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Foreword

HIS report contains the results of highway traffic studies of

the trunk-line, State-aid and town-road systems of New

Hampshire conducted during 1926 under a cooperative re-
search agreement between the Bureau of Public Roads, United
States Department of Agriculture, and the New Hampshire State
Highway Department.

The investigation was undertaken in order to obtain essential
facts concerning traffic on New Hampshire highways, and the
condition of present highway improvements as a basis for planning
the development of the State highway system to serve present
and future traffic.

The conclusions are based upon the present density, type, load-
ing and distribution of traffic, traffic units, and traffic classification
of State highways, upon present population and population trends,
upon predicted future traffic. and upon an economic and physical
analysis of other factors influencing the planning of a program of
highway improvement.

The first part of the report contains a summary of the principal
conclusions, the second the detailed data of the survey upon which
the findings of the report are based and the third the proposed plan -
of State highway improvement.

The researches were conducted under the joint supervision of
Thos. H. MacDonald, Chief of the Bureau of Public Roads, and
F. E. Everett, New Hampshire State Highway Commissioner.
J. Gordon McKay, Chief of the Division of Highway Economics,
Bureau of Public Roads, directed the work of the survey and prepa-
ration of the report, assisted by O. M. Elvehjem, Highway
Economist, E. T. Stein, J. F. Hehir, and L. E. Peabody, Associate
Highway Economists, all of the Division of Highway Economics,
and C. P. Riford, Construction Engineer, J. W. Childs, Bridge
Engineer, J. H. Johnson, Office Engineer and F. A. Gardner, Pub-
lic Relations Engineer of the New Hampshire State Highway
Department.
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Foreword

HIS report contains the results of highway traffic studies of

the trunk-line, State-aid and town-road systems of New

Hampshire conducted during 1926 under a cooperative re-
search agreement between the Bureau of Public Roads, United
States Department of Agriculture, and the New Hampshire State
Highway Department.

The investigation was undertaken in order to obtain essential
facts concerning traffic on New Hampshire highways, and the
condition of present highway improvements as a basis for planning
the development of the State highway system to serve present
and future traffic,

The conclusions are based upon the present density, type, load-
ing and distribution of traffic, traffic units, and traffic classification
of State highways, upon present population and population trends,
upon predicted future traffic. and upon an economic and physical
analysis of other factors influencing the planning of a program of
highway improvement.

The first part of the report contains a summary of the principal
conclusions, the second the detailed data of the survey upon which
the findings of the report are based and the third the proposed plan
of State highway improvement.

The researches were conducted under the joint supervision of
Thos. H. MacDonald, Chief of the Bureau of Public Roads, and
F. E. Everett, New Hampshire State Highway Commissioner.
J. Gordon McKay, Chief of the Division of Highway Economics,
Bureau of Public Roads, directed the work of the survey and prepa-
ration of the report, assisted by O. M. Elvehjem, Highway
Economist, E. T. Stein, J. F. Hehir, and L. E, Peabody, Associate
Highway Economists, all of the Division of Highway Economics,
and C. P. Riford, Construction Engineer, J. W. Childs, Bridge
Engineer, J. H. Johnson, Office Engineer and F. A. Gardner, Pub-
lic Relations Engineer of the New Hampshire State Highway
Department.’



NEW HAMPSHIRE HIGHWAY TRANSPORTATION
SURVEY

HE location, and to a considerable extent

the improvement, of the trunk-line highway

system in New Hampshire has been influ-
enced by its extensive mountainous area and lakes
and by the industrial development of the south-
eastern part of the State. The location of the
principal highways follows the natural routes of
travel, particularly in the northern and western
sections.

For many years the State had no control over
the development of its highway system. All road
work was carried on under the supervision of
county and town authorities, and, in consequence,
there was no satisfactory improvement of a con-
nected system of State roads. Endeavoring to
correct this defect the legislature, in 1905, author-
ized the construction and maintenance of high-
ways with State funds under the supervision of
the State highway engineer, and in the follow-
ing 10-year period the first effective steps were
taken toward the development of a State system.
In those ten years the trunk-line system was
designated, its mileage was extended by successive
legislatures, and fair progress was made in its
improvement, chiefly by the construction of
gravel surfaces and of bridges.

In 1915 the State -highway department was
placed in charge of a State highway commis-
sioner. He was vested with complete control of

all funds provided by the legislature for con-
struction and maintenance of the trunk-line sys-
tem, and this organization has remained un-
changed.

The development of the State system from
1915 to 1926 has been marked by the extension
of the mileage of the trunk-line system, the con-
struction of a comparatively small mileage of
surfaces superior to gravel, the reconstruction of
a limited mileage of worn-out surfaces, and the
surface treatment of gravel surfaces on the main
traveled routes. Of the 1,435 miles of trunk-line
highways in 1926, approximately 800 miles were
improved with surface-treated gravel and 220
miles with surfaces superior to gravel. The im-
provement of so large a portion of the system
with gravel surfaces has not been consistent with
the requirements of traffic; but has been unavoid-
able in view of the rapid extension of the mileage
of the system by the legislature and the relatively
small funds provided for improvement—a con-
dition which has been aggravated by the financial
inability of the towns to meet State-aid funds
necessary for proper surfaces in the poorer areas
of the State.

The balanced development of a system of State-
aid roads other than trunk-line routes has been
limited in the same manner. It has been further
complicated by the authority given local highway
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administrators to approve or disapprove the loca-
tion of roads of this class.

Funds available for highway improvement have
not been increased in proportion to the need for
highway improvement; and the steady increase
in traffic has necessitated the expenditure of a
proportionately larger amount for the mainte-

Gravel is of common occurrence, and a large mile-
age of gravel roads have been constructed during the
development period

nance of the gravel surfaces and left a smaller
proportion of the total highway funds for the
construction of surfaces superior to gravel. Al-
though motor vehicle registration increased 9.2
per cent between 1925 and 1926 the increase in
motor vehicle revenues was only 2.7 per cent;
and the amount of revenue per motor vehicle, in-
cluding gasoline taxation, decreased from $28.10
in 1924 to $26.79 in 1926.

Recognizing the need for an orderly plan of
highway improvement in accordance with the
present and expected future traffic importance of
the various sections of the State highway system,
the New Hampshire Highway Department en-
tered into an agreement with the United States
Bureau of Public Roads to conduct a cooperative
survey of transportation requirements on the
highways of the State during the period from
July 16 to October 15, 1926.

The Results of the Survey

The results of the survey show that during the
five-year period from 1927 to 193r the State
should construct 76 miles of gravel surfaces, 380
miles of surfaces superior to gravel and recon-

struct 122 miles of the trunk-line system; and
that during the five-year period from 1931 to
1936 it should construct approximately 69 miles
of gravel surfaces, 340 miles of surface superior
to gravel and reconstruct 24 miles, a total of 866
miles of trunk-line highways requiring new con-
struction or reconstruction with surfaces superior
to gravel during the ten-year period. Approxi-
mately 30 per cent of the system is improved
with surfaces adequate for present traffic and that
which may be expected between 1927 and 1936.

The highways comprising the trunk-line system
—the most important traffic routes of the State—
constitute 11.3 per cent of the total rural mileage.
In 1926 they carried 69.4 per cent of the total
rural traffic; whereas, the State-aid system, which
includes 13.7 per cent of the total highway mile-
age, carried only 16.8 per cent of the traffic; and
town roads, 75 per cent of the rural mileage,
carried but 13.8 per cent of the traffic.

The average daily traffic density on these three
highway systems was 916 on the trunk-line, 182
on the State-aid and 27 on the town roads.

The Federal-aid system, which embraces ap-
proximately 68 per cent of the trunk-line mileage
carried 80.8 per cent of the total trunk-line traffic;
and the U. S. numbered routes which make up
approximately one-fourth of trunk-line mileage
carried 38.1 per cent of the total traffic on the
larger system. The average daily traffic density
on the U. S. numbered routes was 1,496, and on
the Federal-aid system, ¥,088.

Of the 1,454 miles of the trunk-line system,.
166 miles carried 1,500 or more vehicles per day,
in 1926; 897 miles between 500 and 1,500, and
391 miles less than 500 motor vehicles daily.

Practically all routes carrying 1,500 or more
motor vehicles daily are located in that part of the
southeastern section of the State which, because
of its traffic importance, has been designated as
traffic section 1 (Fig. 9). Included in this sec-
tion are parts of Rockingham, Strafford, Hills-
borough, Merrimack, and Belknap Counties,
which are more highly developed industrially and
more densely populated than any other portion
of the State.

Sections of the State-aid system carrying more
than 500 daily vehicles are relatively few in num-
ber and short in mileage.
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Approximately half of the passenger car traffic
and one-tenth of the truck traffic on the trunk-
line system was of foreign origin. Ninety-six
miles of the system carried 1,000 or more foreign
passenger cars daily, 192 miles between 600 and
1,000, 771 miles between 200 and 600 and 395
miles less than 200.

This foreign traffic, in many cases, increases
the total traffic beyond the economic capacity of
present surfaces where it would not otherwise be
exceeded and increases maintenance costs and
makes necessary earlier reconstruction.

From the standpoint of motor truck traffic,

’
proximately 77 miles carried between 10 and 25
such vehicles; 86.9 per cent of the 221 miles are
located in the traffic section 1.

Farm-owned passenger cars comprised 6.1 per
cent and city-owned passenger cars 93.9 per cent
of total passenger car traffic on the trunk-line
system. JFarm-owned trucks comprised 11.4 per
cent and city-owned trucks 88.6 per cent of truck
traffic on the trunk-line system. ,

Traffic section 1 is the most important traffic
section of New Hampshire, with over half the
population and registered motor vehicles of the
State in less than one-fifth of the area. Local

traffic sections 1 and 2 (Fig. 9) are the most im-
portant motor trucking areas of the State, the
former having a daily density of 94 trucks per
mile of trunk-line highway; the latter 57. In
traffic sections 3, 4 and 5, truck density per mile
of trunk-line highway was from 39 to 30.

Of the 1,454 miles of the trunk-line system,
50 miles carried 200 or more trucks per day;
150 miles 100 or more, 350 miles from 50 to g9,
405 miles from 25 to 49, and 548 miles less than
25. Approximately two-thirds of the trunk-line
system carried less than 50 trucks daily.

Of the 150 miles carrying 100 or more trucks
per day 139 miles are located in traffic section I,
There were 221 miles of trunk-line highways on
which there was a daily density of five or. more
3 to 714 ton trucks, of which approximately 35
miles carried an average of 25 or more and ap-

On Route U, 8. 3 near ch immpcsaukcc

traffic originating in this area is large and is
increased by the large volume of through traffic
on the principal routes. Population is increasing
slowly in the area and local traffic may therefore
be expected to continue to increase. The prin-
cipal need for high-type surfaces superior to
gravel to meet traffic requirements will continue
to be largely in this section. '

Traffic section 2 is somewhat similar to sec-
tion 1, but is smaller in area and less highly de-
veloped industrially. It is increasing in.popula-
tion more rapidly than any other section, and the
need for highway improvement may therefore be
expected to increase more rapidly during the im-
mediate future.

Traffic section 3 is degreasing in population and’
has a present low level of traffic. Local traffic

will increase slowly, the principal need for high-.
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way improvement being on the routes carrying
through traffic and the improvement of present
unimproved gaps’ of the trunk-line system.

Traffic section 4 is small in area and its popula-
tion is low and decreasing more rapidly than any
other section of the State. This section is trav-
ersed by few through routes and its traffic re-
quirements are limited.
" Traffic section 5, although low in population
and only slowly increasing, is an important tour-
ist traffic area. Tourist traffic on the trunk-line
system is of major importance and it will continue
to increase with the further development of

trend of this ratio to 1936 it is estimated there
will then be one vehicle for each 2.5 persons. As
the yearly increase in motor vehicle traffic on the
State highways has been found to be practically
in direct proportion to the growth of motor ve-
hicle registration, it may be expected that traffic
on the State highways will increase 52.1 per cent
between 1926 and 1931 and 37.5 per cent between
1931 and 1936, or 109.1 per cent for the ten-year
period.

As a basis for the plan of improvement, the
trunk-line highways have been classified in three
groups designated as major, medium and minor

recreational resorts. A considerable part of the
trunk-line system of this area will require sur-
faces superior to gravel, but not of the same type
of construction as in traffic section 1 because of
the relatively minor importance of motor truck
traffic. . '

The Forecast of Future Traffic

The present density of traffic on the various
sections of the trunk-line system is used as the
basis for an estimate of traffic on these sections in
1931 and 1936, applying for this purpose the
relation between increase in registration and in-
crease in traffic on the highways as observed in
several States, and the probable ratio of popula-
tion to motor vehicles as determined from ob-
servations in New Hampshire and other States.
In 1926 there was one motor vehicle for each 5.07
persons in New Hampshire. Extending the past

A gravel road constructed with Federal aid on Route 107 near Tuftonboro

routes according to their average daily present
and estimated future traffic. Major routes in-
clude those sections carrying 1,500 or more motor
vehicles daily; medium routes, sections carrying
from 500 to 1,500 daily; and minor routes, sec-
tions carrying less than 500 daily. This classifica-
tion has been made on the basis of observed 1926
traffic, and the estimated traffic #h 1931 and 1936
is employed to indicate the probable classification
in those years.

Experience in New Hampshire indicates that
when traffic exceeds approximately 500 vehicles
per day, under average physical conditions, or- -
dinary untreated gravel and similar surfaces can
not be economically maintained so as to provide
satisfactory service for traffic. Above that den-
sity the type and design is largely a function of
the volume and characteristics of traffic, partic-
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ularly the frequency of heavy wheel loads, the
choice of types including bituminous treated
types for the lower traffic densities and the several
pavement types for the sections with denser
traffic.

If, on the basis of this experience, those sec-
tions of the trunk-line system which carried in
excess of 500 daily vehicles in 1926 be considered
as requiring a type of surface superior to ordi-
nary gravel, approximately 1,000 miles, or 68.8
per cent of the trunk-line system require such
surfaces.

The principal highway problems confronting
the State are, first, the provision of adequate high-
way revenues to insure the proper improvement

of the State highway system; second, the estab-
lishment of complete control by the State over
the development of the trunk-line system, involv-
ing the financing of its improvement solely from
State funds; third, the replacement of surface-
treated gravel sections on heavy traffic routes with
higher types and the completion of unimproved
gaps in this system; fourth, the reconstruction of
present inadequate, worn-out surfaces on the
trunk-line system; and, fifth, establishment of
State control over the principal traffic routes of
the secondary system, the so-called principal State-
aid roads and probable connections, to insure de-
velopment in accordance with traffic require-
ments.

INFLUENCE OF GEOGRAPHIC FEATURES UPON
HIGHWAYS AND TRAFFIC

shire has been influenced to a great extent

by mountains and lakes. This is particu-
larly true of the northern and western parts of
the State, where the location of the trunk-line
highways was largely determined by the natural
routes of travel through the mountainous sec-
tions. The influence of topography upon the
location of the trunk-line highway system is
shown in Figure 1.

The White Mountains, covering an area of ap-
proximately 1,270 square miles and containing 86
. mountain peaks, forests, intervales, lakes, and
mountain streams, not only determine the loca-
tion of highways, but also have a tremendous in-
fluence upon the movement and volume of traffic.
Highway traffic has been increased to a marked
degree by the development of the seashore resorts

THE location of highways in New Hamp-

and the recreational areas surrounding Lakes'
Winnepesaukee, Sunapee, Squam, Webster, New

Found, and Canobie.

The southeastern part of the State is the prin-
cipal center of manufacturing. Manchester, the
largest city in the State, is the center of industrial
activity. Nashua, Concord, Portsmouth, Dover,
and Rochester are other centers of population and
industry in southeastern New Hampshire, The
concentration of industrial centers in this section
in close proximity to the important manufactur-

ing cities of mnortheastern Massachusetts has
caused it to become the principal traffic area of
New Hampshire. ~

Dixville Notch. Topographic features have had con-
siderable influence on the location of highways
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Fig. 1.—Relief map of New Hampshire showing the
trunk-line system, reproduced from Hitchcock's re-
lief map in the State House at Concord



- DEVELOPMENT OF STATE CONTROL OVER HIGHWAY
IMPROVEMENT

RGANIZED efforts to improve the high-
O ways of New Hampshire began in 1796,
when the first turnpike company was ip-
corporated by the State legislature. Between

1796 and 1893, 82 turnpike companies were in-
corporated in the State and 51 turnpikes con-
structed. Figure 2 shows the roads that had been
thus improved by private initiative in 1853.

The State House at Concord

Tolls collected were applied to the maintenance
of the turnpikes, but the scarcity of traffic and
the limited tolls collected made it impossible for
the early proprietors to properly maintain their
roadways. This finally resulted in the revocation
of the turnpike companies’ charters. The pres-

" ent State highways in many instances follow the
location of the old turnpikes. ‘

In 1903 the State legislature created the office
of State highway engineer. Prior to 1g0s5 there
was no centralized control over highway develop-
ment and improvements were made under the

1I

supervision of town and county officials, with
the resulting lack of improvement of a connected
system of roads of Statewide importance. In
1905 the construction and maintenance of high-
ways in whole or in part with State funds was -
authorized.

During the first four years of State-aid con-
struction—from 1905 to Igo8—local influence
in many cases caused the expenditure of State
funds for roads of local rather than State im-
portance. This was partially remedied by the
law of 1909 designating a system of trunk-line
highways. Cities and towns located on trunk-
line routes were required to spend their State-
aid appropriations in completing the mmprove-
ment of these routes before they could receive
State aid for the improvement of local, city or
town roads. A bond issue of $1,000,000 was
authorized to complete construction of the desig-
nated trunk-line highways, of which $750,000
was issued between 1910 and 1912,

During the ten-year period from 1905 to 1915
development of State highways consisted pri-
marily of the establishment of the trunk-line sys-
tem, extension of the system by the legislature,
improvement of trunk-line roads chiefly with
gravel surfaces, and the improvement of un-
connected sections of State-aid highways. Bridge
construction prior to 19I5 was not an important
part of the program of highway improvement.

In 1915 the office of State highway engineer
was abolished and the State highway department
was placed in charge of a highway commissioner.
The commissioner was made responsible for high-
way policies with respect to the location, con-
struction, and maintenance of zall roads con-
structed in part or wholly with State funds.

Trunk-Line Highway System and State-Aid
: Roads
The three original trunk-line routes shown in
Figure 3 were the Merrimack Valley Road, now
U. S. 3; the east side road, now State Routes 1-A
and 16; and the west side road, now State Route
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10. The total mileage included in these three
routes in 1910 was 476 miles. - Trunk-line mile-
age had been increased to 989.5 miles in 1916,
1,307.6 miles in 1921, and 1,435.3 miles by 1926,
as shown by Figure 4. Approximately i1 per
cent of the total rural road mileage in the State is
now included in the trunk-line system.

The condition of imprevement of the trunk-
line and State-aid roads in 1926 is shown in
Figure 5. The trunk-line system consists of the
main through routes connecting important centers
of population and industry and connecting with
the principal highways of Maine, Massachusetts,
and Vermont. State-aid roads serve the rural

districts, are local in character, and consist
mainly of many short unconnected sections of
improved highways.

Prior to 1916 improvement of the trunk-line
roads was largely with plain gravel surfaces, of
which 499.3 miles had been constructed while 128.2
miles had been surfaced with waterbound maca-
dam, 25.1 miles with bituminous macadam and 1.9
miles with modified asphalt. Figure 6 shows the
state of improvement of the trunk-line highways
in 1916, 1921, and 1926.

Plain gravel was in the main found to be satis-
factory during the early period of development
prior to 1916, but increases in traffic finally made
it impossible to provide satisfactory service on

principal routes without the application of sur-
face treatment. Between 1916 and 1921 a con-
siderable mileage of plain gravel surfaces on the
trunk-line system was treated with tar and
asphaltic oil. In 1921 there were 571.2 miles of
this type on the trunk-line system, )

Surface-treated gravel has continued to be the
principal type of surface on trunk-line roads. In
1926, of the 1,435.3 miles of trunk-line ‘highway,
801.0 miles were of the surface-treated gravel
type, 134.3 miles of bituminous macadam, 67.4
miles of modified asphalt, and 16.1 miles of con-
crete.

The State-aid system, at the present time, con-
sists chiefly of scattered ahd unconnected sections
of improved road. The legislature has not desig-
nated a connected system and development de-
pends essentially upon the selection by the towns
of important highways for improvement and
upon the ability of the towns to raise funds to
take advantage of State aid. Inability to raise
sufficient revenue and the lack of agreement be-
tween town officials in the selection of highways
for improvement have hampered the development
of a connected system of improved State-aid
roads.

There were, on July 1, 1926, 764.6 miles of
improved State-aid roads, as shown in Table 1.



14 SURVEY OF TRANSPORTATION

Control by State Highway Department Over
Trunk-Line and State-Aid Roads

The commissioner of highways has general
supervision, control and direction, on behalf of
the State, over all matters pertaining to the loca-
tion, construction, maintenance and abandon-
ment of highways built or maintained either
wholly or in part with money appropriated from
the State treasury. He has the power to fix the
location of any route authorized to be so built,
the method of construction to be employed, the
kind and quality of materials to be used, the
smanner in which such highway shall be main-~
tained, and all other matters pertinent thereto.
Constructing a foundation for a road with hand- Highways built or maintained wholly or in

placed stonme from an old femce 2 3
‘ part with money appropriated from the State
treasury are divided into two principal classes:

1500

1435.3
LEGEND 1

FRAUNK LINES .. occacemnecvacenns —
PORTION OF TRUNK LINES BUSLY...... B
STATE ROADS.ceveivmmmrcnmancavacnn

#4400

1307.6

1300

1200

' 1100

1000

700

MILES OF HIGHWAY

500

r— 476.9

a0 }

200

100

1910 1916 92 9268

YEAR

Fig. 3—Extent of trank-linme kigh syst i Fie. 4 —Mileage of trunk-line hightoays at intervals
- Bk g - il g e om 1910 to 1926



HIGHWAY TRAFFIC SURVEY NEW HAMPSHIRE

; HIGHWAY SYSTEM :
=——— | Trunkiine
State aid

‘ State aid probable traffic connections
|
|
|
|
1
|
|
|
|
|
|
|
|
|
|
[
]
|
|
1
|
1
{
|

PAVEMENT TYPES
Concrete
Modified asphalt

Bituminous macadam and surface
treated waterbound macadam

Surface treated gravel
Untreated gravel

Earth or unimproved

25 State Highway number
‘ {33 U. 8. Highway number

/
¥

A 7R /408
7 _Q;)i% 4 k N
O3 A G, RN
S ey ), ) S g,r
NG

=\
Ap
. - z : — “ i o \‘QJ !
FEDERAL-AID, TRUNK-LINE, AND STATE-AID HIGHWAYS, :

A SHOWING TYPES OF IMPROVEMENT

1926

ST LN

Fic. 5




HIGHWAY TRAFFIC SURVEY

NEW HAMPSHIRE

HIGHWAY SYSTEN
" Trunk line
‘ s===== State ald
! === State ald probable traffic connections

PAVEMENT TYPES
s Concrete
—mm— Modified asphait

Bituminous macadam and surfsce
trested waterbound macadam -~

ey Surface treated gravel
mmams  Untreaipd grevel
=== Earth or unimproved

25 Gtate Highway number
33 v. 8. Highway number

%

%

STORY

&




STATE HIGHWAY SYSTEM OF NEW HAMPSHIRE 15

1. Trunk lines, which are highways designated
as such, or as cross-state roads to be per-
manently improved, by the legislature or
by the highway commissioner under author-

ity conferred by the legislature.

Table 1.—Type of improvement of State-aid

roads, July 1, 1926

Type Miles

Plain gravel. . « is o scioonnes aes e s sivens 421.5
Surface-treated gravel.................. 313.0
Surface-treated waterbound macadam.... 16.6
Other waterbound macadam............ 7.2
Bituminous macadam..........c0ueuan.n 5.8
Modified asphalt..........c.cccavvuaan. .4
Cement concrete.......... wie m e s s i |
TOCAL: 5. o505 56 =y mnmios it B 36 oo 764.6

2. State-aid roads not designated as trunk

lines.

State roads are constructed and maintained

wholly by the State.

