  a  rep lacement  f e r r y  t o  
hand le  a l l  t r a f f i c  y e a r  around.  

4.2 A v a i l a b i l i t y  of E x i s t i n g  Vesse l  o r  Design 

The p o s s i b i l i t y  of f i n d i n g  an  e x i s t i n g  v e s s e l  f o r  purchase  t h a t  

would meet t h e  o u t l i n e d  c r i t e r i a  i s  remote. Although a t  l e a s t  one f e r r y  

has been i d e n t i f i e d  a s  a  p o s s i b i l i t y ,  i t  i s  a  twin  screw v e s s e l .  As 

d i s c u s s e d  e a r l i e r ,  i t  has  been de termined  t h a t  a  s i n g l e  screw v e s s e l  i s  

neces sa ry  i n  o r d e r  t o  ach i eve  a c c e p t a b l e  i c e  o p e r a t i o n s .  

Vesse l  d e s i g n s  f o r  t h e  t y p e  of f e r r y  r e q u i r e d  t o  meet t h e  d e s i g n  

c r i t e r i a  e x i s t .  A number of nava l  a r c h i t e c t u r e  f i r m s  were c o n t a c t e d  and 

i n d i c a t e d  t h a t  t h e  b u i l d i n g  of a  double-ender ,  t h a t  could  w i th s t and  t h e  

r i g o r s  of ' i c e  o p e r a t i o n s ,  i s  w e l l  w i t h i n  t h e  s t a t e - o f - t h e - a r t .  h 
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double-ended f e r r y  i s  t h e  most d e s i r a b l e  s i n c e  t h e  p r e s e n t  c r o s s i n g  t ime 

of 20 minutes  could be reduced t o  15 minutes  by e l i m i n a t i n g  v e s s e l  

t u rnabou t s .  

Examples of e x i s t i n g  f e r r i e s  i n  o p e r a t i o n  a r e  not  provided i n  t h i s  

r e p o r t  i n  o r d e r  t o  avo id  any p o s s i b i l i t y  of b i a s  toward one des ign  f i r m  

over  a n o t h e r .  S u f f i c e  i t  t o  say  t h a t ,  i f  t h e  Michigan Department of 

T r a n s p o r t a t i o n  were t o  f o r m a l l y  s o l i c i t  a  d e s i g n ,  t h e  a r c h i t e c t u r a l  

community would be a b l e  t o  provide  e x i s t i n g  v e s s e l s  and des igns  of f  t h e  

she l f  t h a t  could  be economica l ly  modi f ied  t o  meet t h e  d e s i g n  c r i t e r i a .  

4.3 Cost Es t ima te  f o r  New Vesse l  

The "going p r i c e "  f o r  a  f e r r y  t h a t  i s  capab le  of c a r r y i n g  15-20 

c a r s  i s  e s t ima ted  t o  be 1-1.5 m i l l i o n  d o l l a r s .  The c o s t  of a  f e r r y  t h a t  

w i l l  c a r r y  35-45 c a r s  i s  e s t i m a t e d  t o  be between 3.2 and 4.0 m i l l i o n  

d o l l a r s .  These f i g u r e s  a r e  based on d a t a  from d e s i g n  f i r m s  and 

d i s c u s s i o n s  w i t h  f e r r y  o p e r a t o r s  t h a t  have r e c e n t l y  purchased ,  o r  a r e  

about  t o  pu rchase ,  s i m i l a r  v e s s e l s ,  

5.0 C o m ~ a r i s o n  of A l t e r n a t i v e s  

5.1 Es t ima te  of Opera t ing  Cos t s  

I n  o r d e r  t o  provide  a  b a s i s  f o r  comparing a l t e r n a t i v e s ,  an 

a n a l y s i s  of t h e  d a i l y  o p e r a t i n g  c o s t s  f o r  t h e  f e r r i e s  was done. The 

p r e s e n t  o p e r a t i o n  and t h r e e  o t h e r  s c e n a r i o s ,  a l t e r n a t i v e s  A ,  B ,  and C ,  

were reviewed. A twenty y e a r  t ime frame was used f o r  p r o j e c t i n g  t h e s e  

c o s t s .  

