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THIS s t udy examines the v a r i a t i o n of t o l l charges w i t h vehicle t y p e , size, a n d we igh t 
on 137 p u b l i c l y owned t o l l fac i l i t ies . T h e great v a r i e t y i n the methods of assessing 
t o l l charges, i n the levels thereof, and in t he i r g radua t ion w i t h vehicle t y p e and size 
imjjedes precise measurement of t h e re la t ion i t is sought t o develop. 

T o l l charges on each f a c i l i t y were de te rmined f o r each of 15 selected vehicles and 
combina t ions ranging i n size f r o m a l i g h t passenger car to a t r uck - t r a i l e r comb ina t i on 
h a v i n g a m a x i m u m gi'oss vehicle we igh t of 72,000 l b . Since the p r i m a r y emphasis is 
on the v a r i a t i o n of t o l l charges w i t h t y p e a n d we igh t of vehicle, the t o l l charges on 
each f a c i l i t y were conver ted to index numbers , us ing the charge f o r the l i g h t passenger 
car as a base. 

T o l l charges on p u b l i c l y owned t o l l fac i l i t ies increase w i t h vehicle weight , a l t h o u g h 
no t precisely. T o l l I'oads graduate t o l l chai'ges a l i t t l e more severely w i t h the weigh t 
of vehicle t h a n do t o l l bridges and tunnels bu t no t as severely as do ferries. T h i s s i tua
t i o n is i l l u s t r a t e d b y the re la t ion between the to l l s charged a l i g h t passenger car and 
those charged a three-axle, t rac tor -semi t ra i le r c o m b i n a t i o n . T h i s vehicle combina t i on , 
the heaviest t h a t can use a l l of the t o l l faci l i t ies inc luded i n the s tudy , has a m a x i m u m 
gross we igh t of 40,000 l b . and an average opera t ing gross we igh t of 27,000 l b . 

Expres.sed as percentages o f the charges made f o r a l i g h t passenger car, the med ian 
t o l l charges f o r the thi-ee-axle, t ractoi ' -semitra i ler combina t ion , conven t iona l ly desig
na ted b y the t e r m 2 - S l , are: bridges a n d tunnels , 275 percent; ferries, 608 percent; and 
roads, 402 percent. 

T h e median t o l l charges made f o r th i s comb ina t i on per i m i t of m a x i m u m gi'oss 
weight , expressed as percentages of the light-passenger-car chai-ges pei- u n i t of m a x i 
m u m gross weight , are: bridges and tunnels , 24 percent; ferries, 90 percent; and roads, 
36 percent. 

F o r the average opera t ing gross weights used i n th i s s tudy the median charges 
made per pound f o i ' the 2-Sl combina t ion , expressed as jiercentages of the l i g h t -
passenger-car charge per u n i t of average opera t ing gross weigh t , are: bridges and 
tunnels , 36 percent ; ferries, 70 percent; and roads, 50 percent. 

T h e median indexes of t o l l charges per u n i t of load on the heaviest axle of th i s 
t rac tor - semi t ra i l e r combina t ion , when loarled t o i ts m a x i m u m gross we igh t of 40,000 
l b . , are: bridges and tunnels , 31 percent ; ferries, 73 percent; and roads, 48 percent. 

T h e charges made fo r a 41-passenger bus h a v i n g a m a x i m u m gross weight of 27,000 
lb . f o l l o w a s imi la r j j a t t e r n . T h e median indexes of t o l l charges per u n i t of m a x i m u m 
gross we igh t fo r th i s bus are: bridges and tunnels , 35 percent; fer i ies , 90 percent ; and 
roads, 48 percent. 

D e t a i l e d da ta i n the t ex t c o n f i r m t h a t on t o l l bridges, tunnels , and roads the va r i a 
t i o n of t o l l charges w i t h gross weigh t or axle load is de f in i t e ly less t h a n p ropo r t i ona l . 

I f i t is assumed t h a t t o l l chai'ges are ind ica t ive of the re la t ive payments the operators 
of vai ' ious types and sizes of vehicles are w i l l i n g t o make t o j i rov ide the t o t a l revenue 
de te rmined to be necessary, t h e n one ind ica t ion of the da ta produced b y this s tudy 
is t h a t the benef i t der ived f r o m a h ighwa\- f a c i l i t y b y vehicles of d i f f e r e n t sizes is no t 
d i r ec t l y p r o p o r t i o n a l t o gross we igh t b u t increases a t rates d i s t i n c t l y less t h a n proi)oi--
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t i o n a l t o gross weigh t . I f the pos i t ion is t a k e n t h a t the va lue of use per mi l e of t r a v e l 
is d i r e c t l y p r o p o r t i o n a l t o gross we igh t , t he conclusion becomes inescapable t h a t 
passenger-car users are c u r r e n t l y su f le r ing grievous d i s c r i m i n a t i o n on t o l l fac i l i t i es . 

• W H E T H E R the t o l l m e t h o d of f i nanc ing 
is po in ted t o w i t h pr ide , v iewed w i t h a l a r m , 
or accepted w i t h reluctance as an expedient , 
the f ac t remains t h a t numerous t o l l fac i l i t ies 
are now i n existence and more are i n prospect. 
Of no less impor tance t h a n the i r number is 
the i r loca t ion " T h e t o l l roads thus f a r con
s t ruc ted and proposed, w i t h few exceptions, 
occupy locations in tended f o r routes of the 
In t e r s t a t e H i g h w a y S y s t e m " (1). S i m i l a r l y , 
mf)st of the exis t ing and proposed t o l l bridges, 
tunnels , and ferries l ie a t h w a r t the more-
impo i ' t an t t r a f f i c arteries. 

T h e con t r ibu t ions exacted f r o m h i g h w a y 
users i n the f o r m of to l l s are no t ins ign i f i can t . 
T h e A u t o m o b i l e M a n u f a c t u r e r s Associa t ion 
es t imated the 1951 receipts f r o m pub l i c and 
p r iva t e t o l l faci l i t ies t o be $170 m i l l i o n (S). 
D u r i n g the 1951 calendar year, p u b l i c l y owned 
t o l l fac i l i t ies alone collected an es t imated 
$140 m i l l i o n f o r h i g h w a y purposes (S) and an 
add i t iona l S7 m i l l i o n f o r nonh ighway purposes 
(4) . Several l uc ra t ive t o l l projects , among 
t h e m the Delaware M e m o r i a l Br idge , the 
westei'n extension of the Pennsylvania T u r n 
p ike , and por t ions of the N e w Jersey T u r n 
p ike , were i n opera t ion d u r i n g o n l y a f r a c t i o n 
of the 1951 calendar year, others were opened 
to t r a f f i c d u r i n g 1952, and s t i l l others are i n 
var ious stages of cons t ruc t ion , p l a n n i n g or 
s tudy . 

A m o n g the bet ter k n o w n projects opened 
d u r i n g 1952 are the f i n a l 9 -mi . section of the 
N e w Jersey T u r n p i k e , the Chesapeake B a y 
Br idge i n M a r y l a n d , the George P . Co leman 
Br idge over the Y o r k R i v e r and the E l i zabe th 
R i v e r Br idge and T u n n e l i n V i r g i n i a , and the 
Denve r -Bou lde r T u r n p i k e , i n Colorado. 

T h e 88-mi . T u r n e r T u r n p i k e i n O k l a h o m a 
is scheduled t o be opened about A p r i l 1, 
1953. N e a r l y 50 m i . of the 535-mi . N e w Y o r k 
T h r u w a y are i n use, a l t hough no to l l s w i l l be 
charged u n t i l a 150-mi. section between 
B a t a v i a and U t i c a is opened i n about a year. 
T h e Ohio T u r n p i k e , the Wes t V i r g i n i a T u r n 
p ike , and an extension of the Pennsy lvan ia 
T u r n p i k e , t o connect w i t h the N e w Jersey 
T u r n p i k e , are under cons t ruc t ion . W o r k on 
other t o l l road projects , n o t a b l y the Garden 
State P a r k w a y i n N e w Jersey and extensions 

of the N e w Jersey a n d M a i n e T u r n p i k e s , is 
expected to be s ta r ted soon, and several o ther 
t o l l road projec ts are under considerat ion. 

A d d i t i o n a l t o l l crossings (bridges, tunnels , 
or ferries) are also under cons t ruc t ion , p lanned , 
or proposed. A m o n g those under cons t ruc t ion 
are the B a y St. Louis Br idge i n Miss iss ippi , 
the t h i r d tube of the L i n c o l n T u n n e l , the 
L o w e r T a m p a B a y Br idge i n F l o r i d a , the 
Paseo Br idge between Kansas C i t y and N o r t h 
Kansas C i t y , ^Missouri, t o name a few. W o r k 
m a y be s ta r ted soon on several other t o l l 
crossings, among t h e m the Delaware R i v e r 
P o r t A u t h o r i t y Br idge f r o m Ph i l ade lph ia , 
Pennsylvania t o Gloucester, N e w Jersey, the 
San R a f a e l - R i c h m o n d Br idge across San F i a n -
cisco B a y , a b r idge across M a c k i n a c St ra i t s , 
and a tunnel-bridge-causeway across H a m p t o n 
Roads. Others, i n c l u d i n g a br idge a t N e w 
Orleans over the Miss iss ippi and a second 
L a k e W a s h i n g t o n br idge a t Seattle, are i n the 
p lann ing stage, and s t i l l others have been 
proposed. 

I t is t r ue t h a t i n the f u t u r e m a n y exis t ing 
t o l l fac i l i t ies w i l l become free as the bonds 
issued t o cons t ruc t t h e m are re t i red , unless 
the to l l s are con t inued to bolster the secur i ty 
of bonds issued t o cons t ruc t other t o l l fac i l i t ies . 
Also , several of the t o l l crossings recent ly 
comple ted , under cons t ruc t ion , or proposed 
are t o replace exis t ing pub l ic or p r i v a t e t o l l 
fac i l i t i es . 

W i t h t o l l fac i l i t ies increasing i n numbers 
and t o l l collections m o u n t i n g even more 
r a p i d l y , the re la t ion of the t o l l m e t h o d of 
f inanc ing t o over-a l l t a x systems and f inanc ia l 
policies is w o r t h y of a t t e n t i o n . T o w h a t extent 
m a y the prevalence of t o l l fac i l i t ies and the i r 
i m p a c t o n the pocke tbook af fec t the w i l l i n g 
ness and a b i l i t y of h i g h w a y users t o p a y 
taxes f o r the cons t ruc t ion and maintenance of 
to l l - f ree highways? W i l l con t inued resort t o 
t o l l f i nanc ing lead t o the use of m o t o r - f u e l 
taxes earned on t o l l fac i l i t i es , p a r t i c u l a r l y 
roads, o n those fac i l i t ies ra ther t h a n on t o l l -
f ree h ighways as is now the case? Or , a t the 
opposite extreme, w i l l the will ingness of h i g h 
w a y users t o p a y fo r deluxe accommodat ions 
lead t o the establ ishment of to l l s on each 
f a c i l i t y a t rates as h igh as the t r a f f i c w i l l bear 
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and the use f o r general h i g l i w a y purposes of 
a n y excess over the a m o u n t required b y the 
f a c i l i t y f o r debt service and maintenance? 
T h e inves t iga t ion of these and s imi la r p rob
lems t h a t arise f r o m the g r o w i n g dependence 
on t o l l f inanc ing are no t w i t h i n the scope of 
this paper. T h e y are, however , f i t subjects f o r 
s tudy and serve to p o i n t up the need f o r 
i n q u i r y i n t o the impl i ca t ions of increasing 
dependence on the t o l l me thod of f inanc ing . 

T h e present s tudy does no t encompass a l l 
of the desirable object ives of a s tudy of t o l l 
charges b u t is restr ic ted t o an inves t iga t ion of 
the v a r i a t i o n of t o l l charges w i t h the t y p e and 
size of vehicles. T h i s l i m i t e d ob jec t ive was 
chosen i n the belief t h a t i t w o u l d p rov ide 
m u c h of the basic i n f o r m a t i o n needed f o r any 
other studies of t o l l charges and w o u l d also 
shed some l i g l i t on the general p rob lem of 
motor -vehic le t a x a t i o n . 