Trunk-line highways are constructed by the

¥ State and town, city or place in which they are
located by contract or by force account. The city,
town or place receives from the State one-half the
cost of the improvement, and in towns unable to
pay that proportion, such further sums, as in
the opinion of the commissioner is equitable. In

A grnl sfe ed m‘ln t u S. 2 near

Shelburne
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case a city or town neglects to raise their
share of funds necessary for highway improve- ~
ments as requested by the commissioner such im-
provements can be made at the expense of the
State and one-half of the cost or less if deemed

-An old covered bridge. Many of the older bridges
are no longer adequate and will have to be replaced

equitable by the commissioner is added to the
State tax of the city or town. Such tax, how-
ever, is limited to one-fourth of one per cent of
the ratable estate on which other taxes are as-
sessed. Trunk lines in any city or town must be
improved before State aid can be granted for
State-aid roads not designated as trunk lines.

Trunk-line highways are maintained by the
State and the city or town in which they are
located, to the satisfaction of the commissioner
of highways. In case the town or city fails to
raise their share of maintenance funds, mainte-
nance is performed by the State and the cost added
to the State tax of the city or town.

State-aid highways other than trunk lines are
constructed in accordance with specifications pro-
vided by the commissioner of highways.

Each town must set up a fund for permanent
improvement based upon the valuation of the
town and if State-aid funds are requested, the

town must raise an additional sum cqual to 50
per cent of the permanent improvement fund.

This fund, together with aid furnished by the
State, becomes a joint fund for improvement
of such highways as the commissioner of high-
ways and local highway officials may designate.
Such roads must also be maintained by the town
or city in which they are located.

Net revenues from motor vehicle fees and
gasoline taxation in excess of the funds used for
construction of State and State-aid highways and
trunk lines are used to assist the local units in
the maintenance of these roads.

The highway commissioner therefore has com-
plete legal control over the construction and
maintenance of the trunk-line system within the
limits of funds provided for the State highway
department by the legislature. The limitation of
these funds and also the lack of adequate funds
available to meet State aid in many towns fre-
quently forms a very definite barrier to the
proper development of the trunk-line system,

The balanced development of a system of
State-aid roads other than trunk line is limited
in the same manner and is further complicated
by the provision that the location of such im-
provements must have the approval of the local
highway administrators as well as of the highway
commissioner,



HIGHWAY REVENUES AND EXPENDITURES

OTOR vehicle registration and license
M fees form the principal source of high-
way revenue as shown in Table 2. Ap-
proximately 60 per cent of the revenues of the
State highway department was derived from these
fees during the five-year period from 1921 to
1925. A decrease in this revenue in 1924 as
compared with 1923 was due to a change in the
basis of determining the amount of license fee
per vehicle. A reduction in the new rates was
made effective in 1926.
A gasoline tax of one cent per gallon was im-
posed in 1923, increased to two cents in 1924
and further increased to three cents per gallon
on May 1, 1927. 'This tax has furnished a sub-
stantial part of revenues for highway develop-
ment. In 1925 the tax was responsible for 25
per cent of the total highway revenues. -
° Funds received from the Federal Govern-
ment for the construction of Federal-aid roads
amounted to 16.2 per cent of the total revenues
for the five-year period. These funds are only
available for expenditure in connection with funds
under the full control of the State highway de-
partment and on the Federal-aid system of the
State, which includes 989 miles.
Special appropriations in 1921 included $125,-
ooo for State-aid construction, $30,000 for
bridges, and $200,000 for reconstruction of roads

which had been neglected during and immediately
after the war. In 1922 this fund included $125,-
o0oo for "State-aid construction and $30,000 for
bridges. In 1923 and 1924 the appropriation

- was limited to $35,000 for bridges only.

Applying a surface tratmt

Expenditures of the State highway department,
including Federal-aid funds, for the five-year
period from 1921 to 1925, are shown in Table 3.
The largest item of expenditure was for trunk-
line construction, jnvolving mostly gravel sur-
faces, for which 35.7 per cent of the total funds

‘were expended. Trunk-line maintenance and re-

construction expenditures, amournting to 32.4 per
cent of the total, was the second largest item.

Table 2.—Revenues of the State highway department, Febi'uary 1, 1921 to February 1, 1926

Soiirce of revenue 1921 1922 1923 1924 1925 Total

Motor vehicle fees.............. $802,348 | $1,111,125 | $1,520,475 | $1,427,176 | $1,622,787 | $6,483,911
Federal reimbursements on Federal- ’

2id r0ads. o e osvnerineiranenns 267,649 306,462 327,678 490,529 381,365 | * 1,773,683

(e LR R — YRS s 181,028 586,895 729,904 | 1,497,827

Special appropriations. .. ......... 355,000 155,000 35,000 35,000 |.oovnennnn.. 580,000

Income to accounts®............. 85,740 80,010 84,643 154,729 155,044 560,166

Total. .o vverernennanennss $1,510,737 | $1,652,597 | $2,148,824 | $2,694,329 | $2,889,100 {$10,895,587

1 Net amount applicable to road work.
2 Includes $4,291 Federal funds for forest roads.

¥ Consists mainly of income from the rental of trucks and equipment in the garage account.

17
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The construction and maintenance of trunk-line
roads accounted for 68.1 per cent of total State
expenditures.

State-aid road construction was 3.1 per cent
and State-aid road maintenance and reconstruc-
tion was 10.5 per cent of total expenditures.

Maintenance charges on gravel roads due to in-
creased traffic and the necessity of reconstructing
wornout surfaces on heavy traffic routes were
responsible for 42.9 per cent of the total State
highway expenditures during the five-year period.
In 1925 maintenance and reconstruction charges

Maintemance men preparing to load materiol from a

amounted to 45.3 per cent of the total expendi-
tures of the State highway department. Ap-
proximately 67 per cent of these maintenance and
reconstruction costs were for maintenance alone.
The greater part of the maintenance costs can be
attributed to gravel surfaces which become in-
creasingly expensive to maintain as traffic in-
creases. It can be reasonably concluded that,
unless durable surfaces are substituted for gravel
and similar surfaces on heavy-traffic highways
during the next few years, maintenance charges
will become even more excessive and a still
greater amount of money needed for permanent
improvement will be diverted for maintenance.
The gasoline tax was instituted in 1923 to raise
additional revenue for necessary highway im-
provements, but decreases in registration and
license fees have offset this revenue to a large
extent. The average fee! per vehicle for regis-
tration and license has decreased from $24.56 in
1923 to $18.15 in 1926, a decrease of $6.41 per
vehicle. Average gasoline tax revenue per vehicle
was $2.71 in 1923 and $8.64 in 1926, an increase
of $5.93 per vehicle as compared with a decrease

stock pile * Based upon the amount applicable to road work.
Table 3.—Expenditures of the State highway department February 1, 1921 to February 1, 1926
Expenditure 1921 1922 1923 1924 1925 Total
Per
General engineering and cent

administration. . ... ... $82,327 $86,896 $85,465 | $108,343 | $133,814 | $496,845 | 4.8
Trunk-line construction!.| 370,865 321,265 | 1,078,204 | 1,111,947 819,010 | 3,701,201 | 35.7
State-aid construction. ... 83,155 63,356 54,478 58,568 62,159 321,716 3.1
Trunk-line maintenance

and reconstruction..... 546,608 690,377 514,719 710,755 897,066 | 3,359,525 32.4
State-aid maintenance and

reconstruction......... 140,991 172,526 162,252 298,850 311,145 | 1,085,764 10.5
State roads, construction

and maintenance...... 77,834 75,203 83,075 102,269 135,213 473,594 4.6
State-aid bridge construc-

[ 510! | (R - 25,717 27,613 30,408 27,742 35,936 147,416 1.4
Garage and equipment. . . 79,013 140,245 126,743 126,668 123,237 595,906 5.8
Miscellaneous?..........[............ 4,545 7,321 14,703 149,043 175,612 1.7

Tofali cusuaspessss $1,406,510 | $1,582,026 | $2,142,665 | $2,559,845 | $2,666,623 '310,357,669 100.0

1 Includes Federal reimbursements on Federal-aid roads.

2 Includes legislative specials, forest-road construction, and expenditures for memorial bridge, Geological Survey, and

buildings. :
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of $6.41 per registration and license fee. Table
4 shows motor vehicle registration and revenues
for the ten-year period from 1917 to 1926, in-
clusive.

A decrease in the average revenue per vehicle
is noted in 1926 as compared with 1925. Al-
though motor vehicle registration had increased
9.2 per cent between 1925 and 1926, the increase
in motor vehicle revenues was only 2.7 per cent.

New Hampshire has reached a stage in high-
way development where economy demands the
replacement of gravel surfaces with more durable
types on a considerable mileage of heavy-traffic
roads. Motor vehicle registrations and the re-
sulting traffic have increased greatly and foreign
traffic has increased at a slightly more rapid rate
than local traffic. During the period 1921 to
1926, inclusive, motor vehicle fees and gasoline
taxation have produced almost three-fourths of
the revenue of the State highway department.
Road improvements have not kept pace with
traffic requirements and it seems evident that the

Table 4.—Motor vehicle registration and reve-
nues, 1917 to 1926

Motor vehicle revenues
applicable to road work
.Motor
L vehicles
. Average
Total per
vehicle
3 1 22,267 $376,774 | $16.92
2 {5 | (NS 24,817 455,372 18.35
1919 ... ......... 31,625 538,621 17.03
1920. . . cccovnnwin 34,680 580,342 16.73
> [ [ 42,039 790,129 18.80
7 48,406 | 1,145,602 | 23.67
3923 i v vimasmis 59,604 11,625,920 { 127.28
: [V R 71,149 11,999,639 | 128.10
1925, .« o wownaid 81,498 [12,320,376 | 128.47
1926. ...c o500 i 89,001 2,383,932 | 126.79

1 Includes gasoline tax.

total revenue is not commensurate with the need
for highway improvement.

ORGANIZATION OF THE STATE HIGHWAY

DEPARTMENT

HE New Hampshire State highway de-
| partment was created by the State legisla-
ture in 1905 for the purpose of locating,
constructing and maintaining State highways.
Figure 7 shows the present organization of the
department. The commissioner appoints his as-
sistants, consisting of construction, bridge, ma-
terials, office and public relations engineers, who
report directly to him.

&~ The State is divided into ten districts, each

under a division engineer. Each division en-
gineer has complete charge of the construction
and maintenance of all highways upon which
State funds are expended in his particular dis-
trict. These division engineers also report di-
rectly to the commissioner,

The inspectors, maintenance superintendents,
and patrolmen come under the direct supervision
of the division engineers,

Standard signs erected om New Hampshire kighways 3
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THE TRANSPORTATION SURVEY

HE importance of highway transportation

resulting from the rapid increase in motor

vehicle use during the past two decades
has made the development of highway systems in
all States an industry of the first rank. Motor
vehicle registration in New Hampshire has in-
creased from 8,200 in 1913 to 89,000 in 1926, or
one motor vehicle for each five persons in the
State. The demand for highway service has in-
creased proportionately.

mentally similar to the management of private
business and requires, (1) sound analysis of the
demand for highway service, (2) efficient produc-
tion methods, and (3) proper financing.

The purpose of a highway transportation sur-
vey is to provide for the highway executive a
reliable analysis of the present and future de-
mand for highway service. This demand can be
measured only by an accurate and comprehensive
study of the volume and type of present traffic

One of the traffic survey stations on U. S. 3, the Daniel Webster Ht‘glc. This otll

The true measure of highway progress is the
provision of the maximum highway transporta-
tion service with available revenues, labor, equip-
ment and materials. Such progress cannot be
measured in terms of miles of highway construc-
tion or of sums of money expended. Highway
development is closely related to the general de-
velopment of the State, its industrial, agricul-
tural and social progress, and the well-being of
its people.

State highway officials as executives of this
industry are responsible for the efficient direction
of the State’s highway development. Successful
management of this public industry is funda-

a recording and weighing station

upon which to base an estimate of expected future
traffic on highway systems and routes.

The efficient utilization of available funds, ma-
terials and labor supply in the development of a
highway system to meet traffic demands requires
the establishment of an improvement plan for
a period of several years. The provision of
necessary funds is the responsibility of the State
legislature. However, it is the duty of the State
highway commissioner as a director of the high-
way business of the State to determine the funds
necessary for the proper development of the high-
ways of the State.

The New Hampshire traffic sugvey was under-
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taken to provide accurate information regarding
traffic on the highways of the State and to estab-
lish, on the basis of this knowledge of traffic and
its trends, a plan of highway improvement which
will satisfactorily and economically meet traffic

_Fequirements.

v

To meet this purpose the following specific in-

formation has been provided:

1. The traffic importance of the highway sys-
tems of the State. This information pro-
vides a basis for determination of the need
for their improvement and the distribution
of highway funds among the systems.

2. A classification of the routes and sections of
routes of the trunk-line system on the basis
of the volume and composition of present
and expected future traffic, involving (a)
average, maximum and future total traffic,
and truck traffic, (b) present and future
number of small, medium, and large-capacity
trucks, (c) present and expected future
maximum loading and frequency of heavy
gross loads and wheel loads, and (d) pres-
ent and expected future special traffic move-
ments.

3. The establishment of a plan of highway im-
provement for a period of several years.

Methods of the Survey

The highway traffic survey cooperatively con-
ducted by the Bureau of Public Roads, U, 8. De-
partment of Agriculture, and the New Hampshire
Highway Department was begun on July 16, 1926,
and continued for a period of three months.

During this period traffic data were recorded
at 147 points on the New Hampshire highway

system as shown in Figure 8. These survey
stations were located at approximately 15-mile
intervals on the trunk-line system, in such man-
ner as to enable close observation of variations
in traffic on the several routes. On the State-aid
and town-road systems traffic was recorded at a
sufficient number of points to determine the varia-
tions in traffic on these systems. In selecting
the observation points, the location of principal
industries, population of cities and towns, recrea-
tional areas and other economic factors which
affect highway traffic were given careful con-
sideration.

Counts of motor trucks, passenger cars, motor
busses and horse-drawn vehicles, and detailed
motor truck and passenger car data were re-
corded at all stations. Motor truck data included
the capacity of the truck, State of registration,
place of ownership, origin, destination, type of
origin and destination, commodity carried, and
tire equipment. Gross and rear axle weights of
motor trucks were measured by means of port-
able scales,

Passenger car data include State of registra-
tion, place of ownership, purpose of trip, origin,
destination, and number of passengers.

A carefully planned schedule provided for the
operation of each station six times during the
period of the survey. Each operation consisted
of a 10-hour observation period alternating be-
tween 6a. m.to 4 p. m. and 10a. m. to 8 p. m,
Night traffic (between 8 p. m. and 6 a. m.) was
recorded by special observers, Traffic observa-
tions for week-periods were made at selected
stations to determine variations in traffic by days
of the week.






DENSITY OF HIGHWAY TRAFFIC

VERAGE daily traffic and maximum daily

' A traffic both for the present and estimates
for the future are among the more im-

portant factors in determining the proper classi-
fication of highways into systems and in deter-
mining the proper class of improvement for
various highways. Highway traffic now consists
almost exclusively of motor vehicles. The vol-
ume of horse-drawn traffic was so small as to
warrant no consideration. Motor vehicle traffic
is segregated into traffic of passenger cars, motor

New Hampshire has approximately 12,912
miles of rural highways. On the basis of the ap-
portionment of revenue for construction pur-
poses, these roads have been classified as State-
aid roads, State roads and town roads. State-
aid roads include all of the more important high-
ways in the State and are built through the joint °
contributions of the State and the local units.
The State roads are built entirely with State
funds and consist of a relatively small mileage of
roads located in areas where the local govern- -

Truck traffic om New Hampshire highways is composed largely of light and medinm-
capacity tracks

N trucks, and motor busses. As is general through-
: out the country, passenger cars predominate on
all routes. Motor trucks constitute a relatively
' small part of the total traffic, but are of con-
siderable importance, particularly on routes which
carry large-capacity trucks.

Motor bus traffic, although relatively small in
numbers, is becommg_,an_nnportant factor in
planning the pnnc:pa.l traffic routes. The volume
of motor bus traffic on any route is dependent
upon several factors which have little influence
upon the volume of passenger cars and motor
trucks, and is, therefore, considered in a separate
discussion. The following discussion of traffic
density on highway systems and routes refers
exclusively to traffic of passenger cars and motor
trucks.

mental units are unable to contribute toward road
construction. All other rural highways are town
roads built with local funds.

The more important highways have been offi-
cially designated as trunk-line highways and form
a continuous highway system of 1,435 miles.
The Federal-aid system, with the exception of 19
miles, follows routes of the trunk-line system.
For purposes of comparison with other highways
the trunk-line system, together with the sections
of the Federal-aid system which are not on the
trunk-line system, a total of 1,454 miles, is dis-
cussed in this report, as the trunk-Kne system.

There are in the State 765 miles of State-aid
roads which are not included in the trunk-line
system. This mileage is made up, for the most
part, of a large number of short, disconnected.
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improved sections, some of which are short feeder
roads connecting with trunk-line routes, and
others are short isolated sections of a few miles
built in or near small villages. To comnect the
improved State-aid sections into 2 continuous
system, secondary in traffic importance and serv-
ing as a feeder system to the trunk-line system,
requires the improvement of approximately 1,005
miles. The 765 miles of existing State-aid roads
and the 1,005 miles of unimproved roads required
to make up a secondary system, a total of 1,770
miles, is discussed in this report as the State-aid
system of highways. All remaining rural roads
in the State, approximately 9,688 miles, are
classed as town roads. ‘The location of the trunk-
line system and the system of State-aid routes
and probable traffic connections together with the
present improvements on these highways s
shown in Figure 5. *

Distribution of Traffic

The relative importance of the three systems
of highways is shown by a comparison of their
daily traffic? use, as shown in Table 5.

The trunk-line highways, embracing 11.3 per
cent of total rural highway mileage, carry 69.4
per cent of the total traffic measured in vehicle-

miles. Town highways, 75.0 per cent of the total

mileage, carry only 13.8 per cent of the total
traffic.

Traffic varies greatly on various sections of each
highway system, as well as by systems. Average‘
daily traffic on the trunk-line highways varied
from 6,000 vehicles on U. S. 1 south of Seabrook
to less than 100 vehicles on some of the minor
routes. Average traffic on the improved sections
of the State-aid system in the relatively densely
populated southeastern part of the State was 369
vehicles per day, in the southwestern part, 356
vehicles per day, and in the sparsely populated
northern and central parts of the State, 171 ve-
hicles per day. Traffic on the unimproved sec-
tions of the State-aid system, comprising the
probable traffic connections between present im-
provements, averaged 146 vehicles per day in the
southeastern and southwestern parts, and 84 ve-
hicles per day in the northern and central parts.

Less than 40 vehicles per day were observed at
several points on the State-aid system. Traffic
on the town roads was found to be very low,
except on a few short sections near large villages,
averaging 27 per day on all town roads. Appen-
dix II shows the average daily density of passen-
ger cars and motor, trucks, the normal maximum
traffic in 1926, and the estimated average traffic
in 1931, at each of the stations at which traffic
was observed.

In this report certain terms, frequently used, have
invariably the same meaning. "These terms and their
definitions are as follows:

vehicles and the volume of traffic, the term vehicle-miles
per mile is used in the former connection. Numerically,
whn:le—mila per mile are equivalent to density of traffic.

Vehicles refers only to motor vehicles (p
cars and trucks) exclusive of horse-drawn conveyances.

Traffic is defined as the movement to and fro of ve-
hicles over a lughwa Y.

Density of traffic is defined as the number of motor
vehicles passmg any given point on a highway in a
unit of time. For example on Route U. S. 3 between
Nashua and the Massachusetts State line the average
daily density of traffic was 4,188 vehicles. This means
that during an average 24-hour period 4,188 vehicles
passed any given point on this 3.5 miles of highway.
Unless a different unit of time is specifically stated
density of traffic refers to the number of vehicles passing
any given point on a highway during a day of 24 hours.

The accuracy of the determination of density of traffic
is influenced by the distance between the survey stations.
Exactness of method would require a density record
for ‘each point on the highway system where traffic
varies. The cost involved in proportion to the rela-
tively small gain in accuracy does not justify location
of traffic observation points at close intervals, The
density computed for each station on the New Hamp-
shire hnghway system 1s _applied to the short sections
of 1 1y to each station on which
there is but little variation in trafic. In dxscussmg
utilization of the highway system, where it is desired
to discriminate between the use of the highway by

ile is defined as the movement of a motor
ve.hlcle one mile,

Average daily vehicle-miles on the highway system
are calculated by multiplying the average daily density
of traffic on each section of highway by the length of
the section in miles and adding the products. For ex-
ample, the daily vehicle-miles on U. S. Route 3 between
Nashua and the Massachusetts State line. was 14,658
(4,188 (average daily density) x 3.5 (highway mileage) ).

Daily refers to a day of 24 hours.

Aversge Daily refers to an average day during the
period of the survey (July 16 to October 15, 1926).

lTon-mole is defined as the movement of a ton one
mile

Net tonnage refers to the net weight of the motor-
truck cargo.

Gross tomnage or gross load refers to the weight of
the motor truck cargo and vehicle.

Foreign traffic or vehicles refers to vehicles having
other than New Hampshire license tags. Foreign ve-
hicle-miles are calculated by applying the per cent of
foreign vehicles at each stanon to the total fve,hcle—m:les
on the of each station
and adding to obtain total forelgn vehu:le—mlles Simi-
lar procedure is used in calculation of farm and city,
business and non-business and touring traffic, and truck-
ing for hire.




26 . SURVEY OF TRANSPORTATION

Table 5.—Motor vehicle utilization and mileage of New Hampshire highways by systems 1

Highway mileage Daily vehicle-mileage Average daily *
Highway system ; o . density of

' . . traffic

Miles . Per cent | Vehicle-miles | - Percent | - o 1
TR oo vivss wramismms 0w st 1,454 11.3 1,332,000 69.4 916
SEAtEAId. oo oo simisiiiss s Hass 5o 1,770 13.7 322,000 16.8 182
OV e caamsiets sl S RS 9,688 75.0 265,000 13.8 27
TOCRL o675 5 s msanne SR REES 3 12,912 100.0 1,919,000 100.0 149

Concrete construction on Route U. S. 3 near Hooksett

Principal Traffic Routes

Figure 9, the basic traffic map of the report,
shows average daily motor vehicle and motor
truck traffic in 1926 and the estimated average
daily motor vehicle traffic in 1931 and 1936 for
each route on which traffic was observed. Classi-
fication of the trunk-line system as major, me-
dium and minor routes and density of population
is also shown. Concentration of traffic is appar-
ent near the large centers of population—Man-
chester, Nashua, Concord, Berlin, Portsmouth,
Dover, Keene, Laconia and Rochester, and near
the principal recreational centers and on the
principal through routes. The largest volume of
traffic is found on the main through routes in
the southeastern section of the State, where a
large volume of local traffic is added to the pro-
portionally large volume of through traffic. The
most important of the through routes are U. S. 1,
crossing the southeastern corner of the State

from the Massachusetts line to Portsmouth, and
connecting the populous area of eastern Massa- -
chusetts with the resort and vacation area of ;
southeastern New Hampshire and Maine, and .
U. S. 3, from the Massachusetts line through
Nashua, Manchester and Concord, to the Lake’
Winnepesaukee area, the White Mountains, and {
the northern part of the State, 3

Other important through routes serving north- ;
south traffic are Route 1-A, paralleling U. S. 1
in southeastern New Hampshire ; Route 16 on the |
eastern side of the State from Portsmouth,
through Berlin to Errol; and Route 10 on the:
western side of the State from the Massachusetts
line via Keene, Newport, Lebanon, Hanover, |
Haverhill and Littleton to Twin Mountain,

Through routes serving east-west traffic, which
is secondary in importance to north-south traffic,
are Route 101 crossing the southern part of the -
State from Portsmouth through Manchester and .
Keene to the Vermont line at Bellows Falls;

"U. S. 4 crossing the central part of the State from .
Portsmouth through Dover, Concord, Franklin,
Danbury, Canaan and Lebanon to the Vermont
line; and U. S. 2 crossing the northern part of the
State from the Maine line through Gorham and
Lancaster to the #ermont line.

Average daily motor vehicle traffic density in
1926 and estimated traffic in 1931 on the sections
of these routes are showa in Table 6.