- 2 4 -  
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A l t e r n a t i v e  A e n v i s i o n s  s e l l i n g  t h e  "Drummond I s l a n d e r  11" 

and pu rchas ing  a  new double-ended i c e  c l a s s  f e r r y  capab le  of c a r r y i n g  

20-25 au tomob i l e s  a t  12 mph. The "Drummond I s l a n d e r  I" w i l l  be r e t a i n e d  

t o  p rov ide  r e l i e f  du r ing  t h e  peak summer season ,  F igu re  10.0 shows t h e  

c a r r y i n g  c a p a c i t y  of t h i s  a l t e r n a t i v e  p l o t t e d  a g a i n s t  t h e  p r o j e c t e d  

i n c r e a s e  i n  r i d e r s h i p  l e v e l s  f o r  t h e  y e a r  2000 p e r  t h e  d e s i g n  day 

d e s c r i b e d  i n  s e c t i o n  2.0* 

A l t e r n a t i v e  B e n v i s i o n s  t h e  l eng then ing  of t h e  "Drummond I s l a n d e r  

11" by 3 2 ' ,  a s  d e t a i l e d  i n  s e c t i o n  3.0. The "Drummond I s l a n d e r  I" would 

con t inue  t o  be t h e  v e s s e l  used f o r  i c e  o p e r a t i o n s  and bo th  f e r r i e s  would 

o p e r a t e  d u r i n g  t h e  peak summer hours .  F igu re  11.0 shows t h e  c a r r y i n g  

c a p a c i t y  of t h i s  a l t e r n a t i v e  p l o t t e d  a g a i n s t  t h e  p r o j e c t e d  i n c r e a s e  i n  

r i d e r s h i p .  

A l t e r n a t i v e  C e n v i s i o n s  s e l l i n g  t h e  "Drummond I s l a n d e r  11" and 

pu rchas ing  a  new double-ended i c e  c l a s s  f e r r y  capab le  of c a r r y i n g  30-40 

v e h i c l e s .  The "Drurnmond I s l a n d e r  I" would be r e t a i n e d  only  a s  a  backup 

v e s s e l  i n  c a s e  of a  breakdown. An i n c r e a s e  i n  crew s i z e  from two t o  

t h r e e  pe r sons  was assumed f o r  o p e r a t i n g  t h e  f e r r y ,  F igu re  12.0 shows 

t h e  c a r r y i n g  c a p a c i t y  of t h i s  a l t e r n a t i v e  p l o t t e d  a g a i n s t  t h e  p r o j e c t e d  

i n c r e a s e  i n  r i d e r s h i p ,  





Flgure 1 1.0 - A1 ternative B Capacity, Ridership 
60% increase fo r  the year 2000. 
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F igu re  13 summarizes t h e  r e s u l t s  of each  o p e r a t i n g  s c e n a r i o .  The 

c a l c u l a t i o n s  . f o r  each  f e r r y  a r e  conta ined  i n  Appendix E. The 

d i f f e r e n c e s  i n  y e a r l y  o p e r a t i n g  c o s t s  f o r  each  of t h e  a l t e r n a t i v e s  i s  

shown i n  Table  5.1 below. 

Yearly Opera t ing  Di f f e r ence  Be tween 
Cost  P re sen t  and A l t e r n a t i v e  

P re sen t  Ope ra t ion  $ 428,636 N / A  

A l t e r n a t i v e  A $ 600,019 $ 171,383 

A l t e r n a t i v e  B $ 460,832 $ 32,195 

A l t e r n a t i v e  C $ 1,011,808 $ 583,171 

Table  5.1 D i f f e r e n c e s  i n  y e a r l y  o p e r a t i n g  c o s t s .  