T h e re la t ion of t o l l charges t o the t ax rates 
t h a t are charged vehicles of d i f f e ren t types and 
sizes f o r the use of to l l - f ree roads is somewhat 
obscure. O n the one hand , the payer of to l l s 
also pays whatever user charges are imposed 
o n his vehicle b y his state. O n the other hand , 
the t o l l f a c i l i t y usua l ly exjjects t o de f r ay i ts 
ent i re cost, or most of i t , ou t of t o l l charges 
graduated w i t h the t y p e and size of vehicle 
and, therefore , has a somewhat s imi la r interest 
to t h a t of the state government i n seeing t h a t 
each class of vehicle pays i ts way . T h e s i tua
t i o n , however, is t o some extent s imi la r t o t h a t 
of p r iva t e business, i n t h a t i f m a x i m u m income 
is sought the upper l i m i t s of t o l l rates are 
governed more b y w h a t the t r a f f i c w i l l bear 
t h a n b y considerations of e q u i t y alone. U n d e r 
these condi t ions the o i r t i m u m rate of t o l l 
charge f o r a g iven class of vehicle m a y be 
s ta ted as t h a t i-ate a t w h i c h the t o t a l receipts 
f r o m vehicles of t h a t class w i l l be a m a x i m u m . 
T h i s being the case, the e q u i t y m o t i v e , 
whether f r o m the s t andpo in t of benefi ts re
ceived or f r o m t h a t of costs occasioned, is 
r e l a t i ve ly m u c h weaker i n the f i x i n g of t o l l 
charges t h a n i t is i n the i m p o s i t i o n of road-
user taxes. 

C O L L E C T I O N O F D.\.TA 

A t the outset i t was decided t o l i m i t t he 
s t u d y t o p u b l i c l y owned faci l i t ies . Several 
fac tors con t r i bu t ed t o th i s decision, b u t among 
the more i m p o r t a n t were the circumstance 
t h a t the m a j o r i t y of the [ i r i v a t e l y owned t o l l 

fac i l i t ies ai'e ferries, m a n y of w h i c h ca r ry o n l y 
imssenger cai's and l i g h t t rucks , and a belief 
t h a t t o l l schedules and other necessary i n 
f o r m a t i o n w o u l d be more d i f f i c u l t t o o b t a i n 
f o r p r i v a t e l } ' owned fac i l i t ies t h a n fo r publicly-
owned ones. 

Number of Facilities 

Since the p r i m a r j r interest is i n the v a r i a t i o n 
of t o l l charges w i t h vehicle t y p e or size, some 
p u b l i c l y owned fac i l i t i es were a u t o m a t i c a l l y 
excluded. A m o n g those are fac i l i t i es w h i c h 
exclude a l l commercia l vehicles or a l l excei)t 
l i g h t t rucks , and fac i l i t ies , such as those 
serving reci-eational areas, f o r w h i c h the t o l l 
charge is based on or includes an admission 

P U B L I C L Y - O W N E D T O L L F A C I L I T I E S I N C L U D E D 
I N S T U D Y 

Typo Number Percent 

Bridges 89 65.0 
Tunnels 7 5.1 
Ferries 33 24.1 

8 5.8 

Total 137 100.0 

charge. A few other p u b l i c l y owned t o l l f a 
cil i t ies w h i c h w o u l d otherwise have been i n 
cluded had t o be o m i t t e d f r o m th i s repor t 
because t o l l schedules could no t be ob ta ined 
or in te rp re ted i n t i m e f o r inc lus ion . 

T h i s repor t covers 137 t o l l fac i l i t ies , as 
shown i n Tab le 1. A l m o s t t w o th i rd s of the 
fac i l i t i es , 89 t o be exact, are br idges; 7 are 
tunnels ; 33 are ferr ies; and 8 are roads. T h e 
re l a t ive ly smal l number of ferries is accounted 
f o r b y the fac t t h a t m a n y of the j i u b l i c l y 
owned ferries can car ry o n l y passenger cars 
a n d smal l t rucks of the p i c k u p and l i g h t -
de l ivery t y p e , so were no t inc luded i n th i s 
s tudy . 

Toll Charges 

Schedules of t o l l charges f o r m a n y fac i l i t ies 
were avai lable i n the W a s h i n g t o n office of the 
B u r e a u of Publ ic Roads. T o l l schedules f o r 
other fac i l i t ies were ob ta ined t h r o u g h the 
Pubf i c Roads field offices and the state h i g h 
w a y depar tments . 

There is great v a r i e t y i n the measures used 
t o determine the t o l l charge f o r a pa r t i cu l a r 
vehicle. T h i s is shown i n Tab le 2 and F igure 1. 
A m o n g the most popula r single measures are 
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m a x i m u m gi'oss vehicle weight , gross vehicle 
weight a t t i m e of crossing, number of axles oi ' 
t i res, chassis we igh t , and manufac tu re r s ' ra ted 
capaci ty . A number of fac i l i t ies use combina
t ions of these and othei- vehicle characteristics 

and combinat ions . T h i s measure is used on a 
number of publ ic ferries b u t is no t used b y 
any other t y p e of f a c i l i t y . 

T h i s table does no t exact ly t e l l the whole 
s tory w i t h resjiect t o the v a r i e t y of methods 

T A B L E 2 
M E A S U R E S O F T O L L C H A R G E S 

Measure of toll charge 

Maximum gross vehicle weight 
Gross vehicle weight at crossing 
Chassis weight 
Vehicle type 
Number of axles or tires 
Number of axles and maximum gross 

vehicle weight 
Number of axles and load capacity.. . 
Number of axles and other characteris

tics 
Manufacturer's rated capacity 
Wheelbase or lengtli 
Licensed gross weight or gross weight 

at crossing" 
Other 

Bridges 

Xo. 
18 
2 
9 

Total. 

% 
20.2 
2.3 

10.1 
8.7 

19.1 

9.0 
5.6 

Tunnels Ferries Roads 

100.0 

.Vo. 

1 14.3 

3 42.8 
2 28.6 

1 14.3 

7 100.0 

.Vo. .Vo. 
— 2 25.0 

5 15.2 — — 
— — 1 12.5 

1 3.0 — — 
1 3.0 4 50.0 

- -
1 12.5 

3 9.1 — 

17 51.5 
6 18.2 — 

33 100.0 8 100.0 

^ Lengthfor passenger cars;lieensed gross vehicle weight for trucks to 36,000 pounds; gross vehicle weiglit at time of crossing 
or trucks 36,000 iJounds and over. MltB 

used i n a r r i v i n g a t the t o l l charge fo r a g iven 
vehicle, because faci l i t ies using a common 
vehicle characterist ic as a measure m a y no t 
a l l app ly the measure i n the same way . For 
example, charges based on the m a x i m u m gross 
vehicle weigh t m a y be de termined by appl^-ing 
a single u n i t rate t o the gross weight , b y 
a p p l y i n g a d i f f e ren t u n i t rate t o each incre
m e n t of weight , or b y using a d i f f e ren t f ixed 
charge fo r each gross-weight i n t e rva l . Fu r 
thermore , t ractoi ' -semitrai ler and t r uck - t r a i l e r 
combinat ions m a y be considered ei ther as a 
u n i t or as separate \-ehicles and m a y or m a y 
no t be charged a t rates d i f f e r i ng f r o m those 
appl icable to s ingle-uni t t rucks . 

Fifture I . Measures of toll charges. 

t o determine the t o l l charges, combina t ions 
i n v o l v i n g the number of axles be ing most 
popular . 

O n l y number of axles or t ires is c o m m o n to 
a l l f o u r types of fac i l i t ies , and this measure is 
used on on ly 19 percent of the bridges, 14 
percent of the tunnels , 3 percent of the ferries, 
and 50 percent of the roads. T h e on ly measure 
used b y a m a j o r i t y of the faci l i t ies of any one 
t y p e is a combina t ion of length fo r passenger 
cars, licensed gross weigh t fo r l i g h t and me
d i u m t rucks and combinat ions , and gross 
weigh t a t t i m e of crossing fo r heavy t rucks 

Scheme of Comparison 

I t is readi ly apparent t h a t the va r i e ty i n 
the measures used, as wel l as i n the i r applica
t i o n , precludes d i rec t comparison among the 
faci l i t ies on the basis of t o l l schedules alone. 
T h i s obstacle was su rmounted b y selecting a 
series of vehicles and de t e rmin ing the t o l l 
charges fo r each vehicle on each f a c i l i t y . 

A t the t i m e th is s tudy was s tar ted , the 
Publ ic Roads Research Reports B r a n c h had 
embarked on the s tudy "Road-Vser and 
P rope r ty Taxes on Selected Vehicles ," re
por ted b y E . M . Cope and R . \ V . Meadows 
i n the previous papers i n th i s vo lume of 
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PROCEEDINGS. T h e 11 vehicles adopted fo r use 
i n t h a t s t u d y cover the range of vehicle types 
and sizes ra ther we l l , except t h a t no bus was 
inc luded . As i t was considered desirable to f a 
c i l i ta te comparison between the t w o studies b y 
using the same vehicles i n b o t h , i t was decided 
to adopt the 11 vehicles already selected f o r 
use i n the s tudy of road-user and p r o p e r t y 
taxes and to add a t w e l f t h , a large intei-ci ty 
bus. W h i l e the s tudj^ was i n progress, three 
other vehicles were added, because of cer ta in 
s i tuat ions encountered i n the da ta used, g i v i n g 
15 vehicles i n a l l . E a c h vehicle was g iven a 

• 
• 1 1 

r . n 1 1 
E WEKiHT IN KlPi 

Figure 2. Maximum gross weight, average gross weiglat, 
a n d maximum axle load of selected yehlcles. 

number f o r convenient i d e n t i f i c a t i o n . Vehicles 
5A, 9A, l O A , and 12 are the vehicles added 
f o r use i n th i s s tudy . T h e vehicles i d e n t i f i e d 
hy 1 t h r o u g h 11 are the vehicles adopted f r o m 
the s t u d y of road-user a n d p r o p e r t y taxes. 

T h e vehicles used are described i n T a b l e 3. 
T h e average opera t ing gross weights shown 
i n th i s t ab le and F igure 2 were assumed fo r 
each vehicle a f t e r considering i n f o r m a t i o n re
ga rd ing the percentage of vehicle miles 
t r ave led loaded and the average load carr ied 
b y var ious types of t r ucks and t r u c k com
bina t ions (5). These values, a l though n o t 
c la imed to be t y p i c a l , are believed to be n o t 
unreasonable. 

T h e silhouettes of the 15 vehicles are l o 
cated along the abscissa of F igure 2 i n ac
cordance w i t h the i r m a x i m u m gi'oss vehicle 
weights i n k ips , or thousands of l b . T h e 
average opera t ing gross vehicle weigh t of each 
vehicle is shown b y the he igh t of the respective 
bar i n the lower section of the char t , and the 

heaviest axle load produced b y each vehicle is 
ind ica ted b y the he ight of the bar i n the upper 
section. T h e do t t ed bars denote vehicles shown 
i n the b o t t o m row, the checkered bai's app ly 
t o the midd le row of silhouettes, and the solid 
b lack bars denote vehicles shown i n the t op 
row. T h u s , the ho r i zon ta l loca t ion of the 
s i lhouet te and bars fo r the three-axle truc'k 
shows t h a t th i s vehicle has a m a x i m u m gross 
vehicle weigh t of 40,000 l b . T h e he ight of the 
checkered ha l f bar i n the lower section of the 
char t indicates t h a t i t has an avei-age opera t ing 
gross vehicle weigh t of 29,000 l b . , and the 
he ight of the checkered ha l f bar i n the t o p 
section of the char t shows t h a t the m a x i m u m 
axle load imj josed b y the three-axle t r u c k , 
w h e n loaded to i t s m a x i m u m gross vehicle 
weigh t of 40 k ips , is 16,000 l b . 

