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PLANNING A TRANSPORTATION SYSTEM FOR THE NATIONAL

FORESTS

By Bruce B. BURNETT
Senor Highway Engmeer, U. S Forest Service

SYNOPSIS

The national forests cover an area over one-tenth that of the continental
Umted States. Their timber, minerals, grazing lands, game, recreation facilities
and water, making up a large share of this country’s resources, are administered
by the Forest Service for the most productive use for the permanent good of the
whole people. Transportation facilities are essential for orderly resource develop-
ment, for their protection from fire, and for their proper utilization.

In earhier days forest roads were built largely for fire protection but now the
planning of forest transportation systems 1s coordinated with land use and long-
term resource management including the protection factors This planning requires
a detailed inventory of the timber, minerals, recreation sites, grazing land, fish and
game, water and hydro power, existing roads and trails, agriculture, population,
and the like. These are all located on maps and their values, annual production,
and such related data are tabulated Decisions on land use are made on the
principle of multiple resource utihzation, Population change and other trends are
studied and all these data are converted nto terms of traffic, not only for the
present but for the reasonably predictable future. Forest transportation systems
are then planned with standard and location of each road determined by the
character, volume, origin, and destination of the traffic.

The planning includes an economic analysis of each project and if necessary
the system 1s adjusted to make 1t economically sound. Resource traffic has a value
depending on the products hauled. The amounts that can be economucally provided
for roads to haul timber can be definitely determined. The loss of weight and
selling price of sheep driven on foot to market can be compared with the smaller
loss 1n weight, better condition, and better price obtamned by transporting in trucks.
Travel for recreation or through traffic across the forests has values measured
by cost of vehicle operation All these credits on an annual basis are weighed
against the yearly expense for the road which i1s the depreciation and interest
on origmal cost plus annual maintenance, The fact that vehicle operation,
repair, and depreciation costs are greater on low-standard roads than on high-
standard roads forms the basis for determining savings to traffic when improve-
ment of an existing road is planned

The planmng recognizes that changing conditions necessitate flexibility and
accordingly provision 1s made for review from time to time and adjustment to
meet unforeseen situations

Scattered throughout the United States
there are more than one hundred and
seventy-five million acres of national for-
ests—mostly 1n the eleven western states.

The value of these forests is incal-
culable. Their resources are essential to
the strength and prosperity of the nation.
The timber, water, minerals, grazing, wild
game, recreation facilities, and numerous
other elements are all indispensable in our
way of life; a heritage not fully ap-
preciated.

Obviously these resources should be
used ; judictously used ; and they must be

perpetuated for use by future genera-
tions. This is a task, or should we say
a privilege, which has fallen to the U. S.
Forest Service, a bureau of the Depart-
ment of Agriculture,

In approaching its responsibilities, the
Forest Service is largely guided by the
policy expressed by the Secretary of
Agriculture in a letter to the Forester in
the early days of the Service as follows:
“In the administration of the forest re-
serves it must be clearly borne in mind
that all land is to be devoted to its most
productive use for the permanent good of
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the whole people, and not for the tem-
porary benefit of individuals or com-
panys, . . . . You will see to it that water,
wood, and forage of the forests are con-
served and wisely used for the benefit
of the home builder, first of all, upon
whom depends the best permanent use
of lands and resources ahke.”

To carry out this policy successfully
and to discharge the increasing responsi-
bilities of forest land management which
have since developed, a well designed and
constructed transportation system is of
paramount importance. Transportation
facilities are essential for orderly develop-
ment, protection, and utiization of the
resources and for proper coordination of
land use.

Protection of the resources, principally
from destruction by fire, is perhaps the
first requirement. Recognizing this the
Forest Service first directed its efforts
toward developing a system of roads and
trails for that purpose. Money was hard
to get. So the Service laid out and started
to construct a system of low type roads
believed to be the minimum necessary for
protection of the forests.

In some regions this system of roads,
together with other facilities for detec-
tion and suppression of fires, proved very
effective. But in other regions, notably
on the Pacific Coast, where there has been
steady and rapid increase in population
and forest use, these low type single pur-
pose roads often made attractive re-
sources and recreation areas accessible,
and soon became overburdened with traf-
fic for numerous other purposes for which
they were not designed and were highly
unsuited. This necessitated unexpected
and excessive expenditures for betterment
and maintenance. In many cases, and in
a surprisingly short time, a new road had
to be constructed and the old one
abandoned.