Traffic varies greatly on different sections of
these routes. In the vicinity of the larger centers
of population the local and through traffic com-
bined makes a large volume. 'On other sections the
local traffic does not greatly augment the through
traffic. This variation is evident on U. S. 3,
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Table 6.—Average Daily Traffic in 1926 and Estimated Traffic in 1931 on the Principal
’ Through Traffic Routes
p Estimated
. . . Average d?lly average dailfr
Route Highway section Miles motor vehicle L
traffic 1926 | ™otor vehicle
traffic 1931

U.S.1 Massachusetts State line to Portsmouth................... 14.7 5,800 9,050
1 A~101 C | Hampton to Portsmouth. . ...c..ovieiiiniininiiavnniann, 16.3 ' 1,925 3,000
U. 5.2 | Vermont State line to Lancaster...................ooivvns 1.7 567 840
L to Jeff Highlands.....................0l 10.1 478 710
{ Jefferson Highlands to Gorham.......................... 13.0 656 980
Gorham to Maine Stateline.......................o 9.4 619 920
U.S.3 Massachusetts State line to Nashua...................... 3.5 4,188 6,540
Nashua to Manchester.................voiinin.at. 16.4 3,533 5,520
Manchester to Concord. . ......ovnviniinnirnennn 16.2 3,906 6,100
Concord to Franklin.............ocouvinenienan.... 14.0 2,784 4,350
Franklin toLaconia. ..........cocovivniiienan.n, 10.4 2,188 3,420
Laconia to Meredith..................cooieu.... 9.8 1,932 3,020
Meredith to Plymouth. .....................oooe 16.9 . 1,043 1,630
Plymouth to Profile House 32.1 1,331 1,980
Profile House to Twin Mountain............ 12.6 693 1,030
Twin Mountain to Whitefield............... 8.7 592 880
Whitefield to L to Groveton........ 17.1 834 1,240
Groveton to Colebrook.......o.ovvviernee.. 26.2 498 690
+ | Colebrook to West Stewartstown.......... 9.6 54 75
U.S.4 Portsmouth to Dover............ . 9.3 - 1,665 2,600
Dover to point 6 mi. W 6.0 1,040 1,620
Point 6 mi. W. of Dover to jct. with 28 E, of Concord. 21.1 557 830
Jct. with 28 E. of Concord to Concord........... PEUTINT 9.9 1,097 1,710
Franklin to Franklin W. town line..., 2.6 1,264 1,970
Franklin W. town line to Potter Place..... 9.3 1,135 1,690
Potter Place to Danbury............... 7.4 265 - 400
Danbury to Canaan......o..cvveene.. . 14.0 355 530
Canaan to jct. E. of Lebanon..........oveviueeeinnnennns 12.0 948 1,410
“ Jet. E. of Lebanon to Lebanon.......cvvvvreeenruanennans 1.5 1,35¢ 2,110
Lebanon to West Lebanon....oovvnuveen.. 2.6 1,459 2,280
10 Massachusetts State line to Winchester. . 10.8 869 1,290
Winchester to Keene................... 12.7 1,425 2,120
Keene to Gilsum N. town line.............. 11.0 829 1,230
Gilsum N. town line to Newport. ............. 22.7 581 860
Newport to jct. with town road to Northville. . 1.6 809 1,200
Jet. with road to Northville to jct. with U. S. 4 E. of Lebanon. . 20.7 598 890
‘West Lebanon to Hanover 2 4.2 1,11 1,650
Hanover to jet. with 25. ..., .hveveiiiiiiiiinierennnns 30.1 643 960
Jct. with 25 to Woodsville. . 7.8 867 1,290
Woodsville t0 Lisbon. . v .vuuiciiievannernninenieionnns 10.6 737 1,100
Lisbon to jct. with S. A, road to Sugar Hill................ 1.5 930 1,380
Jet. with S. A, road to Sugar Hill to Littleton.............. 7.7 653 970
. Littleton to Twin Mountain 12.8 1,069 1,590
16 9.8 2,021 3,160
18.5 910 1,360
42.0 766 1,140
8.4 1,385 427060

1U. S, 4 laps U. S. 3 from Concord to Franklin.
3 Route 10 laps U. S. 4 from junction east of Lebanon to West Lebanon.
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. Estimated
Average daily .

Route Highway section Miles motor vehicle | 3V¢rage da.xly

traffic 1926 motor vehicle

traffic 1931
16 Glen to Jackson....... e 2.7 895 1,330
Jacksonto Gorham..................c0uuus 20.3 515 720
Gorhamto Berlin.......................... 5.9 1,457 2,270
BerlintoMilan. . ..........ooovvivnviiennen, 6.6 739 1,030
Milanto Errol.......ooovviiiiiniiiii i, 22.3 379 530
101 Portsmouth to jct. with 108 at Stratham 8.7 747 1,110
Jet. with 108 at Stratham to Exeter.............. 3.2 1,067 1,590
Exeter to Manchester E. town line. ................ 27.1 1,213 1,890
Manchester E. town line to Manchester............. 2.5 1,741 2,720
Manchester to Milford. . . PN 13.6 799 1,190
Milford to Wilton Center 5.0 1,334 1,990
/| Wilton Center to jct. with town road to Ipswich 10.4 676 1,010
Jct. with town road to Ipswich to Peterboro........... .. 1.5 757 1,130
Peterboro to jet. with S, A. road to Chesham.............. 11.7 816 1,220
Jet. with S, A, road to Chesham to Keene................. 7.3 1,070 1,59
Jet. with 10 t& jct. with S, A. road to Alstead®............. 10.4 135 190
Jct. with S, A, road to Alstead to jct. with 12.............. 5.0 413 570

2 Route 101 laps Route 10 from Keene to the junction of Routes 10 and 101 at the town of Marlow.

where average traffic south of Laconia is over
2,000 vehicles per day, but from this point north-
ward it decreases until beyond Profile House it 8969
does not exceed 1,000 per day. Similar condi- r
tions are noted on U. 8. 4 in the vicinity of

Portsmouth, Concord, Franklin, and Lebanon;
on Route 10 in the vicinity of Keene, Lebanon,
and Littleton; on Route 16 in the vicinity of
Dover, Conway, Gorham and Berlin; and on
Route 101 in the vicinity of Manchester and
Keene.

In several instances these routes lap each other
or other routes for short distances resulting in

800

3918
r—

heavier traffic than on adjoining sections. e

Other routes in the State also carry compara-
tively large volumes of traffic, particularly those
in the relatively densely populated area of south- 200 = 1660
eastern New Hampshire, but three-fourths of the
trunk-line mileage carrying over 1,500 vehicles
per day is located on the above mentioned routes.
The distribution of trunk-line mileage by traffic °

: : . . LESS THAN 500 500-1500 1500 ANDOVER

density classes is shown in Figure 10. Only 114 VEHICLES PER DAY
per cent of this mileage carried over 1,500 ve-
hicles per day and more than one-fourth carried
less than 500 vehicles per day.

MILES OF TRUNK-LINE HIGHWAY

Fig. 10—Mileage of trusk-line highways by traffic
classes
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State Divided Into Five Traffic Sections

The State has been divided into five traffic sec-
tions according to distinguishing traffic charac-
teristics. These sections are shown in Figure 9.
Traffic section 1 includes the principal industrial
and densely populated area of the State occupy-
ing southeastern New Hampshire and an area
in the central part of the State’including the ter-
ritory adjacent to Concord, Franklin and Laconia
extending porthward to Lake Winnepesaukee.
This section includes parts of Rockingham, Straf-
ford, Hillsborough, Merrimack, and Belknap
Counties.? '

Traffic section 2 forms the secondary industrial
and population area of the State, including the
western part of Cheshire and Sullivan Counties
and an area in the central part of Cheshire County
extending eastward to include Peterboro in Hills-
borough County.

Traffic section 3 comprises the area located be-
tween traffic sections 1 and 2, including parts of
Hillsborough, Merrimack, Cheshire, and Sullivan
Counties.

Traffic séction 4 comprises the largely unde-
veloped area located directly south of Lake Win-

kee and bounded on the east, south and
west by traffic section 1, including parts of Bel-
knap, Merrimack and Strafford Counties and a
small section of Rockingham County.

Traffic section 5 comprises the northern part
of the State, including Carroll, Coos and Grafton
Counties.

The principal heavy-traffic routes are in the
more densely populated areas, although excep-
tions are noted on the through routes through

sparsely populated areas, particularly in the north-
ern part of the State,

The-area, population, and density of popula-
tion per square mile in each of the traffic sec-
tions is shown in Table 7.

Table 8 is 2 summary of the mileage of trunk-
line highways by traffic classes in the five sec-
tions of the State.

All routes carrying over 1,500 vehicles per day
in 1926 are located in traffic section I, with one
minor exception, In this section, 1634 miles
or 44.r per cent of the total trunk-line mileage
carries an average of over 1,500 vehicles per
day. The routes included in this traffic class are
T. S. 1, U. S. 3 from the Massachusetts line to
Meredith; U. S. 4 from Portsmouth to Dover;
Route 4-A from Durham to Dover; Route g from
Concord to the west city line of Concord; Route
16 from Dover to Rochester; Route 28 from
Manchester to the Massachusetts line ; Route 1-A
from Hampton to Portsmouth; Route 101 from
Manchester to the east Manchester city line and
Route 101-A from Nashau to Milford—the
routes adjacent to and connecting the larger cen-
ters of population in the area.

Traffic section 3 has 2.6 miles carrying over
1,500 vehicles per day. This section extends
from the Concord city line to Hopkinton.

Sections carrying between 1,000 and 1,500
vehicles per day form approximately one-fifth of
the trunk-line mileage in traffic sections 1, 2 and
5, and less than one-tenth of the trunk-line mile-
age in traffic sections 3 and 4. In traffic section
1, routes of this classification are made up of con-
tinuations of the routes carrying over 1,500 ve-

* The various sections include the following towns and
cities:

Traffic Section 1.—Allenstown, Amherst, Atkinson,
Auburn, Bedford, Belmont, Boscawen, Brentwood,
Brooklme, Candxa, Center Harbor, Chester, Concord
city, Danville, Dover city, Derry, Durham, East Kings-
ton, Epping, Exeter, Far‘mmgton. Franklm uty. Fre-

£ N
Marlboro, Newport, Peterboro, Swanzey, Trey, Walpole,
Westmoreland, Winchester.

Traffic Section 3.—Acworth, Alstead, Andover, An-
trim, Bow, Bennington, Bradford, Cornish, Croydon,
Danbury, Deering, Dunbarton, Fitzwilliam, Frances-
town, Gilsum, Goshen, Grantham, Greenfield, Green-
vnlle, Hancock Harrisville, Henmker Hill, Hillsboro,

Ly

mont, Goffstown, G
Hudson, K

Hampton Falls, Hollls H.
ngston, Laconia city, Litchfield, Londonderry, Mad.
bury, h city, Meredith, Merrimack, Milford,
Mdton, Nashua city, New Castle, Newﬁelds. New Hamp.
ton, Newington, Newmarket, Newton, Northfield, North
Hampton, Pelham, Pembroke, Plaistow, Portsmouth
city, Raymond, Rochester city, Rollinsford, Rye, Salem,
Sanbornton, Sandown, Seabrook, Somersworth city,
South Hampton, Stratham, Tilton, Windham.

Traffic Section 2.—Charlestown, Chesterfield, Clare-
mont, Dublin, Hinsdale, Jaffrey, Keene city, Langdon.

)y Marlow, Mason,
Mnnt Vemon, Nelson, New Boston, Newbury, New
Ipswich, New London, Plainfield, Richmond, Rindge,
Roxbury, Salisbury, Sharon, Springfield, Stoddard,
Sullivan, Sunapee, Surry, Sutton, Temple, Unity, War-
ner, Washington, Weare, Webster, Wilmot, Wilton,
‘Windsor. 4,

Traffic Section 4—Alton, Barnstead, Barrmgton, Can-
terbury, Chichester, Deerfield, Epsom. Gilford, Gilman-
ton, Lee, Loudon, Middleton, New Durham, North-
wood, Nottingham, Pittsfield, Strafford.
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hicles, and the secondary routes in the densely
populated areas. In traffic section 2 they are the
principal routes radiating from Keene and the
through east-west route through Claremont. In
traffic section 5 this classification includes parts
of the principal through routes, such as U, S. 3,
U. 8. 4, and Routes 10, 16 and 18,

Sections carrying between 500 and 1,000 ve-
hicles per day are distributed throughout the
State. They comprise 16.7 per cent of the trunk-
line mileage in traffic section 1, approximately
65.0 per cent in traffic sections 2 and 3, approxi-
mately 40 per cent in traffic section 4, and al-
most 50 per cent in traffic section 5.

Trunk-line highways carrying less than 500

vehicles, per day include 301.4 miles or 26.9 per
cent of the total trunk-line highways in the State,
'This mileage is distributed over all sections of the
State varying from 12.2 per cent in traffic sec-
tion 2 to 52.7 per cent in traffic section 4. The
routes and sections of routes in this traffic class
are generally those traversing the very sparsely
populated areas, which are not a part of the
through-traffic routes.

Sections of the State-aid system and the town-
road system carrying more than 500 vehicles per
day are relatively few in number and short in
mileage. On the State-aid system there are ap-
proximately 55 miles which carry over 500 ve-
hicle per day, of which only one short section

Table 7.—Area, population, and population density per square mile in the five traffic sections

Areal Population 1
Traffic section Population per
square mile
Square miles Per cent Persons Per cent

1,500.4 17.0 261,206 58.9 174.1

540.2 6.1 44,179 10.0 81.8

1,708.5 19.4 33,301 7.5 19.5

669.1 1.6 12,715 2.9 19.0

4,403.6 49.9 91,682 20.7 20.8

Total.............ooininns 8,821.8 100.0 443,083 100.0 50.2

iled by New Hampshire State Forestry Department, 1924.

1 Computed from land area by towns as
1 United States Census, 1920,

Table 8.—Mileage of trunk-line highways by traffic classes in the five traffic sections of

the State
Trunk-line Over 1,500 vehicles | 1,000 to 1,500 vehicles| 500 to 1,000 vehicles Leu than 500
Traffic highways per day per day per day vehicles per day
section
Miles .

Miles Per cent Miles Per cent Miles Per gent Miles Per cent
371.0 163.4 4.1 74.2 20.0 62.1 16.7 71.3 19.2
2o 158.9 |....iiiiifeennnnen, 36.1 22.7 103.4 65.1 19.4 12.2
T 227.1 2.6 1.2 17.7 7.8 146.1 64.3 60.7 26.7
4. .. ........ 120.6 6.8 5.6 50.3 - 41.7 63.5 $2.7
L 576.7 121.5 21.1 278.7 ,48.3 176.5 30.6
Total..... 1,454.3 256.3 17.6 640.6 4.1 391.4 26.9




HIGHWAY TRAFFIC SURVEY NEW HAMPSHIRE

HIGHWAY SYSTEM
———— Trunkline -
——— State aid

State ald probable traffic connections

DENSITY GROUPS
wme, 0-200 cars daily
mmmmmm  200-600
mmmmms  600-1000
mmmmms 1000 and over

25 State Highway number
{33 U. s. Highway number

X \@%: ‘
| e o 33 X ,.:-\"; '\
_ ‘7_?‘*31\55\@ P

ENGRAVED AND PRINTED BYTHE U1.5.GEQLORICAL SURVEY

FOREIGN PASSENGER CAR TRAFFIC ON THE TRUNK-LINE SYSTEM



HIGHWAY TRAFFIC SURVEY

NEW HAMPSHIRE

.

HIGHWAY SYSTEM
Truniline
State ald
State sl probabis traffic connweotions

11

"DENSITY GROUPS
, E—— ©0-200 ocars dally
" o 200-800
- §08-1000
1000 and over

. 25 GState Highway number
{3 u. s. Highway number




STATE HIGHWAY SYSTEM OF NEW HAMPSHIRE B}

has a traffic of over 1,500 vehicles per day. On
the town-road system, sections carrying over 500
vehicles per day are even smaller in mileage and
are limited to a few short sections comnecting
trunk-line or State-aid roads with villages or rail-
way stations located a short-distance from the
main road.

Foreign Traffic Large in Volume “

Foreign traffic forms a very important part of
total traffic on the trunk-line system throughout
the entire State. During the period of the sur-
vey, foreign passenger car traffic made up slightly

alsams Hotel in the White Mountain National Forest.

Portsmouth and averaged over 4,000 foreign pas-
senger cars per day. ‘This highway forms part
of a through interstate route and the traffic was
approximately 75 per cent foreign. Foreign pas-
senger car traffic on Route 1-A from Hampton
to Portsmouth, which is an alternate route to
U. S. 1, ranged from 1,000 to over 1,600 per day.
On route U. S. 3 foreigh passenger car traffic was
over 2,600 per day from the Massachusetts line
to Nashua, between 2,200 and 1,500 from Nashua
to Concord, and over 1,000 per day from Concord
to Franklin.

Other routes which carried over 1,000 foreign

’

A, TR WS

Traffic to resort areas results

in considerable increase in use of the main highways

over 50 per cent of the total passenger car traffic
on the trunk-line system. Foreign truck traffic
is of less importance, forming slightly over 10
per cent of the total, and diminishing with in-
creased distance from the State line. Foreign
passenger car traffic also diminishes but not to
the same extent and is important in all sections
of the State.

The distribution of foreign passenger car traffic
on the trunk-line highways is shown in Figure 11
and the daily number of foreign passenger cars
and motor trucks passing each survey station is
shown in Appendix III.

The largest volume of foreign passenger car
traffic was found on U. S. 1 from Seabrook to

passenger cars per day were Route 28 from the
Massachusetts line to Derry, averaging from
1,087 at Derry to 1,728 at the State line, and a
short section of Route 101 from the interstate
bridge at Bellows Falls to the junction of Route
12, averaging 1,136 per day. ‘
- On other through routes traffic of foreign pas-
senger cars forms an important part of total
trafic. On U. S. 3 from Franklin to its junction
with Route 25 at Meredith the average was be-
tween 800 and 1,000 per day, from Meredith to
Plymouth between 500 and 600, fromi Flymouth
to Profile House between 800 and 1,000, from
Profile House to Lancaster approximately 500 and
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from Lancaster to Colebrook between 200 and
400 per day.

On Route 10, average daily traffic of foreign
passenger cars was between 470 and 680 from the
Massachusetts line to Keene, between 200 and
400 from Keene to the junction with U. S. 4
near Lebanon, over 500 from this junction to
West Lebanon where these two routes lap, and
between 300 and 400 from this point to Littleton.

A tourist camp in the White Mountains

Route 16 carried over 500 foreign passenger
cars from Dover to Jackson, except on the sec-
tion from Sanbornville to Ossipee where the av-
erage was 420, and carried almost 1,000 near
Dover. From Jackson to Berlin the average was
approximately 300 and from Berlin to Errol ap-
proximately 175 per day. The principal east-
west through routes also carry a large volume of
foreign passenger car traffic. On Route 101 the
average from Portsmouth to Manchester was ap-
proximately 300 and it remained over 200 almost
the entire distance to its western terminus.

On U, S. 4 foreign passenger car traffic varied
from over 800 near Portsmouth and 450 west of
Franklin to approximately 120 near Canaan and
140 near Northwood. Route 18 carried over 600
foreign passenger cars from the Maine line to
Littleton and approximately 500 from Littleton
to its western terminus. Foreign passenger car
traffic on U. S. 2 varied from approximately 160
to 300 per day.

Of the trunk-line mileage in the State, 96
miles carried more than 1,000 foreign passenger
cars per day, 192 miles between 600 and 1,000,
771 miles between 200 and 600, and 395 miles
less than 200 per day as shown in Figure 12.

This large volume of foreign traffic, in many

800
7
—

700 -

600

500

398

MILES OF TRUNK-LINE HIGHWAY
5
o

200 192

LESS THAN 200-600 600-1000 1000 AND
200 OvER

FOREIGN CARS PER DAY

Fig. 12 —~Classification of trunk-line highwoys ac-
cording fo density of foreigm passenger cars

cases subjects road surfaces to wear which is be-
yond their economic capacity where they would
be adequate for local traffic. In such cases the
foreign traffic increases maintenance costs and
makes necessary the earlier reconstruction of
these routes with higher types of surfaces. The
additional cost of providing highway service for
foreign traffic undoubtedly exceeds by a consider-
able amount the present contribution of foreign
cars to New Hampshire highway revenues.



HIGHWAY TRAFFIC SURVEY NEW HAMPSHIRE

B P balichph % PR i

| HIGHWAY SYSTEM

Trunk fine

State aid

State aid probable traffic connections

AVERAGE DAILY TRAFFIC OF TRUCKS
[ msmm— 024
\ sesesmem  26-49

50-9%
Emanmes 100-149
e 150-199
W

200 and over

AVERAGE DAILY TRAFFIC OF 3 TO 75 TON TRUCKS
J [ ssmmm 59
sasss 1024

r ERESS® 25andover

TRAFFIC DENSITY AND POPULATION SECTIONS
1. Southeastern
. Southwestern

. Southwestern

. Southeastern
. Northern

(o IR SO/ I

25 State Highway number
(33 U.S. Highway number

AND PRINTED BYTHE L AGECLOBICAL BURVE:

MOTOR TRUCK TﬁAFFIC ON THE TRUNK-LINE SYSTE



HIGHWAY TRAF‘FIC SURVEY

NEW HAMPSHIRE

-HIGMWAY SYSTER
Trunk line M
State ale
Stats aid traffic

[
t
1

1

AVERAGE DAILY TRAFFIC OF TRUCKS

® 26 and over

TRAFFIC DENSITY AND POPULATION SECTIONS
1. Southsastern
2. Southwestern
8. Sauthwestsrn
4. Southeastern
6. Morthern

25 State Highway numbser
{J3 V. 8. Highway number

w2
> TN
: A SR
i \\ Dohines I &
; Y
i a.. \..//"' -




-

MOTOR TRUCK TRAFFIC

Distribution of Motor Truck Traffic

HE, motor truck produces a comparatively

small but important part of total motor

vehicle traffic on rural highways. Truck
traffic was only 6.5 per cent of the total motor
vehicle traffic on all highways measured in vehicle-
miles. The loading and equipment of motor
trucks, however, is such as to necessitate a careful
analysis of the distribution of such traffic in plan-
ning highways. Passenger cars and motor trucks
differ greatly in gross weight and particularly in
the concentration of loading on the rear wheels.
The average gross weight of passenger cars is
approximately 2,500 pounds, while that of motor
trucks is slightly over 6,000 pounds. Large
trucks when heavily loaded exceed 20,000 pounds
in gross weight, with as much as 8,000 to 9,000
pounds upon one rear wheel. On U. S. 3, be-
tween the Massachusetts line and Nashua, ap-
proximately 37 per cent of the trucks observed
were equipped with solid or cushion tires on their
rear wheels. These features in present-day motor
truck equipment and loading are important con-
siderations in the selection and design of improve-
ments on the principal trucking highways of the
State.

Motor truck traffic on the trunk-line highway
system is shown in Figure 13. The density of
motor trucks varies considerably in different parts
of the State. Such variations are most easily
compared by means of the five traffic sections,
shown in Figure 9.

From the standpoint of motor truck density,
traffic section 1 is the most important area of the
State with an average density of g4 trucks per
day on the trunk-line highways. 7Traffic section
2 is next in importance with an average density
of 57 trucks per day. A comparison of the sev-
eral sections is shown in Table g.

The high motor truck density in section 1 is
due largely to the fact that it is the principal in-
dustrial section of the State. Comprising only
17 per cent of the total area, it includes half the
cities and towns of over 2.500 population. In it
are located the three largest cities of the State,

Manchester, Nashua and Concord. There are
3.4 trucks registered in this section for each
square mile of area, nearly twice as many per
square mile as in traffic section 2 and from 5 to 8

"times as many per square mile-as in traffic sections

3, 4 and 5. Traffic section 1 also has the greatest
volume of foreign truck traffic, resulting from
its proximity to the industrial sections of Massa-
chusetts.

Traffic section 5 is least important in motor
truck transportation with an average of only 30

trucks per day on its trunk-line roads. This sec-
tion, which includes half of the total area of the
State, has only 40 per cent of the trunk-line road
mileage. Its motor truck registration averages
only 0.4 truck per square mile of area. Only a
small part of the total mileage of trunk-line roads
in this section carried over 50 trucks per day, as
shown in Figure 13.

Of the 1,454 miles of trunk-line highways in
the State, 50 miles carried 200 or.more trucks
per day; 150 miles carried 100 or more; 350 miles
carried from 50 to 99; 405 miles carried from 25
to 49; 548 miles carried less than 25, and 953
miles, representing approximately two-thirds of
the trunk-line mileage, carried less than 5o trucks,
as shown in Figure 14. A small daily truck
traffic is usually composed largely of small-capac-
ity trucks equipped with pneumatic tires, and this
traffic is of relatively little importal}ge in the
planning of highway improvements. 4
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Table 9.—Motor truck density on the trunk-
line system; percentage of total trunk-line
mileage, percentage of total State area, and
truck registration per square mile in the five
traffic sections.