T h e three-axle, t rac tor - semi t ra i le r combina
t i o n shown i n s i lhouet te i n the t o p row of 
vehicles also has a m a x i m u m gross weigh t of 
40,000 l b . T h e sol id b lack ha l f bars above th is 
vehicle combina t i on show t h a t i t has an 
average opera t ing gross we igh t of 27,000 l b . 
and a m a x i m u m axle load of 17,500 l b . 

PROCEDUKE 

T h e t o l l charge f o r each vehicle on each 
f a c i l i t y was de te rmined f r o m the t o l l schedules 
b y a p p l y i n g appropr ia te vehicle character
istics. I t is en t i re ly possible t h a t i n some cases 
the t o l l charge assigned was no t the proper 
one. T o l l schedules are subject t o mis inter
p re t a t ion . T h i s is p a r t i c u l a r l y t rue of those 
schedules w h i c h classif j - vehicles b y plu 's ical 
characteristics, such as manufac tu re r s ' ra ted 
capaci ty , w h i c h are n o t precisely def ined, or do 
no t have a un ive rsa l ly accepted value. 

Needless t o say, i t was f o u n d t h a t the 
charges f o r any g iven vehicle covered a wide 
range. I n the case of t o l l roads, m u c h of th i s 
dispersion reflects the d i spa r i ty i n the lengths 
of the roads. Therefore , the to l l - road charges 
were reduced to rates per mi le . Tol l -cross ing 
charges, however w'ere no t conver ted t o rates 
per mi l e as i t was t h o u g h t t h a t the level of 
charges established f o r t o l l crossings, par
t i c u l a r l y bridges and tunnels , were less affected 
b y the l e n g t h of the f a c i l i t y t h a n b y other 
factors , chief among w h i c h are (1) the amoun t 
of annua l charges to be m e t o u t of t o l l reve
nues and (2) the vo lume of revenue t r a f f i c . 
T a b l e 4 i l lus t ra tes th i s po in t . 

T h e George P . Co leman Br idge across the 
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Item 

Length, feet : 3,750 

Toll charges 
Passenger car** 
Single unit trucks 

2-axle, 12,500 pounds G V W ' ' . . . . 
2- axle, 19,000 pounds GVW . . 
3- axle, 35,000 pounds GVW 
3-axle, 40,000 pounds GVW 

Tractor-semitrailer combinations 
3- axle, 40,000 pounds GVW 
4- axle, 50,000 pounds GVW 

Bus, 41 passenger^ ! 3.50 

George P. 
Coleman 

Bridge 

Delaware 
Memorial 

Bridge 

3,750 10,750 

$0.75 $0.75 

0.75 
1.00 
1.50 
1.75 
1.75 

1.00 
1.00 
1.00 
1.50 
1.50 

2.00 
2.50 

1.50 
2.00 

3.50 1.00 

•ĵ  Cliarge for car with driver and passengers. 
' As used in this report, the term "GVW" means maxi

mum gross vehicle weight. 
'' Charge for bus with driver and 20 passengers. 

grea t ly except i n the case of the bus. F o r th i s 
vehicle, the charge foi- use of the George P. 
Co leman Br idge is 3)4 t imes the charge f o r 
use of the Delaware M e m o r i a l Br idge , a l 
t h o u g h the Co leman Br idge is the shorter of 
the t w o . L igh t -pane l and p i c k u p t rucks are 
the o n l y vehicles f o r w h i c h the Co leman 
B r i d g e charges are no t equal t o or higher 
t h a n the Delaware M e m o r i a l B r i d g e charges. 

L E V E L O F T O L L C H . ' I R G E S 

T h e next f o u r tables show, i n the f o r m of 
f requency d i s t r i bu t ions , the range i n t o l l -
br idge, t o l l - t u n n e l , t o l l - f e r r y , and to l l - road 
charges lev ied on vehicles of var ious sizes. 
I n l ieu of g i v i n g f requency d i s t r ibu t ions f o r 
each of the 15 vehicles s tudied , the f o u r 

T A B L E 5 
F R E Q U E N C Y D I S T R I B U T I O N S O F B R I D G E T O L L S F O R P A S S E N G E R C A R , T W O - A X L E T R U C K 

B U S , A N D 2-Sl C O M B I N A T I O N ^ ^ . . a , 

Toll in Dollars Passenger Car 2-Axle 
Pou 

Vo. % No. 
0-0.25 47 52.8 18 

0.26-0.50 18 20.3 27 
0.51-0.75 14 15.7 14 

9 0.76-1.00 7 7.9 
14 
9 

1.01-1.25 1 1.1 5 
1.26-1.50 1 I . l 6 
1.51-1.75 1 1.1 1 
1.76-2.00 — 3 
2.01-2.25 — 1 
2.26-2.50 2 
2.51-2.75 
2.76-3.00 — 2 
3.01-3.25 — 
3.26-3.50 
3.51-3.75 
3.76-1.00 — 
4.01-4.25 — • 1 
4.26-4.50 
4.51-4.75 — 
4.76-5.00 — 
Over 5.00 — — — 

Total 89 100.0 89 

41-Passenger Bus 2-Sl Combination 
40,000 Pounds GVW 

% No. % No. /c 
! 20.2 17 19.1 ! 7 7.9 

30.3 25 28.1 22 24.8 
16.7 5 5.6 13 14.6 
10.1 13 14.6 13 14.6 
5.6 4 4.5 10 11.2 

6.8 6.8 6 6.8 6 
11.2 
6.8 

1.1 5 5.6 1 1.1 
3.4 3 3.4 ; 5 5.6 
1.1 — — I — 
2.3 — — 2 2.3 
— 5 5.6 — 
2.3 1 1.1 2 2.3 

1 1.1 3 
I 3.3 

— — — 1 1 . 1 
1.1 
1.1 1.1 1 1.1 1 
1 . 1 
1.1 
1.1 

— — — 
—• 2 2.3 1 1.1 
— 1 1.1 1 1.1 

100.0 89 100.0 89 100.0 

Y o r k R i v e r a t Y o r k t o w n , V i r g i n i a , and the 
De laware M e m o r i a l B r i d g e over the Delaware 
R i v e r a t W i l m i n g t o n , Delaware , were chosen 
f o r t h i s comparison because the t o l l schedules 
f o r these t w o bridges are s imi la r a n d the t w o 
bridges were b u i l t a t abou t the same t i m e . 
Cons t ruc t i on of the George P. Coleman Br idge 
was s ta r ted i n 1949 and the br idge was opened 
to t r a f f i c i n M a y 1952. T h e Delaware M e m o r i a l 
Br idge was s ta r ted i n 1948 a n d was opened to 
t r a f f i c i n A u g u s t 1951. 

A l t h o u g h the Co leman Br idge is less t h a n a 
t h i r d t h e l eng th of t h e Delaware Br idge , t h e 
t o l l charges fo r the t w o bi idges do n o t d i f f e r 

vehicles l is ted be low were chosen as repre
senta t ive of the range i n vehicle size f r o m 
the l i g h t passenger car t o the 40,000-lb t rac tor -
semit ra i ler combina t ion , the heaviest com
b i n a t i o n or vehicle t h a t is no t p roh ib i t ed b y 
state or f a c i l i t y size-and-weight regulat ions 
f r o m using some of the t o l l fac i l i t ies inc luded 
i n th i s s tudy . 

Maximum 
gross 

Vehicle weiglit 
lb. 

Light passenger car 3,959 
Two-axle truck 19,000 
Bus 27,000 
Three-axle tractor-semitrailer combination . . 40,000 



52 E C O N O M I C S , F I N A N C E , A N D A D M I N I S T R A T I O N 

O n those faci l i t ies w h i c h make a separate 
charge f o r jjassengers, the passenger-car t o l l 
used is the charge f o r a passenger car w i t h 

Figure i. Percentage distributions of bridge tolls for 
passenger car, two-axle truck, bus, and 

2-Sl combination. 

b y o n l y 28 percent, and fo r the 2-Sl combina
t i o n b y o n l y 25 percent. 

T h i s table gives evidence of a v a r i a t i o n of 
t o l l charges w i t h vehicle size and weight . 
T h e wide range and great v a r i e t y i n t o l l 
charges, however, obscure the na ture and 
a m o u n t of th i s v a r i a t i o n . 

Tunnel Tolls 

Frequency d i s t r ibu t ions of the t u n n e l to l l s 
for the f o u r vehicles are shown i n Tab le 6 
and F igure 4. T h e t u n n e l tol ls cover a much 
narrower range t h a n do the br idge to l l s , p a r t l y 
because on ly seven tunnels are reiwesented in 
this table. T h e most -popular class i n t e rva l of 
t u n n e l to l l s fo r passenger cars is 26 to 50 
cents, b u t b y a m a r g i n of on ly one t unne l . F o r 
tunnels , t l i e mos t popular range o f charge.s 
f o r the two-axle t r u c k is f r o m 76 cents t o S I . 

T A B L E 6 
F R E Q U E N C Y D I S T R I B U T I O N S O F T U N N E L T O L L S F O R P A S S E N G E R C A R , 2 - A X L E T R U C K , B U S , 

^ A N D 2-Sl C O M B I N A T I O N 

Toll in Dollars ! Passenger Car 2-Axle Truck 19,000 
Pounds GVW 41-Passenger Bus 2-Sl Combination 

40,000 Pounds GVW 

.Vo. % .Vo. % .Vo. /o .Vo. % 
0-0.25 

0.26-0.50 
0.51-0.75 
0.76-1.00 

3 
4 

42.9 
57.1 2 

2 
3 

28.6 
28.6 
42.8 

3 
1 

42.9 
14.2 
42.9 

1 
I 
5 

14.3 
14.3 
71.4 

Total 7 100.0 100.0 7 100.0 7 100.0 

dr iver and one j^assenger, and the bus t o l l is 
the charge fo r a bus w i t h d r ive r and 20 
passengers. 

Bridge Tolls 

Table 5 and Figure 3 give frequency' dis
t r i b u t i o n s of the br idge to l l s fo r the f o u r 
vehicles. O n more t h a n ha l f of the bridges (53 
percent) the )jassenger car t o l l is 25 cents or 
less. A n add i t iona l 20 percent charge f r o m 26 
to .50 cents, and 16 percent charge f r o m 51 to 
75 cents. O n l y 3 percent of the bridges charge 
more t h a n SI and no l i r idge charges more t h a n 
SI.75. 

The bridges practice greater v a r i e t y i n the 
choice of charges fo r the three other vehicles. 
A l t h o u g h the most popula r range of charges 
for the two-axle t r uck , the bus, and the 2 -S l 
combina t ion is f r o m 26 t o 50 cents, rates 
w i t h i n th i s i n t e rva l are used fo r the t r u c k b y 
on ly 30 percent of the bi-iilges, f o r the bus 

Figure 4. Percentage distributions of tunnel tolls for 
passenger car, two-axle truck, bus, and 

2-Sl combination. 

Three tunnels charge the bus 26 t o 50 cents, 
one charges i t f r o m 51 to 75 cents, and three 
charge i t f r o m 76 cents t o S I . T h e 2 - K l 
combina t i on is charged f r o m 76 cents to SI by 
f ive tunnels . 
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Ferry Tolls 

T h e freciuency d i s t r ibu t ions of f e r r y t o l l s 
shown i n Tab le 7 and F igure 5 d i f f e r i n 
several i m p o r t a n t respects f r o m those shown 
fo r bridges and tunnels i n Tables 5 a n d 6, 
respectively. I n the f i r s t place, the charges are 
generally higher fo r a l l vehicle types on ferries 

t h a n are the br idge a n d t u n n e l charges, p.-)s-
s ibly because of the greater v a r i a t i o n in the 
l eng th of the crossings. A n o t h e r i m p o r t a n t 
difference is t h a t f e r r y charges appear t o be 
graduated m u c h more steeply w i t h size and 
weigh t of vehicle t h a n are bridge and tunne l 
charges. 