Had the monetary loss in such cases
been the only ill effect it might have been
borne for a time because of the urgent

need for protection roads and the neces-
sity for stretching available funds to the
limit. But other unfavorable conditions
developed. Erosion, for example, could
not be controlled due to continual dis-
turbances of the soil resulting from con-
struction of new routes or constant better-
ment of the old; landscape disfiguration
was increased; roadside natural scemic
values could not be restored and right-of-
way problems increased. Rights-of-way
were acquired and a roadside timber
screen preserved only to find that soon the
road had to be relocated and in order to
attain the higher standard necessary the
new route must be constructed through
a cut-over or burned-over area devoid of
scenic attraction.

It has been said that we must expect
roads to become obsolete and be replaced
or abandoned just as equipment in a
manufacturing plant becomes obsolete.
That may or may not be true. But cer-
tainly it is not good business to construct
roads and abandon them if it can be
avoided This apphes particularly to the
national forests where construction of
roads so violently disturbs the balance of
nature Here, of all places, road construc-
tion should be held to an absolute mini-
mum necessary to adequately serve re-
quirements. That can be done only by
long range planning,

So in 1937 the Forest Service started
preparation of an All-Purpose Trans-
portation Plan for the national forests;
a master plan designed to serve all present
and future needs as far as can be fore-
seen.

The plan has three essential parts.
First, a complete inventory is taken of all
forest resources. Second, each resource
is thoroughly studied to determine if,
when, and to what extent it will be used.
Third, the present, and expected future
use of each resource is converted into
terms of traffic, to which is added scenic
and non-forest traffic. The traffic 1s
traced from source to destination which
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provides a complete pattern as the basis
for location and design of the road sys-
tem Finally the plan is correlated with
County, State, and National road plans

In beginming the planning, a national
forest region 1s divided into planning
umts of about one or two mullion acres.
The umt usually extends a short distance
outside the boundary of the national for-
ests and 1s bordered by fixed high type
Federal or State highways which are
known to be on final location, Since there
1s relatively little permanent population
within the national forests, practically all
the traffic within the planming unit flows
to or from these bordering highways.
Each resource is shown 1n its proper pro-
portion and position on a base map of the
umt usually on a scale of 3 . to the
mile. This provides a swutable visual
presentation of the resource from which
studies are made to determine present and
probable future use 1n terms of traffic.

Ordinanily planning one umt involves
the use of from 30 to 35 maps, graphs,
and charts, with supporting memoranda
Resources as follows are usually shown
on separate maps, but they may be com-
bined or otherwise changed to accommo-
date varying conditions

Timber

Mining and Minerals
Recreation

Stock Range

Fish and Game
Water and Hydro Power
Agriculture
Population

Traffic

10. Existing Roads

11. Composite of 1 to 10

VN LS LN

The composite map will show all re-
sources and their present and expected
future use 1n terms of traffic.

Figure 1 is a composite map showing
the resources of the Tahoe National For-
est mm California. Figure 2 shows the
timber resource alone,

Figure 3 shows the range resources,
and Figure 4 shows only the mining
development. ,

Traffic for the utilization of each re-
source is traced to logical connections
with the fixed highways bordering the
planming umt, taking into consideration
topography and service to communities
and other resources en route. This re-
source traffic, plus non-forest through
travel, provides a complete traffic pattern
for the umt'and determines the proper
location and standard for the planned
transportation system. Existing roads are
then correlated with the planned system
to the fullest practical extent and purely
protection roads are added 1n a few cases
as found necessary. In California the
planned system represents a reduction of
around 20 per cent in mileage from the
existing and previously proposed system.

The probable future use of forest re-
sources and recreation facilities is deter-
mmed from exhaustive studies of trends
of population, automobule registration and
use, gasoline consumption, demand for
forest products, and a number of other
related factors. It 1s known that the
population of the nation and of different
states and areas of the nation eventually
will reach a peak, that the use of auto-
mobiles, of forest resources, of roads,
must reach a peak. According to econo-
musts and statistical experts the popula-
tion peak will be reached before the end
of the current century; and it 1s surpris-
ing to note the consistency of the numer-
ous estimates These data provide a de-
pendable basis for predicting future travel
in the forests.

When the entire system of roads has
been laid out, each project is subjected
to an economuc analysis to check the justi-
fication for its cost and standard.

In making this analysis, 1t is recognized
that every transportation facility has two
standards: (a) a service standard and
(b) a construction standard.

The service standard represents the ser-



BURNETT—NATIONAL FOREST TRANSPORTATION SYSTEMS 55

U S.DEPARTMENT OF AGRICULTURE
FOREST SERVICE
TAHOE NATIONAL FOREST
CALIFORNIA REGION

TaaN.