Truck Percentage| Truck |
density on of total |Percentage| registra-
Traffic | utine | trunk-line [ of total | tion per
section roads mileage area of square
(1926) in the | the State mile
State (1925)
1 94 25 17 3.4
2 57 11 6 1.8
3 39 16 19 0.6
4 32 8 8 0.7
5 30 40 50 0.4
Total. . 51 100 100 1.1

Important Trucking Routes

The sections of trunk-line highway which car-
ried more than 100 trucks per day are listed in
Table 10. The most important trucking route is
U. 8. 3, from the Massachusetts line to Concord.
Between the Massachusetts line and Nashua the
daily truck density was 317, between Nashua and
Manchester 246, and between Manchester and
Concord 228. It is estimated that the density on
these sections will increase to 500, 380, and 360
respectively in 1931,

U. S. 3 continues as an important trucking
route north to Laconia. Between Concord and
Penacook the average truck density was 218,
between Penacook and Franklin 133, and between
Franklin and Laconia 118. Of the total trunk-
line mileage which carried over 100 trucks per
"day 42 per cent or 62.5 miles was on U. S. 3.

Route g, from Concord to the Concord west
city line, a distance of 4.0 miles, carried an
average density of 218 trucks per day. Next in
importance is U. S, 1, from the Massachusetts
line to Hampton, on which the average daily
truck density was 208. 'The remainder of U. S. 1,
from Hampton to Portsmouth, averaged 138
trucks.

These important trucking routes are all in
traffic section 1. The relative importance of the
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trunk-line highways in this section as compared
with those in other sections is also indicated by
the fact that 139.3 miles of the 150.0 miles in the
State carrying over 100 trucks per day are located
in this section. Of the remaining 10.7 miles
carrying over 100 trucks per day 7.0 miles are
located in traffic section 2, 2.6 miles in traffic
section 3, and I.I miles in traffic section 5.

There is a comparatively small mileage of
State-aid or town roads which can be considered
heavy trucking routes. Appendix IV shows the
number of trucks daily by capacity classes at
traffic survey stations.

Truck Capacities and Loading v
In planning future highway improvements,
careful consideration”must be given to large-
capacity trucks using the highways. These trucks
are equipped with cushion or solid tires, carry
heavy loads, and a proportionately greater part
of the load on the rear axle.



STATE HIGHWAY SYSTEM OF NEW HAMPSHIRE

Table 10.—~Sections of the trunk-line highway system on which the density of motor trucks
in 1926 was over 100 per day

Highway section

Concord to Concord west city line.

M h line to Hampton........................ ..
Manchester to Manchester east city line
Massachusetts line to Salem Depot. .. ..
Keene west to jct. of Routes 9 and 12 .
Portsmouth to Hampton.
Cl to road to CI
Franklin to Penacook
Nashua to Milford.............
Keene north to jct. of 9 and 10 .
Manchester to West Derry...............
N. Walpole southeast to jct. of 12 and 101.
Franklin to Laconia.................c.c00
Portsmouth to Dover.
Dover to Rochester..................c.0u0.
Keene south to jct. with T. R. to W. Swanzey. .
Manchester east city line to Four Corners. ...
Concord to jct. with 106. .
Laconia to jet. with 11.........
Franklin to Franklin west city line. ...
Hopkinton to Concord west town line. .
Jet.with 16 to Gorham. . ................ooiiiiL
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Route ! Miles Truck density
U.8.3 3.5 317
U.S.3 16.4 246
U.8.3 16.2 228
U:S.3&U.S8.4 5.0 218
9& 103 4.0 218
U.S.1 5.3 208
101 2.5 168
28 3.4 142
9&12 1.6 138
U.S. ¢ 9.4 138
0.5 137
" 9.0 133
9.5 132
1.6 128
28 1.4 122
12 & 101 1.6 122
U.S.3&11 10.4 118
U.S.4 9.3 114
16 9.8 113
12 1.7 112
101 5.7 110
U.S.4&9 3.9 109
U.S.3&11 2.0 108
U.S. 4 2.6 106
9 & 103 2.6 105
U.S.2 1.1 101

1500 |,

* Where the letters U. S. do not precede the route number it is a State route.

Of the loaded trucks observed, 7.8 per cent
were of 3-ton rated capacity or larger and 1.8
per cent of §-ton or larger capacity, as shown in
Figure 15. .

The average weight of loaded trucks is shown
in Table 11. For the most part, these weights
represent motor truck loading on the principal
highways of the State, and are not representative’
of motor truck loading on the light-traffic State-
aid and town roads. The average weight by
capacity classes of loaded trucks is shown in Ap-
pendix V.,

Although the maximum gross weight permitted
on State highways is 20,000 pounds, the average
gross weight of loaded 5 to 7%4-ton trucks was
22,520 pounds. Gross loads of 20,000 pounds
or more were observed for 4.3 per cent of the

Table 11—Motor truck average weights by
capacity classes

. Loaded Average . Average
Capacity class trucks net gross
weight weight
Pounds Pounds
2,783 1,710 4,940
836 5,570 13,090
184 7,230 .| 17,170
103 10,590 22,520
Total........ 3,906 |...o.oivnifoieenninn,

trucks weighed, as shown in Table 12.
An analysis of gross loads on U. S. 38Bctween
the Massachusetts line and Nashua (Table 13),
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the heaviest trucking route in the State, indicates
that trucks with heavy gross loads carry a larger
proportion of their weight upon the rear axle.
New Hampshire trucks with gross loads of
less than 10,000 pounds carry approximately two-
thirds of the weight on the rear axle. Trucks

Determining truck weight with a portable weighing
device

Table 12.—Distribution of loaded motor trucks
- by gross weight

Loaded trucks Average | Average
Gross weight net gross
Number | Per cent Wght | welght
1,000 pounds Pounds | Pounds
Less than 5..:} 1,591 40.7 750 3,400
59........ 1,303 33.4 2,460 6,780
10-14........ 515 13.2 4,950 | 12,230
15-19. . 05056 329 8.4 8,460 | 17,480
20 and over... 168 4.3 12,540 23,150
Total....| 3,906 1000 [.csmsvmwafs cms wewes

having a gross weight of over 15,000 pounds
average approximately 73 per cent on the rear
axle. Comparatively few rear-wheel loads in ex-
cess of 9,000 pounds were recorded on this sec-
tion of U. S. 3.

The use of large-capacity trucks varies con-
siderably in the several sections of the State, as
shown by Figure 16 and Table 14. In traffic
section I, there was an average density of only
two 5 to 7%-ton trucks. In the remaining sec-
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tions there was less than one per day of this
capacity. The number of 3 to 4-ton trucks was
also greatest in traffic section 1, where the density
was six. In traffic section 2 the corresponding
density of 3 to 4-ton trucks was three, while in

- the other traffic areas of the State it was only one.

The same relationship is also apparent for 2 to
2%4-ton trucks.

It is evident from Table 14 that the trunk-line
highways in traffic section 1 carry not only a
greater number of trucks, but also a much greater
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number of trucks of the larger capacities and
heavier loads. -
There were 221.2 miles of the trunk-line high-
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Table 13.—Relation between motor truck gross
loading and rear axle loading on U, S. 3 be-
tween the Massachusetts line and Nashua

ways on which there was an average density of 5 ]
or more 3 to 7%-ton trucks, as shown in Table 15 Average | Average Proportion
and Figure 17. Of this mileage 34.6 miles car- Gﬁ L”::: gross | rear axle °f_3::‘°
N h ks and weight class| tru weight weight | Weight on
ried an average of 25 or more such trucks an rear axle
76.9 miles carried between 10 and 25.
U. S. 3, from the Massachusetts line to Con-
cord, and U. S. 1, from Portsmouth to the Mas-  1:000pounds 88 P;";':; P;";:; P:'s";“t
sachusetts line, are the most important trucking 106 6.970 | 4710 67.5
routes from the standpoint of large-capacity 79 12,270 8,670 70.7
trucks and loading. From Nashua to the Mas- 65 17,640 | 12,920 73.3
sachusetts line on U. S. 3 there was a daily aver-  20andover. 22 21,650 | 15,680 2.4
age of 48 trucks in the 3 to 734-ton class, of which Total....| 360 |..coeeviiieriiniini]iinnnnnn,
20 were of 5-ton capacity or larger. Between .
70
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Table 14.—Motor truck density by capacity
classes in the five traffic sections

Daily truck density on trunk-line roads
Traffic .
section
Total |VEto134[2t02}4] 3to4 5to74
tons tons tons tons
1 94 70 16 6 2
2 57 44 10 N
3 39 31 7 1
4 32 27 4 1
5 30 25 4 1

Nashua and Manchester the density of 3 to 7}4-
ton trucks was 33, and between Manchester and
Concord it was 22. 'The density of 5-ton trucks
or larger was 11 on the Nashua-Manchester sec-
tion and 5 on the Manchester-Concord section.
Between Portsmouth and the Massachusetts line
on U. 8. 1 there were 26 trucks of the 3 to 71%-
ton class, of which 10 were 5-ton or larger.
Of the mileage of trunk-line roads which car-
ried 5 or more 3 to 7V-ton trucks per day, 86.9
per cent was in traffic section 1, 8.1 per cent in
traffic section 2, 3.4 per cent in traffic section 3,
and traffic section 4 had 1.6 per cent. None of
this mileage was located in the northern section.
By far the greater part of the use of 3 to 714-ton
trucks occurred in traffic section 1. The use of
trucks of 5-ton capacity or larger is also greatest
in this section. There were 85.8 miles of trunk-
line highway in the State on which there was a
daily average of 3 or more trucks of 5-ton capac-
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ity or greater. All of this mileage was in traffic
section 1.

A comparatively small mileage of the State-aid
and tdwn roads were found to have a density of
5 or more 3 to 7V5-ton trucks.
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Table 15—Sections of the trunk-line highway system on which the density of 3 to 7%4-
ton trucks in 1926 was 5 or more per day

3 to 7V4-ton trucks per day

Highway section Route Miles
3to4-|5to 7l
Total ton ton
Massachusetts line to Nashua. . .. ....ooeenininreranenn.. U.S.3 3.5 48 28 20
Nashua to Manchester........... o SRS lE o DR 36 U.Ss.3 16.4 33 22 11
Portsmouth to Massachusetts line........................ U.S. 1 14.7 26 16 10
Manchester to Concord. ........ o r T RS U.S. 3 16.2 22 17 S
Concord to Concord west city line . ... .................. 9 & 103 4.0 21 20 1
Keene to Gilsum. . . ... coviiiiicernninerenieeeoanannnas 10 9.8 20 20 |iosiBees
Portsmouth to Dover......... S o s RIS S o A e e s i U.S. 4 9.3 19 17 2
Hopkinton to Concord westcityline .................... U.S. 4 2.6 14 - (SN -
Manchester to Massachusettsline........................ 28 23.1 12 9 3
Portsmouth to Exeter. .. ......ciiiniiiiiiiinennnannas 101 11.9 11 8 3
Dover to0 ROCHESter. . o v vveu e eiieieeneceeiaanennenns 16 9.8 9 8 1
Concord to Franklin.......coooioiiiinneiinenniinnnan.. U.S.3&U.S.4 14.0 9 8 1
Concord to jet. with Route 106......................... U.S. 4 3.9 9 L S
Doverto Durham.........cciiiiiiiiiiiiitiiaiinanenens 4 A & 108 3.9 9 8 1
Milford to Wilton Center. . ......ccovuvieninniriennnennans 101 5.0 9 T 2
Franklin to Laconiai . o« sewwasass s5 o ow e s i s 65 8 ash U.S. 3&11 10.4 8 7 1
Nashuato Milford.........overrireeecnnnnennneaennnnnn 101 A 9.5 8 7 1
Keene to jct. of S. A. road at Chesham. .................. 101 7.3 7 6 1
Winchesterto Hinsdale. ...........coviienninniiionnnnn. 10 5.7 6 4 2
Exeter to Hampton. . . c cveccvercnvriviiseccesesanes o 101 C 5.8 6 4 2
Manchester t0 Milford......c.ocvcviueenitninenenneannnns 101 13.6 6 "SR A
Manchesterto Four Corners. . .. .. oocviiiitiinennenanns 101 8.2 6 5 1
Loudon tojet: With U, 8.4, covmvosunessn anaiosmes 5 o5 e 106 3.6 5 § |Jowssewes
Massachusetts line to East Kingston. . ................... 108 9.0 5 4 1
T O] o cormamersmuinens sy o mSOREEE IS T SRS 35 | TR, 5 90 STIErTE s 221.2

Bituminous macadam surface on Route 101 near Paterborough



MOTOR BUS TRAFFIC

volume, is important on certain trunk-

lines and in a few cases on State-aid
roads in the vicinity of the larger cities and the
more important recreational areas.

Passenger bus traffic is divided into several dis-
tinct types of service as follows: (1) Common
carriers, licensed by the New Hampshire Public
Service Commission, and operating on regular
schedules over fixed routes; (2)- common car-

M OTOR bus traffic, although small in total

riers operating on regular schedules over fixed
routes in interstate traffic; (3) special tour
busses; (4) school busses. During 1926, 34 com-
panies were licensed by the Public Service Com-
mission to engage in the transportation of pas-
sengers by motor bus in the State. Routes cov-
ered by these operators include approximately
303 miles of trunk-line highways and approxi-
mately 100 miles of State-aid routes. This does
not include interstate common carriers, which are

d motor bus touring party at Franconia Notch in the White Mountains

o

not subject to regulation by the State Public
Service Commission, and which operate over sev-
eral routes, particularly in the vicinity of the
State boundaries.

Special chartered tourist busses are found in
the recreational resort areas and on the routes
leading to these areas. Such busses frequently

make trips of several days’ duration.
School busses are local in operation and are not
significant in numbers on any route,

The busses vary in size from those carrying
five to seven passengers, and similar in all re-
spects to the passenger automobile, to those with
a capacity of 20 to 30 passengers, Where the
large busses are found in considerable numbers,
they are factors in determining the proper width
and type of highway surface.

The bus lines in general follow the main routes
and a highway adequate to carry other traffic
on the route will, with few exceptions, be ade-
quate for the motor bus traffic.



HIGHWAY UTILIZATION

Traffic Importance of the Three Systems

URING the period of the survey, July 16
D to October 15, 1926, motor vehicle traffic
on the 12,912 miles of rural highway in
the State was approximately 176,548,000 vehicle-
miles, an average of 1,919,000 vehicle-miles per
day. 'The distribution of this traffic by classes
of highway on the trunk-line, State-aid, and town-
road systems is shown in Figure 18. The 1,454
miles of trunk-line highway, constituting 11.3 per
cent of the total highway mileage,-carried a daily
average of 1,332,000 vehicle-miles, or 69.4 per
cent of total vehicle-miles; the State-aid system
embracing 1,770 miles, or 13.7 per cent of total
highway mileage, carried 322,000 vehicle-miles, or
16.8 per cent of the total, and the town-road
system with 9,688 miles, or 75.0 per cent of total
highway mileage, carried 265,000 vehicle-miles,
which was only 13.8 per cent of the total daily
vehicle-miles.

Average daily traffic per mile on the trunk-line
system was 9I6 vehicles, on the State-aid system
182 vehicles, and on the town-road system 27
vehicles, as shown in Figure 19.

The predominating importance of the trunk-
line system is evident from the fact that it carries
approximately 70 per cent of the total traffic, and
that average daily traffic is over 9oo vehicles per
mile. Traffic on this system is concentrated
largely on a relatively small part of the system.
The traffic in vehicle-miles on the trunk-line sys-
tem, in accordance with three different methods of
dividing the entire system, is shown in Table 16.
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Table 16.~Traffic in vel-ucle—rmles on divisions of trunk-line system in accordance wnth
different methods of dividing the entire system

oA~
. . Per cent . Per cent Avefage
Section Miles of total | Vehicle- | ©f ;?:1"‘ t"*éy
mil p vehicle- raffic,
eage miles miles vehicles
U. S. highways. . ... 340 23.4 508,000 38.1 1,496
Other trunk lines. . ... 1,114 76.6 824,000 61.9 740
Federal-aid highways. . 989 68.0 | 1,076,000 80.8 1,088
Other trunk lines. .... 465 32.0 256,000 19.2 551
Selected heavy-traffic rauta. 134 - 9.2 379,000 28.4 g 2,825
Other trunk lines 1,320 90.8 953,000 71.6 7722
Togabtrunk lines. ., ode.vveuneiniiinnnens. 1,454 100.0 | 1,332,000 100.0 916
b : : .
pd
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The routes selected for uniform numbering by
the American Association of State Highway Offi-
cials include 340 miles, or 23.4 per cent of the
trunk-line mileage, and carry 38.1 per cent of
the trunk-line traffic. These routes are U, S. 1,
from the Massachusetts line to Portsmouth;
U. S. 2, from the Maine line east of Gorham to
the Vermont line west of Lancaster; U. S. 3,
from the Massachusetts line south of Nashua to
West Stewartstown; and U. S. 4, from Ports-
mouth to West Lebanon.

The Federal-aid system of 989 miles (includ-
ing approximately 11 miles near cities not actually
on this system), constituting 68.0 per cent of the
trunk-line mileage, carried 80.8 per cent of the
trunk-line traffic, as shown in Figure 20. A
comparison of the traffic density on the U. S.
routes, the Federal-aid, and the trunk-line system
is shown in Figure 21.

Twenty-eight and four-tenths per cent of the
trunk-line traffic was found on 134 miles of
selected heavy-traffic routes, including U. S. 1,
U. S. 3, from the Massachusetts line to Meredith,
Route 16 from Dover to Rochester, Route 28
from Manchester to the Massachusetts line and
Route 1-A from Hampton to Portsmouth. These
routes include only 9.2 per cent of the trunk-line
mileage.

The highway mileage and the use of the trunk-
line system, the State-aid system and the town-
road system by traffic sections are shown in Table
17. For purpose of comparison, the percentage
of land area and of population in each section
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are also shown in this table. Figure 9 shows the
area of the State included in each section.

Motor Vehicle Utilization in the Five Traffic
Sections
A comparison of trunk-line mileage and motor
vehicle mileage in the five sections is shown in
Figure 22, and the traffic density on the trunk-line
system in each section is shown in Figure 23.
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Traffic section 1 has 45.2 per cent of the use
of the trunk-line system, with only 25.5 per cent
of the trunk-line mileage and 17.0 per cent of the
area. ‘This section, however, includes the princi-
pal industrial area of the State and has 589 per

- cent of the total population.

Traffic section 2 bas 109 per cent of the trunk-
line mileage, 10.5 per cent of the trunk-line use,
10.0 per cent of the population and 6.1 per cent

Table 17.—Motor vehicle utilization and milea{ge of highways in the five traffic sections

Highway mileage Vehicle-mileage Per cent Per cent Average
Highway system of total of total daily
Miles Percent| Miles | Percent | 7 [Population| traffc

371.0 25.5 602,000 45.2 17.0 58.9 1,620

158.9 10.9 140,000 10.5 6.1 10.0 880

227.1 15.6 133,000 10.0 19.4 7.5 580

120.6 8.3 56,000 4.2 7.6 2.9 460

576.7 39.7 401,000 30.1 49.9 20.7 690

Total......coouvnnne 1,454.3 100.0 | 1,332,000 100.0 100.0 100.0 916

453.1 25.6 129,000 40.1 17.0 58.9 285

78.9 4.4 23,000 7.1 6.1 10.0 292

393.2 22.3 66,000 20.5 19.4 7.5 168

154.6 8.7 17,000 5.3 7.6 2.9 110

690.3 39.0 87,000 27.0 9.9 20.7 126

Total...........c.tn 1,770.1 100.0 322,000 100.0 100.0 100.0 182
Town-road system

2,723 28.1 09,000 41.1 17.0 58.9 40

842 8.7 34,000 12.8 6.1 10.0 40

2,717 28.7 55,000 20.8 19.4 7.5 20

692 7.1 14,000 5.3 7.6 2.9 20

2,654 27.4 53,000 20.0 49.9 20.7 20

Total...........uens 9,688 100.0 265,000 100.0 100.0 100.0 2‘7
All rura! highways

Traffic section:

N 3,547 27.5 840,000 43.8 17.0 58.9 237

. 1,080 8.3 197,000 10.3 6.1 10.0 182

3,397 26.3 254,000 13.2 19.4 7.5 75

967 7.5 87,000 4% 7.6 2.9 90

3,921 30.4 541,000 28.2 49.9 20.7 138

- {
Total.....oavnnnen 12,912 100.0 | 1,919,000 100.0 100.0 100.0 149
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of the area. In the remaining sections highway
use is not in proportion to highway mileage.
Section 3 has 15.6 per cent of the trunk-line
mileage,  10.0 per cent of the traffic, 19.4 per
cent of the area and 7.5 per cent of the popula-

tion. Section 4 has 8.3 per cent of the trunk-line .

mileage, only 4.2 per cent of the traffic, 7.6 per
cent of the area and 2.9 per cent of the popula-
tion. Section 5, with 39.7 per cent of the trunk-
line mileage, has 30.1 per cent of the traffic, almost
one-half of the area of the State and 20.7 per
cent of the population.

The mileage and traffic on the State-aid and
town-road systems in traffic section 1, when com-
pared with the totals for these systems for the
State are in approximately the same ratio as is
found for the trunk-line system. Traffic section
2 has only 4.4 per cent of State-aid mileage and
7.1 per cent of the traffic on the State-aid system,
as compared with 10.9 per cent and 10.5 per cent
respectively on the trunk-line system. In traffic
section g the mileage and traffic on the town-road
system is considerably below the proportions of
the trunk-line and State-aid systems found in this
section.

+ The lower percentages of town roads and town-
road traffic in this section is explained by the
large undeveloped areas with no town roads. The
trunk-line roads in this section carry a large vol-
ume of foreign traffic and traffic originating in
other ‘sections of the State.

The State-aid system as shown in Table 17
includes the present improved State-aid roads not
on the trunk-line system and a comparatively
large mileage of present unimproved roads which
connect these State-aid sections and form a con-
tinuous highway system.

" 'The traffic on the improved sections of this
system was considerably greater than on the un-
improved sections. In traffic section I, average
traffic on the improved sections was 369 vehicles

v per day and in section 2, 356 vehicles per day,
while on the unimproved mileage it was only 146
vehicles per day. In the remaining sections,
traffic on the improved mileage averaged 171 ve-
hicles per day and on the unimprowed sections 84
vehicles per day. The selected connections of the
State-aid system greatly exceed the roads of the
town system in traffic. In traffic sections 1 and 2,
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Fig, 22—Comparison of total traffic om the trunk-
line highways in the five traffic sections
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where average traffic on the State-aid connections
was 171 per day, traffic on the town-road system
was 40 per day. In sections 3, 4 and 5, the
average traffic on State-aid connections was 84
vehicles per day, and traffic on the town-road
system was 20.

The distribution of vehicle-miles on the three
highway systems by truck-miles and passenger
car-miles is shown in Table 18.

The proportion of motor-truck and passenger-
car traffic varies considerably in different sections
of the State. These variations for the trunk-line
and State-aid systems are shown in Table 19.

