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I PROJECT STATUS 

A. I n t r o d u c t i o n  

Th i s  t e c h n i c a l  s t a t u s  r e p o r t  covers  a  five-week pe r iod  from 24 A p r i l  
through 3 June  1978. Subsequent p rog res s  r e p o r t s  w i l l  g e n e r a l l y  cover  
four-week pe r iods .  

. 

The program p l a n  desc r ibed  a r e p o r t i n g  schedule  i n  which s t a t u s  r e p o r t s  
were submit ted l a te  i n  t h e  month fo l lowing  th.e r e p o r t i n g  pe r iod .  Attempts 
w i l l  b e  made t o  s h i f t  t h e  submission one o r  two weeks e a r l i e r .  

A c t i v i t y  i n  t h e  f i r s t  per iod  was concen t r a t ed  on p r  a r a t o r y  work. 
I n  t h e  f r e i g h t  t a s k ,  a n a l y s i s  preceding  v i s i t s  t o  sh ippe  f s w a s  conducted. 
I n  t h e  passenger  t a s k s ,  v i s i t s  were.made t o  v a r i o u s  t r a n s i t  o f f i c i a l s  and 
arrangements made f o r  f u r t h e r  s tudy .  Cons iderable  d e s c r i p t i v e  d a t a  f o r  
t h e  t r a n s i t  ' s t u d i e s  were compiled. 

B. P r o i e c t  Contac ts  

1. Meetings 

A f i e l d  t r i p  was made by Mr. Henderson t o  New York C i t y ,  i n  con junc t ion  
wi th  o t h e r  t r a v e l .  Persons con tac t ed  w e r e :  

M r .  Louis S. Gambaccini, D i r e c t o r ,  R a i l  T r a n s p o r t a t i o n  
M r .  John F. Hoban, Deputy D i r e c t o r ,  R a i l  T r a n s p o r t a t i o n  Dept. 
M r .  Dona1 T. Smith, A s s t .  Manager, R a i l  Development D iv i s ion  
P o r t  Au tho r i ty  Trans Hudson 
One World Trade Center  
New York, NY 10048 

M r .  George H a k a i l i s  
T r i - S t a t e  Regional Planning Commission 
One World Trade Center  
New York, NY 10048 

Local f i e l d  Lrip8  were blade as fo l lows:  

M r .  Robert H .  Miller, Supe rv i so r ,  E l e c t r i f i c a t i o n  Engineering 
Bay Area Rapid T r a n s i t  D i s t r i c t  
800 Madison S t r e e t  
Oakland, C a l i f o r n i a  94607 



M r .  Donald S. Larson,  Manager, Research and Planning 
M r .  Laurence Kurz, Comptrol ler  
M r .  Warren Robinson, T r a n s p o r t a t i o n  Engineer  
Alameda - Contra  Costa T r a n s i t  D i s t r i c t  
508--16th S t r e e t  
Oakland, C a l i f o r n i a  94612 

P ro f .  Wolfgang Homburger 
I n s t i t u t e  f o r  T r a n s p o r t a t i o n  S t u d i e s  
Un ive r s i t y  of C a l i f o r n i a  
Berkeley,  C a l i f o r n i a  

Work Performed During t h e  Pe r iod  

Task 2-Modal S h i f t  Analvs is  

The Task 2  i n v e s t i g a t i o n  was launched i n  t h i s  r e p o r t i n g  p e r i o d ,  w i t h  
major e f f o r t  focused on Subtask 2.1,  r e p o r t e d  below. I n  t h e  conduct of  
t h e  Subtask 2 . 1  a n a l y s i s ,  c e r t a i n  d e s i r e a b l e  s h i f t s  i n  d i r e c t i o n  r ega rd ing  
i n t e r v i e w  s t r a t e g y  i n  la ter  s t e p s  became ev iden t .  These changes were 
desc r ibed  b r i e f l y  i n  t h e  Program P lan .  I n  s h o r t ,  t h i s  a l t e r e d  approach 
is a s  fo l lows:  

@ conduct f a i r l y  wide-ranging in t e rv i ews  w i t h  San F ranc i sco  Bay 
Area s h i p p e r s  i n  t h e  f i r s t  round, (Subtask 2.2) 

i n  t h e  subsequent  a n a l y s t s  s t a g e  (Subtask 2.3) ,  t r y  t o  d i s t i l l  
responses from t h e  f i r s t  set of i n t e rv i ews  i n t o  a  more s t r u c t u r e d  
and s p e c i f i c  set of q u e s t i o n s  f o r  s h i p p e r s  i n  subsequent  rounds 
( sub ta sks  2.4 and 2.5) 

Depending upon t h e  r e s u l t s  of t h e  f i r s t  round of i n t e r v i e w s ,  
s h i p p e r s  f o r  t h e  second round might b e  con tac t ed  by m a i l  o r  
te lephone  f o r  t h e  bu lk  of t h e i r  response .  I f  t h i s  means is  
s u c c e s s f u l ,  subsequent  in-person v i s i t s  t o  t hose  s h i p p e r s  might 
bc  more e f f e c t i v e ,  and i t  is l i k e l y  t h a t  more s h i p p e r s  can be 
in te rv iewed i n  each v i s i t .  I n  f a c t ,  two nearby c i t i e s  might 
be  v i s i t e d  i n  each round of i n t e rv i ews .  

S p e c i f i c  commentary on the  sub ta sks  fo l lows .  

Subtask 2 .1- Ident i fy  Candidate  Shippers  

'This a c t i v i t y  w a s  l a r g e l y  completed i n  t h i s  r e p o r t i n g  pe r iod .  A s e t  
of $ajar i n d u s t r i e s  i n  which r a i l  and t r u c k  s e r v i c e s  a r e  f a i r l y  compet i t ive  
w a s  de f ined  from Census of T r a n s p o r t a t i o n  da t a .  A review of t h i s  process  
is  a t t a c h e d  i n  t h e  Appendix. Within each of t h e s e  i n d u s t r l e s ,  c e r t a i n  l a r g e  
companies were i d e n t i f i e d  a s  promising cand ida t e s  f o r  v i s t s .  