5.2 R e l a t i v e  Scor ing  of A l t e r n a t i v e s  

There a r e  a  number of f a c t o r s  a s s o c i a t e d  wi th  t h e  o p e r a t i o n  of t h e  

Drummond I s l a n d  f e r r y  system which a r e  not q u a n t i f i a b l e  i n  terms of 

d o l l a r s  and c e n t s .  These f a c t o r s  range from t h e  a e s t h e t i c  appea l  of t h e  

f e r r y  and i t s  a b i l i t y  t o  a t t r a c t  t ou r i sm d o l l a r s ,  t o  t h e  a r e a  of s a f e t y  

and r e l i a b i l i t y  of t h e  f e r r y  o p e r a t i o n  du r ing  adve r se  weather  

c o n d i t i o n s .  These v a r i a b l e s  a r e  addressed  i n  Table 5 .2  below. The 

f a c t o r s  f o r  each  a l t e r n a t i v e  a r e  scored  us ing  " ! I '  f o r  s u p e r i o r ,  "+" f o r  

good,  " ( - ) I 1  f o r  f a i r ,  and "-" f o r  undes i r ab l e .  
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FACTORS ICONTENDERS 

Veh ic l e  Capac i t y  1986 

ALTERNATIVES 
P r e s e n t  Ope ra t i on  A B C 

- ! ! ! 

Veh ic l e  C a p a c i t y  2000 - ! t ! 

I c e  Nav iga t i on  ( -1 ! (-1 ! 

Opera t i ng  C o s t s  

R e l i a b i l i t y  

R i d e r s h i p  Appeal (-1 ! ( -1 ! 

I t  I I 1  
, = s u p e r i o r  

l l + l l  = good 

= f a i r  
11-11 = u n d e s i r a b l e  

Table  5.2 R e l a t i v e  Sco r ing  of A l t e r n a t i v e s  

6.0 Conc lus ions  

6.1. A l t e r n a t i v e  C 

A l t e r n a t i v e  C ( pu rchase  of a  35-45 v e h i c l e  f e r r y ) ,  w i t h  a  c o s t  

i n c r e a s e  i n  y e a r l y  o p e r a t i n g  t h a t  i s  more t h a n  doub le  t h a t  of t h e  

p r e s e n t  f e r r y  o p e r a t i o n ,  i s  n o t  a  v i a b l e  a l t e r n a t i v e .  The number of 

empty v e h i c l e  s p a c e s  t h a t  would be moved throughout  t h e  w i n t e r  months i s  

what d r i v e s  t h i s  a l t e r n a t i v e  ou t  of c o n s i d e r a t i o n .  

6 .2  A l t e r n a t i v e  B 

A l t e r n a t i v e  B ( l e n g t h e n i n g  "Drummond I s l a n d e r  11")  w i l l  a d e q u a t e l y  meet 

t h e  needs of t h e  f e r r y  sys tem d u r i n g  t h e  peak summer t r a f f i c  f low.  The 

-31-  



ANALYSIS OF DRUMMOND ISLAND FERRY SYSTEM 
FINAL REPORT - AUGUST 22,  1986 

i n c r e a s e  i n  y e a r l y  o p e r a t i n g  c o s t s  i s  a  modest $32,195.  The major 

drawback, however, i s  t h e  u n r e l i a b i l i t y  of t h e  f e r r y  s e r v i c e  du r ing  t h e  

w i n t e r  months. 

6.3 A l t e r n a t i v e  A 

A l t e r n a t i v e  A (pu rchase  of a  new double-ended i c e  c l a s s  20-25 

v e h i c l e  f e r r y )  b e s t  meets t h e  l ong  term needs of t h e  f e r r y  system. The 

i n c r e a s e  i n  y e a r l y  o p e r a t i n g  c o s t s  i s  e s t i m a t e d  t o  be $172,000. T h i s  

c o s t  can  be o f f s e t  somewhat by t h e  p r o j e c t e d  i n c r e a s e  i n  r i d e r s h i p .  