/ TiION

COMPOSITE MAP * '
LEGEND

sSaw MiLL

1008 (LoADING)
MINE

CAMP GROUND
SPECIAL USE TRACT
RL3ORT

HOTEL

BX) SHELTER
SCENIC POINT

STOCK LOADING .

§Qdko @an’ p

ecj(Aivhonssfh

ELDORADO

Fown Houss

POWE|

pows AUBURN
GROUP OF 10 FARMS | ase

NATIONAL

REST

yl.

Figure 1. Resources of the Tahoe National. Forest

& a Rt
o

U 8 DEPARTMENT OF AGRICULTURE ,/y,
FOREST SERVICE

T )
YUBA WORKING CIRCL!
ANNUAL v-zwl-ui? n}u.mu

WASHING -
—GRANITEVILLE

WORKING CIRCLE

ANNUAL YIELD-13 MILLION ]

TIMBER MAP |
LeeEND

5] PRIMARY TiMBER )
(I} seconoary TimMBER
E=S cvr-over
“wan WORKING CRCLE BOUNDARIES

fushing Potert riizaTion
—— ROAD

RAILROAD
A& A ML AUBURN

TAHOE NATIONAL FOREST 7 f

AN
n{//

FORE.
MM K=WEBER

WORKING I
INgRL Y

RCLE

D=18 MILL!
Lo

1

e

-,

AUBUR
KI

LE.

2" MILLIOI

/// 7

//

Ta M

TRUCKEE-SIERRAVILLL
WORKING CIRCLE
- ANNUAL YIELD
20 MILLION

Tion

18Ny

oIy,
LAKE

TAHOE

[T 130

Figure 2. Timber Resources, Tahoe National Forest



56

ECONOMICS :
U S DEPARTMENT OF AGRICULTURE FORES'
FOREST SERVICE “< I I T
TAHOE NATIONAL FOREST ot
CALIFORNIA REGION LOVALTON
v \_
/ *p’ 230 v L =
) u\
17 ‘COWNERILLE
] NG —
¢ 900 T8N
“}\\
MR
& 723} G “ /
==
N 1100,
[{
{13 ]
GRASS . | w000
RANGE MAP X LAKE Y
ALL STOCK e N
CATTLE & HORSES
SMEEP & GOATS AMOE
GLLi] cuoseo K
e DRIVEWAY (Exmstng) ] > i3
snensu DRIVEWAY (Urmperiont) F/ I.DOI/A/N (4
hd o e N
INACCED3IBLE
O AR ! nee % f nisx .
Figure 3. Range Resources, Tahoe National Forest
U S.DEMRTMENY OF AGRICULTURE PORE,
POREST SERVICE 40 } Tazn
TANOE NATIONAL FOREST g
CALIFORNIA AEGION ovacronl ] i
B 4 b
17 % % » I WP s . E . \
v, 0 Lo oy -
ey PR AL o7 : U T - 3 o| \
. > s : . B (]
. 'Mf . .1 . ST N '\ "“ - TIoN
5 ’ ° z . bo
[ : ' ! ot - | %N
bl 8 R SN fha
YR : St °
I’ - - Elll :’, - Jf
mn&o ° P AR . . T i x
= 5" N e, \__ X 1en]
g A %
® 3 : i 0 0 . RW?
MINING MAP v ol - B LAKE
LEGEND -~ -
* oo e j ;) o 1P rane
o ‘L PRooUCING MiNT 7
o URENAL Y ana -
HYDRAULICING AREA 2055
Ll unLIzATION N
aasas Y L]

| nee

Figure 4. Mining Development, Tahoe National Forest



BURNETT—NATIONAL FOREST TRANSPORTATION SYSTEMS 57

vice required from the road to permit
free flow of traffic at required speed with
safety and comfort under normal peak
conditions. Peak condition as used for
planning purposes is either the average
daily traffic for 15 consecutive days or
the average daily week-end traffic, during
the season of highest use. The factors
which determine the service standard are
the volume, type, and travel time require-
ments of traffic.

The construction standard represents
the essential physical characteristics of the
road, such as width, curvature, gradient,
and type of surface which are required
to accommodate the volume of traffic as
indicated by the service standard. Any
one of these elements may be the con-
trolling factor in determining the limiting
capacity or density of traffic. Therefore
all elements of the construction standard
should be related to, and in conformity
with each other. No single element should
be designed to a higher or lower standard
than any other if the most efficient and
economic service to traffic is to be attained.