The sample of i n d u s t r i e s  i n c l u d e s  a  number of food-re la ted  i n d u s t r i e s ,  
chemical producers ,  a u t o  manufac turers ,  and c e r t a i n  r e f i n e d  m a t e r i a l s  pro- 
ducers .  The sample i s  s t r o n g l y  o r i e n t e d  toward t h e  midwesc, w i t h  r e l a t i v e l y  
few i n d u s t r i e s  cen te red  i n  t h e  s o u t h ,  n o r t h e a s t ,  o r  nor thwes t .  

Subtask 2.2-Interview f i r s t  s e t  of s h i p p e r s  

No in t e rv i ews  were conducted w i t h i n  t h i s  r e p o r t i n g  p e r i o d ,  b u t  r a t h e r  
.were scheduled t o  begin  s h o r t l y  t h e r e a f t e r .  Promising cand ida t e s  i n  t h e  
San Franc isco  Bay Area inc lude  Del Monte, Ka i se r  Aluminum, C&H Sugar ,  and 
wine producers .  A d r a f t  l e t t e r  was developed f o r  s h i p p e r s  and is  inc luded  
i n  t h e  Appendix. 

C e r t a i n  i d e a s  f o r  .improvements i n  r a i l  f r e i g h t  energy e f f i c i e n c y  and 
f o r  means of s h i f t i n g  some t r u c k  t r a f f i c  t o  r a i l  were d i scussed  p r i o r  t o  
t h e  f i r s t  round of i n t e rv i ews .  These concepts  w e r e  reviewed by v a r i o u s  
SRI p r o f e s s i o n a l s  o u t s i d e  t h e  p r o j e c t  team and v a l u a b l e  comments earned. 

Subtask 2.3-Analyze modal s h i f t  i m p l i c a t i o n s  

Some improvements t o  t h e  Long Run Average Cos t  and Energy Model were 
made dur ing  t h e  p e r i o d ,  p a r t i c u l a r l y  w i t h  a n  eye toward a n t i c i p a t i n g  
s h i p p e r  recommendations and e v a l u a t i n g  those  responses .  

Task 3 - T o t a l  Energy Demands 

P a r t i a l  f i r s t  d r a f t s  have been prepared  for'BART and PATH. M a t e r i a l  
covered i n c l u d e s  h i s t o r y ,  r o u t e s ,  equipment,. and s e r v i , c e s .  I n  a d d i t i o n ,  
a  f i r s t  d r a f t  has  been prepared f o r  t h r e e  a l t e r n a t i v e  PATH programs which 
t r e a t  upgradings of e x i s t i n g  commuter r a i l  l i n e s  v s  a  PATH ex tens ion .  

Data have been c o l l e c t e d  on t h e  p r i n c i p a l  d i r e c t  energy demands f o r  
both systems. P r i n c i p l e  elements  of economic d a t a  needed f o r  system des- 
c r i p t i o n s  and f o r  e s t i m a t e s  of i n d i r e c t  and c a p i t a l  energy demands have 
been c o l l e c t e d .  Economic d a t a  have n o t  y e t  been analyzed.  

Task 4 

A p a r t i a l  f i r s t  d r a f t  has  been prepared  f o r  Alameda-Contra Costa  
T r a n s i t  D i s t r i c t  bus s e r v i c e s .  M a t e r i a l  covered i n c l u d e s  h i s t o r y ,  r o u t e s ,  
equipment, and s e r v i c e s .  Data have been c o l l e c t e d  on d i e s e l  f u e l  energy 
demands bu t  n n t  fox o t h e r  c l a s s e s  of d i r e c t  demand. P r i n c i p l e  elements  
of economic d a t a  have been c o l l e c t e d  b u t  n o t  y e t  desc r ibed  o r  analyzed.  
Es t imates  of i n d i r e c t  and c a p i t a l  energy demands have y e t  t o  be  made. 

Data have been o b t a i n e d , o n  modes of t r a n s p o r t a t i o n  used t o  g a i n  acces s  
t o  BART and PATH. Pre l iminary  d r a f t s  have been w r i t t e n .  



At ten t ion  has been given t o  t h e  i d e n t i f i c a t i o n  of p o s s i b l e  choices 
among aLte rna t ives  f o r .  which energy economy s t u d i e s  would b e  u s e f u l  and 
t o  methods s u i t a b l e  f o r  conducting such s t u d i e s .  

D. Work t o  be  done during t h e  next  period 

Task 2 

During the next  r epor t ing  per iod ,  subtask  2 . 2  - In terview f i r s t  s e t  
of sh ippers  - should be  completed along wi th  some o r  a l l  of subtask  2 . 3  - 
Analyze modal s h i f t  impl ica t ions .  Prel iminary con tac t s  wi th  sh ippers  f o r  
the  second and t h i r d  round of in terv iews (expected now t o  be conducted 
more quickly fol lowing the  more conservat ive  approach t o  the  f i r s t  round) 
may have been made by t h e  end of t h e  next  period.  

Tasks 3 and 4 

Data c o l l e c t i o n ,  a n a l y s i s  and w r i t i n g  w i l l  continue with f i r s t  p r i o r i t y  
on completion of the  d e s c r i p t i o n s  of BART, PATH, AC T r a n s i t  and feeder  
s e r v i c e s  and t o  the  e s t ima t ion  of d i r e c t ,  i n d i r e c t  and ( f u t u r e )  c a p i t a l  
energy demands i f  systems continue without  major change. 

Data c o l l e c t i o n ,  a n a l y s i s  and w r i t i n g  w i l l  a l s o  b e  done on p o s s i b l e  
'major changes--i.e., a l t e r n a t i v e  programs. 

Work on the  d e s c r i p t i o n  of energy economy s tudy methods w i l l  be  
i n i t i a t e d .  