E



STATE HIGHWAY SYSTEM OF NEW HAMPSHIRE

45
Table 18.—Motor truck and passenger car utilization of the three highway systems
Vehicle-miles Percentage of total Percent;ge of vehicle-
vehicle-miles miles on system
System
: Motor Passenger Total Motar | P: Total Motor | Passenger] Total
trucks cars trucks cars trucks cars

Trunk-line. .... 73,500 | 1,258,500 | 1,332,000 59.3 70.1 69.4 5.5 9.5 100.0
State-aid....... 27,700 294,300 322,000 22.4 16.4 16.8 8.6 91.4 100.0
Town-road..... 22,700 242,300 265,000 18.3 13.5 13.8 8.6 91.4 100.0
Total........ 123,900 | 1,795,100 { 1,919,000 | 100.0 100.0 100.0 6.5 93.5 100.0

Table 19.—Passenger car-mile

s and motor truck-miles on the trunk-line and State-aid highway
systems in the five traffic sections

Per cent of total Per cent of vehicle-
Motor Passenger Total vehicle-miles miles on system
Traffic section truck- car- hicl
. miles miles miles ‘
: Motor |Passenger| Total Motor | Passenger| Total
trucks cars trucks cars
Trunk-line system
35,000 567,000 602,000 47.6 45.1 45.2 5.8 94.2 100.0
9,000 131,000 140,000 12.3 10.4 10.5 6.4 93.6 100.0
8,700 124,300 133,000 11.8 9.9 10.0 6.5 93.5 100.0
3,800 52,200 56,000 5.2 4.1 4.2 6.8 93.2 100.0
S 17,000 384,000 401,000 23.1 30.5 30.1 4.2 95.8 100.0
Total........ 73,500 | 1,258,500 | 1,332,000 | 100.0 100.0 100.0 5.8 94.5 100.0
1r
State-aid system
S 10,800 118,200 129,000 39.0 40.1 40.1 8.4 . 91.6 100.0
2. . 1,900 21,100 23,000 6.9 7.2 7.1 8.3 91.7 100.0
k< RN 5,800 60,200 66,000 20.9 20.5 20.5 8.8 91.2 100.0
4o 1,800 15,200 17,000 6.5 5.2 5.3 10.6 89.4 100.0
St 7,400 79,600 87,000 26.7 27.0 27.0 8.5 91.5 100.0
Total........ 27,700 294,300 322,000 | 100.0 100.0 100.0 8.6 91.4 100.0
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y hampers the use of the
highways in winter

The trunk-line system, carrying 69.4 per cent
of the total traffic on rural highways, carried 70.1
per cent of the passenger car mileage, but only
59.3 per cent of the truck mileage. On the other
systems the proportion of truck-mileage is cor-
respondingly higher than the passenger car-mile-
age. This variation reflects the use of the trunk-
line system by pleasure traffic and by foreign
traffic. Traffic on the State-aid and town systems
is more local in nature. On the trunk-line sys-~
tem motor truck traffic composed only 5.5 per cent
of the total traffic. On the State-aid and the
town-road systems, 8.6 per cent was motor truck
traffic. This approximates closely the proportion
of truck traffic found on roads in other States
which do not have an abnormal volume of long
distance and foreign passenger car traffic, and the
difference in the proportions between the trunk-
line system and other systems can therefore be
attributed to such traffic.

Traffic section 5, with 30.1 per cent of total
traffic, had only 23.1 per cent of the motor truck

White Horse Ledge and Mirror Lake, North Comway

traffic of the trunk-line system, and in this section
only 4.2 per cent of total traffic was truck traffic.
This section, because of its resort areas and smali
local population and traffic, has the largest propor-
tion of long-distance and foreign passenger car
traffic. In comparison, the traffic on the State-aid
system is more representative of local conditions
and the truck traffic forms twice as great a per-
centage of the total on the system as is the case
on the trunk-line system. Traffic section 1 is
traversed by a large part of the traffic from the
area south of New Hampshire destined to the
mountain section, and 5.8 per cent of the traffic
on the trunk lines in the section was composed
of trucks. This section is the principal jndustrial
area of the State and the trucking developed
locally offsets to some extent the large volume of
through passenger car traffic on its main routes.

There is a large volume of traffic using the
trunk-line highways in the low population areas
of New Hampshire which originates outside of
these areas. This presents a difficult problem in
financing the required improvement of highways,
particularly in the northern part of the State
(traffic section 5). The State-aid method of
financing involves comparatively large contribu-
tions from the local units and places a heavy
burden on areas of low population and small
wealth. The improvement of the principal traffic
routes in these areas, because of the large volume
of non-local traffic, is a function of the State.



COMPOSITION OF HIGHWAY TRAFFIC

Passenger Cars

HE comparative use of the trunk-line sys-
tem by vehicles of New Hampshire and for-
eign registration, by city and farm-owned
vehicles, and by various other classes of vehicle
use can be expressed accurately in vehicle-miles.*

The total passenger car use of the trunk-line
highway system on an average day during the
traffic survey was 1,258,500 passenger car-miles.
The comparative use of the system by New
Hampshire and foreign cars, city and farm-
owned cars, cars on touring or non-touring trips,
and by cars used primarily for either business or
pleasure purposes, is shown in Table 20.

Traffic of foreign passenger cars’ amounted to
634,100 vehicle-miles per day, or 51.1 per cent of
the total passenger car use of the trunk-line sys-
tem, as shown in Figure 24. ]

Traffic of farm-owned passenger cars com-
prised 6.1 per cent, and city-owned passenger car
traffic 93.9 per cent of the total passenger car
traffic on the trunk-line system as shown in Fig-
ure 25, ‘

Farm-owned passenger car traffic forms a very
small part of the total traffic on the principal
traffic routes. On light-traffic routes not adja-
cent to centers of population this class forms a
larger part ‘of the total traffic as would be expected.
" *'The various types of traffic as used in this and the
following section are defined as follows:

State of registration. .

New Hampshire includes traffic of all vehicles regis-
tered in New Hampshire.

Foreign includes trafic of Lall motor vehicles not
i d in New H ire,

reg
Place of ownership.

Farm includes traffic of all motor vehicles owned
by persons residing on farms.

City includes traffic of all motor vehicles owned by
persons residing in cities, villages or urban areas.

Type of usage,

Business indicates that the car on the trip recorded
was being used for business purposes.

Pleasure indicates that the car on the trip recorded
was being used for pleasure or recreational pur-
poses. .

Type of trip.

Towning includes all trips of more than one day’s
duration taken primarily for recreation.

Non-touring includes all other trips.

Type of trucking.
or hire includes all trucks d in hauling com-
modities on a contract or tariff basis.
" For discussion of distribution of foreign passenger
car traffic see pages 31 and 32 and Figure 11.

Touring traffic was 8.6 per cent of total passen-
ger car traffic on the trunk-line highways. It is
largely of foreign registration and is found princi-
pally on the main through routes and routes lead-
ing to points of historic and scenic interest.

Approximately three-fourths of the passenger
car traffic on the trunk-line highways is made up
of cars used for pleasure and recreational pur-
poses. The major part of this traffic is found on
the main through routes of travel, the scenic
routes, and the routes in the resort areas.

The different types of passenger car traffic
vary greatly in length of trip. The distribution
of each type of traffic by length of trip is shown
in Table 21. )

Of total passenger car traffic, approximately
one-third is made up of cars traveling less than
20 miles per trip, one-half of cars traveling less
than 50 miles per trip, and one-tenth of cars
traveling over 200 miles per trip.

Of traffic composed of New Hampshire cars,

_ over 50 per cent is made up of cars traveling less

than 20 miles per trip, and more than three-
fourths of cars traveling less than 50 miles per
trip.

Foreign traffic on New Hampshire highways is

Table 20.—Composition of passenger car traffic
on the trunk-line system-

- Per cent
Type of Daily of daily
passenger
passenger car traffic car-miles passextger
car-miles
State of registration: »e
New Hampshire...... 615,400 48.9
Foreign............. 643,100 51.1
Place of ownership:
City 1,181,700 93.9
76,800 6.1
Touring......couv... 108,200 8.6
Non-touring......... 1,150,300 91.4
Type of usage:
Business............ 309,600 24.6
Pleasure.-........... 948,900 6 4
All types........ 1,258,500 100.0




48 SURVEY OF TRANSPORTATION

principally long-distance travel. Only 12.3 per
cent of foreign traffic is made up of cars travel-
“ing less than 20 miles per trip, 17.5 per cent of
cars traveling over 200 miles per trip, and over
50 per cent of cars traveling over 100 miles per
trip.

Traffic of farm-owned cars is primarily local
in movement as almost go per cent is made up of
cars traveling less than 20 miles per trip, and 70
per cent of cars traveling less than 10 miles per
trip. ’

Business traffic is also primarily short-trip
traffic, as over 50 per cent travel less than 20
miles, and almost three-fourths travel less than
50 miles.

The distribution by length of trip as shown in
Table 21 represents total trip mileage from point
of origin to point of destination, which, particu-
larly for long distance traffic, includes a consider-
able mileage on highways of adjacent States.
The average total trip-mileage and trip-mileage
on highways of New Hampshire for each type of
passenger car traffic are shown in Table 22,

The average number of miles traveled on
New Hampshire highways per trip by cars of
foreign registration is more than double that of

20 90
-]
I newnampsnine
75 75
r=-
a FOREIGN
g L—a -
= W
& 60 60 I
3 Z
& 1] 1
2 89 =
wt | [- 4
2 us L| : o5 2
& t =
w [ s
1
z P! £
S a0 m 0 8
) ! ]
it | I a
1]
1
f -}
5 11 109 5
1t rM
[ [}
1 i
° 1 Lt °
PASSENGER CARS  MOTOR TRUCKS

Fig. 24—Comparison of New Hampshire and foreign
traffic om the trunk-line highways

New Hampshire cars. The average use of New
Hampshire highways per trip by city-owned cars
is four times that of farm-owned cars, and that of
cars used for pleasure or recreational purposes
double that of cars used for business purposes.
Cars used for pleasure or recreational purposes
also carty a larger number of passengers per car,

Motor Trucks

Motor truck traffic on the trunk-line system
amounted to 73,500 truck-miles daily during the
period of the survey. The distribution of this
traffic according to New Hampshire and foreign
registration, type of trucking, and place of truck
ownership is shown in Table 23. The proportion
of foreign truck traffic is much lower than that of
foreign passenger car traffic. As shown in Table
23 and Figure 24, the daily traffic of foreign
trucks was 10.9 per cent of the total truck traffic.

Foreign trucks operate principally on the main
routes of travel near the southern State boundary.
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Table 21.~Distribution of passenger car traffic by length of trip

Type of passenger car traffic
Trip, miles X
Totat | New Foreign | City | Farm | Touring ti‘i‘:;g Business | Pleastre
Per cent | Per cent | Per cent | Per cent | Per cent | Per cent | Per cent | Per cent | Per cent
Less than 10.......... 18.7 | 32.1 6.3 17.6 70.3 0.0 20.0 32.3 13.4
10-19... ...l 14.4 23.5 6.0 14.3 18.5 0.0 15.4 21.6 11.6
2-29.............. 6.4 8.8 4.1 6.5 2.0 0.0 6.8 6.0 6.5
30-39........... 6.1 7.3 4.9 6.1 2.0 0.0 6.5 7.7 5.4
40-49.............. 4.5 5.2 3.9 4.6 0.5 0.0 4.8 5.7 4.1
50-59.............. 5.0 5.4 4.6 5.0 2.1 2.3 5.1 4.5 5.1
60~ 69.............. 4.5 4.2 4.8 4.6 1.0 1.2 4.7 3.7 4.8
70-79.cccniiiinnn. 3.6 2.3 4.8 3.7 0.0 . 1.8 3.7 2.2 4.1
80-89.............. 3.7 2.5 4.8 3.8 0.0 1.0 3.9 2.6 4.2
90-99.....coinleen 2.8' 1.8 3.8 2.9 0.0 2.5 2.9 1.4 3.4
100-149.............. 14.5 4.6 23.7 14.8 3.6 12.3 4.6 8.5 16.9
150-199.............. 6.3 1.5 10.8 6.4 0.0 11.2 6.0 2.4 7.8
200-299.............. 4.5 0.6 8.1 4.6 0.0 17.0 3.7 1.1 5.9
300 and over......... 5.0 0.2 9.4 5.1 0.0 50.7 1.9 0.3 6.8
Total.......... 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

1
Based upon a total of 9,089 cars. Table 23.—Composition of motor truck traffic

on the trunk-line highway system

Table 22.—Average mileage per trip and aver-
age passenger per car for various types of : A
£ verage Per cent of
passenger car traffic &;I;?:r:ﬂic daily total daily
truck-miles truck-miles
Average mileage
per trip* Average State of registration:
Type of tra number of New Hampshire...... 65,500 89.1
yPe fiic On New passengers Foreign............. 8,000 10.9
Total |Hampshire] P po}olfirt:ucmg: ' 12,700 17.3
highways Other than for hire...| 60,800 82.7
Place of ownership:

State of registration: City.oovviriinninans 65,100 88.6
New Hampshire. .. 3 27 2.8 Farm............... 8,400 . 114
Foreign........... 137 64 3.0

Place of ownershii:: Total........... 73,500 100.0
City..uovruenn.. 89 48 2.9 -
Farm............ 13 12 2.3 e . ’

Type of trip: . Except in this area, foreign trucking is largely .
Touring. ......... 370 112° 3.3 limited to long-distance transportation of house-
Non-touring. 68 39 2.9 " hol d:

Type of usage: old goods. i . )
Business. .. ....... 10 27 | 1.9 The use of the trunk-line highways by trucks
Pleasure. . ..... ...l 106 52 3.2 operated for hire totals 12,700 truck-miles per

day or 17.3 per cent of the total truck c on

* Averages shown are the arithmetic mean of trip-mileage these highways. = Of the traffic of trucks operated
of cars observed. for hire, 69 per cent is produced by trucks hired
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on a contract basis and 31 per cent by trucks
transporting commodities on a tariff basis.

The daily traffic of farm-owned trucks on the
trunk-line system is 8,400 truck-miles, of 11.4 per
cent of the total truck traffic on these highways,
as shown in Figure 25.

Table 24 shows that motor truck traffic is pri-
marily a local and short-haul movement.

Over one-half of the total motor truck traffic
on the trunk-line highways is made up of trucks

Table 24.—Distribution of motor truck traffic

by length of trip*

Trip-miles Motor trucks| Net tons

Per cent Per cent
Lessthan10.............. 28.5 25.6
10-19.... 24.7 21.7
20-29.. 10.5 9.4
30-39.. 7.2 6.2
40-49., 5.4 6.6
50-59.. 8.1 10.7
60-69. . 4.1 6.1
70-79.. 2.3 3.1
80-89........0iiiiinna 2.4 2.5
90-99... . e 1.5 2.2
100 orover................ 5.3 5.9
Total............... 100.0 100.0

1 Based on 3,906 loaded trucks.

traveling less than 20 miles per trip, and ‘over
three-fourths of trucks traveling less than 50
miles. Only 5 per cent is made up of trucks
traveling 100 or more miles per trip.

Of the total net tonnage transported by motor
trucks, 47.3 per cent is hauled less than 20 miles
and 62.9 per cent less than 40 miles. The fact
that 70.9 per cent of the truck traffic moving less
than 40 miles per trip includes only 62.9 per cent
of the net tonnage indicates smaller capacities and
lighter loading for the short hauls. Trips of 50
miles or more include 23.7 per cent of the truck
traffic and 30.5 per cent of the net tonnage.

The distribution by length of trip, as shown
in Table 24, represents total trip from point of
origin to point of destination, which, particularly
for the longer trips, includes the mileage traveled
on highways of adjacent States. The average
total trip-mileage and trip-mil on highways

of New Hampshire, together with average gross
weight and average weight of cargo per truck, is
shown in Table 25. '

The average mileage on New Hampshire high-
ways per trip by foreign trucks is almost double
that of New Hampshire trucks. Foreign trucks
are, on the average, considerably heavier than
trucks registered in New Hampshire and carry a
larger average cargo.

Table 25.—Average mileage per trip and
average weights per loaded truck

Average mileage | Average weight
per trip !
Type of truck traffic
New
Total |Hampshire| Cargo | Gross
highways
Pounds| Pounds
State of registration:
New Hampshire...| 23 18 2,790 | 7,310
Foreign.......... 67 32 4,210 | 9,760
Type of trucking: :
For hire...... ceel| 40 23 5,470 (11,840
Other than for hire.| 28 20 2,540 | 6,910
Place of ownership:
32 22 3,170 | 8,030
14 1 1,430 | 4,290

1 Averages are the arithmetic mean of trip-mileage of
trucks observed. This average is influenced by the rela-
tively small number of long trips, but provides a reliable
basis for comparing the various types of traffic.

There is no considerable difference in the trip
mileage on New Hampshire highways by trucks
operated for hire and other trucks. The average
gross weight of the trucks operated for hire is
greater than that of other trucks and the weight
of cargo is more than double that of other trucks.
These variations indicate the use of larger ca-
pacity trucks by operators for hire and also load-
ing more nearly to capacity in this type of truck-
ing.

Traffic of farm-owned trucks is made up of
short-haul movements of small-capacity trucks.
The average trip-mileage of farm-owned trucks
is only half that of city-owned trucks, and the
average cargo weight is less than half that of city-
owned trucks.



HIGHWAY TRAFFIC AND POPULATION

IGHWAY traffic is primarily the result
of local’ transportation. However, on
routes serving a large volume of through

traffic, the proportion of local traffic is correspond-
ingly lower, and on the main routes in unde-
veloped areas of low population local traffic be-
comes secondary to foreign traffic. On the trunk-
line system of New Hampshire 63.7 per cent of
the truck traffic is composed of trucks traveling
less than 30 miles per trip. Of the traffic of pas-

senger cars registered in New Hampshire, 64.4

per cent is made up of cars traveling less than 30
miles per trip. Including passenger car traffic of
foreign registration, which comprises slightly over
50 per cent of the total passenger car traffic, 39.5
per cent is made up of cars traveling less than 30
miles per trip. Over 60 per cent of the truck
traffic and of traffic of passenger cars registered
in New Hampshire is produced within 30 miles
of the highway used by such traffic. Traffic may,
therefore, be expected to vary closely with popu-
lation and motor vehicle ownership in the area.
In the areas where foreign traffic is predominant
the correlation between traffic and population will
be less pronounced.

The five traffic sections into which the State
has been divided according to distinguishing
characteristics have already been described.®
. Traffic section 1 includes the relatively densely
populated and industrial area of southeastern
New Hampshire. Section 2 includes the second-
ary industrial section of the State located along
the Connecticut River valley and extending east-
ward to include Keene and Peterboro. Section 3
includes the area lying between the Merrimack
and Connecticut River valleys. Section 4 in-
cludes the sparsely populated and undeveloped
area located south of Lake Winnepesaukee. Sec-
tion 5 includes the counties of Carroll, Coos, and
Grafton. With the exception of the cities and
villages of Berlin, Conway, Gorham, Hanover,
Haverhill, Lancaster, Lebanon and Littleton, this
area is largely undeveloped and very sparsely
populated.

¢« See Figure 9 and page 29.

19

The relationship between traffic and population
is shown in Figure 9. The greater density of}
traffic in and adjacent to the area of densest popu-}

lation is evident. The distribution of population!

as shown in Figure g is summarized in Table 26.

Ron . S. 3 rear Laconia. Modified asphalt
; constryction

Only 7.4 per cent of the area of the State has
a population of over 100 per square mile, and
59.8 per cent of the poulation resides in this area.
Two-thirds of the area of the State has a popula-
tion of less than 25 persons per square mile and
in this area only 14.4 per cent of the population -
resides. '

In traffic section 1, 30 per cent of the area has
a population of 100 or more per square mile, and
in this area 83.9 per cent of the population re-
sides. Less than one per cent of the population
is included in areas of less than 25 persons per
square mile. In traffic section 2, population in
areas of less than 25 per square mile is also
small.

Traffic section 4 has no area with 100 or more
persons per square mile, and g0 per cent of the
area has less than 25 persons per square mile.

A comparison of area, population, motor vehicle
registration, highway mileage and high¥Ry traffic
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Table 26.—Area' and population of the five traffic sections of the State classified by density of
population per square mile in 1920

Per cent of area having population in 1920 Per cent of population residing in areas having
per square mile of a population in 1920 per square mile of
Traffic section
0to24 25 to 99 100 and over 0to24 25t0 99 100 and over
N 9.2 60.5 30.3 0.9 15.2 83.9
2 22.6 62.9 14.5 4.3 48.8 46.9
oo 77.4 22.2 0.4 54.7 41.2 4.1
4. 90.0 100 |l 74.2 25.8 ...l
S 83.4 14.1 2.5 35.0 39.3 25.7
Total........ 66.4 26.2 7.4 14.4 25.8 59.8
1 Area computed from land area by towns as iled by New H hire State Forestry Department, 1924,

in the five traffic sections of the State is shown
in Table 27, :

Traffic section 1, with 17.0 per cent of the area
of the State, approximately one-fourth of the
road mileage, nearly 60 per cent of the population
and over 50 per cent of the motor vehicle regis-
tration, has approximately 45 per cent of total
highway traffic. In contrast with this area, traffic
section § has approximately 50 per cent of the
area of the State, 30 per cent of total highway
mileage, 40 per cent of trunk-line mileage, 20
per cent of the population, 22 per cent of the
motor vehicles, and 28 per cent of the total
traffic. The relatively small mileage of highways
in this section is apparent. Traffic sections 1, 2
and 3 have approximately two miles of highway
per square mile of area, while section 5 has less
than one mile of highway per square mile of
area.

The traffic characteristics of these sections as
indicated by the data shown in Table 27 is sum-
marized as follows:

1. Traffic section 1, with over one-half of the
population and motor vehicles of the State
in 17.0 per cent of the area, forms the most
important traffic area of the State. The
local traffic originating in the area is large,

" and to this is added the through traffic on
the main routes. Local traffic on these
routes is large in volume and through traffic

does not therefore increase the cost of high-
way service to the same degree as it does
in the sections having a small volume of
local traffic. This section is increasing
slowly in population and local traffic may
therefore be expected to continue to in-
crease. The principal demand for high-type
improvements to meet traffic requirements is
and will continue to be largely in this section.
Traffic section 2 is somewhat similar to sec-
tion 1, but is smaller in area and less highly
developed industrially. It is increasing in
population more rapidly than any other sec-
tion, and the demand for highway improve-
ments may, therefore, be expected to in-
crease more rapidly during the immediate
future.

. Traffic section 3 is decreasing in population

and has a present low level of traffic, Local
traffic will increase very slowly and the prin-
cipal need for improvements will be on
routes carrying through traffic between other
sections and the connection of the present
improved sections.

Traffic section 4 is small in area, low in
present population, and decreasing in popu-
lation more rapidly than any other section.
This section is traversed by few through
routes and traffic will continue to be rela-
tively small.
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5. Traffic section 5 has a low present popula-
tion which is increasing slowly, but the in-
crease is limited to a very few towns and
cities. Approximately 55 per cent ‘of the
entire population of the area is located in
Berlin city and the 11 largest towns in the
section. Except in the immediate vicinity
of these towns local traffic is very small and

will continue to remain proportionately
small in volume, Through traffic is of great
importance on the trunk-line system and
will increase with the further development
of recreational resorts in this area. These
routes will require highet type improve-
ments as traffic increases.

FORECAST OF HIGHWAY TRAFFIC

records are avatlable in New Hampshire,

it is impossible to forecast traffic directly
upon past highway traffic trends. Traffic counts
were made by the New Hampshire Highway De-
partment in 1918 and 1922, but the location of
observation points was not in close enough agree-
ment with those of the 1926 survey to permit an
accurate comparison of traffic increase.

In States where historical series of traffic rec-
ords are available, highway traffic and motor
vehicle registration have been found to increase
at equal rates. A comparison of highway traffic
and motor vehicle registration in Maine, Mary-
land, Massachusetts, Michigan, and Wisconsin
is shown in Figure 26.7

In these States highway traffic -and motor
vehicle registration have increased at approxi-
mately equal rates, despite variations in geo-
graphic location, industrial development, popula-
tion density, and rates of population increase.
New Hampshire varies from these States with
respect to traffic growth principally in the volume
of foreign traffic on the more important high-
ways. The proportion of foreign traffic on New
Hampshire highways was recorded during the
traffic counts of 1918 and 1922. A comparison
of these data with traffic records on the same
routes obtained during the 1926 survey indicates
that foreign traffic was 41 per cent of the total

SINCE no adequate historical series of traffic

*For detailed presentation of highway traffic and
motor vehicle registration data in these: States see “Re-
port of a Survey of Transportation on the State High-
way System of Connecticut,” 1926; “The Maine Highway
Transportation Survey,” Public Roads, vol. 6, No. 3,
May, 1925; and “Report of a Survey of Transportation
on the State Highway System of Ohio,” 1927.

in 1918, 40 per cent of the total in 1922, and
48 per cent of the total in 1926.°

Bird’s-eye view of Berlin, the primcipal source of
local sraffic in northerns New Hampshire

These data indicate that foreign traffic is in-
creasing slightly more rapidly than local traffic,
and that a forecast of total traffic based on motor
vehicle registration in the State would be con-
servative, and for a short period of years would
represent total traffic with reasonable accuracy.

Motor vehicle registration can be predicted on
the basis of exact records available since 1913.
The increase in motor vehicle registration is a
function of two variables, (1) the increase in
population, and (2) the increase in ownership
and use of motor vehicles in proportion to popu-
lation, measured by the number of persons per
motor vehicle.