Assuming that the volume, type, and
travel time requirements of traffic to be
served by a proposed road are known,
then there are two criteria which should
be employed to select the proper construc-
tion standard. They are (a) the practical
carrying capacity, or the maximum num-
ber of vehicles which may use the road
at the same time without slowing the
travel time below the requirements of the
service standard; and (b) the economic
capacity, or the maximum and minimum
number of vehicles which can travel a
given construction standard at a lower
cost than upon any other standard con-
structed on the same route, The road
standards—service and construction—
shown in Table 1 were worked up in
accordance with these principles and are
used in the All-Purpose Transportation
Plan.

Obviously the cost of construction for
any of the standards set up in the table
will vary widely due to topography and

3

numerous other conditions. Therefore
construction costs are not shown but,
since the cost of highway transportation
is a combmation of vehicle costs, plus
highway costs, the construction costs must
be considered when selecting the standard
to be constructed. >

The ideal standard is one which will
produce the minimum sum of vehicle
costs and highway costs for each unit of
traffic. It is apparent that this minimum
cannot be attained when vehicle costs are
excessive on account of a heavy volume
of traffic being forced to travel a low
standard road ; or, conversely, when large
expenditures are made for construction of
a ligh standard road which is utilized by
only a small amount of traffic, thus re-
sulting in a disproportionate share of the
road costs to each unit of traffic, as com-
pared with the saving in time or vehicle
costs.

The economic balance between road
costs and vehicle costs for different vol-
umes of traffic and for different standard
roads may be determined by comparing
the sum of the road cost and vehicle cost
for each project.

Table 2 shows the variation in the
transportation cost per vehicle mile for
different standard roads constructed on
the same location with a traffic volume
of 200,000 vehicles per year.

The different road standards are as
shown in Table 1.

The vehicle operation costs per mile
are for a combination of vehicles, com-
posed of 80 per cent recreation, 10 per
cent commercial, and 10 per cent trucks.
They are taken from Table 3 which in
its entirety includes various combinations
of these three classifications,

The operating costs include fuel, lubri-
cation, tires, depreciation from use and
from age, repairs, licenses, insurance, and
interest on investment., The operator’s
time for commercial vehicles is also in-
cluded. No time cost is included for
vehicles used for recreation.

It is evident, that due to changing eco-
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nomic conditions accurate transportation
costs cannot be established for an ex-
tended period of time, but the relative
costs resulting from different standards
will remain consistent,

As a rule the economic capacity will
mdicate a road of higher standard than
is required for the carrying capacity. Ex-

59

portation Planning procedure, but there
follows a brief example of the planning
for a small umt which will serve to ex-
plamn the sahient features.

Figure 5 1s a typical national forest
area about 25 mules long and 15 miles
wide. High type highways U. S. 99 and
State route 39 border the unit south, west,

, 4 TABLE 2
ExaMpLE OF CoST OF TRANSPORTATION FOR DIFFERENT STANDARD HIGHWAVS

Annual Number of Vehicles =200,000

t Road Standards
A B C D E
Av. vehicle operating cost per mile 0 (s)S4 0 (s)61 0 (3’73 0 (3)92 0 :12
Av annual road cost per mile 4,300/ 2,150 1,300 400 250
Annual vehicle cost 10,800 | 12,200 | 14,600 | 18,400 | 22,400
Annual transportation cost 15,100 14,350 | 15,900 18,800 | 22,650
Av cost per vehicle mile 00755 00717 00795 0 094 0 1132
. TABLE 3

AVERAGE CosT OF VEHICLE QPERATION PER MILE FOR DIFFERENT TYPES OF TRAFFIC

Per cent of Vehicle Types

Road Recreation 100 | 90 | 90 | 80 | 80 [ 80 | 70 | 70 [ 70 | 70 | 60
Szl | © z o 10 o [ 20| 10 0 3 | 2 | 10 0 | 40
Trucks A o| o to 0| 10 | 20 0| 10 | 20 | 30 0
$ $ $ $ 8 $ $ $ $ $ 8
A and AA 045] 047 052| 049| 054| 059| 051 056) 061 067 053
B 0S0( 053 058| 056| 061| 067 059 064| 070{ 075 062
C 060( 063| 070| 066| 073| 080| 069| 076| 083| 090| 072
D 075| 079| 088( 083| 092} 101| 087 096( 105| 114 091
E 090| 095{ 106| 101| 112| 123| 106| 117| 128 139| 112

ceptions may occur when the total annual
traffic 1s restricted to only a part of the
year as in the case of a road being closed
during the winter months due to snow.
In that case the economic capacity derived
from the total annual traffic may indicate
a road standard with a lower carrying
capactty, than 1s desirable to serve the
seasonal 15-day average peak traffic.
Space does not permut a detailed de-
scription here of the All-Purpose Trans-

and north. The city of Bridgeport with a
population of about 10,000 and Middle-
ton, a town of about 2,000 population lie
in the farming region on the south, and
the small aity of Colma, population 5,000,
1s located in a fertile valley in the moun-
tamns north of the planning umt. These
communities have grown in the past 40
years from settlements of two or three
famlies '