I1 STAFF HOURS AND FUNDS 

A. Funds 

P r o j e c t  expendi tures  i n  t h e  f i v e  weeks ending June 3 ,  1978 a r e  es t imated  
a t  $8,773. This  f i g u r e  is based upon weekly t a b u l a t i o n s  made by i n t e r n a l  
accounting systems and may n o t  inc lude  charges t h a t  have n o t  y e t  been b i l l e d  

8 

B. 'S taf f  Hours 

During t h e  per iod ,  s t a f f  hours i n  t h e  fol lowing c a t e g o r i e s  were expended 
on t h e  pro j e c t  : 

/ 
Labor Category Hours t h i s  Per iod  P r o i e c t  t o  Date 

Supervisory 12 

Senior  P ro fess iona l  143 

P r o f e s s i o n a l  78 

Technical  - 0 

TOTAL 234 

PLANNED 256 

Planned and a c t u a l  cumulative p r o j e c t  hours a r e  shown g r a p h i c a l l y  i n  
T a h l e  1.. 



Table  1 

Per iod  

* 
Planned and Ac tua l  S t a f f  Hours 

Report ing Pe r iod  P r o j e c t  t o  Date 

Weeks Planned Actua l  Planned Ac tua l  

* 
Planned f i g u r e s  exclude Task 1 manpower of 152 hours ,  which w a s  unscheduled 
when t h e  Program P lan  was prepared.  

C l e r i c a l  t ime is  excluded from bo th  planned and a c t u a l  committment. 





TASK 2 

ANALYSIS OF THE ENERGY-SAVINGS 
IMPLICATIONS OF SHIFTS I N  SHIPPERS' 
MODAL CHOICE FROM TRUCK TO RAIL 

FREIGHT SERVICES 
, 

Movement of f r e i g h t  by r a i l r o a d s  genera l ly  r e q u i r e s  l e s s  f u e l  than cor- 

responding movements by t ruck ,  al though t h e  , r a i l  advantage becomes less o r  

d isappears  completely i n  c e r t a i n  c i rcu 'mtances .  Despite  the  lower f u e l  con- 

sumption.and genera l ly  lower c o s t  of r a i l r o a d  f r e i g h t  shipment, the  volume 

of f r e i g h t  shipments by t ruck  i s  growing. 

Shippers '  preference  f o r  t rucking over r a i l r o a d ,  d e s p i t e  t h e  h igher  c o s t ,  

i s  explained by s e r v i c e  d i f f e r e n c e s .  The shipper  f i n d s  o r  perce ives  t h a t  t h e  

h igher  t r a n s p o r t a t i o n  c o s t s  v i a  t ruck  a r e  rewarded by f a s t e r  and more r e l i a b l e  

s e r v i c e ,  which, i n  t u r n ,  al lows him t o  reduce t h e  t o t a l  c o s t  of phys ica l  d i s -  

t r i b u t i o n .  

It is  l i k e l y ,  however, t h a t  t h e r e  a r e  cases  where t h e  r a i l r o a d s  can 

a t t r a c t  s u b s t a n t i a l  amounts of t r a f f i c  now moving by t ruck ,  wi th  a  r e s u l t a n t  

energy saving,  by making minor modif ica t ions  t o  s e r v i c e .  The o b j e c t i v e s  of 

t h i s  s tudy a r e  t o  review modal choices i n  f r e i g h t  t r a n s p o r t a t i o n  and t o  examine 

p o t e n t i a l  energy and c o s t  savings and e f f i c i e n c y  improvements earned by s h i f t -  

ing  t h e  modes used by manufacturers i n  phys ica l  d i s t r i b u t i o n  of t h e i r  products  

from t ruck  t o  r a i l  s e rv ices .  

The study i s  organized around in terviews wi th  l a r g e  sh ippers  t o  i d e n t i f y  

oppor tun i t i e s  f o r  s h i f t i n g  modes and the  p o t e n t i a l  volumes of t r a f f i c  involved, 

eva lua t ion  of cos't and energy impl ica t ions ,  i d e n t i f i c a t i o n  of b a r r i e r s  t o  



implementation, and e v a l u a t i o n  of t h e  p roposa l s .  The g o a l  of t h e  i n v e s t i g a t i o n  

i s  a  l i s t  of o p p o r t u n i t i e s  t h a t  are ranked i n  o r d e r  of f u e l  s av ing  p o t e n t i a l  

and e a s e  of implementation. 

The work program f o r  t h e  a n a l y s i s  comprises e i g h t  s u b t a s k s ,  c o n s i s t i n g  of  

t h e  i d e n t i f i c a t i o n  of s h i p p e r s  r e l e v e n t  t o  t h e  s tudy ,  t h r e e  rounds of i n t e r -  

,views and a n a l y s i s ,  p r e p a r a t i o n  of i n t e r i m  and f i n a l  r e p o r t s ,  and d i s c u s s i o n s  

w i t h  r a i l r o a d s .  The r e s u l t s  of t h e s e  a c t i v i t i e s  are desc r ibed  i n  f u l l  h e r e i n .  

Task 2 . 1  

I n d e n t i f i c a t i o n  of Candidate  Shippers  
./ 

I n t r o d u c t i o n  

The o b j e c t i v e s  of t h i s  a c t i v i t y  were t o  g e n e r a t e  a  l is t  of  s h i p p e r s  whose 

d i s t r i b u t i o n  a c t i v i t i e s  might b e  s e l e c t i v e l y  examined i n  o r d e r  t o  i n v e s t e g a t e  

t h e  e x t e n t  of p o t e n t i a l  s h i f t s  i n  t h e i r  t r a f f i c  from t h e  t r u c k  mode t o  t h e  

r a i l  mode. 

The s e t  o f  s h i p p e r s  t o  be  i d e n t i f i e d  w a s  i n t e n d e d , t o  correspond t o  a 

number of c o n t r o l l i n g  f a c t o r s  and y e t  t o  e x h i b i t  c e r t a i n  o t h e r  d e s c r i p t i v e  

c h a r a c t e r i s t i c s .  The d e t e r m i n i s t i c  framework was designed t o  ensu re  t h a t  

s h i p p e r s  s e l e c t e d  were l a r g e  volume s h i p p e r s ,  whose d i s t r i b u t i o n  

a c t i v i t i e s  were v a r i e d  and whose knowledge of d i s t r i b u t i o n  a l t e r -  

n a t i v e s  w a s  ex t ens ive .  These s h i p p e r s  should have t h e i r  p roducts  

marketed nat ionwide.  

s h i p p e r s  s e l e c t e d  had a v a i l a b l e  t o  them and u t i l i z e d  both  r a i l  , 

and t r u e k  s e r v i c e s .  Shippers  t h a t  were l a r g e l y  c a p t i v e  t r u e k  
# 

o r  r a i l  u s e r s  because of l o c a t i o n  o r  product  handl ing  c h a r a c t e r i s -  

t i c s  would no t  be cons idered  i n  t h e  i n i t i a l  e x e r c i s e .  