It  was i n d i c a t e d  t h a t ,  i f  t h e  c o s t l b e n e f i t  a n a l y s i s  f a v o r s  

c o n s t r u c t i o n  of a  new v e s s e l ,  c o n s i d e r a t i o n  should  be made i n  t h i s  

r e p o r t  r ega rd ing  t h e  d i s p o s i t i o n  of t h e  remaining v e s s e l s .  As s t a t e d  

e a r l i e r ,  i t  i s  a p p r o p r i a t e  f o r  t h e  "Drummond I s l a n d e r  I" t o  be r e t a i n e d  

a s  a  r e l i e f  summer v e s s e l  and a  backup w i n t e r  v e s s e l .  T h i s  v e s s e l  

should  be r e t a i n e d  i n  p r e f e r e n c e  t o  t h e  "Drummond I s l a n d e r  11" because 

i t  i s  t h e  more capab le  v e s s e l  i n  i c e .  (Appendix F  g i v e s  a  l i s t i n g  of 

l o c a l  Grea t  Lakes f e r r y  o p e r a t o r s ,  a  n a t i o n a l  o r g a n i z a t i o n  of f e r r y  

o p e r a t o r s ,  and t r a d e  magazines t h a t  would g i v e  ample exposure  f o r  t h e  

s a l e .  ) 

The u l t i m a t e  d e c i s i o n  f o r  choosing one of t h e  a l t e r n a t i v e s  

provided  i n  t h i s  r e p o r t  i s  l a r g e l y  dependent  on t h e  fund ing  suppor t  t h a t  

t h e  S t a t e  i s  w i l l i n g  t o  provide .  A l t e r n a t i v e  A would p rov ide  a  r e l i a b l e  

and f l e x i b l e  f e r r y  s e r v i c e  t h a t  would t a k e  t h e  system t o  t h e  t u r n  of t h e  

cen tu ry .  Although t h e  i n c r e a s e d  c o s t  p e r  y e a r  f o r  t h e  system i s  

s i g n i f i c a n t  ove r  t h a t  of A l t e r n a t i v e  B ,  an  a e s t h e t i c a l l y  a p p e a l i n g  f e r r y  
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t h a t  i s  e f f i c i e n t l y  moving t r a f f i c  may be a drawing f a c t o r  t h a t  w i l l  

boos t  t h e  p r o j e c t e d  i n c r e a s e  i n  t r a f f i c ,  and i n  t u r n ,  revenues.  

7.0 Recommendations f o r  F u r t h e r  I n v e s t i g a t i o n  

7 . 1  Dock F a c i l i t i e s  

I n v e s t i g a t i o n  should  be made i n t o  t h e  p o s s i b i l i t y  of e s t a b l i s h i n g  

two f e r r y  docks on each  s i d e  of t h e  rou t e .  P r e s e n t l y  t h e r e  i s  only one 

dock on each  s i d e ,  

Two f e r r y  docks on each  s i d e  would provide  g r e a t e r  f l e x i b i l i t y  of 

t h e  f e r r y  o p e r a t i o n  du r ing  t h e  summer months when two f e r r i e s  a r e  

o p e r a t i n g  a t  t h e  same t ime.  The s i t u a t i o n  of one f e r r y  s t a n d i n g  off  t o  

w a i t  f o r  t h e  o t h e r  t o  c l e a r  would be e l i m i n a t e d .  I n  a d d i t i o n ,  t h e  

d e s i g n  of an  a d d i t i o n a l  f e r r y  s l i p .  could  be done i n  such a way a s  t o  

minimize i c e  b u i l d  up and t h u s  enhance t h e  w i n t e r  o p e r a t i o n  a s  we l l .  

7 . 2  Assessment of Needs -- St .  Marys River  Fe r ry  System . 