T A B L E 7 
F R E Q U E N C Y D I S T R I B U T I O N S O F F E R R Y T O L L S F O R P A S S E N G E R C A R , 2 - A X L E T R U C K B U S 

A N D 2-Sl C O M B I N A T I O N 

Toll in Dollars Passenger Car 2-Axle Truck Bus 2-Sl Combination 

No. 0 .\o. /o No % No. % 
0-1.00 5 15.2 3 9.0 3 9.1 3 9.1 

1.01-2.00 19 57.6 4 12.1 1 3.0 
2.01-3.00 3 9.1 5 15.2 2 6.1 3 9.1 
3.01-4.00 1 3.0 5 16.2 1 3.0 

9.1 4.01-5.00 1 3.0 — — — — 3 
3.0 
9.1 

Subtotal 29 87.9 17 51.5 6 18.2 10 30.3 

5.01-6.00 — — 3 9.0 1 3.0 1 3.0 
6.01-7.00 4 12.1 2 6.1 3 9.1 
7.01-8.00 — — 1 3.0 7 21.1 
8.01-0.00 — — 5 15.2 
9.01-10.00 — — — - • -

Subtotal 12.1 11 33.3 33.2 1 3.0 

10.01-15.00 — 5 15.2 5 15.2 6 18.1 
15.01-20.00 — — 5 15.2 
20.01-25.00 — — 6 18.2 
25.01-30.00 — — — 2 6.1 5 15.2 
•30.01-.35.00 — — — — 3 9.1 5 15.2 
Over 35.00 ' — — — — 1 3.0 

Total 33 0.0 33 100.0 33 100.0 33 100.00 

Figure .=>. Percentage distributions of ferry tolls for 
passenger car, two-axle truck, ljus, and 

2 -S l combination. 

t h a n on the other t w o ty j ies of t o l l crossings. 
Where in te rva ls of 25 cents were used i n the 
tables of bridge and tunne l charges, in tervals 
of SI and 85 are used in th i s table for the 
f e r ry charges. Also , the f e r r y to l l s are more 
evenly d i s t r i l i u t e d over a much-wider range 

As was t rue of bridges and tunnels , ferries 
are more near ly unanimous i n the choice of 
charges fo r jjassenger cars t h a n i n the selec
t i o n of charges f o r the larger and heavier 
vehicles. Of the ferries, 58 percent charge 
passenger cars f r o m SI .01 t o S2, an add i t iona l 
15 ))ercent charge SI or less ant l 9 percent 
charge f r o m S2 to S3. O n l y 12 percent charge 
more t h a n S5 and none charge more t h a n S7. 
Charges f o r the o ther vehicles are dispersed 
over a wider range, and no level of charge is 
an o v e r w h e l m i n g f avo r i t e for a n y of these 
three vehicles. T h e wide range i n charges is 
n o t su r | i r i s ing i n v iew of the great v a r i a t i o n i n 
the length of f e r r y crossings. 

Road Tolls 

Fre t juency d i s t r ibu t ions of t o l l - road charges 
per mi le f o r the passenger car, the two-axle 
t r u c k , the bus, and the 2-Sl comb ina t i on are 
shown in Tab le 8 and Figure 6. T h i s table 
d i f fers f r o m the preceding tables i n t h a t the 
charges have been converted t o rates per 
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mi le and the frequencies represent miles of 
road ra ther t h a n the number of fac i l i t i es . 
W i t h the except ion of t w o t o l l roads, the 
rates per mi l e were obta ined b y d i v i d i n g the 
charges f o r a f u l l - l e n g t h t r i p b y the l eng th of 
the f a c i l i t y . B o t h the Pennsy lvan ia T u r n p i k e 
and the N e w Jersey T u r n p i k e , however, were 
d i v i d e d i n t o three sections each. 

T h e sections used f o r the Pennsylvania 
T u r n p i k e are the western extension f r o m the 
Ohio state l ine t o I r w i n , t he o r ig ina l t u r n p i k e 
f r o m I r w i n t o Carlisle, and the eastern exten
sion f r o m Carlisle t o V a l l e y Forge. F o r a 
passenger car, the rate per mi l e is 1.1 cents 
o n the western extension, 0.9 cents on the 
o r ig ina l t u r n p i k e , and 1.2 cents on the eastern 

T h e charges f o r o ther vehicle types are s i m i 
l a r l y reduced f o r f u l l d e n g t h t r i j j s . 

T h e v a r i a t i o n i n t h e ra te charged per mi l e 
o n the N e w Jersey T u r n p i k e is m u c h greater 
t h a n t h a t on the Pennsy lvan ia T u r n p i k e . 
T h e passenger car rate per mi l e is 1.1 cents 
f o r the southern sect ion f r o m the Delaware 
M e m o r i a l B r idge t o N e w B r u n s w i c k , 2.4 cents 
f r o m N e w B r u n s w i c k t o E l i z a b e t h , and 4.0 
cents per m i . f o r the no r the rn section 
f r o m E l i z a b e t h t o the George W a s h i n g t o n 
Br idge . T h e sum of the charges f o r these three 
sections is $2, g i v i n g a n average rate per mi le 
o f 1.7 cents. T h e ra te per m i l e based on the 
$1.75 charge f o r a f u l l - l e n g t h t r i p is 1.5 cents. 
T h e 25-cent r educ t i on f o r a f u l l - l e n g t h t r i p 

T A B L E 8 
F R E Q U E N C Y D I S T R I B U T I O N S O F R O A D T O L L S P E R M I L E F O R P A S S E N G E R C A R , 2 - A X L E T R U C K , 

B U S , A N D 2-Sl C O M B I N A T I O N 

Toll in Cents per Mile Passenger Car 2-Axle Truck Bus 2-Sl Combination 

mi. % mi. % mi. % mi. % 
0-1.0 401.0 46.8 83.2 9.9 — — — — 

1.1-2.0 413.8 48.0 - — 83.3 9.5 —• — 
2.1-3.0 16.9 1.9 563.5 65.5 17.3 2.0 83.2 9.5 
3.1-4.0 28.7 3.3 168.1 19.5 516.7 59.9 32.0 3.7 
4.1-5.0 — 16.9 1.6 214.5 24.8 544.9 63.3 
5.1-6.0 — — — — — — 84.0 9.6 
6.1-7.0 — — — —. 17.6 2.5 — — 
7.1-8.0 — — — — — — 87.6 10.1 
8.1-9.0 — — 17.6 2.2 — — — — 
9.1-10.0 — — — — — — — 

10.1-11.0 — — — — — 17.6 2.5 
11.1-12.0 — — — — —- — — 
12.1-13.0 — — — — — — — 
13.1-14.0 — — — — — — — 
14.1-15.0 — — 11.1 1.3 — — —• — 
15.1 and over — — — 11.1 1.3 11.1 1.3 

Total 860.4 100.0 860.4 100.0 860.4 100.0 860.4 100.0 

± 

] 

Figure 6. Percentage distributions of road tolls per 
mile for passenger car, two-axle truck, bus, a n d 

2-Sl combination. 

extension. T h e sum of the charges on the three 
sections y ie lds a n average rate of 1.1 cents 
per mi l e , compared w i t h a ra te of 1 cent per 
m i . based on the charge f o r a f u l l - l e n g t h t r i p . 

also applies t o the charges f o r t rac tor -semi
t r a i l e r combina t ions h a v i n g three axles. T r a c 
tor -semi t ra i le r combina t ions h a v i n g f o u r o r 
more axles are g iven a r educ t ion of 50 cents. 
Passenger cars w i t h t ra i lers and s ingle-uni t 
t r u c k s w i t h dua l I'ear t i res are g i v e n no induc
t i o n f o r a f u l l - l e n g t h t r i p . 

Proposed t o l l charges f o r the Ohio and 
Wes t V i r g i n i a tu rnp ikes were used i n ])re-
pa r ing th i s table, a l t hough i t is realized t h a t 
the charges finally adopted m a y be somewhat 
d i f f e r en t . 

T h e to l l - road charges f o r each of the f o u r 
vehicles selected cover a nar rower range t h a n 
do the charges f o r t o l l crossings. Also, the 
most - f i ' equent charge f o r each of the f o u r 
vehicles is f avo red b y a greater p l u r a l i t y i n 
the case of t o l l roads as opposed t o t o l l cross-
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ings. T h i s is no t surpr is ing . T o l l roads are 
compe t i t i ve w i t h to l l - f r ee roads a n d e n j o y 
m u c h less f reedom i n establishing rates t h a n 
do t o l l crossings, w h i c h are a lmost a lways 
monopolies or near monopolies . I t is also 
t r ue t h a t the e.xpression of t o l l - road charges 
i n cents per mi l e fac tors ou t one of the m a j o r 
elements c o n t r i b u t i n g t o v a r i a t i o n of to l l s . 

T h e mos t -popular charge f o r the passenger 
car is i n the ne ighborhood of 1 cent per m i . 
O n 47 percent of the t o l l - r o a d mileage, the 
passenger-car rate is I cent per m i . or less 
and on 48 percent of the mileage the ra te is 
f r o m 1 t o 2 cents per m i . 

T h e two-axle t r u c k is charged f r o m 2 t o 3 

conver ted t o index numbers , us ing the charge 
f o r the l i g h t i)as3enger car as a base, i n order 
to e l imina te the effect of va r ia t ions i n the 
level of t o l l charges. T h e nex t three tables 
show f requency d i s t r ibu t ions of the indexes 
of t o l l charges on bridges and tunnels com
b i n e d , ferries, a n d roads f o r a p i c k u p t r u c k 
a n d f o r the two-axle t r u c k , bus, and 2-Sl 
c o m b i n a t i o n used i n the preceding series of 
tables. Frequ(;ncy d i s t r ibu t ions of the indexes 
of passenger-car charges are no t needed as, 
on a l l fac i l i t i es , b o t h the l i g h t and heavy 
passenger cars were charged the same t o l l , 
a n d t h i s t o l l charge was t a k e n as 100 i n com
p u t i n g the index numbers . 

T A B L E 9 
F R E Q U E N C Y D I S T R I B U T I O N S O F I N D E X E S O F B R I D G E A N D T U N N E L T O L L S F O R P I C K U P 

T R U C K , T W O - A X L E T R U C K , B U S A N D 2 81 C O M B I N A T I O N n ^ t ^ v f 

Percentage of 
Passenger Car Toll 

Under 75 
76-125" 

126-176 
176-225 
226-276 
276-326 
326-375 
37&-425 
426-475 
476-525 
526-575 
576-625 
626-«75 
676-725 
72&-776 
776-826 
Over 826 

Pickup Truck 

2 
67 
17 

5 
5 

% 
2.1 

69.8 
17.7 
5.2 
5.2 

2-Axle Truck Bus 2-Sl Combination 

jVo. 

13 
17 
34 
13 

5 
6 
2 
1 
1 

% 

13.5 
17.7 
36.5 
13.5 
5.5 
6.6 
9.2 
1.1 
1.1 

2.2 

Total. 96 100.0 96 100.0 

17 
27 
8 
9 
3 
6 

4 
4 
2 
1 

1 

4 

96 

,0 No. % 

7.3 1 I . l 
17.7 9 9.3 
28.1 28 29.1 
8.2 10 10.4 
9.3 13 13.5 
3.1 3 3.1 
6.2 6 6.2 
3.1 4 4.2 
4.2 7 7.2 
4.2 2 2.2 
2.2 3 3.1 
1.1 1 1.1 

— 4 4.2 
1.1 — — 

— 1 1.1 
4.2 4 4.2 

100.0 96 100.0 

R A N G E I N V A R I A T I O N O F T O L L C H A R G E S W I T H 

.SIZE O F V E H I C L E 

T h e tables i l lus t ra te the f ac t t h a t the va r i a 
t i o n of t o l l charges w i t h t y p e and size of 
vehicle is somewhat obscured b y t h e great 
range i n the levels of t o l l charges. Since the 
p r i m a r y emphasis i n th i s s t u d y is on the 
v a r i a t i o n of t o l l charges w i t h t y p e and size of 
vehicle, the t o l l charges o n each f a c i l i t y were 

"Ofthesefacilities, 52 charge the pickup truck, 9 charge the two-axle tnick, 5 charge the bus, and 1 olmrgea the 2-Sl combi
nation the same toll the passenger car is charged. 

cents per m i . o n 66 percent of the mileage 
and f r o m 3 t o 4 cents per m i . o n 20 percent. 
O n 60 percent of the to l l - road mileage the bus 
is charged f r o m 3 to 4 cents per m i . , a n d on 
25 percent of the mileage i t is charged f r o m 4 
to 5 cents per m i . T h e charge f o r the 2-Sl 
combina t i on is f r o m 4 t o 5 cents per m i . on 
63 percent of the mileage and f r o m 5 t o 6 
cents per m i . on 10 j jercent of the mileage. 