A t  t h e  same t i m e ,  s h i p p e r s  should  e x h i b i t  some d e s c r i p t i v e  r e p r e s e n t a t i v e -  

nes s  i n  terms of geographic and product  mix ba lance .  

Given t h e  l i m i t e d  and r e s t r i c t i v e  scope  of t h e  s e l e c t i o n  p roces s ,  no 

a t t empt s  were made 'to ensu re  randomness o r  s t a t i s t i c a l  cons i s t ency  i n  t h e  

sample. Neve r the l e s s ,  i t  w a s  cons idered  impor tan t  f o r  t h e  approach t o  b e  

sys t ema t i c .  Therefore ,  a  h i e r a r c h i c a l  procedure was developed t h a t  would 

permi t  f a c t o r i n g  of t h e  sample t o  t h e  un ive r se .  

permi t  adjustment  of  t h e  s e l e c t i o n  c r i t e r i a  i n  o r d e r  t o  c o n t r a c t  

o r  expand t h e  sample, p a r t i c u l a r l y  a s  t h e  a n a l y s i s  proceeded. 

ensu re  non-discr iminatory sample s e l e c t i o n .  

The l i m i t e d  approach argued f o r  an  emphasis i n  sampling t h a t  would 

enable  maximum b e n e f i t .  For t h i s  reason;  t h e  a n l a y s i s  was d i r e c t e d  toward 

i n d u s t r i e s  whose volume of shipments  was l a r g e  and tended t o  be  concen t r a t ed  

i n  l a r g e  p l a n t s .  Furthermore, cons ide rab ly  more emphasis was p l aced  on 

examining i n d u s t r i e s  t h a t - u s e d  common c a r r i e r  t r u c k s  as opposed t o  p r i v a t e  

t ruck ing .  These a c t i o n s  do n o t  r e l a t e  t o  a n  impl ied  l e v e l  of  importance 

f o r  t h e s e  c h a r a c t e r i s t i c s ,  b u t  r a t h e r  an a t t empt  t o  keep t h e  s tudy  w i t h i n  

manageable p ropor t ions .  

Desc r ip t ion  of t h e  Universe 

The 1972 Census of T r a n s p o r t a t i o n ' s  Commodity T r a n s p o r t a t i o n  Survey 

provided t h e  b a s i s  f o r  t h e  d e s c r i p t i o n  of t h e  u n i v e r s e  and t h e  s e l e c t i o n  of 

a n  i n d u s t r y  sample .  The census d e s c r i b e s ,  f o r  24 commodity groups t h a t  a r e  

aggregated from SIC (Standard I n d u s t r i a l  C l a s s i f i c a t i o n )  codes,  v a r i o u s  

s h i p p e r  c h a r a c t e r i s t i c s  such as modal s p l i t ,  p l a n t  s i z e ,  and d i s t a n c e  of 

shipments ,  a l l  presented  i n  t o n s  and ton-miles c a t e g o r i e s .  Other volumes 

i n  t h i s  survey  d e s c r i b e  commodity t r a n s p o r t a t i o n  c h a r a c t e r i s t i c s  by i n d i v i -  

d u a l  SIC cude ,  a l t l ~ o u g h  the range  of d e s e r i p t o r s  i s  more l i m i t e d .  The 

3 



Census of Transpor ta t ion  d a t a  is compatible wi th  the  Census of Manufactures 

and t o  the  r a i l  Carload Waybill S t a t i s t i c s ,  a l l  of which use  the  SIC base. 

I The Transpor ta t ion  Census' l i m i t a t i o n s ,  however, genera l ly  meant a f a i r l y  

l imi ted  a p p l i c a t i o n  of r e s u l t s .  

The tonnage generated by manufacturing p l a n t s  in .1972  is h igh l igh ted  

i n  Table 1. Table 1 r e f l e c t s  t h e  Census' exclus ion of p l a n t s  wi th  less 

than 20 employees and i n d u s t r i e s  t h a t  s e r v e  l o c a l  markets. I n  Table 1, d a t a  

is presented f o r  " a l l  p lants"  and f o r  " l a r g e  p lants" .  Large p l a n t s ,  which 

a r e  those  with 500 o r  more employees; account f o r  43.5% of a l l  t r a f f i c .  

Table 1 and subsequent t a b l e s  exclude tonnage i n  the  f u e l s  category.  

This category inc ludes  c o a i  and o i l ,  is d i s t i n c t i v e  i n  a l l  r e s p e c t s ,  and .has 

not  been considered f o r  sh ipper  s e l e c t i o n  purposes. 

Table 1 shows t h a t  . f i v e  of the  commodity groups account f o r  less than 
l 

one percent  of t o t a l  non-fuels tonnage by a l l  c a r r i e r s .  T h e l a r g e s t  indus- 

tries include ,  f o r  a l l  p l a n t s ,  s t o n e  and g l a s s ,  prepared foods,  and i r o n  

and s t e e l ,  while f o r  l a r g e  p l a n t s ,  t h i s  l is t  is  supplanted by i r o n  and s t e e l ,  

motor veh ic les ,  and b a s i c  chemicals.  A high p ropor t ion  of production i s  

concentrated i n  l a r g e  p l a n t s  f o r  those i n d u s t r i e s  whose products  a r e  more 

h ighly  manufactured. 