I n v e s t i g a t i o n  should  be made i n t o  t h e  needs of t h e  e n t i r e  S t .  

l larys  R ive r  f e r r y  system so  t h a t  any new f e r r y  purchase  would be capab l e  

of i n t e g r a t i n g  i n t o  t h e  system a s  a  whole. A c a r e f u l  assessment  of a l l  

sho re  f a c i l i t i e s ,  v e s s e l s ,  and of t h e  o p e r a t i n g  s t r u c t u r e  should be made 

a t  t he  t h r e e  f e r r y  s i t e s  (Neeb i sh ,  Suga r ,  and Drummond I s l a n d )  s o  t h a t  
- 

a l l  a s s e t s  may be programmed toward meet ing t h e  t o t a l  needs of t he  

system. 



REFERENCES 

1.0 S t .  Mary's River  Fe r ry  S tudy ,  Report 6 .  September 1984,  Michigan 
Department of T r a n s p o r t a t i o n .  

2.0 Code of Fede ra l  R e g u l a t i o n s ,  T i t l e  46. 1985,  O f f i c e  of t h e  
F e d e r a l  R e g i s t e r ,  Na t iona l  Archive and Records .Serv ice  
A d m i n i s t r a t i o n ,  U.S. Government P r i n t i n g  O f f i c e .  

3.0 Park ing  Dimensions, 1986 Model Year Passenger  Cars .  1986, Motor 
Vehic le  Manufac turers  A s s o c i a t i o n  of t h e  United S t a t e s ,  Inc .  



APPENDIX A 

DRUMMOND ISLANDER I & I1 PRINCIPAL CHARACTERISTICS 



M/V "Drummond I s l ande r  11" Pr inc ipa l  C h a r a c t e r i s t i c s :  

Length = 65 f t  
Beam = 36'2" overfenders 
Draft  = 4'3" (des ign  water l i n e )  
Gross Tonnage = 97 gross  tons  
Speed = 12mph 

Propulsion: 

P rope l l e r s :  Twin screw, 4 blade s t a i n l e s s  s t e e l  

Engines : Two 1150 KTM Cummings, 365 hp each 
Repowered 1984 -85, 5000 h r s  on engines 

Reduction Gears: 4 112 t o  1 

Cargo Capacity 
12 veh ic l e s  
115 passengers ra ted  (has enclosed sea t ing  f o r  36 passengers) 
Roll  on/ Roll  off veh ic l e s  wi th  ramps on ves se l  

Operating Environment: 
Location: 

Distance : 
Crossing Time : 
Loading /Unloading Time: 
Average Round Tr ip  
Sea condi t ions :  

I ce  condi t ions :  

Mouth of t he  S t .  Marys River between 
Detour Vi l lage  and Drummond Is land  
0.8 miles 
8-10 minutes 
10 minutes 
40 minutes 
Area i s  somewhat pro tec ted  however 
severe winds i n  the  spr ing  and f a l l  can 
c r e a t e  8- lof t  seas .  
Local i c e  can be up t o  18. inches t h i c k ,  
brash i c e  2-3 f t  t h i c k ,  and some blue 
i c e  off Lake Huron 2-3 f t  th ick .  



M/V "Druhond I s l a n d e r  I" P r i n c i p a l  C h a r a c t e r i s t i c s :  

Length = 84'  9'' 
Beam = 30' 
Draft  = 8 '  (des ign  water l i n e )  
Gross Tonnage = 99 g r o s s  tons  
Speed = 12mph 

Propuls ion:  

P r o p e l l e r s :  S ing le  Screw 

Engines : 365 hp 

Cargo Capacity 
12 v e h i c l e s  
Rol l  on/ Ro l l  off v e h i c l e s  wi th  ramps on v e s s e l  

Operating Environment: 
Location:  

Distance:  
Crossing Time: 
Loading /Unloading Time : 
Average Round Tr ip  
Sea cond i t ions :  

I c e  cond i t ions :  