Figure 7. Percentage distributions of indexes of bridge 
and tunnel tolls for pickup truck, two-axle truck, bus 

and 2-Sl combination. 

Bridges and Tunnels 

T h e f requency d i s t r i bu t ions of indexes of 
t o l l charges sh o w n i n T a b l e 9 and Fi^'ure 7 
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indicate t h a t a lmost as m u c h i n d i v i d u a l i t y 
is exercised i n g radua t ing I j r idge and t u n n e l 
charges w i t h the type and size of vehicle 
as i n choosing the level of charges. I n spite of 
the ra ther b road class in terva ls used, the 
p i ckup t r u c k is the o n l y one of the f o u r vehicles 
on w h i c h a m a j o r i t y of the bridges and tunnels 
agree. Seventy percent o f t l i e fac i l i t ies charge 
the p i c k u p t r u c k f r o m 76 percent t o 125 
percent of the passenger-car charge. F o r the 
o ther three vehicles, the most popula r cla.ss 
i n t e r v a l of charges is f r o m 176 to 225 percent 
of the passenger-car charge. T h i s re la t ion t o 
t l i e passenger-car charge is u.sed b y 36 percent 
of the faci l i t ies fo r the two-axle t r u c k , b y 28 

A l t h o u g h 176 to 225 percent of the ]3as-
senger-car charge is the most popular charge 
f o r the 19,000-lb. t r u c k , the 27,000-lb. bus, 
and the 40,000-lb. t rac tor -semi t ra i le r com
b i n a t i o n , i t is s igni f icant t h a t 31 percent 
o f the faci l i t ies charge the two-axle t r u c k le.ss 
t h a n 176 percent of the passenger-car charge, 
whi le o n l y 25 percent charge the bus less t h a n 
176 percent of the passenger-car t o l l , and o n l y 
10 percent charge the 2 -S l c o m b i n a t i o n less 
t h a n 176 percent of the passenger-car charge. 
O n l y a t h i r d of the bridges and tunnels charge 
the two-axle t r u c k more t h a n 225 percent of 
the passenger-car charge, wh i l e 47 percent 
charge the bus and 60 percent charge the 2 -S l 

T A B L E 10 
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Percentage of 
Passenger Car Toll Pickup Truck 2-Axle Truck Bus 2-Sl Combination 

% No. % No. % 
Under 75 _ — — — — - - — — 
76-125" 22 66.7 7 21.2 

3 
— — 

126-175 11 33.3 4 12.1 3 9.1 1 3.0 
176-225 — — 4 12.1 1 3.0 4 12.1 

6.0 226-275 — — 3 9.1 — — 2 
12.1 
6.0 

276-325 — — 10 30.5 — — 5 15.2 
3.0 326-375 — — 2 6.0 — — 1 

15.2 
3.0 

376-425 — — 2 6.0 1 3.0 — — 
426-475 — — — — 3 9.1 2 6.1 
476-525 — — — — 3 9.1 

3.0 
1 3.0 

526-575 — — — — 1 
9.1 
3.0 

576-625 — — — — — — 3 9.1 
3.0 626-675 — — — — 3 9.1 1 
9.1 
3.0 

676-725 — — — 10 30.5 4 12.1 
726-775 — — — 6 18.1 5 15.2 
776-825 — — — 1 3.0 2 6.1 
Over 825 — 1 3.0 1 3.0 2 6.1 

Total 33 100.0 33 100.0 33 100.0 33 100.0 

" Of these facilities three cliarge the pickup and two charge the two-axle truck the same toll the passenger car is charged. 

J combina t i on more t h a n 225 percent of the 
' - " - ^ a m o u n t charged the passenger car. 

t: 
Figure 8. Percentage distributions of indexes of ferry 

tolls for picltup trucic, two-axle truck, bus, and 
2-Sl combination. 

percent fo r the bus, and b y 29 percent fo r the 
2 - S l combina t i on . 

Ferries 

Frecjuency d i s t r i bu t ions of the indexes of 
f e r r y charges fo r the f o u r \-ehicles are shown 
i n f a b l e 10 and Figure 8. T w o th i rd s of the 
ferries charge the ] ) ickup t r u c k f r o m 76 to 
125 percent o f the passenger-car charge and 
one t h i r d charged this vehicle f r o m 126 to 175 
percent of the passenger-car charge. T h e f re 
quency d i s t r ibu t ions fo r the other three ve
hicles ai'e o f l i t t l e s ignificance, except t o i l 
lus t ra te the great va r i e ty i n the steepness w i t h 
w h i c h the t o l l charges are graduated w i t h the 
we igh t of vehicles. I t is on ly i n the f requency 
d i s t r i b u t i o n f o r the bus t h a t the t w o most-
favored charges are i n ad jacent in tervals . 
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T h i r t y percent of the ferries charge the t w o -
axle t r u c k f r o m 276 to 325 percent of the 
passenger-car charge, b u t a lmost as m a n y 
(21 percent) charge on ly 76 t o 125 percent of 
the passenger-car charge. T h e f requency dis
t r i b u t i o n fo r the 2-Sl combina t i on is b imoda l 
and the t w o moda l classes are widel>' sepa
ra ted . 

Roads 

Table 11 and F igure 9 give f requency dis
t r i b u t i o n s of the indexes of to l l - road charges 
fo r the four vehicles used i n the t w o preceding 
tables. T h e passenger car charge is again used 
as 100 percent. F o r each of the f o u r vehicles 

percent of the t o l l road mileage. T h e remain ing 
three percent of the mileage is a lmost ecjually 
d i v i d e d between the t w o ad jacen t in te rva ls . 
T h e mileage i n the lf)west i n t e r v a l represents 
the B r u n s w i c k - S t . Simons road ment ioned 
above. 

W i t h the exception of the B r u n s w i c k - S t . 
Simons t o l l road, the charges fo r the t w o -
axle t r u c k range f r o m 126 to 325 i)ereeiit of 
the passenger-ear charge. O n 32 percent of the 
mileage the charge is 176 to 225 ])ercent of 
the passenger-car charge. T h e most popular 
charge f o r the bus, 276 to 325 percent of the 
passenger-car charge, is used on 40 percent of 
the t o l l - road mileage. O n 50 percent of the 

T A B L E 11 
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T R U C K , B U S , A N D 2-Sl C O M B I N A T I O N 

Percentage of 
Passenger Car Toll Pickup Truck 2-Axle Truck B us 2-Sl Combination 

mi. mi. /v mi. mi. r-
Under 75 , 11.1 1.3 , 

76-125^ 834.6 97.0 • — 
126-175 i 14.7 1." 230.6 26.8 16.9 2.0 
176-225 j . _ — 276.3 32.2 118.1 13.7 . 
226-275 — — 115.7 13.5 130.5 15.2 177.9 20.7 
276-325 —• —• 226.7 26.3 342.4 39.8 
326-375 i — - — 81.8 9.5 14.7 1.7 
376-425 — — 11.1 1.3 159.6 18.5 430.0 5o!o 
426-475 1 — — — — 67.1 7.8 
476-525 1 — — - - 11.1 1.3 159.6 18.5 
526-575 1 — — 
576-625 — —. _ 
626-675 , — 
676-725 1 — 
726-775 — — . 
776-825 — . 
Over 825 1 — — — 11.1 1.3 

Total 860.4 100.0 860.4 100.0 860.4 100.0 860.4 100.0 

* The pickup truck is charged the same as tlie passenger car on 834.6 mi. 

the indexes of t o l l road chai'ges, i n contras t to 
those fo r t o l l crossings, cover a r e l a t i ve ly 
nar row range. Als:) , a m a j o r i t y of the t o l l road 
mileage is concentrated i n ad jacent index 
in tervals fo r each vehicle. As a result , the 
g radua t ion of t o l l charges w i t h vehicle weigh t 
is ra ther clearh- def inef l . 

T h e B r u n s w i c k - S t . Simons h i g h w a y i n 
Georgia graduates chai-ges much more steeply 
w i t h the size of vehicle t h a n do the other t o l l 
roads and is the only t o l l road on wh ich a 
charge is made fo r passengers. T h i s road di f fers 
f r o m the other t o l l roads i n t h a t i t does no t 
compete w i t h to l l - f ree roads b u t j i rovides the 
on ly means of access to a poi ' t ion of the 
Georgia coast. 

T h e p i ckup t r u c k is charged f r o m 76 t o 125 
j jercent of the passenger-car charge on 97 

1_£ 

Figure 9. Percentage distributions of indexes of road 
tolls per mile for p ickup truck, two-axle truck, bus, 

and 2-Sl combination. 

mileage the charge fo r the 2-Sl combina t i on 
is f r o m 376 to 425 j iercent of the i)assenger-car 
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charge. T h e lowest i n t e r v a l of charge fo r th i s 
vehicle is 226 to 275 percent o f the pa,ssenger-
car charge, and except f o r the B r u n s w i c k - S t . 
Simons t o l l road , the highest i n t e r v a l of charge 
is 476 to 525 percent of the passenger-car 
charge. I n the order named, these in terva ls 
account f o r 21 percent and 18 percent of the 
t o l l road mileage. 

R E L . ^ T I O N O F T O L L C H . \ R G F : S T O 

V E H I C L E W K I G H T 

T h e preceding tables i l lus t ra te the wide 
variet \ - i n the levels of t o l l charges and i n the 
manner i n w h i c h t o l l charges are graduated 
w i t h vehicle t y p e o r size. T h e f o l l o w i n g tables 
are in tended to shed add i t i ona l l i g h t on the 

re la t ion between vehicle we igh t and t o l l 
charges. T h e value of these tables is somewhat 
impa i r ed b y the circumstance t h a t state or 
f a c i l i t y size-and-weight regulat ions l i m i t t he 
number of fac i l i t ies t h a t can be used b y the 
larger vehicles. T h e heaviest vehicle t h a t can 
use a l l fac i l i t ies is the three-axle, t r ac to r -
semit ra i ler c o m b i n a t i o n . 

Toll Charges per Vehicle 

Bridges and Tunnels. T h e median and m o d a l 
inde.xes of br idge and t u n n e l to l l s f o r the 15 
vehicles p rev ious ly described are g iven i n 
Tab le 12 and Figui 'e 10. I t is apparent t h a t the 
charges increase w i t h vehicle we igh t , a l t hough 
no t v e r y precisely. T h e heavy passenger car is 

T A B L E 12 
M E D I A N A N D M O D A L I N D E X E S O F B R I D G E A N D T U N N E L T O L L S 

Vehicle 

Reference 
Number 

1 
2 
3 
4 
5 

12 
5A 

9A 
lOA 
10 
11 

Type 

Passenger car 
Passenger car 
Pickup truck 
Stake truck 
Van truck 
Bus, 41 passenger capacity 
Dump truck, 3-axle 
Dump truck, 3-axle 
2-Sl combination 
2-S2 combination 
2-S2 combination 
2-S2 combination 
2- 2 combination 
3- S2 combination 
3-3 combination 

Maximum Gross Weight 

Amount 

lb. 
3,959 
4,655 
4,700 

12,500 
19,000 
27,000 
35,000 
40,000 
40,000 
60,000 
50,000 
56,000 
60,000 
64,000 
72,000 

Index of 
Passenger Car Charge 

Index of 
Passenger Car 

Weight 
Median Mode 

or Of 
/O /c /o 

100.0 100.0 100.0 
117.6 100.0 100.0 
118.7 114.0 102.0 
315.7 164.0 160.0 
479.9 200.0 197.2 
682.0 207.7 192.3 
884.1 230.0 202.7 

1,010.4 237.5 200.0 
1,010.4 275.0 201.1 
1,262.9 280.0 211.4 
1,262.9 280.0 211.4 
1,414.5 308.3 300.0 
1,515.6 405.7 Bimodal 
1,616.6 375.0 Bimodal 
1,818.6 608.3 625.0 

nT¥~nTTl 
UCDI«H 

_ „ J n 11 
-ri ,n,l ,1, Tiz n 11 

Figure 10. Median a n d modal Indexes of bridge and 
tunnel tolls. 

charged the same t o l l as the l i g h t passenger 
car on a l l fac i l i t i es . T h e med ian charge f o r 
the p i c k u p t r u c k , w h i c h is b u t l i t t l e heavier 
t h a n the heavy j)assenger car, is abou t 115 
percent of the passenger-car charge. M e d i a n 
charges f o r the combinat ions range f r o m about 
275 percent of the passenger-car charge f o r 
the 40,000-lb. t rac tor -semi t ra i le r combina t ion 
to abou t f o u r t imes the passenger-car charge 
f o r the 60,000-lb. t r u c k - t r a i l e r comb ina t i on 
and about six t imes the passenger-car charge 
fo r the 72,000-lb. t r u c k - t r a i l e r combina t i on . 