Table 2 desc r ibes  manufacturing tonnage according to.moda1 charac ter -  

i s t i c s ,  not ing  t h e  abso lu te  and percentage tonnage i n  p l a n t s  accounted f o r  

by "surface  common c a r r i e r s "  ( r a i l  and common' c a r r i e r  t rucking)  a s  we l l  a s  

t h e  percentage of tonnage c a r r i e d  i n  p r i v a t e  t rucks .  P r i v a t c  t rucking 

accounts f o r  21.3% of non-fuels tonnage i n  a l l  p l a n t s  bu t  i s  p a r t i c u l a r l y  

high f o r  foods and wood products  commodities. I n  l a r g e  p l a n t s ,  p r i v a t e  

t rucking is  g r e a t l y  redGced, i n  tandem wi th  a reduct ion  i n  s h o r t  hau l s .  



T a b l e  1 Outbound Tonnage ~ e n e r a t e d  by  Manufac tu r i ng  E s t a b l i s h m e n t s ,  1972  ( t o n n a g e s  i n  t h o u s a n d s )  

ALL PLANTS LARGE PLANTS P e r c e n t a g e  o f  
T o t a l  Tonnage P e r c e n t a g e  T o t a l  Tonnage P e r c e n t a g e  T o t a l  P r o d u c t i o n  

COMMODITY GROUP 'A l l  C a r r i e r s  o f  T o t a l  A l l  C a r r i e r s  o f  T o t a l  i n  L a r g e  P l a n t s  

1. Mea t  and  D a i r y  P r o d u c t s  . . 42,616 3 .8  1 3 , 9 9 0  3 .2  . 32.8 

2. P r e p a r e d  Foods  

3. .  Beve rages  

4 .  T e x t i l e s  ' . 14 ,209  1 . 3  5 ,922  1 .4  . ' 41 .7  

5. A p p a r e l  

6 .  P a p e r  

7. B a s i c  Chemica l s  

8. o t h e r  Chemica l?  

10 .  Rubber  a n d  P l a s t i c s  15 ,877  1 . 4  , 8 , 351  1 . 9  52.6 

11. Lumber ?9.991 7 .0  9 ,274  2 .1  1 1 . 6  

12 .  F u r n i t u r e  

1 3 .  S t o n e  a n d  G l a s s  

1 4 .  I r o n  and  S t e e l  

1 5 .  N o n f e r r o u e  Metals 
- 1 6 .  F a b r i c a t e d  Metals 

17 .  O t h e r  Metal P r o d u c t s  

18 .  I n d u s t r i a l  Mach ine ry  

1 9 .  O t h e r  Mach ine ry  

20. Communica t ions  Equipment 

21. E l e c t r i c a l  P r o d u c t s  1 3 , 1 3 1  1 . 2  9 ,449  2.2 72 .0  

22. Motor V e h i c l e s  56 ,716  5 .0  55 ,039  12 .7  97 .0  

23. O t h e r   rans sport Equipment 6 ,506  0 .6  1 , 7 6 3  0 .4  27 .1  

24. I n s t r u m e n t s  1 , 6 0 3  0 . 1  1 , 0 4 7  0 .2  65 .3  

NON-FUEL COMMODITY GROUP 1 ,136 ,355  100.2  433.962 1 0 0 . 1  38.2 

9. - F u e l s  348,137 (30 .6)  212 ,045 (48.9) 60.9 

ALL COMMODITY GROUPS 1 ,484 ,492  (130.6)  646,007 (148.9) 43 .5  

Sou rce :  Census  o f  T r a n s p o r t a t i o n ,  1972 . 



Table 2 Modal Cha rac t e r i s t i c s  of Manufacturing Production (tonnages i n  thousands) 

ALL PLANTS LARGE PLANTS 
Tota l  Tonnage By Percentage of Total  Tonnage By Tota l  Tonnage By Percentage of Tota l  Tonnage By 

COMMODITY GROW A1.1 Ca r r i e r s  Common Ca r r i e r s  P r i va t e  Truck Common Ca r r i e r s  A l l  Ca r r i e r s  Common Ca r r i e r s  P r i va t e  Truck Common Ca r r i e r s  

1. Meat and Dairy Products 42,616 25,783 39.1 60.5 13 ,990 .  9,038 , 35.1 64.6 

2. Prepared Foods 

3. Beverages 

4. T e x t i l e s  

5. Apparel 

6. Paper 

7. Basic Chemicals 111,853 88,028 12.1 78.7 44,765 37,692 5.0 84.2 

* 8 .  Other Chemicals 58,902 45,001 15:7 76.4 12,314 11,206 7.5 91.0 

10. Rubber and Plastics 15,877 13,257 15.2 83.5 8,351 7,424 10.3 88.9 

11. Lumber 

12. Furn i ture  

13. Stone and Glass 178,122 123,082 23.7 69.1 20,182 13,966 15.4 69.2 

14.  I r on  an6 S t ee l  139,461 122,865 6.7 88.1 117,085 104,791 5.0 89.5 

15. Nonf e r r c~us  Metals 29.954 24,862 15.1 83.0 15,972 14,471 7.3 90.6 

15. Fabr ica ted  Metals 14.870 10,796 25.1 72.6 4,741 3,940 11.2 83.1 

17. Other Mctal Products  , 23,695 19,169 17.8 80.9 10,331 9,577 6.3 92.7 

18. I n d u s t r i a l  Machinery 8,699 6,872 18.9 79.0 2,939 2,495 12.3 84.9 

19. Other Flachinery 16,222 12,961 17.7 79.9 10,139 8,861 10.3 87.4 

20. Communications Equipment 2,327 1,803 12.4 77.5 1,714 1,397 11.0 81.5 

21. E l e c t r i c a l  Products 13.131 11,069 14.1 84.3 9,449 8,211 12.3 86.9 

22. .  ito or Vehicles  56,716 . 54,788 3.0 96.6 55,039 53.,553 2.3 97.3 

20. Other Transport  Equipment 6,506 2,824 54.8 .43.4 1,763 1,569 9.1 89.0 

24. Instruments  1,603 . 1,358 10.9 84.7 1,047 911 9.7 87.0 

NON-FUEL COMZIODITY GROUPS 1,136,355 842,290 21.3 74.1 433,962 377,734 8.8 87.0 

3. Fuels  348,137 89,471 8.4 25.7 212,045 . 39,440 5.4 18.6 

A1.L COMMODITY CROUPS 1,484,492 931,761 18.3 62.8 646,007 417.174 7.7 64!6 

Source: Census of Transportat ion,  1972 



About seven-eights of non-fuels tonnage i n  l a r g e  p l a n t s  is  by r a i l  and , 

common c a r r i e r  t rucking.  Whereas l a r g e  p l a n t s  account f o r  38.2% of t o t a l  

tonnage by a l l  modes, they c o n t r i b u t e  44.8% of a l l  common c a r r i e r  tonnage. 