* In Vermont, which also has a large volume of foreign
traffic, such traffic at 32 comparable points was found
to be 38.1 per cent of the total in 1924, and 386 per
cent of the total in 1926.
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T T T T T [ [ T 1 wassackusers cates an increase in registration of 52.1 per cent
Y between 1926 and 1931, and of 37.5 per cent be-
r tween 1931 and 1936, or an increase of 109.1 per
cent for the ten-year period from 1926 to 1936.°

———— HIGHWAY TRAFFIC
MOTOR VEHIGLE REGISTRATION

NOTE: SINCE THE MAGNITUDES INVOLVED IN THE
OATA VARV GREATLY, THEY HAVE BEEN PLOTTED
ON LOBARITHMIC SCALES. TRE RESULTING
GURVES HAVE SEEN MOVED VERTICALLY
TO PERMIT EASY COMPARISON OF THE
RATES OF INCREASE OF TRAFFIC
AND REGISTRATION IN THE

SEVERAL STATES. A
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Fig. 26.—Trends of highway traffic and moter vehicle
 registration iwm Massachusetts, Maryland, Maine, Wis-
consin and Michigas. )
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1936, are shown in Table 28. The persons per as a whole. In sections of the State the rate of
car for each year from 1913 to 1926, and the ex- increase will vary with the local rate of popula-

tension of the trend to 1936, are shown in Fig- tion change and with the rate of change in per-
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%0

50 \ -
\
N\
Y
40 A\
\

30 q : vy

e ACTUAL PERSONS PER CAR
— o e e ESTIMATED PERSONS PER CAR

NUMBER OF PERSONS PER CAR

Y
0 ' \\_\
T

b —
S — ] —— ----——-r—--—u- —

i
D13 1916 19I5 1916 ISI7 1918 1919 1920 1921 1922 1923 1924 1925 1926 1927 1928 W29 1930 1831 1932 1933 1934 1935 1936
YEARS Q

Fig. 21.—Number of persoms per car in New Hampshire by years from 1913 to 1936, based
om estimated population for intercemsal years
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Table 28.—Comparison of population and the number of motor vehicles in the State of New

Hampshire
Registration of motor vehicles Persons per
Population 1 (hundreds) ¢ per car
Year i dead :
( )
Actual Estimated Actual Estimated
4,347 82 81 52.8 53.5
4,360 96 104 45.6 41.7
4,373 134 132 32.5 33.1
4,386 175 166 25.0 26.4
4,399 223 206 19.8 2t.3
4,412 248 252 17.8 17.5
4,424 316 305 14.5
4,437 347 366 12.1
4,450 420 435 10.2
4,463 484 512 8.73
4,476 596 597 7.50
4,489 709 690 6.50
4,502 815 793 5.68
4,515 t89%0 904 5.00
4,527 989 4.58
4,540 1,077 4.22
4,553 1,168 3.90
4,566 1,264 3.62
4,579 1,354 3.38
4,643 1,861 2:50

L i’opulation asof July 1, each year. For the years 1913 to 1923, inclusive, the populations given are Bureau of Census
estimates. Those for the years 1924 to 1936, inclusive, are extensions by method used by the Bureau of the Census,

To determine the relative rate of change in

persons per car in areas of varying population
density and varying rates of population change,
an analysis was made of motor vehicle registra-
tion by towns for the years 1922 to 1925, inclu-
sive. A summary of this analysis is shown in
Table 29.
' Despite variations in population density, popu-
lation trends and present persons per motor ve-
hicle, the rate of decrease in persons per motor
vehicle remains practically uniform. Variations
in the rate of motor vehicle increase in different
sections of the State are, therefore, produced by
variations in the rate of population change.

Consideration of the rates of population change
in the town groups shown in Table 29 in con-
junction with the anticipated decrease in persons
per motor vehicle results in estimated rates of in-

crease in motor vehicle registration, as shown in
Table 30.

The rates of motor vehicle increase as shown
in Table 30 may be expected to measure the rate
of increase in local traffic on the routes in these
areas. On routes which carry relatively large
volumes of traffic originating outside the local
area, the increase in traffic may be expected to be
greater than the increase in local motor vehicle
registration.

These rates of increase in registrations have
been applied to the traffic on routes within each
area, except in cases of routes carrying a large
volume of through traffic. In such cases the rate
of increase applicable to a larger.area which in-
cludes the principal sources of traffic on such a
route, has been used.
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‘Table 29.—Comparison of the rate of decrease in persons per car by sections of the State,
1922 to 1925

Populatiop per Population Persons per motor vehicle Ratio of persons
‘Town group squ:lxr; 0mile i per motor vehicle
9 191
0 to 1920 1922 1925 1925 to 1922

0-24 —11.7 7.17 4.18 0.583
25-99 —-1.4 7.54 4.45 0.590
100 and over 9.3. 10.96 6.63 0.605
................ 2.9 . 9.22 . 5.52 0.599

Table 30.—Estimated rates of increase in
motor vehicle reglstratxon in sections of the
State

Estimated in.u:rase in
registration, per cent
Town group

1926 to 1931 | 1926 to 1936

39.1 ° 73.5
48.9 99.9
56.1 119.2
52.1 109.1

" The estimated traffic in 1931 at each traffic
survey station is shown in Appendix II,

Industrial and recreational resort development,
as well as changes affecting the present highway
system as to location of routes, routing of traffic,
and condition of improvement, will influence
traffic on short sections of highway, and it is not
expected that the estimates of traffic in 1931 and .
1936 will in all cases reflect the actual traffic on
each section of highway in these years, but it is
believed that the estimates will reflect with rea-
sonable accuracy highway traffic on the trunk-
line hlghway system.

TRAFFIC CLASSIFICATION OF THE TRUNK-LINE
HIGHWAYS

HE, fundamental purpose of any highway
improvement 'is the provision of adequate
‘service for the volume and type of traffic
_ which is using and will use each section of high-
way, and the guiding economic principle in the
determination of the proper improvement for any
section of highway is the selection of the type of
improvement which will provide maximum traffic
service at a2 minimum total cost, including capital
costs, maintenance and repair costs, salvage value,
and vehicle operating costs.

‘The serviceability of a given type of improve-
ment is influenced greatly by soil, subgrade
drainage, climatic and other physical conditions;
and by design, quality of materials and construc-
tion methods; as well as by the volume and type
of traffic and intensity of wheel loads. The de-

sign and type of surface selected for a given im- .
provement should be that which will most eco-
nomically serve present and expected traffic under
existing soil, subgrade, drainage, climatic and
other physical conditions.

To provide a basis for the establidhiment of a
balanced program of highway improvement to
meet traffic demands in New Hampshire a traffic
classification of the trunk-line highways has been
established. In this classification consideration
has been giveni to total present motor vehicle
traffic and estimated traffic in 1931 and 1936,
total truck traffic, and traffic of large capacity
trucks. On the basis of these traffic data the
trunk-line highways have been classifiedyin three
groups designated as major, medium and minor
traffic routes,
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Major traffic’ routes include sections of high-
way carrying 1,500 or more motor vehicles, me-
dium traffic routes those sections carrying be-
tween 500 and 1,500 motor vehicles, and minor
traffic routes those sections carrying less than 500
motor vehicles, except in the case of sections car-
rying an abnormally large or small proportion of
total trucks and large capacity trucks. In these
cases the classification has been modified to meet
these abnormal traffic conditions.

Note

Bituminous macadam surface on Route 10.
Dartmouth College road markers

The classification has been made on the basis
of observed traffic in 1926, and the estimated
traffic in 1931 and 1936 is employed to indicate
the probable classification in those years.

Sections carrying more than 1,500 vehicles in
1926 are classed as Major 1 sections, sections
carrying less than 1,500 vehicles in 1926, but ex-
pected to carry over 1,500 vehicles in 1931, are
classed as Major 2 sections, and sections carrying
less than 1,500 vehicles in 1926 and 1931, but ex-
pected to carry more than 1,500 vehicles in 1936
are classed as Major 3 sections. The latter
groups, Major 2 and Major 3, are included in
the major classification on the theory that pro-
posed improvements on these sections may be

. expected to carry in excess of 1,500 vehicles dur-
ing all or a substantial part of the expected life of
the improvement.

The Medium 1 classification includes all sec-
tions carrying between 500 and 1,500 motor ve-
hicles in 1926, exclusive of the sections included
in the Major 2 and Major 3 classifications. The
Medium 2 classification includes those sections
carrying less than 500 vehicles in 1926 which are

expected to carry more than 500 vehicles in 1931.
This latter group is included in the medium
classification on the theory that proposed im-
provements on these routes should be constructed
to carry in excess of 500 vehicles, since the im-
provement will be required to carry this volume
of traffic during a substantial part of its life pe-
riod.

The minor classification includes all routes
carrying less than 500 vehicles in 1931. The
sections of this group which are expected to
carry in excess of 500 vehicles by 1936 are classed
as Minor 1, and the remaining sections as Minor
2. This differentiation is made principally to in-
dicate the more important of the minor-traffic
routes and the routes which are potential traffic
routes of sume importance. These classes and the
traffic limits of each class are summarized in the

following tabulation:

Average daily motor vehicles
Traffic <
classification
1926 1931 1936
Major 1...... 1,500 or over | 1,500 or over | 1,500 or over
Major 2. ..... 500-1,500 | 1,500 or over | 1,500 or over
Major 3...... 500-1,500 500-1,500 { 1,500 or over
Medium 1 500-1,500 | 500-1,500 | 500-1,500
Medium 2. ...|less than 500 500-1,500 | 500-1,500
Minor 1...... less than S00 | less than 500| 500-1,500
Minor 2...... less than 500 | less than SO0 | less than 500

The traffic classification for each section of the
trunk-line system based upon these class limits is
shown in Figure 28 and Appendix VI.
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Fig. 29 —Traffic classification of the trunk-line system
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Major traffic routes include sections of high-
way carrying 1,500 or more motor vehicles, me-
dium traffic routes those sections carrying be-
tween 500 and 1,500 motor vehicles, and minor
traffic routes those sections carrying less than 500
motor vehicles, except in the case of sections car-
rying an abnormally large or small proportion of
total trucks and large capacity trucks. In these

cases the classification has been modified to meet
these abnormal traffic conditions.

Bituminous macadam surface om Route 10. Note

Dartmouth College road markers

The classification has been made on the basis
of observed traffic in 1926, and the estimated
traffic in 1931 and 1936 is employed to indicate
the probable classification in those years.

Sections carrying more than 1,500 vehicles in
1926 are classed as Major 1 sections, sections
carrying less than 1,500 vehicles in 1926, but ex-
pected to carry over 1,500 vehicles in 1931, are
classed as Major 2 sections, and sections carrying
less than 1,500 vehicles in 1926 and 1931, but ex-
pected to carry more than 1,500 vehicles in 1936
-are classed as Major 3 sections. The Ilatter
groups, Major 2 and Major 3, are included in
the major classification on the theory that pro-
posed improvements on these sections may be

. expected to carry in excess of 1,500 vehicles dur-
ing all or a substantial part of the expected life of
the improvement.

The Medium 1 classification includes all sec-
tions carrying between 500 and 1,500 motor ve-

. hicles in 1926, exclusive of the sections included
in the Major 2 and Major 3 classifications. The
Medium 2 classification includes those sections
carrying less than 500 vehicles in 1926 which are

expected to carry more than 500 vehicles in 1931.
This latter group is included in the medium
classification on the theory that proposed im-
provements on these routes should be constructed
te carry in excess of 500 vehicles, since the im-
provement will be required to carry this volume
of traffic during a substantial part of its life pe-
riod.

The minor classification includes all routes
carrying less than 500 vehicles in 1931. The
sections of this group which are expected to
carry in excess of 500 vehicles by 1936 are classed
as Minor 1, and the remaining sections as Minor
2. This differentiation is made principally to in-
dicate the more important of the minor-traffic
routes and the routes which are potential traffic
routes of some importance. These classes and the
traffic limits of each class are summarized in the

following tabulation:

Average daily motor vehicles
Traffic 2
classification
1926 1931 1936
Major 1...... 1,500 or over | 1,500 or over | 1,500 or over
Major 2...... 500-1,500 | 1,500 or over | 1,500 or over
Major 3...... 500-1,500 | 500-1,500 | 1,500 or over
Medium 1....| 500-1,500 | S00-1,500 [ S500-1,500
Medium 2. ...|less than 500 500-1,500 { 500-1,500
Minor1...... less than 500 | less than 500| 500-1,500
Minor 2...... less than 500 | less than 500 | less than 500

The traffic classification for each section of the
trunk-line system based upon these class limits is
shown in Figure 28 and Appendix VI.
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‘T'he mileage in each class is shown in Table 31
and Figure 29. ‘

The distribution of these classification groups
according to the five traffic sections of the State
is shown in Table 32 and Figures 30, 31 and 32.

Table 31.—Traffic classification of New Hamp-
shire trunk-line highway system

P . Per cent of
Traffic classification Miles total miles
179.8 12.4
102.4 7.0
319.9 22.0
' 6021 41.4
- 398.4 27.4
196.6 13.5
595.0 40,9
128.5 8.8
128.7 8.9
257.2 17.7
Total trunk-line highways...] 1,454.3 100.0

The Major 1 classification includes 179.8 miles,
or 12.4 per cent, of the total trunk-line mileage
in the State. Of this mileage, 155 miles is located
in traffic section 1. Over 40 per cent of the
trunk-line highways in this section are in the
Major 1 classification.

The Major 2 classification includes 102.4 miles,
or 7.0 per cent, of the total and the Major 3 classi-
fication 319.9 mile$, or 22.0 per cent, of the total.
Approximately 6oo miles, or 41.4 per cent, of the
total trunk-line mileage, is expected to carry more
than 1,500 vehicles per day by 1936. This mile-
age will include approximately seven-tenths of
the trunk-line mileage in traffic section I, over
six-tenths in section 2, three-tenths’in section §
and two-tenths in sections 3 and 4.

The Medium 1 group includes 398.4 miles, or
27.4 per cent, of the total trunk-line mileage, and
the Medium 2 group 196.6 miles, or 13.5 per cent,
of the total. ’ . )

The total trunk-line mileage carrying more
than 500 vehicles per day in 1926 is, therefore, ap-

proximately ¥,000 miles and the nuleage expected
to carry more than 500 vehicles per day in 1931
is approximately 1,200 miles. The highways
carrying more than 500 vehicles per day in 1926
include approximately 80 per cent of the trunk-
line mileage in traffic section 1, 85 per cent in sec-
tion 2, 65°per cent in section 3, 63 per cent in
section 5, and 47 per cent in section 4.

Of the mileage carrying in excess of 500 ve-
hicles in 1926, approximately 600 miles are carry-
ing more than 800 vehicles per day and approxi-
mately 400 miles between 500 and 800 vehicles
per day. Of the 1,200 miles expected to carry
more than 500 vehicles per day in 1931, approxi-
mhately 175 miles will becarrying between 500

. and. 800 vehicles, and 1,025 miles over 8oco ve-

hicles.

Experience in New Hampshire indicates that
when traffic exceeds approximately 500 vehicles-
per day, under average physical, conditions or-
dinary gravel (without surface treatment) and
similar surfaces can not be economically main-
tained. Above that traffic density the type and,
design required is largely a function of the vol-
ume and type of traffic and the frequency of
heavy wheel loads, the choice of types including
bituminous treated types for the lower densities.
and the several pavement types for the greater
densities.

If, on the basis of this experience, those sec-
tions of the trunk-line system which carried in
excess of 500 vehicles per day in 1926 be consid-
ered as requiring a type of surface superior to .
untreated gravel, approximately 1,000 miles, or
68.8 per cent, of the trunk-line system requires
such surfaces.

Comparison of this mileage with present im-
provements superior to gravel indicaté the need
for an extensive improvement program. On July
1, 1926, 217.8 miles of trunk-line highways were
improved with surfaces of concrete, bituminous.
maecadam or modified asphalt, 87.2 miles with.
waterbound macadam, 8or miles with surface-
treated gravel, and 103.2 miles with untreated
gravel. .

Adequate traffic service requires the improve-
ment of the routes carrying more tharf%00 ve-
hicles per day with surfaces superior to untreated
gravel as soon as possible. The routes carrying
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Table 32.—Traffic classification of the New Hampshire trunk-line highway system in the five
traffic sections

Traffic classification Traffic section Total

1 2 3 4 5
Miles Miles Miles Miles Miles Miles
Major 1. ..ooiviiiiiinnenenenannes 155.0 |........... 2.6 [eeeiiiiens 22.2 179.8
Major 2... 50.3 28.8 10.9 5.3 7.1 102.4
Major3....covuviniiniianinnninns 57.4 70.8 34.5 18.2 139.0 319.9
Total major..........coovuuvnnn. 262.7 ©99.6 48.0 23.5 168.3 602.1
37.0 35.4 99.0 33.6 193.4 398.4
22.5 8.0 20.9 14.0 131.2 196.6
59.5 43.4 119.9 47.6 324.6 595.0
. 14.3 13.6 39.5 19.6 41.5 128.5
Minor2......ooviiiiiiiniiiiiiaas 34.5 2.3 19.7 29.9 42.3 128.7
Total minor..................... . 48.8 15.9 59.2 49.5 83.8 257.2
Total trunk-line system.......... 371.0 158.9 227.1 120.6 576.7 1454.3

Per cent of mileage of section

Majorl......oooivnviiiiiiiiien, 4.8 | | % T PO 3.9 12.4
* Major 2... 13.5 18.1 4.8 4.4 1.2 7.0
Major 3....... 15.5 4.6 15.2 15.1 2.1 22.0
Total major | 70.8 62.7 21.1 19.5 29.2 41.4
Medium1............................ 10.0 22.3 43.6 27.9 33.5 27.4
Medium 2. ......... 6.0 5.0 9.2 11.6 22.8 13.5
Total medium. .. e 16.0 21.3 52.8 39.5 56.3 40.9
Minor1............ooiiiiiiL 3.9 8.6 17.4 16.2 7.2 " 8.8
Minor2........ooiiiiiiiiiiini 9.3 1.4 8.7 24.8 1.3 8.9
Total minor..................... 13.2 10.0 26.1 41.0 14.5 17.7
Total trunk-line system.......... 100.0 100.0 100.0 100.0 100.0 100.0

Per cent of total mileage in each class
Major l...ooiiiniiiiiiniiianna, 86.2 |........... 1.4 |........... 12.4 100.0
Major2. ...l 49.1 28.1 10.7 5.2 6.9 100.0
Major 3......... 17.9 22.1 10.8 5.7 43.5 100.0
Total major..................... 43.6 16.5 8.0 3.9 28.0 100.0
Medium 1.................onn..,, 9.3 8.9 24.9 8.4 48.5 100.0
Medium2............................ 11.5 4.1 10.6 7.1 66.7 100.0
10.0 7.3 20.1 8.0 54.6 100.0
1.1 10.6 30.7 15.3 323 100.0
26.8 1.8 15.3 23.2 32.9 100.0
19.0 6.2 23.0 19.2 32.6 100.0

Total trunk-line system. ....... S 25.5 10.9 15.6 8.3 39.7 100.0
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the greater density of traffic, or over 800 vehicles
-per day, should be given first consideration in the
improvement program. All routes carrying more
than 500 vehicles in 1926 will, however, carry

more than 800 vehicles by 1931, and all these
routes, approximately 1,000 miles, should, there-
fore, be improved with surfaces superior to
gravel, «
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THE PLAN OF HIGHWAY IMPROVEMENT

HE proposed plan of improvement for the

trunk-line highway system, based on the

mileage and condition of present improve-
ments and upon present and expected future
traffic, shows that 1,010.8 miles of new construc-
tion and reconstruction will be necessary to meet
traffic requirements during the ten-year period
from January 1, 1927, to December 31, 1936.2°

A classification of this mileage by classes of
improvement and urgency of need for improve-
ment is shown in Table 33.

The location of projects on the improvement
program, together with present improvements on
the trunk-line system, are shown in Figure 33.

The new construction program of 864.5 miles
includes 719.5 miles of surfaces superior to un-
treated gravel and 145.0 miles of gravel or similar

surfaces. Of the proposed new construction pro- *

gram of surfaces superior to gravel, 587.5 miles
are now-improved with gravel surfaces, but will
require improvement with superior types to ade-
quately serve present and expected traffic; 132.0
miles are at present unimproved, or sections on
which present improvements cannot be salvaged
and which require surfaces superior to gravel.
This latter group require complete new construc-
tion. In the former group present gravel sur-

* The proposed plan for construction of surfaces su-
perior to gravel does not include 1966 miles now carry-
ing less 500 vehicles which are expected to carry
over 500 vehicles by 1931, or 1285 miles now carrying
less than 500 vehicles which are expected to carry more
than 500 vehicles by 1936. These sections are at present
improved with gravel surfaces or are included in the
immediate gravel construction program. It is believed
that regular maintenance and surface treatment when
required will provide adequate service on these routes
until 1936.

faces will in many cases provide a satisfactory
base for higher-type surfaces.

The program of new construction of gravel or
similar surfaces includes unimproved gaps on the.
trunk-line system on routes carrying less than
500 vehicles per day. These gaps hamper the
free movement of traffic and decrease consider~
ably the highway service value of the improvedt
sections.

The reconstruction program includes sections.
now improved with concrete, modified asphalt or
macadam which require reconstruction withini
the period of the improvement program,

The ten-year program has been divided into.
two five-year programs on the basis of the ur-.
gency of the need for improvement. The pro--
gram for mew construction of surfaces superior-
to gravel and for reconstruction during the period;
1927 to 1931, inclusive, includes all routes requir--

Table 33.—Proposed ten-year program of new-
construction and reconstruction

1927 to | 1932 to | Total
Class of improvement 1931," | 1936, |improve-.

. |inclusive| inclusive] ment
Miles | Miles | Miles

New construction: .

Surfaces superior to un-

treated gravel......... 380.1 ] 339.4| 719.5
Gravel or similar surfaces. 76.2 68.8) 145.0
Total new construction...| 456.3 | 408.2 | 864.5
Reconstruction. ........... 122.2 4.1 146.3
Grand total.-............ 578.5 | 432.3 [1,010.8
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PROPOSED IMPROVEMENTS

New construction
sssaz

superior to gravel
« ==ax Reconstruction

mzzmn Gravel or similar conrtruction

PAVEMENT TYPES 1926
Concrete
Modified asphalt

Bituminous macadam and surface-
treated waterbound macadam

‘II|

Surface-treated gravel
mmmsmsae  Untreated gravel
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ing improvement which are tarrying more than
800 vehicles per day. The program for 1932 to
1936, inclusive, includes routes now carrying
between 500 and 800 vehicles per day.

The program for new construction of gravel or
similar surfaces during the period 1927 to 1931,
inclusive, includes unimproved sections on the
" trunk-line system carrying less than 500 vehicles
per day which are expected to carry more than
500 by 1936, and the program for the period

present and expected future traffic constitutes
the major and immediate highway problem of the
State. The mileage of proposed new construc-
tion and reconstruction in the five traffic sections
of the State is shown in Table 34.

The improvement plan is distributed through-
out the entire State, including from 62.8 per cent
of the trunk-line mileage in traffic section 5 to
80.2 per cent in traffic section 2.

The new construction program is relatwely

1932 to 1936, inclusive, includes those sections
expected to carry less than 500 vehicles per day
in 1936.

The new construction and reconstruction pro-
gram includes 69.5 per cent of the trunk-line
mileage, of which 59.4 per cent will be new con-
struction and 10.I per cent recomstruction. Of
the new construction, 193.6 miles are at present
unimproved.

Of the trunk-hne highways, 443.5 miles, or
30.5 per cent of the total, are at present improved
with surfaces adequate for present and expected
traffic during the ten-year pernod

The improvement plan has been limited to the
trunk-line highway system, since less than 6o
miles of other rural highways carry more than
500 vehicles per day.

The completion. of the improvement of the
trunk-line system with surfaces adequate for

Relocating a highway which is to be gravel surfaced, near Newburg 7

smallest in traffic section 1 and relatively greatest
in traffic section 4, reflecting the greater propor-
tion of unimproved sections in the latter area at
the present time.

Approximately two-thirds of the entire recon-
struction program is located in traffic section 1,
in which 26.5 per cent of the trunk-line mileage
must be reconstructed. This section also re-
quires the greatest amount of major-type im-
provements. Reconstruction and' new construc-
tion of surfaces superior to gravel in the remain-
ing sections will consist principally of medium-
type improvements.