Ferries. T a b l e 13 and F igure 11 give the 
median and m o d a l indexes of f e r r y charges. 
T h e median fo r the three-axle t r u c k h a v i n g a 
m a x i m u m gross we igh t of 40,000 l b . deserves 
special m e n t i o n . T h i s vehicle, because of state 
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or f e r r y size-and-weight l i m i t a t i o n s is pre
vented f r o m using more t h a n t w o th i rd s of 
the ferries. I t so happens t h a t the ferries 
w h i c h i t can use do no t graduate to l l s as 
steeply w i t h the vehicle size and we igh t as do 
the other ferries. T h e m e d i a n charge f o r th i s 
vehicle is o n l y 137 percent of the passenger-
car charge, wh i l e the med ian charges f o r the 
35,000-lb. t r u c k and the 40,000-lb. t r ac to r -
semit ra i ler comb ina t i on are, respect ively, 425 
percent and 608 percent of the passenger-car 
charge. 

T h e bus also deserves special m e n t i o n — b u t 
f o r a d i f f e ren t reason. M o s t ferries make a 
charge fo r bus passengers, and as a resul t , the 

road to l l s are graduated more severely w i t h 
vehicle size and we igh t t h a n are br idge and 
t u n n e l to l ls b u t no t as steeply as are f e r r y 
to l l s . T h e t o l l charge f o r the 41-passenger bus 
is abou t 300 percent of the passenger-car 
charge on roads, about 200 percent of the 
passenger-car charge on bridges and tunnels , 
and more t h a n 650 percent of the passenger-
car charge on ferries. F o r the heavier vehicles 
and combinat ions , the indexes of road tol ls 
bear a s imi l a r r e l a t i on t o the indexes of br idge 
a n d t u n n e l to l l s and f e r r y to l l s . 

T h e 3-S2 combina t i on appears t o receive 
p re fe ren t ia l t r e a t m e n t on roads. T h i s com
b i n a t i o n , however, is excluded b y state l i m i t a -

Reference 
Number 

1 
2 
3 
4 
5 

12 
5A 

9A 
lOA 
10 
11 

T A B L E 13 
M E D I A N A N D M O D A L I N D E X E S O F F E R R Y T O L L S 

Vehicle 

Type 

Passenger car 
Passenger car 
Pickup truck 
Stake truck 
Van truck 
Bus, 41 passenger capacity 
Dump truck, 3-axle 
Dump truck, 3-axle 
2-Sl combination 
2-S2 combination 
2-S2 combination 
2-S2 combination 
2- 2 combination 
3- S2 combination 
3-3 combination 

Maximum Gross Weight 

Amount 

lb. 
3,959 
4,656 
4,700 

12,600 
19,000 
27,000 
.35,000 
40,000 
40,000 
60,000 
60,000 
56,000 
60,000 
64,000 
72,000 

Index of 
Passenger Ca 

Weight 

% 
100.0 
117.6 
118.7 
315.7 
479.9 
682.0 
884.1 

1,010.4 
1,010.4 
1,262.9 
1,262.9 
1,414.6 
1,515.5 
1,616.6 
1,818.6 

Index of 
Passenger Car Charge 

Median 

% 
100.0 
100.0 
114.6 
225.0 
241.6 
640.0 
425.0 
137.5 
608.3 
700.0 
700.0 

1,242.7 
1,342.7 
1,442.7 
1,675.0 

Mode 

100.0 
100.0 
109.6 
260.0 
298.7 
707.9 
525.0 
135.0 

Bimodal 
701.0 
701.0 

1,566.0 
1,526.0 
1,601.0 

Bimodal 

to l l s for th i s vehicle are higher t h a n those f o r 
t rucks of comparable weigh t . 

O n the whole , f ( ! r ry to l ls increase m u c h 
more steeply w i t h vehicle size and weigh t 
t h a n do br idge and t u n n e l to l l s . Whereas the 
median br idge and t u n n e l t o l l f o r the 40,000-lb. 
t rac tor - semi t ra i le r combina t ion , the heaviest 
of the vehicles t h a t can use a l l t o l l fac i l i t ies , is 
275 percent of the passenger-car charge, the 
median f e r r y charge is 608 percent of the 
passenger-car t o l l . T h e 56,000-lb. 2-S2 com
b i n a t i o n is charged about three t imes as 
m u c h as the passenger car on bridges and 
tunnels and more t h a n 12 t imes as m u c h as 
the passenger car on ferries. 

Roads. T a b l e 14 a n d F igu re 12 g ive the 
median and m o d a l indexes of road to l l s per 
mi l e f o r the same 15 vehicles. O n the whole , 

Figure 11. Median and modal indexes of ferry tolls. 

t ions on size or weigh t f r o m a l l of the t o l l 
roads except the 17.3-mi. Denver -Bou lde r 



60 E C O N O M I C S , F I N . A N C E , A N D A D M I N I S T R A T I O N 

T u r n p i k e , w h i c h graduates t o l l charges less 
severely w i t h vehicle size and we igh t t h a n 
do some of the other t o l l roads. 

Toll Charges per Unit of Maximum Gross 
Vehicle Weight 

T h e preceding tables indica te t h a t the i n 
creases i n t o l l charge w i t h vehicle sizes are 
somewhat less t h a n p r o p o r t i o n a l t o the i n 
creases i n m a x i m u m gross vehicle weigh t . T h e 
three tables wh ich f o l l o w compare the indexes 
of t o l l charges per u n i t of m a x i m u m gross 
vehicle we igh t fo r the 15 vehicles. 

Bridges and Tunnels. M o d a l and median 
indexes of br idge and t u n n e l to l ls per u n i t of 

the value fo r the l i g h t i)assenger car was used 
as 100 percent. Because of the difference i n 
weight , the heavy passenger car pays a l i t t l e 
less per pound t h a n the l i g h t passenger car, 
a l t hough charged the same t o l l . 

T h e p i ckup t r u c k , w h i c h is charged the 
same t o l l as a passenger car on most fac i l i t ies 
and has about the same gross weigh t as the 
heavy passenger car, pays a l i t t l e less per 
p o u n d of m a x i m u m gross we igh t t h a n the 
l i g h t passenger car b u t a l i t t l e more t h a n the 
heavy passenger car. F o r vehicles heavier t h a n 
the p i c k u p the charge per u n i t of weigh t 
decreases as the m a x i m u m gross we igh t i n 
creases. T h e errat ic behavior of b o t h the 

T A B L E 14 
M E D I A N A N D M O D A L I N D E X E S O F R O A D T O L L S 

Reference 
Number 

1 
2 
3 
4 
6 

12 
6A 
6 
7 
8 
9 
9A 

lOA 
10 
11 

Vehicle 

Type 

Passenger car 
Passenger car 
Pickup truck 
Stake truck 
Van truck 
Bus, 41 passenger capacity 
Dump truck, 3-axle 
Dvjmp truck, 3-axle 
2-Sl combination 
2-S2 combination 
2-S2 combination 
2-S2 combination 
2- 2 combination 
3- S2 combination 
3-3 combination 

Maximum Gross Weight 

Amount 

lb. 
3,959 
4,655 
4,700 

12,600 
19,000 
27,000 
35,000 
40,000 
40,000 
50,000 
60,000 
66,000 
60,000 
64,000 
72,000 

Index of 
Passenger Car 

Weight 

100.0 
117.6 
118,7 
315.7 
479.9 
682.0 
884.1 

1,010.4 
1,010.4 
1,262.9 
1,262.9 
1,414.6 
1,515.6 
1,616.6 
1,818.6 

Index of 
Passenger Car Charge 

Median 

100.0 
100.0 
100.0 
163.6 
186.5 
300.0 
397.9 
397.9 
402.5 
417.1 
417.1 
528.4 
561.5 
401.0 
699.2 

Mode 

100.0 
100.0 
100.0 
168.8 
194.8 
298.4 
402.7 
402.7 
402.7 
551.0 
551.0 
551.0 
553.8 
401.0 
701.0 

- r - i n I 1 ' It H 
10 20 so 

1 •!• IMMi 

—1—^-f—W-^ 
40 , SO « 

S VEHCLE WEIGHT IN KiPS 
0 70 

D DIESEL-PCWCMED VEHICLE 

Figure 12. Median and modal indexes of road tolls. 

m a x i m u m gross weight are shown i n Tab le 
15 and F igure 13. As i n the preceding tables. 

mode and median a f t e r a we igh t of 56,000 l b . 
is reached m a y be caused by the smal l number 
of bridges and tunnels t h a t can be used by the 
heavier vehicles. However , i t is s igni f icant t h a t 
b o t h of the t r u c k - t r a i l e r combinat ions ap
paren t ly are charged a higher rate per pound 
t h a n the heavy t rac tor - semi t ra i l e r coml) ina-
t ions . 

Ferries. T h e re la t ion of f e r r y to l l s per j iound 
of m a x i m u m gross weigh t indica ted i n Tab le 
16 and Figure 14 is q u i t e d i f f e ren t f r o m t h a t 
shown i n Tab le 15 fo r br idge and tunne l to l ls . 
T h e i^robable reasons fo r the bus and the 
40,000-lb. t r u c k d i f f e r i n g f r o m the general 
pa t t e rn set b y the ne ighbor ing vehicles has 
been po in t ed ou t . 