The propor t ion  of t o t a l . d i s t r i b u t i o n  undertaken i n  p r i v a t e  t rucks  

corresponds c lose ly  wi th  t h e  p ropor t ion  of shipments under 100 m i l e s  - 
d i s t ances  under which r a i l  t r a n s p o r t a t i o n  i s  r a r e l y  c o s t  o r  s e r v i c e  com- 

p e t i t i v e .  Furthermore, while p r i v a t e  t rucking a t  l a r g e  p l a n t s  i s  only 

8.8% of t o t a l  d i s t r i b u t i o n ,  more than one q u a r t e r  of  t h a t  tonnage is  from 

the  meats and beverages i n d u s t r i e s ,  where p r i v a t e  t rucking is  r e l a t i v e l y  

important .  P r i v a t e  t rucking has been excluded from ex tens ive  a n a l y s i s  

p r imar i ly  because of i ts  correspondence wi th  short-haul  shipments. Never- 

t h e l e s s ,  long-haul shipments i n  p r i v a t e  t rucks  a r e  considered prime candi- 

da tes  from which r a i l . m i g h t  s h i f t  t r a f f i c  i f  s e r v i c e  o r  o t h e r  rai l  improve- 
I 

ments were made. The l a c k  of d e s c r i p t i v e  da ta  of t h i s  s e c t o r  does n o t  

con t r ibu te ,  however, t o  i t s  d i r e c t  a n a l y s i s  here .  Where re fe rence  i s  made 

l a t e r  t o  truc'ks, i t  assumes common c a r r i e r  v e h i c l e s  only. 

The modal s p l i t  between t h e  r a i l  and motor c a r r i e r s  i s  presented i n  

Table 3 .  I n  l a r g e  p l a n t s ,  r a i l  c o n t r i b u t e s  56.1% of .outbound tonnage, 

al though the  p r o p o r t i ~ n  v a r i e s  ex tens ive ly  by shipper  group. Shippers t h a t  

appear c a p t i v e  t o  t ruck  inc lude  t e x t i l e s  and appare l ,  i n d u s t r i a l  machinery, 

and communications equipment, w h i l e  t h e  r a i l  cap t ives  c o n s i s t  of paper and 

lumber. Table 4 shows the  d i s t r i b u t i o n  of t o t a l  common c a r r d e r  tonnage by 

commodity group. More than a q u a r t e r  of la rge-plant  tonnage is accounted 

f o r  by i r o n  and s t e e l ,  wi th  l e s s e r  con t r ibu t ions  by motor .vehic les ,  paper, 

and b a s i c  chemicals.  



Table 3 Surface Common C a r r i e r  Modal S p l i t  a t  Manufacturing P lan ts ' ( tonnages  i n  thousands) 

COMMODITY GROUP 

Meat and Dairy Products  

Prepared Foods 

Beverages 

T e x t i l e s  

Apparel 

Paper 

Basic  Chemicals 

Other Chemicals 

Rubber and P l a s t i c s  

Lumber 

F u r n i t u r e  

Stone and Glass  

I ron  and S t e e l  

Nonferrous Metals 

Fabr ica ted  Metals 

Other Metal Products  

I n d u s t r i a l  Machinery 

Other  Machinery 
. , 

Communications 3quipment 

E l e c t r i c a l  Products  

Motor Vehicles  

Other Transport  Equipment 

Instruments  

ALL PLANTS 
Scr face  Common C a r r i e r  Tonnage 

LARGE PLANTS . 
Surface Common C a r r i e r  Tonnage 

R a i l  Motor Modal  pii it - R a i l  Motor Modal s p l i t  

NOY-FUEL CObfblODITY GROUPS 436,815 405,975 51.9 211,773 166.108 56.1 

3. Fuels  33,769 55,702 37.7 20,144 19,296 51.1 

ALL COMMODITY GROUPS 470,584 461,677 50.5 231,917 185,404 55.6 

Soorce: Census of Transpor ta t ion ,  1972 



Tab le  4 D i s t r i k u t i o n  o f  S u r f a c e  Common C a r r i e r  Tonnage by Commodity Group ( tonnages  i n  thousands)  

S u r f a c e  Common C a r r i e r  Tonnage 
Pe rcen tage  o f  T o t a l  P roduc t ion  

COMMODITY GROUP ALL PLANTS. LARGE PLANTS 

Meat and Da i ry  P r o d h c t s  

P repa red  Foods . 

Beverages  

T e x t i l e s  

Apparel  

Paper  

Bas ic  ' chemicals  

O the r  Chemicals 

Rubber and P l a s t i c s  

Lumber 

F u r n i t u r e  

S tone  and Glase  

I r o n  and S t e e l  

Nonferrous  M e t a l s  

F a b r i c a t e d  Meta l e  

Othe r  Meta l  P r o d u c t s  

I n d u s t r i a l  Machinery 

Othe r  Machinery 

Comniunicatione Equipment 

E l e c t r i c a l  P r o d u c t s  

Motor V e h i c l e s  

Othe r  T r a n s p o r t  Equipment 

I n s t r u m e n t s  

NO?!-FUEL COMMODITY GROUPS ' 100 .1  99.9 

3. F u e l s  (10.6) (10.4) 

,\I.L COEIMODITY GROUPS (110.6) (110.4) 
\ 

Source:  Census  o f  T r a n s p o r t s t i o n ,  1972 



Indust ry  Sample Se lec t ion  

Given t h e  sh ipper  c h a r a c t e r i s t i c s  introduced above, i t  is poss ib le  t o  