The production of adequate structures on the
trunk-line. system is an essential part of the de-
velopment program. Figure 33 shows the loca-
tion of 56 bridges on the trunk-line system which
are approaching failure and of 97 other bridges
which are of less than 10-ton capacity and less
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than 18 feet in width. A balanced program of
highway development which will provide ade-
quate service to the traffic using the highways of
the State must include the replacement or recon-
struction of these bridges.

A third problem of highway development in-
volves the elimination of dangerous railroad
grade crossings. A considerable number of these
crossings can be eliminated by relocating short
sections of highway; others will require the sep-
aration of grades. Railroad grade crossings are
distinct traffic hazards and decrease the traffic
capacity of highways. The elimination of such
crossings must be coordinated with the develop-
ment of adequate highway surfaces and bridges.

The past development of the New Hampshire
trunk-line highway system during the period of
rapid expansion of the trunk-line mileage as
designated by the legislature, and the early period
of traffic growth, has been under the conservative
policy of “stage construction” as best suited to
provide highway surfaces adequate for the then
relatively small volume of traffic. The relatively
large mileage in the total plan of improvement
and the considerable mileage to be reconstructed
is the natural result’of the “stage construction”
method of development when insufficient revenue
is provided for its improvement.

New Hampshire has reached the period in its
highway development that requires a change from
the policy of gradual development of the entire
trunk-line system to one of improvement of the
principal traffic routes with surfaces superior to
gravel.

It is believed that the proposed plan of high-
way improvement will provide satisfactory serv-
ice for the increasing volume of traffic using New
Hampshire highways and is at the same time
commensurate with the dictates of financial econ-
omy which must always govern the expenditure
of public funds.

It is also believed that an improvement pro- '
gram more limited in scope than the plan sug-
gested will result in increased total highway ex-
penditures, due to higher maintenance costs re-
sulting from the postponement of permanent im-
provements, as well as inadequate highway serv-
ice and increased motor vehicle operating costs.

The execution of this plan will require high-
way expenditures considerably in excess of pres-
ent revenues available for improvement of the
trunk-line system, but will result in more advan-
tageous utilization of these funds by permitting
a larger proportion to be expended for permanent
improvements,

For the most economical accomplishment of
the proposed improvement plan, it is recom-
mended that no additional mileage be added to
the trunk-line system and that the present trunk-
line system be placed under the complete juris-
diction of the State highway department, all im-
provements to be constructed and maintained by
the department and financed with State and Fed-
eral funds. It is also recommended that the
secondary or connecting State-aid roads be estab-
lished by the legislature and that the construc-
tion and maintenance of this secondary system be
financed jointly by the State and towns. ‘

Table 34.—Proposed new construction and reconstruction program in the five traffic sections

. Proposed improvement New construction Reconstruction program
Mileage of program program
Section trunk-line
highways
Miles Per cent Miles Per cent Miles Per cent
371.0 273.0 73.6 174.8 471 98.2 26.5
158.9 127.5 80.2 112.5 70.8 15.0 9.4
2271 155.8 68.6 147.7 65.0 8.1 3.6
120.6 92.2 76.4 92.2 R R
576.7 362.3 62.8 337.3 58.5 25.0 4.3
Total..... 1,454.3 1,010.8 69.5 864.5 59.4 146.3 10.1




APPENDIX I

MOTOR TRUCK TRANSPORTATION OF COMMODITIES

the principal class of commodities
hauled by motor trucks on the main
trucking routes of the State. Of the loaded
trucks recorded, 58.6 per cent were engaged in
the transportation of manufactured products and
these trucks hauled 52.1 per cent of the total net
tonnage transported, with an average length of
haul of 35 miles,

A comparison of the several classes of com-
modities with respect to the number of trucks in-
volved, tonnage of commodities transported and
average length of haul is shown in Table 1.

l-‘ {I ANUFACTURED products constitute

Table 1.—Classes of commodities transported
over the principal highways of the State'

Average
Commaodity class Loaded jCommodity | “o;o0p
) trucks tonnage of haul
Per cent Miles
52.1 35
15.4 18
9.0 38
5.6 34
11.6 10
6.3 40
100.0 32

1 Based upon 3,906 commodity loads,

Products of manufactures, the most important
class,. includes a great number of different com-
modities. Among the most important are bread
and bakery goods, gasoline, mixed groceries, and
used household goods. These four items consti-
tuted the cargo on 38 per cent of the trucks haul-
ing products of manufactures.

Products of forests are ghe second most im-
portant class. T'welve and seven-tenths per cent
of the loaded trucks observed were engaged in
the movement of this class of commodities, Cord

. and kindling wood, rough lumbeY, and dressed
lumber were the principal commodities in this
class and accounted for 94 per cent of the trucks
transporting products of forests. The average
length of haul for this class of commodities was
18 miles. ’ ‘

Products of agriculture make up 9.0 per cent

of the total tonnage transported by motor trucks,
with fresh fruits and vegetables as the principal
commodities.

Products of animals were hauled by 7.6 per

‘cent of the loaded trucks. Milk, meat and pack-

ing house products were the principal loads re-
corded in this class, amounting to 5I per cent of
the number of trucks observed.

Products ‘'of mines, although hauled by only
4.6 per cent of the loaded trucks, constitute 11.6
per cent of the total commodity tonnage. Tricks
engaged in this movement are, for the most part,
large-capacity trucks hauling heavy loads. They
are engaged principally in the movement of gravel,
sand and stone to construction jobs, with an aver-
age haul of 10 miles. On any particular route the
movement varies with fluctuations in the con-
struction industry such as the construction of
buildings, roads and bridges. A reduction in the
capacity of trucks hauling materials to construc-
tion jobs would, except on a small mileage of
heavy-traffic routes, largely eliminate the large-
capacity and heavy gross loads from the high-
ways. } : .

The miscellaneous class of commodities shown
in Table 1 and comprising 7.2 per cent of the
loaded trucks consists mainly of general freight

' Table 2.~Principal commodities transported

65

. by motor truck over New Hampshire high-
ways?

n Avera
Loaded [Commodity
Commodit; leny
o trucks tonnage of ol
Bread and bakery good Prggt | Poogt | M
read an . . :
Gasoline. . . . gg ;g gg
Fresty fruita. 50 6.4 50
ber, rough. 5.0 7.0 18
Furniture {used) 4.3 3.2 34
, cord, 4.1 4.3 14
Gravel, sand, and 3.6 9.9 9
G freight 3.5 4.7 40
Lumber, finish: 2.8 3.2 22
Bottles...... 2.8 1.7 19
Fresh vegetabl 2.2 1.5 27
M| ua, 48.6 38.2 33
Total. .cvuininennen 100.0 1000 | 32
ch

_.1 Based upon 3,906 commodity loads,
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and laundry. These two items are hauled by 66
per cent of the loaded trucks in this class.

A summary of the principal individual com-
modities transported by motor truck is shown in
Table 2.

Considering the number of loaded trucks and

the tonnage of each commodity, groceries, gaso-
line, gravel, sand and stone, lumber, and fresh
fruits are the most important commodities trans-
ported on New Hampshire highways.

Wholesale establishments and manufacturing
companies are the principal types of origin and
retail establishments the principal types of des-
tination of loaded trucks using the rural high-
ways. As shown in Table 3, 55.8 per cent of
the loaded trucks originate at manufacturing
companies and wholesale and retail establishments
while 53.3 per cent are destined to them.

Consumers, including residences, institutions,
hotels and restaurants, are the origin of 8.3 per
cent of the loads and the destination of 18.3 per
cent. Approximately one-half of the loads origi-
nating with consumers are loads of used furni-
ture and household goods being moved from one
place of residence to another.

H7€90

Table 3.—Type of origin and destination of
loaded trucks?

Loaded trucks | Loaded trucks
Type of origin or destination from ¢ to types of
of origin destination
Per cent Per cent

Wholesale establishments, 20.9 6.5
Manufacturing companies. 20.8 12,6
Retail establishments. . 14.1 34.2
Consumers........... 8.3 18.3
Original sources of sup; 7.5 0.1
. 5.5 5.4
4.5 2.3
3.8 2.2
1.7 1.9
12,9 6.5
...................... 100.0 100.0

1 Based upon 3,906 loaded trucks.

Original sources of supply, which include
mines, quarries, pits and forests, are the origin
of 7.5 per cent and the destination of 0.1 per cent
of the loaded trucks.

Miscellaneous types account for the origin of
12.9 per cent of the trucks and the destination
of 6.5 per cent as shown in Table 3. These in-
clude such items as garages, dumps, supply yards
and the movement of trucks picking up and de-
livering freight at a series of two or more types
of origin and destination.



APPENDIX II

Motor’Vehicle Traffic at New Hampshire Traffic Survey Stations
(Average Daily;* 1926, Normal Maximum, 1926, and Average Daily, 1931)

Average dally traffic in 1926 M;axalixrum Ax:’flnxe Average dally traffic in 1926 Mn:‘x‘:“n;um A,‘,’:ﬁ““
Ronte 4 traffic Route trafiic
Statlon*| D numberé ot Hotar | 18,1931, Station® | Direction® | yymbert o e, | o 1931,
Passen ‘otal tol Passenger o
Trucks el vebiclea | Vebicles | yehicles . Trucks cars vehiclea | VebIdeR | yopicies
1 N U.s1 208 5,792 6,000 10, 46¢ 92,370 19,... 8. A, 1. 132 147 240 220
U.§ 1 18: 5,067 5,249 9,18 8,190 20.... N 108 1 462 | 472 830 700 w
v Mase, 110 2 788 15 1,4 1,270 . U.s.3 1,079 1,088 1,940 1,620 P
2., N u.s.1 13 5,856 5,694 10, 02¢ 8,890 U.S. § 68 693 1,240 1,030 FS
U.s. 1 13 5,583 5,691 10,01 8,880 21.... S, A. 1 31 330 570 90 <1
T.R. 51 54 9 80 U.8. 3 2 75! 72 1,360 1,150 =]
ol T.R. 51 54 9 80 N U.S 3 1 52. $39 940
3.... N 1A 9 2,89: 2,989 5,23 4,670 22.... N U.8. 3 2 829 1,460 1,230 o]
T.R. 86 1,194 1,280 2,17 1,910 U.S8. 3 1 80 821 1,450 1,220 =
1A 2 1,801 1,829 3,25 2, W T. R, 20 0 (2}
T. R. i 48 59 9 23.... N U.ss 3 83 870 1,510 1,300
U.8.2 2 466 92 84 30 . 8. 4 83 871 1,500 1,300 E
v U.S.2 1 45. 71 824 00 . E T, R. 1 15 20
5., 16 9 1,33 438 2,44 2,240 M.... N U.S. 8 - 8 1,550 1,350 »
U.S.2 10 1,508 1,609 2,7 2,510 S A. 53 80 8 %]
v U.S. 2 4 6 56 1,12 80 E S.A. 1 141 183 60 3
6... S.A. 76 13 10 W . U.8 3 43 758 801 1,370 1,19 w0
- u.s.2 25 4¢ 509 88 60 28.... N U.ss 38 78 0 66( -
v U.8.2 29 §. 557 9D6( 0 U.S.3 34 23 90 3 w
Toous U.8. 3 7 3.8 4,188 7,050 6,540 | v T.R. 23 b 10 10 =3
U.8.3 317 3,8 4,188 7,080 6,540 2.... N 3A 11 1,37 1,491 2,510 2,220 ool
W. T. R, . * T bemesiavofireciziss A 115, 148! 1,598 2,700 2,38 -4
8.. N U.s. 3 21 3.17 3,393 §,770 5,300 N 4B 18 30 28 60 48
U.83 21 3.1 3,303 5,170 §.,300 ar.. 3 ' 681 9 1,220 03 Qo
9. N u.s.3 31 3,8 3,846, 6,450 6,000 2. 1 900 18 1,620 1,37 ]
U.S.3 304 3,48 3,787 6,350 5,910 N 23 1 55 67 990 L
4 T. R. 100 108 80 160 8.... T. R. 1 20! 15 70 4 -4
N U.8.3 21, 3,3 3.578 6,100 8,580 U.S. 4 7! 1,38 1,459 2,510 2,28 )|
U.8. 3 22 3,4 3,642, 6,200 8,690 N U.S. 4 9! 1,51 1,609 32,7150 2,51 i
. 101 B 1 77 10 10 29... 10 21 52 45 50 1
N U.8.3 244 4,1 4,360 470 . 810. U.S. 4 8 87 48 1,590 1.41 f:+d
U.8.3 244 4.1 4,360 470 ,810 N U.S. 4 94 1,260 1,354 2,290 2,11
N U.8.3 21, 3,91 4,204 2220 + 560 30.... N U.S. ¢ 7 3 358 10 33 >
S U.8.3 21 3,91 4,204 1220 +S60 U.S. 4 17 3 358 0 83 B
N U.8.3 12 2,348 2,47 250 1860 3t.... U.S. 4 16 4 26§ 150 3N -]
U.s. 3 14( 2,5 2,67 1600 180 U.S. ¢ 33 9. 725 1,250 1,08 wn
S. A, 2 2 3 90 50 1 29 26 58 | 50 B3 =]
14,... T. R. 15 1, 80 180 31.... U.S. 4 106 1,158 1,264 2,110 1.971 —
U.8. 3 136 2,204 2,340 4,000 3,650 U.S. 4 106 1,158 1,264 2,110 5,97
.83 143 2,25, 2,39 4,000 3,740 33.... 106 51 92 43 40 480
15.... U.8.3 109 1,89 2,000 3,430 3,120 U.S 4 59 149 1,008 1,720 1,570
. U.8.3 118 1,98 © 2,09 3,590 3.270 U. S & 109 1,234 1. 2,250 2,100
W S. A. 18 © 128 44 40 30 | 34.... . 4A 24 178 03 330 300
16.,.. N U.5.3 84 2,178 2,28 »930 +530 U.S. 4 33 436 71 790 700
U.8.3 108 467 2,57. +460 1020 d U.S. 4 36 582 18 1,060 920
11 27 71 4 +290 +100 35.... T. R, 29 207 36 B0 70
17.... N U.S8.3 38 96. 1,00C 1740 560 U.8. 4 957 1,040 1.740 1,620
U.S. 3 39 948 8 »710 - 1,540 N U.S. 4 56 18 74 1,490 1,360
S. A. 12 191 1 60 310 36.... N U.8. 4 118 1,610 1,728 2,930 2,690
18.... N U.8 3 52 1,08 * 1,13, 1,960 1,770 U.S. 4 113 1,454 1,567 2,650 2,450
U.8.3 o 51 1,04 1,100 1,900 1,720 ol S, A, 84 88 30 2
W T. R. * 1 48 4¢ 80 70 37.... [ 28 40 80 850
... N uU.83 22 1,41 1,43 2,550 2,140 T.R. bd 7 7 10 10
U.8.3 26 1,42 1,45 2,870 2,160 T.R. 5 17 22 30 30
1 The average dally traffic reported is the a for the period July 16 to Oct. 15. # For location of stations see Figure 8. 3 Direction of route from station.
4 All numbered routes are trunk-line highways, Elqhe United States routes are designated by the initials U, S., State-aid routes by S. A., and town roads by T. R. g\

* Lees than ong vehicle per day.



Motor Vehicle Traffic at New Hampshire Traffic Survey Stations—Continued

Average daily traffic in 1926 M:;xirlnum A&’;"“" R Average daily traffic in 1926 Ma:ixix;mm AX:;T“
aily N olite aily
Station? Route trafe, | A2ffi | suapiont | Direction® | numbers - traffic, | traffic
numbert P Total total int;r:ll' Pa Total total in l&:ll,
'‘assenger o by ssenger o : L8
Trucks cars vehicles | vehicles | (ehicies Trucks cars vehicles | Vehicles | o pies
7. w 9 s 609 645 1,100 960 | ¢o0.. N 11 113 1,256 1,369 2,290 1,900
38000 N 12 66 819 85 1,490 1,380 S T. R. 26 66 292 190 460
E 9& 12 13 1,379 1,517 2,520 2,370 3 11 & 104 175 1,723 | 1,808 3,150 2,830
. w 9 7 574 46 1,050 W 104 52 26 37 600 530
39.... N 10 8 ] 29 1,360 1,230 | 61.... N 12 36 62 79 1,380 1,190
s 9& 10 12 1,13 1,26 2,070 1,880 12 37 66 803 1,390 1,200
E 9 i 42 46 770 690 E T.R. 2 4 10 1
‘w0.... N S.A. - 35 B 650 570 § 62.... N 12 12 1,306
S T, R. 9 g 170 150 12 61 925
E 9 67 t 1,220 1,060 W T.R. 58 488
w 9 31 3 §70 490 63.. N 12 & 101 122 1,627
... N 9 & 32 53 7 970 850 12 72 1,280
s 9 & 32 7. 2 1,040 920 E 101 56 57
w T. R. S 66 100 100 | 64.... N T.R. 19 84
4. E 9 & 103 21 2,208 2,42 4.030 3,790 12 52 1,107
w 9&103 2 2,208 2,42 4,030 3,790 W 12 35 60
.. N 1 91 95 1,660 1,420 | es.... N 16 122 1,948
s 1 91 54 1,660 1,420 16 A 20 08
“".. E 1 77 28 1,410 1,230 16 103 1,857
w 1 77 28 1,410 1,230 v T. R. 1 11
4., N 1 1,34 1.42¢ 2,440 2,120 | 66.. 16 46 74
s 1 1,38 1,426 2,450 2,120 16 48 57
w T.R. 2 3 50 50 S.A. 2¢ 18
46. . N 1 1 54 5! 180 830 67.... 16 15 507
S 10 & 101 2 39 1 1,070 920 16 16 504
. w 101 12 3 30 190 T.R. 2 18
. N 1 639 7 1,160 1,010 NV T.R. * 1
s 1 18 08 1,380 ,200 | 6s.. 16 & 28 4“4 36
w T. R 121 43 30 210 16 & 28 39 80 1,410 1,220
48.... N 1 1,04 1.11 1,850 1,650 E S A, 3 16 352 580 520
s 1 1,04 111 1,890 1,650 | 69.. N . | 16&28 1 881 900 1,590 1,340
o.... N 1 646 683 1,170 1.020 S 16 & 28 1 14 820 1,470 1,230
S 1 ] 67! 1 1,220 1,060 T.R 01 104 180 150
E 1 3 4! 60 60 70.... 1 2! 70 895 1,570 1,330
so.... N 7 62 65 1.130 970 . ¥ 3 1,347 1,388 .430 060
s 1 $6: 583 1,020 70 1 33 34 967 1690 1,440
E 111 12 i3 30 90 | 71.... 16 2, 08 528 910 730
st N 108125 83 86 1,510 1.290 1 2 482 508 870 700
) 10 56 59! 1,020 880 W T.R. 67 68 120 90
E 2§ 401 41 30 80 | 72.... N 1 4 614 656 1,120 910
s2.... N 10 704 72 1,270 1,000 1 4 690 739 1,250 1,030
s S.A. 109 12 00 80 & T.R. 4 103 107 190 150
w 10 2 71 748 1,290 1.110 W T.R. 1 97 109 180 150
53.... N 10 t4 609 6s. 1.110 70 | 73.. 1 1 362 3719 660 530
s 10 & 86 93¢ 1,570 1,380 S. A, 2 298 as 540 110
E S A. 2 32 34 80 10 v 26 1 430 “3 780 620
s4.... s 108 1 45! 7 830 10| 1., T. R. 8 10 10 10
_E 10418 4 96 1 1,740 1,500 1 3 646 1.170 1,010
w 1018 63 1,29 1,354 2,3¢0 2.020 v 1 3 651 1,180 1.020
ss.... N H&l2 13 1,83 1,669 2,790 2,490 : 1 2 1,202 1,222 2,160 1,820
s 11 & 12 s! 804 86 1,460 1,250 N 1 2 1,202 1,222 2,160 1.820
w T.R. 1 726 4. 1,340 1,310 N 2 2 495 516 900 720
8. ... s S. A 1 195 1 60 20 2 2 549 s712 990 800
E 1 76 1,314 1,39 2,380 2,070 v 11 1 85 96 160 130
w 11 [ 1.129 1,18 2,050 1,770 | 77, N T.R. 23 25 40 10
sT.... N 11 T 1,217 1,294 2,210 1.930 2 93 938 1,036 1.710 1,620
s 32 & 103 S, 614 567 1,120 900 E 2 10 918 1,020 680 1.5%
w 1ng N s 1.316 1.369 2,350 2,040 | 78.. N 2 1 500 510 900 710
ss.. s 103 A 1 108 23 200 180 S 2 1 331 548 960 760
E 1 2 583 508 1,050 910 E 107 11 234 248 420 310
w 1 3 690 29 1,250 100 | 79.. E 26 66 574 640 1.050 950
... N 1ny28 32 20t 833 1,430 1,160 v 26 66 574 640 1.050 950
s 28 8 23) 38 420 330 | so.. N 28 142 2,161 2,303 3,920 3.5%0
E 1 2 109 37 1.280 1,030 S 28 141 2,166 2,307 K 3,600

89
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Average daily traffic in 1926 Mﬁf“m Ax;i']‘“ Average dally traffic In 1926 | Maximum AX:E"’
. Route trafhe, ¢ | stattont | Directions | _Route Selly traffic
Station*{ Direction? | nyphers . T total” | in 1931, o numbert o ot T | m 1931,
ssenger o vehicles |  to assenger o o
Trucks ara | vehicies . vehicles Trucke cars vehicles | Vehicles | yenicies
80.. E T.R. 51 5 20 90 | 100.... v 33 282 315 . 820 7
W T.R. 1 54 66 100 100 101..,. 32 398 427 720 94
8l.... N 28 7. 1,897 1,968 3,430 3,070 2 326 3, 90 9¢
T.R. 54 100 76 40 24
E 28 7 1,862 1,93 3,370 3,020 f102.... 17 8 1,490 1,31
W T.R. 47 5. 20 80 17 8 1,490 1,3t
82.... N 28 134 1,75 1,88 3,190 2,950 | 108.... N 19 467 L3 850 2
S. A. 1 185 2 340 300 00 3 40
E - 28 109 1,60 1,71 2,920 2,680 18 28 00 7t
83... N 28 4 518 56( 840 104, N 34 1,160 1,244 2,110 1,85
28 « 51 S5 940 830 1,160 1,244 2,110 1,85
W T.R. 2! 3 50 40 105 N N 54 14 678 1,120 1,01
84.... N 28 ° M 21 25 400 60 H 49 830 4(
28 44 24 28! 400 360 23 64 18 0 8
8s.. N 28 3 323 560 $80 | 106 N 95 1,675 1,771 3,04( 2,764
S T. R. 68 7 120 10 1,628 1,7 2,95 2,680
W 28 1 2. 26 450 39 7 70
86.... N 28 1 444 46( 800 580 33 6( S
28 2 (31 63 1,100 50 107 , 48 4 54 60C
E S. A. 1 36 371 650 48 4 & 600
W T.R. 1 1 30 108 1A 2,263 2,32 4,081 3,63
87.... N 32 2 39! 41, 720 620 1A 2,207 2,27 3. 3,58
32 2 39 41, 710 610 W S. A, 192 31 31 181
T. R. L4 10 10 N 3A 5 1,049 1,106 1,900 1,65
88.... 32 19 26 8: 280 390 3A o 1,04 1,109 1,900 1,65
32 35 47 11 870 710 T. R. 7 B 1,4% 1,26(
T.R. 17 | 24 264 450 T 390 18 & 28 B0 1,0 1,77 1,51
89.... N 32 24 265 89 480 400 v 28 7 40¢ 00 0
| 32 49 49 4 900 50 11, 54 1 0€ 4
N 8. A, 29 23 60 420 90 4 2 Si 9
90 32 22 31 3! 580 00 N . ) i3 8 - 6
103 28 574 91 1,030 90 112.... N 5. 2 151 1 28 24
32 & 103 50 88! 3 1,600 1,390 . A, 2 151 1 28( 24(
o1.... 8. A, 25 27, 91 500 440 113....} N - R. 1 1 1 17 14
101 -5 76 1 1,390 1,220 1 131 11
101 75 99! 1,07 1,810 1,590 40 44 7 [
92.... T.R. . S, 5 300 80 v [ 7 120 10(
T.R. 1 103 1 N 190 70 NwW 44 4 80
101 3 640 76 1,160 1,010 114.... 3( 214 244 3% 34(
v 101 46 71 57 1,290 1,130 . 2 100 1 19¢ 17
93.... 10t 9 1,2 1,334 2,260 1,990 9 2 214 23 39 33
N 101 9 1,243 1,334 2,260 1,990 1s.... - R, 55 10 8
94.... 1ot 7 72: 99 1,320 1,190 S. A. b 127 b 231 19(
101 84 75 B3! »380 1,250 v . R. 'S 140 11
;. R. 1 64 80 120 20 116.... . R. 3 2 A
95.... . R. 1 30 » R. 8 3 3
. S. A, 3 39 43 720 640 . 8 4 7 [
101 14 1,23 1,38 2,270 2,160 V . A. 9 42 7 6(
108 168 1,87, 1,74 2,880 2,720 17.... . A, 1; 114 1 21 1i
9. . . R, 10 10 - 14 82 D 15 13
101 5! 994 1,04 1,800 1,630 50 54 o 8
vV 101 5 8 1,04 1,790 1,630 118.... 28 5 S
97.... 108 4 56! 61 1,040 920 | . 1 41 8¢ 8
101 & 108 72 99! 1,06 1,810 1,590 1 20 L) 40
101 st 69¢ 74 1,270 1,110 v 5, . 5 1 1
98.... N T. R, 1 46 4 80 70 1H9.... N 3. 1 81 9; 15 14(
T.R. L4 10 10 . 1 81 o 15 144
101 A - 13 1,45 1,58 2,640 2,470 g 4 1 1
N N 101 A . . 1,42 1,55t 2,600 2,430 120.... N . Al 379 3 68( 58(
iy 9.... S, A, 2 27 29’ 500 460 . 161 1 2% 28/
101 C 7. 1,10 1,17 2,000 1,840 N T.R. 253 25 46( 3B(
ol 101 C 8 1,369 . 2,490 2,270 t21.... N . R. 1 13¢ 3 25 21
100. . T.R. 2 10 10 g 2 276 2 S0 41
E 102 34 284 31 520 470 E . 172 1 3u 25
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Motor Vehicle Traffic at New Hampshire Traffic Survey Stations—Continued