T h e most p r o m i n e n t differences between 
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this table and the jji-ecedhig one are that the 
ferry charges per unit of weight do not de
crease as rapidly or to as low a point as do the 
bridge and tunnel tolls and the charges for 
vehicles having a maximum gross weight of 
40,000 lb. or more remain relatively stable 

T A B L E 15 
M E D L \ N A N D M O D A L I N D E X E S O F B R I D G E A N D 

T U N N E L T O L L S P E R U N I T O F M A X I M U M 
G R O S S W E I G H T 

Vehicle 

Refer
ence 

Num
ber 

Type 

Index of 
Passenger Car 

Charge 

.•)A 
li 
7 
H 
11 
!1A 

KIA 
10 
U 

Passenger Car 
Passenger Car 
Pickup truck 
Stake truck 
Van truck 
Bus, 41 passenger 

capacity 
Dump truck, 3-axle 
Dump truck, 3-axle 
2-Sl Combination 
2-S2 Combination 
2-S2 Combination 
2-S2 Combination 
2- 2 Combination 
3- S2 Combination 
^-?, Combination 

Maximum 
Gross . Median 

Weight 
Mode 

lb. 
3,959 
4,655 
4,700 

12.500 
19,000 
27,000 

.35,000 
40,000 
40,000 
50,000 
50.000 
56,000 
60,000 
64,000 
72,000 

100.0 
85.0 
92.1 
53.7 
46.8 
.35.1 

31.4 
19.0 
23.6 
24.6 
24.6 
21.8 
31.6 
24.0 
46.7 

100.0 
85.0 
90.0 
55.0 
43.7 
30.4 

29.8 
15.6 
20.0 
24.4 
24.4 
17.3 
28.6 
20.0 
40.0 

] 

road tolls per unit of maximum gross vehicle 
weight shown in Table 17 and Figure 15 
follow a pattern similar to that of the bridge 
and tunnel toll indexes given in Table 1.5. 
I n terms of toll per unit of maximum gross 
weight, the medium-weight passenger car and 

T A B L E 16 
M E D I A N A N D M O D A L I N D E X E S O F F E R R Y T O L L S 

P E R U N I T O F M A X I M U M G R O S S W E I G H T 

Vehicle 

Refer-
ence 

Num
ber 

Type 
Maximum 

Gross 
Weight 

Median Mode 

lb. /c % 
I Passenger Car 3,959 100.0 100.0 
2 Passenger Car 4,655 85.0 85.0 
3 Pickup truck 4,700 98.3 92.7 
4 Stake truck 12,500 62.0 60.0 
5 Van truck 19,000 48.0 60.0 

12 Bus, 41 passenger 27,000 90.0 102.0 
capacity 

5A Dump truck, 3-axle .35,000 51.7 .50.7 
6 Dump truck, 3-axle 40,000 16.0 11.1 
7 2-Sl Combination 40,000 90.0 103.3 
8 2-S2 Combination 50,000 85.0 97.1 
9 2-S2 Combination 50,000 85.0 97.1 
9A 2-S2 Combination 56,000 88.6 100.0 

lOA 2-2 Combination 60,000 85.6 96.0 
10 3-S2 Combination 64,000 91.4 100.0 
11 3-3 Combination 72,000 91.4 100.0 

Index of 
Passenger Car 

Charge 

M B 
mmm 

,0 20 » •)0 !0 60 10 

Figure 13. Median and modal indexes of bridge and F 'Sure 14. Median and modal Indexes of ferry tolls per 
tunnel tolls per unit of maximum gross weiglit. 

at al)out S,5 to 100 percent of the pas.sengei'-car 
charge per |)ound. Tiiis is inherent in the toll 
schedules of a large number of ferries, as the 
schedules ])rovide a fixed charge per pound of 
gross weight for all vehicles exceeding a certain 
weight, generally 35,000 to 40,000 lb. 

Roads. The median and modal indexes of 

uni t of maximum gross weight. 

the pickup truck are cliarged a li t t le le.ss 
than the ligiit passenger car and heavier 
vehicles are charged progressively less. On 
the whole, it appears that the charges ])er 
liound of gross weight are a little higher for 
the heavier vehicles on roads than on bridges 
and tunnels. 
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Toll Charges per Unit of Average Gross Vehicle 
Weight 

As vehicles do not always operate at the 
maximum gross vehicle weight, i t is appro
priate to compare the tol l charges per unit of 

T A B L E 17 
M E D I A N A N D M O D A L I N D E X E S O F R O A D T O L L S 

P E R U N I T O F M A X I M U M G R O S S W E I G H T 

Refer
ence 
Num

ber 

Vehicle 

Type 

1 
2 
3 
4 
5 

12 

5A 
B 
7 

9A 
lOA 
10 
11 

Passenger Car 
Passenger Car 
Pickup truck 
Stake truck 
Van truck 
Bus, 41 passenger 
capacity 

Dump truck 
Dump truck 
2-Sl Combination 
2-S2 Combination 
2-S2 Combination 
2-S2 Combination 
2- 2 Combination 
3- S2 Combination 
3-3 Combination 

Maximum 
Gross 

Weiglit 

lb. 
3,959 
4,655 
4,700 

12,500 
19,000 
27,000 

35,000 
40,000 
40,000 
50,000 
50,000 
56,000 
60,000 
64,000 
72,000 

Index of 
Passenger Ca 

Cliarge 

Median 

% 
100.0 
8S.0 
87.4 
54.6 
48.2 
47.5 

45.8 
35.5 
36.5 
48,9 
48.9 
30.0 
36.5 
30.6 
30.0 

Mode 

% 
100.0 
85.0 
90.2 
52.9 
48.1 
48.4 

46.8 
37.9 
34.9 
43.9 
43.9 
30.0 
32.5 
30.0 
30.0 

- 1 

u 

I OIESIL-MWEMO VtMICLt 

Figure 15. Median and modal Indexes of road tolls per 
un i t of maximum gross weight. 

average gross vehicle weight. This is done in 
the three tables which follow. 

Bridges and Tunnels. Median and modal 
indexes of bridge and tunnel tolls per unit of 
average gross vehicle weight are given in 
Table 18 and Figure 16. These indexes do not 
differ greatly fi'om those for maximum gross 
vehicle weight in Table 15, except that for the 

freight vehicles heavier than the pickup truck 
the charges per unit of average gross vehicle 
weight are greater in relation to the passenger-
car charge than are the charges per unit of 
maximum gross weight. The indexes for the 
pickup truck and the bus, on the other hand, 
differ but l i t t le f rom those given in Table 15. 
This situation results from the circumstance 
that, as shown below, the load capacity of the 
pickup truck or the bus, like that of the pas
senger car, is much smaller in relation to the 
empty weight of the vehicle than is that of the 
heavier freight vehicles. 

Vehicle Empty Load 
Weight Capacity 1 ^ ' ^ ^ ^ 

Light passenger car 3,059 1 900 
3,220 : 1,480 
8,625 10,375 

19,650 7,350 
16,145 23,855 

3,959 
4,700 

19,000 
27,000 
40,000 

Pickup truck 
3,059 1 900 
3,220 : 1,480 
8,625 10,375 

19,650 7,350 
16,145 23,855 

3,959 
4,700 

19,000 
27,000 
40,000 

Two-axle truck 

3,059 1 900 
3,220 : 1,480 
8,625 10,375 

19,650 7,350 
16,145 23,855 

3,959 
4,700 

19,000 
27,000 
40,000 

Bus 

3,059 1 900 
3,220 : 1,480 
8,625 10,375 

19,650 7,350 
16,145 23,855 

3,959 
4,700 

19,000 
27,000 
40,000 

3,059 1 900 
3,220 : 1,480 
8,625 10,375 

19,650 7,350 
16,145 23,855 

3,959 
4,700 

19,000 
27,000 
40,000 

Thus, the charges per unit of weight for the 
pickup truck and the passenger v ehicles are 
affected much less by the amount of load 
carried than are those of the hea^•ier trucks 
and combinations. 

Ferries. Median and modal iiulexes of ferry 
tolls per unit of average gross weight are 
given for each of the 15 vehicles and vehicle 
combinations in Table 19 and Figure 17. 
This table, like the other tables dealing wi th 
ferry charges, indicates that many of the 
ferries graduate tol l charges with vehicle tyi)e 
and size in such a manner that the charge per 
unit of gross weight remains relatively con
stant. As mentioned before, however, this is 
not a universal practice. 

Roads. Median and modal indexes of tol l -
road charges per uni t of average gross vehicle 
weight are given in Table 20 and Figure 18 
for each of the 15 vehicles. Tlie charge per 
pound of average gross weight decreases rather 
rapidly as the size of vehicle increases for 
single-unit vehicles having maximum gross 
weights up to about 27,000 lb. The charge per 
pound of average gross weight foi' the 27,000-
Ib. bus, the 35,000-lb. dump truck, and the 
40,000-lb. dump truck is about 45 jjercent of 
the passenger-car charge. For the vehicle com
binations, all of which have maximum gross 
combination weight of 40,000 lb. or more, the 
charge per unit of average gross weight re
mains relatively stable at about 45 to ,50 
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T A B L E 18 

M E D I A N A N D M O D A L I N D E X E S O F B R I D G E A N D T U N N E L T O L L S P E R U N I T O F A V E R A G E 
G R O S S W E I G H T 

Vehicle 

Reference Maximum Gross Average Gross 
Number Type Weight Weight 

lb. lb. 
1 Paasenger Car 3,959 3,359 
2 Passenger Car 4,655 4,055 
3 Pickup truck 4,700 3,600 
3 Stake truck 12,500 7,000 
5 Van truck 19,000 12,500 

12 Bus, 41 passenger capacity 27,000 23,000 
5A Dump truck, 3-axle 35,000 26,000 
6 Dump truck, 3-axle 40,000 29,000 
7 2-Sl Combination 40,000 27,000 
8 2-S2 Combination 50,000 32,000 
9 2-S2 Combination 50,000 33,000 
9A 2-S2 Combination 56,000 37,000 

lOA 2-2 Combination 60,000 39,000 
10 3-S2 Combination 64,000 44,000 
11 3-3 Combination 72,000 50,000 

Index of 
Passenger Car Charge 

Median 

% 
100.0 
82.8 
93.6 
74.7 
48.6 
36.4 
34.9 
33.6 
36.0 
33.5 
33.0 
29.3 
38.5 
40.0 
50.0 

Mode 

% 
100.0 

70.3 
37.6 
30.1 
30.5 
29.8 
31.2 
30.5 
30.3 
28.2 
31.1 
32.0 
26.0 

1 I I I I I I • 

MAIIAM WOSS VEHiaE WEOiT IN HlPS 

E l . 

F igure 16. Median and modal indexes of bridge a n d 
tunnel tolls per un i t of average gross welglit. 

percent of the passenger-car charge per unit of 
average gross weight. A notable exception is 
the 3-S2 combination which, as mentioned 
before, is excluded from all except one of the 
tol l roads. 

Toll Charges Per Unit of Maximum Axle Load 

For roads, axle loads are the principal 
consideration, but not the only consideration, 
in determining the structural requirements 
and, therefore, the costs of pavements. "The 
axle load of vehicles is the principal deter
minant of the supporting capacity that must be 
provided in the surfaces and foundations of 
roads" (6). Bridges, on the other hand, are 
affected not only by the axle load of a vehicle 

T A B L E 19 

M E D I A N A N D M O D A L I N D E X E S O F F E R R Y T O L L S P E R U N I T O F A V E R A G E G R O S S W E I G H T 

Vehicle 
Index of 

Passenger Car Charge 

Reference 
Number Type Maximum Gross 

Weight 
Average Gross 

Weight Median Mode 

lb. lb. % % 
1 
2 
3 
4 
5 

12 
5A 
6 
7 
8 
9 
9A 

lOA 
10 
11 

Passenger Car 
Passenger Car 
Pickup truck 
Stake truck 
Van truck 
Bus, 41 passenger capacity 
Dump truck, 3-axle 
Dump truck, 3-axle 
2-Sl Combination 
2-S2 Combination 
2-S2 Combination 
2-S2 Combination 
2- 2 Combination 
3- S2 Combination 
3-3 Combination 

3,959 
4,655 
4,700 

12,600 
19,000 
27,000 
35,000 
40,000 
40,000 
50,000 
50,000 
56,000 
60,000 
64,000 
72,000 

3,359 
4,055 
3,600 
7,000 

12,500 
23,000 
26,000 
29,000 
27,000 
32,000 
33,000 
37,000 
39,000 
44,000 
50,000 

100.0 
82.8 

111.4 
100.0 
71.4 
84.0 
65.7 
16.6 
70.0 
70.0 
72.0 
80.0 
82.0 
84.0 
84.0 

100.0 
82.8 

Bimodal 
51.3 
85.0 

Bimodal 
85.0 
12.0 
89.3 

Bimodal 
88.3 
90.0 
88.7 
90.9 
89.3 
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L-POWE«0 VEHICLt 

Figure 17. Median and modal Indexes of ferry tolls per 
uni t of average gross weight. 

loads at or near that of the heaviest axle. As 
in the preceding tables dealing with indexes, 
the value for the light passenger car is taken 
as 100. 