d e f i n e  the  sample of i n d u s t r i e s  from which ind iv idua l  sh ippers  can be se lec -  

v ted.  Table 5 ( i n  two p a r t s )  s t r a t i f i e s  sh ipper  groups according t o  modal s p l i t  

d i f f e r e n c e s  and volume of shipments. Commodity groups t h a t  i n d i v i d u a l l y  

comprise less than two percent  of t o t a l  tonnage and a r e  no t  considered ' 

candidates  f o r  s e l e c t i o n  because they a r e  too  small t o  c o n t r i b u t e  substan- 

t i a l l y  t o  an explanat ion  of sh ipper  behavior i n  t h e  universe  a r e  d e t a i l e d  

i n  Category E. These f i v e  groups comprise less than 4.7% of a l l  tannage i n  

a l l  p i a n t s  and a r e  even l e s s  important t o  common c a r r i e r  o r  l a r g e  p l a n t  

tonnage. Commodities t h a t  a r e  o therwise  s u f f i c i e n t l y  l a r g e  f o r  a n a l y s i s  

bu t  which e x h i b i t  abnormally-pronounced modal s p l i t  preference  a r e  descr ibed 

i n  Category F. This  category c o n s i s t s  of paper and lumber, and whi le  com- 

p r i s i n g  15% of tonnage use  r a i l  80% of t h e  t i m e .  Category D inc ludes  four  

commodity groups t h a t  e x h i b i t  abnormal modal preference  ( a l l  o r i en ted  t o  

t ruck)  and a l s o  a r e  low i n  volume. 

Categories A through C i n  Table 5 denote i n d u s t r i e s  according t o  t h e i r  

modal s p l i t  preferences .  These groups, i n  aggregate,  comprise almost 80% 

of t o t a l  tonnage. Table 6 f u r t h e r  desc r ibes  sh ipper  c h a r a c t e r i s t i c s .  The 

sample.of i n d u s t r i e s  i n  Categories A through C produce 59.5% of a l l  U.S. 

tonnage. The tonnage on common c a r r i e r s  a t  l a r g e  p l a n t s  amounts t o  .20.6% 

of a l l  tonnage. 

The different commodft~.es prnduced wi th in  each of the  twelve commodity 

groups noted i n  Table 5 a r e  q u i t e  extens ive .  The modal s p l i t  and volume 



T a b l e  5 C a t e g o r i e s  o f  S h i p p e r s  According t o  Volume and Modal S p l i t  P r e f e r e n c e s  

P e r c e n t a g e  o f  T o t a l  
Tonnage o f  A l l  Commodities 

i n  a l l  P l a n t s  R a i l  Modal S p l i t  o f  
SURFACE S u r f a c e  Common Carrier Tonnage 

COMMODITY GROUP ALL MODES COMMON CARRIERS ALL PLANTS LARGE PLANTS 

A. COMPETITIVE MODAL SPLIT (45-55%)" 

3. Beverages  5 . 1  2.8 

8 .  O t h e r  Chemicals 5 .2  5 . 3  

14 .  I r o n  and S t e e l  12 .3  1 4 . 6  

21. E l e c t r i c a l  p r o d u c t s  1 . 2  1.3 

SUBTOTAL 23.7 2 4 . 1  

B. TRUCK-ORIENTED MODAL SPLIT (25-45%) 

1. Meat and  D a i r y  
p r o d u c t s  3 .8  

1 3 .  S t o n e  and Glass 15 .7  

19.  Other  Machinery 1 . 4  

SUBTOTAL 20.9 

C. RAIL-ORIENTED MODAL SPLIT (55-75%) 

2. P r e p a r e d  f o o d s  13.6 

7. B a s i c  chemica l s  9 .8  

1 5 .  Nonfe r rous  metals 2.6 

1 7 .  Other  metal p r o d u c t s .  2 .1  

22.  Motor V e h i c l e s  5 . 0  

SUBTOTAL 3 3 . 1  

ALL ABOVE 'COMMODITIES 77.7 

* At l a r g e  p l a n t s  



P e r c e n t a g e  o f  T o t a l  
Tonnage o f  A l l  Commodities 

i n  a l l  P l a n t s  R a i l  Modal S p l i t  o f  
SURFACE S u r f a c e  Common Carrier Tonnage 

COMMODITY GROUP ALL MODES COMMON CARRIERS ALL PLANTS LARGE PLANTS 

D.  COMMODITIES WITH LESS THAN 2%,OF TRAFFIC 

AND ABNORMAL MODAL SPLIT 

4 .  T e x t i l e s  

5. Appare l  

18. I n d u s t r i a l  Machinery 0 . 8  

20. Communications 
Equipment - 0.2 

SUBTOTAL , 2.7 

E. COMMODITIES WITH LESS THAN 2% OF TRAFFIC ONLY 

1 0 .  Rubber and P l a s t i c s  1 . 4  .. 1 . 6  

1 2 .  F u r n i t u r e  1 . 3  1.1 34.7 49.5  

1 6 .  F a b r i c a t e d  Materials 1 . 3  1 . 3  23.8 44.6 

23. O t h e r  ~ r a n s b o r t  
Equipment 0.6 

24. I n s t r u m e n t s  0 . 1  

SUBTOTAL 

F. COMMODITIES WITH ABNORMAL MODAL SPLIT 

6. P a p e r  7 .9  8 . 5  

11. Lumber 7 . 0  - 5 .9  - 
SUBTOTAL 1 4 . 9  1 4 . 3  

ALL -ABOVE COMMODITIES 



Table 6 

~ h a r a c t e r i s t i c s  of Production by Manufacturing P l an t s  by Category (tonnages i n  thousands) 