Average dally traffic {n 1926 | Maximum | AJcrase : Average daily traffic In 1926 | Maximum | Ajerase
Station 1| Di Route daily traffic | geaviont | Directions| ROUte Jl:‘ig: e
nurabert Yotal o | In 1931, on? | Direction } pympers Pa Total total ln‘;&‘ll.
of total ssenger o
Trucks vehicles | Vehicles. ] ycpjcieq Trucks cars vehicles | Vehicles | yehicies
122....] N . R. s 9 .80 | 135, w S. A s 27 32 500
S, A 7 8! 14 120 | 136. N ' 2 346 3 63 5
\R. 4 1 60 s . A 2 28, 3 52 490
123.... "R, . 1 10 E R 8 9 16
"R, 7 3 100 |wr...| 8 . [ S48 608 1,000
T.R. o 2 90 E . A 86 69 77 1,27 1,210
126, "Rl 2 153 |° 24 230 w R. 57 34 404 64€
LAl 7 1,03 1,18 1,540 | 138 N . A 3 29. 33 540 490
W 5. AL 9 1,13 1,8% 1,690 s A 3 29 33 St 4%
125....] N "R, i 00 160 w R 5
. s 64 1 139.. N Al 3 21 24 40¢ 370
E S, AL 113 12 1 B AL 3 21 24 400 3
W S A 71 83 4 140.. N . A 1 26 28 49
126....| N "R 2 3 5 s . A [ 226 23 4 35!
! 2 2 5 E - R. 5 %«
E LR, . e w "R 1 1 2 2
12r....] N . Al 2 2 4 ... N . Al 2 1 14 22 21
33 1 7 8 40 S . Al 2 11 14( 22 21
S. Al 7 7 3 2., N . A, 1 13 148 240 21
128.... 3. AL 1 2 4 7 s . A 9 10¢ 18¢ 1s
v . 3 2 43 7 w TR 3 46 7 60
..., "R, 1 7 8: 2 143 N . 8 8 960 1,600 1,500
Al 68 68 s, 1,200 E . Al 13 1,57 1,708 2,87 2,67
v 7 8 85 1,42 w S. A 5 79 1,340 1,23
130.... N 3 3 o 1 144, N \R. 7 71 78 1,31 1,23
3 1 4 7 s R 48 i 7
N 3 3 o E 8L A 1 13 18 25 23
.. N 38 3 7 w . A 3 2 32 53 st
40 4 7 sw . A 4 57 62 1,05 9
. R. . 1 s....| N "R 12 13 22 20
132.... N "R 7 7 3 s . 12 13 23 200
VR 1 3 5 5 E TR 1 148 168 27 25
B . A 7 2 BO; 1,33 w 1 . 1 12 145 240 22
W . 6 2 68 1,13 us....| N . 26 3t 33 57 53¢
133....| N . A 1 1 2 00 s . 26 3 3¢ 580
L A i 1 2 00 E M 1 10 2
134, R 1 66 7 300 w .. [ TRV
1 53 6 60 ur....l N 4 s 60 100 &
9 03 8 s 1 1 1 20 20
. 18 91 33 E 1 10 K 8 120 110
TR u 3¢ 220
155....| E s 37 31 $0C 48

NOILVIFOdSNVIL 40 AFAANS



APPENDIX III

Foreign Motor Vehicle Traffic at New Hampshire Traffic Survey Stations®

Average Daily Passenger Cars and Trucks, July 16 to October 15, 1926

Passenger cars Motor trucks
Station? A 4A A . A
verage verage verage
Totals | foily New | daily kv Totals | feily New | daily ki
e | e | e =l 3
1. 5,824 1,532 4,292 73. 208 162 46 22,
2 5,606 1,166 4,440 79. 141 11 3 21.
3 2,948 1,253 . 1,695 57.. 101 97 3
4 484 12 172 3s. 28 27 .
5 1,730 1, 25. 121 110 1 .
6 41 40 55. 30 24 21.
7 3.871 1, 2,628 67. 317 242 7 23.
8 3,177 1,439 v 54. 216 178 3 17,
9. 3,560 1,876 1,68¢ 47, 310 2 42 13.
0. 3,420 1,830 1,5%0 _ 46 228 201 27 1.
1 4,116 1,976 2,140 82, 244 216 2¢ 1.
2 3,986 2,304 1,682 2. 218 210 .
3 - 2,550 1,204 1,346 52. 142 131 1 N
4. 2,278 1,360 18 40.. 147 .
S 2,000 1, B66 43. 122 117 .
6. 2,678 1,596 1,082 40. 110 N
7 1,054 199 55 52, 44 .
8. 1,088 1 76 52. s2 49 .
9 1,486 46! 1,021 68, 32 30 .
0. 1,114 4! 69 78. 12 . 12 T TPETY PR .
1 94 25 44 68, 26 25 .
22 10 1 00 61, 21 19 10.
23 338 446 9. 46.. 40 37 N
4. 98 7 2 3s5. 60 58 .
S 60 7! 288 50. 46 4 1.
6. 1,584 B5! 7 46. 123 118 .
7 1,066 8] 485 45 21 8 12.
8, 1,550 2. 2! 92 n 2 22,
9. 1,327 8 48 96 1 14
30. 38 1 2 17 16 N
1 34 31 2. 39 35 .
2 1,153 706 44 106 103 .
3. 1,238 97. 68 110 105 X
34 598 405 9 48 46 N
S, 91 16 7! 84 82 .
36. 1,624 767 BS! 116 102 1 12.
7 586 2 34 34 2: 1 36.
38 1,386 815 7 138 126 1 N
9. 1,148 673 7! 128 123 E 3
40 722 t3 04 43 43 .. .
4 580 {01 7 48 7 .
42 2,208 1, 218 211 .
43 918 35 583 36 4 2 62,
44, 776 7, 60. 52 38 1 27.
45 1,362 74 42 80 1 13..
46, 631 253 71 9. 24 8 24..
47 762 382 80 - 9. 52 8 .
48 1,04 83 6. 70 54 1 23.
49. 67. 91 8; 6. 46 42 N
651 13 443 7. 29 25 15..
90C S6. 144 9., s as B
763 348 1! 4. 37 35
894 a1 2 6. 4 60
54 1,35 (38 368 54. 4 50
1,53 1,014 :) K 156 147
1,31 860 3¢.. 78 1
1,57 301 7. . 92 36
90 40 458t 65, 40 7 - .
74 44 326 37. 34 33 S
1,786 1,229 587 31. 183 174 B
6 166 08 6! 73. as 7 . 2 56,
> 1,360 18 4 32, 116 112 B
1,63 93 1,13 69, 125 101 24 19.
64 1,07 53 2. 48 53 0 1 23.
68 1,96 D67 99! 50. 123 112 1 .
o 7 92 8; 59, 59 5 12,
3 18 189 2 9. 16 14 12.
68 16 289 2 68, 53 1.
69, 98 212 586 76. 18 16 11..
70, 1,676 S80 1,096 5. 48 .
7 527 214 1 59. 24 22
7 752 558 94 28. 54 51
7. 282 6 48 25 23
7 552 15§ 9, 76. 34 30 1
7 1,202 218 34 81. 20 19
7 64 283 81 49. 28 27
7 40 449 491 52, 101 98 3 ~ .
7 ot o632 324 308 48 - 19 [ RO X

1 Foreigu traffic includes traffic of all motor vehicles not registered in New Hampehire.
:53{.,‘“"‘“““‘ stations see Figure 8.

average daily passenger cars and average daily motor trucks passing station on all routes.
n
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SURVEY OF TRANSPORTATION

Foreign Motor Vehicle Traffic at New Hampshire Traffic Survey Stations'—Continued

Passenger cars Motor trucks
Station * A A A A
verage V!.ralﬁ Per cent verage verage Peor cent
daily New daily ) daily New daily
Total * Hampghire forelgn f:yng Total? Hampshire |  foreign ‘&':' n
trafiic tr: traffic tra

79. 7 334 240 41.8 66 6 .
80. 2,21 1,761 79.8 150 90 60 40.
81 1,93. 825 1,101 57.3 76 5 2 27.
82 1,77 856 9. 51.7 1. 1" 1 12.
83 3! 425 11 20.6 41 .
84 1 160 25.% 4 4 3 B
85 1 18 124 40, 16§, ii0nn .
86 1 42 28 40. 2 .
87 0 300 75. 1 58.
88 49. 35 134 27. 3 10.
89. 49 32 172 34. 46 .
90. 8: 545 339 38. 4 .
9. 1,01 654 354 3s. 7 3
9: 5 40 34 46. 4¢ .
93 1,243 7! 561 45. 8 .
9 7 4 22, 28, B 8. .
9! 1,61 1,27 34 21. 1 17 .
o 9. 9, 39 40. .
9 1,13 4! 58 51. .
9i 1,464 4 72 49. 1 1 .
% 1.37 44 42i 31. .
100 8¢ 1 6 24. .
101 91 23 16 40. 1.
0 1 45 35 44. .
03 9. 448 44 90 | St 0 S ...l .
04 1,160 280 880 78. B4 33 39,
0! 1 8 332 53.9 54 [] 10.
06 1,68 1,24 4“6 26.4 9 4 .
10 48 3. 15 -4 -} -
108 2,38, 1 2,064 86. 7 a1,
09 1,04¢ 81 461 43, [ -
1 1,09 4 756 68. 3. .
1 00 60 49 20. 1 .
1 S 3 13 . 2 .
1 56 3 22 . 1 .
14 6 1 248 . 3 g
15 2 8 43 . 1 .
16 5 3 18 . 4 4 .
17 12 7 46 - 16 14 .
1; 4 43 4 . 16 16 -
83 64 19 22. 14 1 .
39 208 188 47, 10 1 .
29! 148 143 49.. 23 2] B
84 70 14 . 7 .
7. 50 23 1. 0.
1,06 337 728 58 9 5 46,
180 118 62 4. 1 1 12.
3 b23 [ 0. 3.
84 45 39 46. 1 1 .
2 421 130 298 59. 1 1 .,
2! 82. 566 256 1. 7i 7: .
33 279 60 7. 3 3 8
40 28 12 9. . 8
778 170 1. 76 .7 3 .
110, 9. 19 7. 18 1 1 .
359 214 145 40. 22 2 2 10.
S 27, 199 72 . S0 46 4 g
35 260 99 7. 30 2 3 10.
1 79 430 362 45, 102 9 7 -
1 306 71 23§ 76. 38 3 ] 21.
1 21 65 151 70. 3. 1 14 45.
40 27 254 24 8. 1 1 . 5
4 11 97 22 18, 2 2 .
4 134 114 20 14. 1 1 .
43 1,594 598 62. 13 104 23.
44 879 458 421 47. 88 7 10.
4 263 99 24, 26 25 B

46 320 267 53 16. 26 2

147.. 128 94 26.4 13 1
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APFPENDIX 1V

The United States routes are designated by the initials U. S., State-aid routes by S. A., and town roads by T. R.

Motor Truck Traffic at New Hampshire Traffic Survey Stations
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Average daily motor trucks Average dally motor trucks
Sta- | Direc-| Route Loaded trucks Sta- | Direc-| Route Loaded trucks
tiont | ton' |number® Total | E tlont | tion® jnumber® Total | Empt
'otal mpty ol mpty
~136 | 2-24 34 5-7% -t 2-24 34 5-73
Totat %wnl tons tons tons . Tatal tons tons tons tons
E 25 102 L 5 . R. * cesansfarasivenfenn rearzaen
N 28 10 E’ 101-A 132 68 1 3
S 25 17 1 101-A 132 68 58 b 3
E 107 1 S A, 24 13 10 1
79.. EW 2 6¢ 2 3 101-C 77 3t 28 2
80.... 2 14 65 17 N 101-C 87 7 32 3
2 14 64 7 . R, 2 . T e
T.R. 3 02 34 1 1 1
N T.R. 1 1 02 33 1 1 .
81.... N 2 7. 2 4! 09 . 32 b1 1 ,e
T.R. B 09 28 1 1 e
2 7 2! Lx 02 .
v T.R. -N-S 03 3. 2 1
82.... N 2! L 13 L} B( 06 2 1 [
S. A, 1 06 1 erasan
2i 109 44 68 B T. R, 1 1 4
as.... N 2 4 2 1 N-S 08 44 3 3
2i 4« 2 1 08 54 2 2 2
W T.R. 08 1 1, 2
84....| NS 2 44 1 2 . A, x .
85.... 2 1 N 08 44 3
T.R. 08 & 2
v 2 1 T.R.
86.. N 2 J{ A T.R. [P A
2 2 1 1 4 EW 10 Bt 4 > 18
S. A, 14 4 N ‘1-A 65 3 2| 19
N T.R. Nereres S 1-A 3 3. 23
87.. N 3 2 ii W L1 7
3 2 11 N-S 2 3 21
T.R. L werse e N '
88.... N 3 1 1 E 1 17 4 1
3 3 1 1 w 1
T.R, 1 N
89 N 3. 2 1 1 S
3 4 2 2 w
N S A, 29 1 1 N-S 2 1
L] 32 22 1 N 1
103 28 1 1 S
¥ |32& 103t SO 1 3 B
... S A, 25 1 1 W
101 54 1 3 NwW
N 101 75 2 46 N K 2 1
922.,.. N T.R. 4 s 2 1 i
T.R. 13 E 2 1. 1
.| 101 36 1 1 N
N 101 2 2 E 3 1
93....| E-W | 101 91 4¢ 45 -Ww g
9%....] N 101 75 3 3 N.| T.R. . .
101 84 40 44 S . R.
T.R. 16 1 4 E .
9s.... N T.R. 2 w  Ar
S.A, 36 1 1 N S, A. 1
101 142 64 7 E S, A. 1
101 168 7 9! w R,
96.... T.R, i wesond N A,
101 55 2 s A, -1
101 54 2 B . A 1
A 108 47 2 w A, .
J 1018108 g 3 3 N . 1
El . A, 1 8 7
%....[ N } T.R i . E "R, SETTOTN I | 1
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Motor Truck Traffic at New Hampshire Traffic Survey Stations—Continued
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Motor Truck Traffic at New Hampshire Traffic Survey Stations—Continued
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| an
APPENDIX V 23

Co . K2 .§ e
Average Gross Weight of Loaded Motor Trucks by Capacity Classes at New ‘Wampghifd
i o Traffic Survey Weight Stations

36136 ton trucks | 2234 ton trucks 34 ton trucks 5-73 ton trucks

" recti Route ‘Number Number Number Number |
Station! . Direction®| pyppee of Average of Average of Average of Average
loaded |- gross loaded gross loaded gross loaded gross
trucks ‘weight trucks weight trucks weight trucks weight
weighedt weigheds weighed¢ weigheds
Pounds Pounds
N U.S1 145 »040
k) U8t 136 110
w Mass. 110 b3 240
N u.s.3 ,430
S U.8. 3 1430
w T. R, PPN
O N U.8. 3 VR 1
s U.S. 3 L 11
w T. R. 1460
100 N U.s. 3. 11 512
s U.5.3 11 #17
E 10t B .200%
i2.. NS U.8.3 19¢ 4 184
15.. N U.83 1 1740
s U, S.3 11 1720 15,950
w S. A. 1. 4! -
o N U.8.3 4 403
8 U.8.3 46 .05
w T.R. 300 ...
29 e s 10 1 o+ 14
E U.S. 4 8 BT
w U.5. 4 9 +OS!
N- U.S. 4 1 4,16
E U.S. 4 44 4,41
w 11 3 +49(
s T. R. 1 97
E U.S. 4 7 500
w U.S. 4 L[> 4,631
N U.S. 4 4, 71
s U.S. 4 6 4,81
w S, A, .37
. EW 9 & 103 19 192
45. N 10 7 4100
. s 10 7 +10¢
w " R P AP
6. N 10 090
s 60
w 090
62, * N 480
s 80 .
w 30
6., N 00
S 70
w 50
65... i, N
S 30
. E 30
w JORES FO S
N 40
s 80
E 20
N 20
s 30
E 90
N .
) 3 1 20,100
E 11 . 14,320 3 13,500 1 20, 100
N 33 8 15,380 1
s-
E
N
s
%
95 N
S
%
O N
B
9B, N
1)
‘li'
143.0 N
E
w

! For location of statjons see Figure 8,

1 Direction of route from station. ¥
'lw gumt routes are k1) The United States routes are shown by the initials U. S., State-aid routes by S. & and town

« Total number of loaded trucks on each route during three 10-hour observations.
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SURVEY OF TRANSPORTATION

APPENDIX VI

Traffic Classification of the New Hampshire Trunk-line Highway System

Average daily Average daily Average dnLl’y
traffic 1926* traffic 19312 traffic 193
Highway [+
Highway section . route Miles . Total ‘Total ¢
“numbert Total | Total | trucks | Total | Total | trucks | Total | Total | ¢
motor | motor | of 3to | motor | motor | of 3to | motor | motor
vehicles | trucks | 734-ton | vehicles | trucks | 7}4-ton | vehicles | trucks
- cl capacity
Portsmouth to Massachusetts line. HU.S 1 (0| 14.7 3 162 12,700 360
Nashua to Massachusetts line. U.S3(m | 35| 4188 | 217 9.200 | 700 (4
Manchester to Concord U.8.3 R 16. . 22 600 00
Nashua to Manchester. U.S.3 16. 533 24¢ 1700
Concord to Franklin . ‘3&5. 3-4 EF) 14, 784 14; 100 | 310
Franklin to Laconia. | Us.3-11(F) | 10. .188 1 800 60
Dover to Rochester. . 16 Il';; . 021 11 1400 50
Manchester 1o Massachugetts line. . 28 23. 951 108 300
Laconia to ith, .| U.8.3-11(F) . 1932 7 200 60
Hampton to Portsmouth .| 1A-101C | 16. 1,925 2 200 60
Durham to Dover. ....... 4A-108 (F) | 3. 747 800
Manchester to Manchelur east city line 101 (F) 2. 741 168 800 70
Hopkinton to Concord ., 9-103 (F) . 1697 18 700 30
Portsmouth to Dover. U.S. 4 (F) . 11 600 50
Nashua to Milford.. 101 A (F) 9. 1567 13; 400 90
Bristol to East Hebron ¥, 3A(F) . 1491 11 000 30
Lebanon to West Lebanon 4-10(F) . 459 7 200
Berlin to Gorhai [ 16 (F) . 1457 o 200 20
Winchester to Keene., 12, 1425 76 .800 50
Keene to Swanzey north town line. 12 (F) 1. 418 112 800 20
Glen lo jct. with town road north of Con.
16-18 (F) 385 3 800 80
AF) 12. 370 9 700 180
Lebanon to jct. E. of Lebanon. U.S.4-10(F) 1354 9 000 210
+ Milford to Wilton Center. . 101 (F) 3. 9 700 180
Plymonth to Profile House (F) {3 £331 1 700 40
nnklm to Franklin wwn line U.5.4-11(F) 1264 106 800 30
(2] 244 84 500 70
01 C »219 7 L1700 70
11,12-32(F) | 1 +216 5 400 20,
1B | 2 23| 9 itoo [ 2201
US.4+11(F)} 9 1135 B 300 30
4 111 K 1200 40
U.S. 49 (F) . ,007 7. 700 400 60
101 (F) . 070 7 1600 .100 50
(F) 12. B 5 600 100 00
101-108 (F) . 1067 7 1600 100 40
18 2 ,046 . 2 1600 +100 60
U.S.3-25( 1 »043 4 600 300 2
U.5.4-9 /040 8. 1,600 300 180
25 (F) y 1030 95 1600 3001 220 b
*Canaan to jet. E. of Lebanon U.S.4(F) 112 948 78 400 900 60
Keene to jct. of 10t and 12 west. 12 (F) 18. 948 67 +500 100 50
Claremont to jct. wil 1. 11-127 19. , "948 64 +400 900 30
Lisbon to jet. S. A. ), 930 400 900 30
Plymouth to "West Plymouth 3 A-25 (F) 918 18 400 800 40
Rochester to Sanbornville (F} 1 910 47 400 80O 90
Jct. 16 Conway to jet. with T. R ﬁF) 900 19 +300 800 40
Glen to Jackson . 16 (F) . 89S 25 300 800 50
Massachusettsline to Swanzey N. town lmz 12 (F) 17. 879 47 300 .800 0
Hopkinton to Lower Village. 103 (F) . 878 61 1300 800 120
Winchester to Massachusetts line 869 47 300 +700 2
Woodsville to jct. with 25 S, Haverhﬂl 867 33 300 .700 70
Whitefield to Lancaster to Groveto: . ,200 700 60
Gilsum N. town line to jct. with 9 N. Kzene 829 88 +200 700 170
Peterboro to 816 +200 600 110
Newport to jct. with T. R. to Northi 809 st 200 .600 100
Manchester to Milfo; 799 75 .200 600 150
Maine line to jct. 18 and T. R. 799 200 ,600 60
. l The United States routes are shown by the initials U, S.. (F) Indicates Fedenlaid system.
Average daily motor vehicle traffic for the period July 16 to October 15 of each year.
i Total daily motor trucks of 3 to 7% ton capacity not shown where lan than § per day'
4 Classification based on following class llni except as indicated in footnote 5, .
Classification
J
C—Maj,
D-

500 5001
ess than 500 less than 500  less than 500
lcla.ldﬁmtinnoll.haeledionlonvhmhmiﬁcu.hmhh'uthanwhmddz-ﬁauzu its 1s based apon consideration of b
mﬁr.u;ulmomruuckmﬁc.nnmbed ge- ity trucks, m.haroula.ndabnnrmamydwzduaﬁc 1o construct
dm:nré.nair condition of highway.
1 Federal-aid route from junction of 12 and 101 to Vermont line at Bellows Falls.
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POPULATION PER SQUARE MILE, 1920

R
- 100 and over

TRAFFIC CLASSIFICATION l
e Major traffic highways }
amemnmee Medium traffic highways J}

e Minor traffic highways

TRAFFIC FLOW
A. Average daily total of all vehicles
. State highway

T. Trucks, total per average day

F. Forecast of 1931 traffic
F. Forecast of 1936 traffic

AVERAGE DAILY MOTOR VEHICLE TRAFFIC
(INCLUDING TRUCKS)

& 1 2 3 4 5. 6 1 _ 8000 Motor vehicles
oy e ————1 3 per dﬂy

{1 inch=4000 vehicles)

All traffic above 300 vehicles platted to scale with road line
as center. From 250 to 500 platted as 375, less than 250
platted as 125, both on one side, exclusive of road width.
Trucks above 100 platted to scale. From 30 to 100 platted
as 75. Less than 30 not shown. :

Forcasts of 1931 an% 1936 traffic same -sca|e as total
vehicles. '
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