Mouth of t h e  S t .  Marys River between 
Detour V i l l a g e  and Drummond I s l and  
0.8 mi les  
8-10 minutes 
10 minutes 
40 minutes 
Area i s  somewhat p ro tec ted  however 
severe  winds i n  t h e  sp r ing  and f a l l  can 
c r e a t e  8 - lo f t  seas .  
Local i c e  can be up t o  18 inches  t h i c k ,  
brash i c e  2-3 f t  t h i c k ,  and some blue 
i c e  off Lake Huron 2-3 f t  th ick .  
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O F F I C E  M E M O R A N D U M  

DATE : June 4, 1986 

TO : 

FROM : 

John Kiser, Technical Assis 
Bureau of Urban and Public 

Edgerton W. Bailey, Adminis 
Bureau of Transportation P1 

SUBJECT : Drurnmond Island Ferry Service ~nalysis 

This operating profile for the subject service is being submitted 
in response to your verbal request of April 17, 1986. Vehicle 
estimates for the design hour high direction have been developed 
for each year through 1990 and for 1995 and 2000. These figures 
are intended to provide the basis for determining vessel size 
and service configuration between De Tour and Drummond Island. 

The design hour high direction vehicles carried for the low and 
high case are presented below. 

Year Low Case 

(actual ) 28 
29 
31 
32 
33 
34 
39 
44 

Hiah Case 

The low case is the minimum volume which should be considered in 
vessel design (see attachments A and B). The high case 
represents a desirable volume and ideally any vessel or combi- 
nation of vessels should provide the capacity to accommodate the 
high case demand (see attachments C and Dl. 

Part of the low and high case demand forecasts is composed of 
basic trips. These include trips made to access employment, 
school, medical-dental services, and financial services. With 
the exception of school trips, they are generally made , 
year-round. The tripmakers are generally permanent island 
residents, non-island residents working on the island, and those 
performing services on the island. While this volume does not 
constitute the basis for vessel sizing, it does indicate the need 
for a dependable year-round ferry service. 



Drummond Island Ferry Service.Analysis 

DRUMMOND ISLAND FERRY VEHICLE FORECAST 
1976 - 2000 

I Actual + Law Case 0 High Casa A Saslc 

Existing Service and Use 

The Drummond Island ferry service operates year-round between the 
village of De Tour at the easternmost tip of the Upper Peninsula 
and Drummond Island (see attachments E and F). Between April 1 
and January I ,  the ferry is scheduled to make 22 round trips each 
day, including three trips between 12:30 a.m. and 6:10 a.m. The 
winter schedule (January 2 to March 31) consists of 13 daily 
round trips with no service provided between 11:30 p.m. and 6:10 
a.m. (see Attachment G). 

Three items affect the scheduling of service: quarry shift 
changes, school trips, and general demand. Quarry shift changes 
are accommodated by scheduling De Tour departures at 6:40 a.m., 
2.40 p.m. and 10: 40 p.m., and Drummond Island departures at 7: 10 
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-thirds of all trips 
are made for these purposes). 



Drummond Island Ferry Service Analysis 

There are two vessels used for the Drummond Island ferry service. 
Both are capable of carrying 12 average size vehicles, as well 
as pedestrians. The larger of the two ferries is used primarily 
during peak periods and as a backup vessel because structural 
characteristics make it difficult to accommodate high vehicles. 
If only one vessel is in operation during peak periods, vehicle 
queues up to three hours or more occur (see Attachment H). 

The demand for ferry service is generally greatest between 
the hours of 10:OO a.m. and 6:00 p.m. with both ferries operating 
as needed during this period. Higher traffic volumes are usually 
experienced on the weekends and both vessels may be used at 
times on a continuous basis to accommodate the demand. Traffic 
volumes are highest during the summer months of July and August 
and, beginning in June, both vessels are in service from Thursday 
through Monday. A significant level of use is also experienced 
in the months preceding and following the months of July and 
August. May, June, September, and October generate about 
two-thirds of the July and August volumes with April and November 
showing some indications of increased use. 