Bridges and Tunnels. The median and modal 
indexes of bridge and tunnel tolls i)er unit of 
load on the heaviest axle for each of the 15 
vehicles are given in Table 21 and Figure 19. 
The apparent deviation of the five-axle, trac
tor-semitrailer combination and the six-axle, 
truck-trailer combination from the jxittern 
established by the other vehicles deserves 
special mention. Although these are the two 
heaviest vehicle combinations used in the 
study, they impose axle loads lighter than 
those imposed by any of the other combina
tions and no heavier than the 14,000-lb. axle 

T A B L E 20 
M E D I A N A N D M O D A L I N D E X E S O F R O A D T O L L S P E R U N I T O F A V E R A G E G R O S S W E I G H T 

Vehicle 

Reference 
Number 

1 
2 
3 
4 
5 

12 
5A 
6 
7 
8 
9 
9 A 

lOA 
10 
11 

Type 

PussenRer Car 
PasseiiRer Cur 
Picknp truck 
Stake truck 
Van truck 
Bus, 41 passenger capacity 
Dump truck, .1-axle 
Dump truck, 3-axle 
2-Sl Combination 
2-S2 Cotnbination 
2-S2 Combination 
2-S2 Combination 
2- 2 Combination 
3- S2 Combination 
3-3 Combination 

Maximum Gross 
Weight 

lb. 
3,959 
4,655 
4,700 

12,500 
19,000 
27,000 
36,000 
40,000 
40,000 
50,000 
50,000 
56,000 
60,000 
64,000 
72,000 

but also by the load on any group of axles 
and by the total weight of the vehicle. For 
feri-ies, the axle load im])osed by a vehicle is 
])rol)ably of less imi)ortance than either the 
space oex'upied or the gross weight of the 
vehicle. 

In spite of the tenuous or nonexistent rela
tion between the axle loads imposed by a 
veliicle and the V)ridge or feiTV costs occa
sioned by the vehicle, the following series of 
tables compare the toll charges per unit of 
weight on the heaviest axle for the 15 vehicles 
studied. The axle loads used for each vehicle 
are those imposed by tlie heaviest axle when 
the vehicle or combination is loaded to its 
maximum gross weight. These tables do not 
take into account the numbei' of axles having 

Average Gross 
Weight 

Index of 

lb. 
3,,359 
4,055 
3,600 
7,000 

12,500 
23,000 
26,000 
29,000 
27,000 
32,000 
33,000 
37,000 
,39,000 
44,000 
50,000 

Passenger Car Charge 

Median Mode 

,.. 

100.0 100.0 
82.8 82.8 
89.9 90.1 
78.2 85.0 
63.6 73.3 
47.5 42.1 
41.7 46.8 
45.6 47.3 
50.4 50.6 
44.5 45.9 
44.5 45.9 
45.8 47.2 
48.6 48.3 
30.5 30.0 
49.9 49.6 

0 10 20 

Figure 18. Median and modal Indexes of road tolls per 
un i t of averafte gross weight. 
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T A B L E 21 
M E D U N \ N D M O D A L I N D E X E S O F B R I D G E A N D T U N N E L T O L L S P E R U N I T O F M A X I M U M 

A X L E L O A D 

Reference 
Number 

1 
2 
3 
4 
5 

12 
5A 
6 

8 
9 
9A 

lOA 
10 
11 

Vehicle 

Type 

Passenger Car 
Passenger Car 
Pickup trvick 
Stake truck 
Van truck 
Bus, 41 passenger capacity 
Dump truck, 3-axle 
Dump truck, 3-axle 
2-Sl Combination 
2-S2 Combination 
2-S2 Combination 
2-S2 Combination 
2- 2 Combination 
3- S2 Combination 
3-3 Combination 

Maximum Gross 
Weight 

lb. 
3,959 
4,655 
4,700 

12,500 
19,000 
27,000 
35,000 
40,000 
40,000 
50,000 
50,000 
56,000 
60,000 
64,000 
72,000 

Maximum Axle 
Load 

lb. 
2,000 
2,340 
2,800 
9,500 

14,000 
18,000 
13,500 
16,000 
17,500 
18,000 
18,000 
18,000 
18,000 
14,000 
14,000 

Index of 
Passenger Car Charge 

Median 

% 
100.0 
85.4 
72.8 
37.1 
29.2-
31.6 
35.2 
30.4 
,30.8 
36.2 
36.2 
33.3 
27.5 
80.0 

Mode 

100.0 
85.4 
68.6 
33.9 
28.4 
30.2 
31.4 
29.6 
31.2 
30.6 
30.6 
30.6 
34.4 
35.0 
90.0 

1 a 
l-HH-IHn 

Figure 19. Median and modal indeics of bridge and 
tunnel tolls per uni t of maj imum axle load. 

load imposed by the 19,000-lb. single-unit 
truck. Howe\'er, tlie tractor-semiti'aiier com
bination has four axles at 14,000 lb., while 
the truck-trailer combination has two axles 
at 14,000 lb. and three axles at 12,000 lb. 

The bus, which has onl\- one axle with a 
load of 18,000 lb., is charged about 30 percent 
of the passenger-car charge per unit of weight 
on the heaviest axle, while the 2-Sl combina
tion, which has two 17,500-lb. a.xles, and the 
2-2 combination, which has three axles at 
18,000 lb., are also charged about .30 percent 
of the jiassenger-car charge per jjound of 
maximum axle load. 

Ferries. Table 22 and Figure 20, which show 
the median and modal indexes of ferry tolls 

T A B L E 22 
MICDIAN A N D M O D A L I N D E X E S O F F E R R Y T O L L S P E R U N I T O F M A X I M U M A X L E L O A D 

Reference 
Number 

Vehicle 

Type 

1 Passenger Car 
2 Passenger Car 
:j Pickup tnick 
4 Stake truck 
5 Van truck 

12 Bus, 41 pjussenger capacity 
5A Dump truck, ;i-axle 
6 Dump truck, ;̂ -Hxle 
7 2-Sl Combination 
8 2-S2 Combination 
9 2-S2 Combination 
9A 2-S2 Combination 

10 A 2-2 Combination 
10 3-S2 Combination 
11 3-li Combination 

Maximum Gross 
Weight 

lb. 
3,959 
4,655 
4,700 

12,500 
19,000 
27,000 
35,000 
40,000 
40,000 
50,000 
50,000 
56.000 
60,000 
64,000 
72,000 

Maximum Axle 
Load 

lb. 
2,000 
2,340 
2,800 
9,500 

14,000 
18,000 
13,500 
16,000 
17,5D0 
18,000 
18,000 
18,000 
18,000 
14,000 
14,000 

Index of 
Passenger Car Charge 

Median 

% 
100.0 
85.4 
78.6 
41.5 
42.5 
65.4 
73.3 
26.6 
72.5 

100.0 
100.0 
145.9 
165.0 
210.0 
244.0 

Mode 

% 
100.0 
85.4 
73.3 
36.8 
44.8 
64.0 
65.0 
16.0 
68.7 

151.4 
151.4 
155.5 
185.7 
245.0 
246.7 
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[ZL. 

I , n , < , 1 , IB 
Figure 20. Median and modal Indexes of ferry tolls 

per uni t of maximum axle load. 

load. The 2-Sl combination with two axles at 
17,500 lb. and the 2-2 combination wi th 3 
axles at 18,000 lb. are charged, respectively, 
about 50 percent and 60 percent of the pas
senger-car charge per unit of weiglit on the 
heaviest axle. 

C O N C L U S I O N 

I n this paper we have incjuired briefly into 
the variation of to l l charges wi th type and 
size of vehicles. There is infinite variety in the 
methods of assessing toll charges, the levels of 
toll charges, and the graduation of to l l charges 
wi th vehicle tyj^e and size. This variety im
pedes precise measurement of the relation 

T A B L E 23 
M E D I A N A N D .MODAL I N D E X E S O F R O A D T O L L S P E R U N I T O F M A X I M U M A X L E L O A D 

Reference 
Number 

Vehicle 

Type 

1 Passenger Car 
2 Passenger Car 
3 Pickup truck 
4 Stake truck 
5 Van truck 

12 Bus, 41 passenger capacity 
5A Dump truck, 3-axIe 
6 Dump truck, 3-axle 
7 2-Sl Combination 
8 2-S2 Combination 
9 2-S2 Combination 
9A 2-S2 Combination 

lOA 2-2 Combination 
10 3-S2 Combination 
11 3-3 Combination 

Maximum Gross 
Weight 

lb. 
3,959 
4,655 
4,700 

12,600 
19,000 
27,000 
35,000 
40,000 
40,000 
60,000 
50,000 
56,000 
60,000 
64,000 
72,000 

Maximum Axle 
Load 

lb. 
2,000 
2,340 
2,800 
9,600 

14,000 
18,000 
13,600 
16,000 
17,600 
18,000 
18,000 
18,000 
18,000 
14,000 
14,000 

Index of 
Passenger Car Charge 

Median 

100.0 
85.4 
68.6 
34.4 
33.9 
35.1 
52.8 
49.1 
47.6 
45.5 
45.5 
49.5 
59.5 
60.0 
89.3 

Mode 

100.0 
85.4 
68.7 
32.9 
31.5 
36.3 
63.1 
47.6 
48.3 
45.8 
45.8 
49.8 

Bimodal 
50.0 

per uni t of load on the heaviest axle for each 
of the 15 vehicles, are similar to the other 
tables and figures dealing wi th indexes of 
ferry tolls per unit of weight. For the smaller 
vehicles, the indexes of unit charge decrease 
as the weight and axle loads increase; but for 
vehicles having a gross weight of more than 
12,500 lb., the inde.xes increase wi th the vehicle 
weight. 

Roads. ^Median and modal indexes of tol l -
road charges per unit of maximum axle load 
are given for the 15 vehicles in Table 23 and 
Figure 21. The bus, wi th a maximum gross 
vehicle weight of 27,000 lb. and one 18,000-lb. 
axle, is charged about 35 percent of the pas
senger-car charge per unit of maximum axle 

DltStL-POTOlO VIHICLE 

Figure 21. Median and modal Indexes of road tolls per 
uni t of maximum axle load. 
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between the toll chaiged and the size of 
vehicle. 

However, patterns of tol l charges are dis
cernible, and these patterns are not the same 
for all of the three major types of facilities. 
Tol l roads graduate toll charges a little more 
severely with the size of vehicle than do 
bridges and tunnels, but even on toll roads 
the heaviest vehicles and combinations are 
charged only about a third as much per unit 
of maximum gross weight as are passenger 
cars. I t is only on ferries that the larger 
vehicles are charged almost as much per 
pound of maximum gi-oss weight as i)assenger 
ears are charged. 

This study has not inquired directly into 
the relation between the tol l charged a vehicle 
and either the costs occasioned by i t or the 
benefits conferred on i t . I n the case of tol l 
roads, however, i t can be acceptefl that the 
tol l charges are not greater than the benefits 
received. Otherwise, the toll roads would not 
be used in preference to toll-free roads. For 
commercial vehicles, i t can be assumed that 
the toll charges are less than the additional 
monetary cost incurred hy using infeiior tol l -
free roads. The relation of passenger-car tolls 
to measurable monetary benefits is less direct 
because of the value placed by ]iasseiiger-car 
operators on time savings, relief from driving 
discomforts, the pleasure of travel unimi^eded 
by slow-moving vehicles or urban congestion, 
and other factors not subject to exact mone
tary evaluation. Even so, i t appears that to l l -
road charges can be accepted as at least 
indicative of the relative ])ayments the owners 
and operators of \-arious t}'pes and sizes of 
vehicles are willing to make. 

I f this general concept be accepted, then 
the indication of the data produced by this 
study is that the benefit (or value of use) 
derived from a highway facili ty by vehicles of 
different sizes is not, as is often claimed, 
directly proportional to gross weight but, 
rather, increases at rates distinctly less than 
proportional to gross weight. I f , on the other 
hand, i t is insisted that the value of use per 
mile of travel is directly proportional to gross 
weight, the conclusion becomes inescapable 
that passenger-car users are currently suffer

ing grevious discrimination on highway tol l 
facilities. 

Although a study designed to determine tlie 
relationships that exist between tol l charges 
imposed and costs occasioned or benefits 
gained by the vehicles that use the tol l facil
ities would involve many complex and diflfi-
cult analyses, i t is believed that such a study 
would have great value. The investigations 
reported in this paper provide a starting 
point, and i t is hoped that they can be 
broadened to produce something significant 
regarding the relation between tol l charges 
and costs or benefits. 
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