CHARACTERISTIC NATIONAL TOTAL GROUP A GROUP B GROUP C GROUPS A-C GROUPS D-F 

1. A l l  P l an t s ,  A l l  Transport 
Modes 

a .  Tonnage 1,484,481 269,490 236,960 376,233 882,683 ' 253,661 

Percentage 100.0 18.2 16.0 25.3 59.5 17.1 

Percentage 100.0 13.2 9.7 26.3 49.3 20.2 

c .  Average t r i p  length  425 310 259 441 352 504 

2. A l l  P l an t s ,  Surface 
Common Ca r r i e r s  

a. Tonnage ' 931,761 202.771 161,826 296.198 660,795 181,495 

Percentage 100.0 21.8 17.4 31.8 70.9 19.5 

Percentage of  a l l  modes ( l a )  62.8 13.7 10.9 20.0 44.5 12.2 

b. Ton-miles 396,935 68,369 50.927 146,495 265,791 109,408 

P e r ~ e n t a g e  100.0 1.7.2 12.8 36.9 67 .'O 27.6 

Percentage of a11 modes ( l b )  62.9 10.8 8 .1  23.2 42.1 17.3 

c .  Average t r i p  length  426 337 315 495 402 603 

3. Larze P l an t s ,  Surface 
Common Ca r r i e r s  

a .  Tonnage 417,17i  134,065 31,865 139,479 305.409 72,325 

Perceo tage 100.0 32.1 7.6 33.4 73.2 17.3 

Percentage of a 3  p l an t s  ( l a )  28.1 9.0 2.1 9.4 20.6 4.9 

b. Ton-miles 193,622 44,520 16,103 75,676 136,299 4 c 4 8 0  

Percentage 100.0 23.0 8.3 39.1 70.4 23.5 

Percentage of a l l  p l an t s  ( l b )  30.7 7.1 2.6 12.0 21.6 7.2 

c. Average t r i p  length 46L 332 505 543 446 629 

Source: Census of Transgor ta t ion ,  1972 



c h a r a c t e r i s t i c s  of t h e  ind iv idua l  commodity c l a s s i f i c a t i o n s  were f u r t h e r  

examined. Data r e l a t e d  t o  p l a n t  s i z e  were no t  a v a i l a b l e  f o r  t h i s  exerc i se .  

Commodities described a s   miscellaneous", those with less than one percent  

of t o t a l  production of t h e  groups i n  Categories A-C, and those t h a t  exh ib i t ed  

abnormal preference  i n  modal s p l i t  were excluded from t h e  sample. A t  t he  

conclusion of t h e  exerc i se ,  18  commodities were considered s u i t a b l e  f o r  

s e l e c t i o n .  Table 7 p resen t s  t h i s  list by commodity group and SIC number. 

These commodities account f o r  65.1% of t h e  t o t a l  tonnage by a l l  modes i n  

Categories A-C and 50.6% of a l l  tonnage of a l l  non-fuel commodities. 

From corporate  d i r e c t o r i e s ,  a s e l e c t e d  set of l a r g e  manufacturers of 

these  commodities was prepared. This l i s t  i s  presented i n  Table 8. These 

corpora t ions  a r e  considered s u i t a b l e  candidates f o r  f u r t h e r  s tudy i n  o the r  

t a sks ,  and a r e  represen ta t ive  of t h e  sh ippers  whose d i s t r i b u t i o n  a c t i v i t y  

is of i n t e r e s t .  



Table 7 

Commodities for Modal Shift Analysis 

(tonnages in thousands) 

COMMODITY GROUP 
PERCENTAGE RAIL~HIGHWAY 

TONNAGE OF TOTAL MODAL SPLIT 

3: 208 Beverages 49,528 5.6 43.7 

8: 284 Soaps 11,732 1.3 29.9 

8: 287 Agricultural Chemicals 26,422 3.0 69.2 

14: 331 Mill & Rolled Steel 
Products 114,167 12.9 48.6 

14: 332 Iron Castings 12,283 1.4 29.7 

21: 361 Electrical Transmission 
Equipment 

1: 201 Meats 

1: 202 Dairy Products 

13: 325 Clay 

13: 327 Concrete, Gypsum 

13: 329 Abrasives, Asbestos 

2: 203 Canned foods 

2: 206 Sugar 

7: 281 Industrial Chemicals 

7: 282 Plastics 

15: ,335 Copper, Aluminum Shapes 17,162 1.9 48.5 

22: 3711 Motor Vehicles 38,997 4.4 58.1 

22: 3714 Motor Vehicle Parts 15,711 1.8 65.4 

ALL ABOVE COMMODITIES 574,537 65.1 -- 
ALL MAJOR COMMODITY GROUPS 882,683 100.0 . -- 

Source: Census of Transportation, 1972 



  able 8 

Representat ive Firms f o r  Modal S h i f t  Analysis 

Meats Asbestos 

J o h n s - ~ a n v i l l e  Denver Swift  
Armour 

Chicago 
Phoenix 

Youngstown Youngs town 
Inland Chicago 
Jones & Laughlin P i t t sburgh  
National  P i t t sburgh  

Carnation 
Bea t r i ce  
Kraf t 

Los Angeles 
Chicago 
Chicago 

Copper Canned Foods 

New York 
New York 

Green Giant 
Campbell 
Consolidated 
Del Monte 
Libby 
S tokely 

Minnesota 
Camden, N . J .  
Chicago 
San Francisco 
Chicago 
Indianapol is  

Kenneco t t 
S t .  Joe  

Aluminum 

Alcoa 
Kaiser 

P i t t sburgh  
Oakland 

Sugar 
Motor Vehicles and P a r t s  

G.W. 
Ams t a r  
C&H 

Denver 
New York 
Sari, Francisco 

Chrysler 
Ford 
Eaton 
Bendix 
Ro ckwell 

D e t r o i t  
D e t r o i t  
Cleveland 
Southf ie ld ,  Mich. 
P i t t sburgh  

Beverages 

Anheuser 
Coors 
S c h l i t z  
Mi l l e r  
Gallo 
Masson 

S t .  Louis 
Golden, Colo. 
Milwaukee 
Milwaukee 
Modes t o  
Saratoga 

Chemicals 

Al l i ed  
Dow 
Du Pont , 

Chemetron 
Goody e a r  
Mons an't o 

Morristown, N . J .  
Saginaw 
Wilrning ton 
E. Rutherford, N . J .  
Akron 
S t .  Louis 

Gypsum 

U.S. Gypsum Chicago 