Annual passengers and vehicles carried have fluctuated over the 
last 10 years, ranging from 161,644 passengers in 1976 to 229,107 
passengers in 1981; 73,196 vehicles in 1981 to 93,182 vehicles in 
1985. Between October 1, 1984 and September, 30, 1985 (FY 1984- 
85), the Drurnmond Island ferry carried 220,705 passengers, 93,182 ' 
vehtcles (see attachments I, J, Kj L, M, N, 0 and P), and made a 
total of 20,196 crossings or 10,098 round trips. 

Fares for the Drummond Island ferry are based on the type of 
vehicle and include the driver. Additional passengers are 
charged a separate fare (see attachments Q, R, and S). Fares 
were increased on October 16, 1985. This increase is a surcharge 
which will be set aside for capital expenditures. 

Design Day, Period, Hour, and Hi,gh Direction 

The design day is the average Friday in July and August. The 
highest volume months are July and August (zee Attachment L) 
which comprise some 30 percent of the annual use. Fridays and 
Saturdays are the highest ridership days in July and August. 
Fridays experience higher peak hour volumes and directional 
splits than Saturdays, although some Saturdays have a higher 
daily ridership. Therefore, Friday has been selected as the 
design day. 

The design period is 2:00 p.m. to 5:00 p.m. on the design day. 
Approximately 25 percent of the design day use occurs during this 
three hour block of time. Also, the directional split is greater 
during these hours, approximately 80/20 favoring the De Tour to 
Drurnmond Island direction. 

-42-  
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The design day vehicle volume in 1985 was estimated to be 450 
with the design three hour period being 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). 

The Low Case assumes that the change in vehicles transported 
by the Drummond Island Ferry Service will be similar to the 
forecasted change in vehicle miles of travel (VMT) for the state 
and average daily traffic (ADT) for the Mackinac Bridge. 

State Trunkline % Change Mackinac % Change 
VMT (billions) in 5 Years Bridge ADT in 5 Years 

This results in an increase for the next 10 years similar to that 
experienced in the past 10 years, about 20,000 vehicles. 
Population and employment estimates support this level of demand 
(see Attachments T, U, and V). 

The High Case assumes that the vehicles carried trend for the 
last five years will continue throughout the next 15 years to 
the year 2000. Several conditions are necessary for this to 
occur including (1) relatively low gasoline prices, (2) high 
employment, and (3) a stable economy. 

Annual Passengers and Revenues Estimates 

Estimates of annual passengers and revenues available to offset 
operating costs are presented below. 

1985 1990 1995 2000 
Actual Estimate Estimate Estimate 

Passengers (000) 
Low Case 221 247 27 3 30 1 
High Case 221 299 364 402 

. Revenues (000) 
Low Case $289 $319 $352 $389 
High Case $289 $387 $470 $519 

These estimates have been determined using vehicles carried as 
the independent variable and assuming future passengers/vehicle 
carried and revenue/vehicle carried to approximate those experi- 
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enced in 1985 ( 2 . 4  and $3.10 r e s p e c t i v e l y ) .  

Attachments 
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CALCULATIONS OF FERRY OPERATING COSTS 



APPENDIX E 
Calculations Operating Cost 

Outlined below are the steps rmd assumptions that were nade in 
calculating the daily operating costs of the ferry. Folloving this 
outline is a the base spread sheet shoving formulas. The spread 
sheet for  each ferry under study is then included in this appendix. 

The daily operating costs wen then Nlnarized and applied t o  the 
operating sceneria f o r  the present operation and f o r  each 
alternative i. e. The amber of days per nonth ferry is operating. 
The suuary sheet vith values follovs the individual ferry analysis 
and is also contained in the rain body of the report as Figure 12.0. 

I. Capital Expendi tun. 

A. Straight l ine depreciation paylrent schedule over a 20 year 
period a t  an wnwl pelccentage rate of 8 X. 

B. Construction Enpeering Costs 
1, For nm vessels, 62 of the estiaated new vessel 

construction. 
2. For rodification of existing vessel, 25% of modification. 

I I .  Operating Costs 

C. Vages 
I. Present EUPTA vage scale vas used vith 31% fringe benefits. 

The highest 1986 rage for  each class of crev was used. 
a. Haster $1 I. 5 5 h r  
b. Dk. hand $9;921hr 

D. Fuel Costs - Hain Engines 
1. Fuel Rate based on Shaft Horse Pwer (sfip) 

a. Rate in gallonshr = 
shp ( .38rfuel l shphr)  /7.25#fuel /gallon 

2. Deteriination of daily fuel usage. 
a. Undernay Pwer Useage 

( 1). For nm vessels a one vay crossing tine of IS 
minutes vas assumed vith 30% of that time rurming 
a t  full  pover, 152 of that tine running a t  half 
power and 55% of that t h e  running a t  idle. 

2 .  For existing vessels a one way crossing time of 
20 minutes vas assumed vith 40X of that time 
running a t  full pover, 10% of that time running a t  
half power and 50% of that t h e  running a t  idle. 

b. Deternirrcltion of running tire. 
(1) The m e r  of t r ips  for  the slrmer and r in te r  

shedules w a s  applied to the round t r i p  crossing 
t h e .  For the s u u e r  schedule rurming tine vas 
divided into peak and off peak hours. 



E. Fuel Costs - A U X ~ ~ $ W $ @ ~  
I .  Rate in gallonshr = 

KV povern(1.341 hpM)*(.4#hrel/shp/hr)*24 hr. 

F. Other costs 
1. Lube oil and supplies - lo# of fuel cost 
2. Maintenance & Repair - 2% vessel value 
3. Misc. supplies - $25 per W 

I I. Applying Daily Cost to Monthly Costs 

A. In the suraary sheet (Figure 12.0 in report), the follwing 
calcualtions vere used to determine the nonthly operating 
cost. 

I. For the primary vessel, daily operating cost vas multiplied 
by 30.42 days for each month of operation. A vinter daily 
operating cost vas applied for the m t h s  January through 
March, and a suuer operating cost was applied for the other 
mths of the year. 

2. For a secondary vessel in the months of Hay through October 
the vessel vas assured to operate 20 days per month, one 
shift per day. lhis is consistent vith the present peak 
traffic operation *ere the secondary vessel operates 5 days . 
per week, Thursday - Monday. 

3. For vessels not in use, a daily idle boat cost vas 
estinated using the insurance, maintainence, and capital 
expenditure payrent costs multiplied by 30.42 days per 
m t h .  
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LISTING OF LOCAL FERRY OPERATORS FOR EXPOSURE OF POSSIBLE SALE 



Listing of Addresses for 
Notdication of Sale of Ferry 

Arnold Transit Co. 
P.O. Box 220 
Mackinac Island, MI 49757 

Beaver Island Co. 
P.O. Box 146 
St. James, MI 4972 8 

Champion's Auto Ferry 
3647 Pt. Tremble Rd. 
Algonac, MI 

Grand Portage & Isle royale 
Trans. 
366 Lake Ave. South 
Duluth, MN 55602 

Maclunac Island Passenger 
Service 
590 N. State S t  
St. Ignace, MI 4976 1 

Madieline Island F e q  Line 
Box 66 
La Point, WI 54850 

Manitou Island Transit 
Leland, MI 49654 

Miller Boat Line 
Put-in-Bay, OH 43456 

Shepleres, Inc 
Mackrnaw City, MI 4970 1 

Washington Island Ferry h e  
Washington Island, WI 54246 

National Association of 
Passenger Vessel Owners 

P.O. Box 44 166 
Ft. Washington, MD 20744 

Trade Ma~azines 

Marine Engif~eering Log' 
ME/LOG Classified 
345 Hudson Street 
New York, N.Y. 10014 

"Maribme Reporter' 
1 18 East 25th Street 
New York, NY 100 10 

The Waterways Journal' 
666 SecuriV BLDG. 
3 19 N. Fourth St. 
St. Louis, MO. 63 102 

Neuman Boat Line 
10 1 East Shoreline Dr 
Sandusky, OH 44870 