In the early days the growth of Bridge-
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port was suddenly stimulated by dis-
covery, of gold on the mountain ten miles
to the north. A commumty of several
hundred people developed near the site of
the mmne and a lqw type dirt road was
constructed by the mimng company from
Bridgeport to the property. Later, as
automobiles were improved and were ac-
quired by the:mine employees, there was
a general exodus of residents from the
mimng community to Bridgeport where

of a reservoir about 12 miles up the
canyon. For use in building the dam,
a low type road was constructed from
the dam site to a connection with the old
mning road.

Then more mountain recreation facil-
ities were desired by the people of Bridge-
port and an area was made accessible by
constructing a few miles of road to a
connection with the road to the dam.

. From Colma a road was constructed to

Figure 5. Example of Transportation Planning for Typical Area of National
Forest—California Region

home hife offered more attractions. This
. increased the traffic on the mining road
as the employees daily traveled back and
forth to their work.

To obtain timber for the mine the road
was extended into the region a few miles
beyond and, incidentally, made accessible
an attractive recreation area. Traffic over
the old road, already more than its eco-
nomic capacity, was thereby further in-
creased.

As the town of Bridgeport continued to
grow, an increased water supply was
needed and was provided by development

a recreation area in the forest about eight
miles southwesterly and soon there de-
veloped a demand to continue the road to
the dam where connection could be made
with the road to Bridgeport. Eventually
this link was constructed and traffic began
to flow in increasing volume across the
forest between Colma and Bridgeport.
Needless to say, this system of roads,
each constructed for a single purpose,
was wholly inadequate to serve the mul-
tiple use which naturally developed.
Residents of the communities border-
ing the forest areas, Chambers of Com-
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merce, and other interested agencies be-
gan urging reconstruction of the system
of forest roads, particularly the through
route between Bridgeport and Colma.

Traffic studies were made and it was
found that:

(a) 200 cars daily were traveling be-
tween Bridgeport and Colma by way of
U. S. 99 and State route 39. These high-
ways were congested with traffic and im-
mediate expenditure of five or six hun-
dred thousand dollars was necessary to
improve the standard of the routes. Fifty
cars daily were using the old route across
the forest which was hardly more than
a trail; difficult, slow, expensive and
dangerous to travel.

(b) The distance between Colma and
Bridgeport via State route 39 and U. S.
99 was 34 miles, while the direct route
across the forest would be 20 miles.

(c) The traffic was mostly commercial
and figuring vehicle operating costs at 7
cents per mile, the annual volume of traf-
fic at 73,000 cars and a difference of 14
miles 1n distance traveled between the
two popiilous centers, the annual saving
in cost of vehicle operations 1f a high
type direct road were constructed between
Bridgeport and Colma would amount to
$71,540. This sum amortized over a
period of 30 years at 2} per cent com-
pound interest, has a present worth of
$1,497,332, sufficient to pay the cost of
constructing the highway across the
forest, .

But this saving to traffic, relief of con-
gestion, elimmation of the necessity of
expending five or six hundred thousand
dollars for betterment of the existing
highways are only a fraction of the bene-
fits which would accrue and are of
secondary importance in considering the
necessity for the forest highway. Of far
greater importance is the stabilization of
the communities adjacent to the forest
and the welfare of their people who are
in large part dependent on the forest re-
sources. The water from the forest is

essential for farming, for manufacturing,
and for domestic use. The timber, the
minerals, and the recreation facilities, all
are essential to the life of these com-
munities.

So a highway across the forest must be .
more than a route merely to serve through
traffic. It must be an integral part of
the forest transportation system, since in
practically all cases of this kind the larger
proportion of traffic over the highway is
due to the influence of the forest re-
sources. In the case of the Tahoe forest
75 per cent of the traffic is due to the
forest influences. It is therefore essential
that plans for development and utilization
of the forest resources should be carefully
studied as a prerequisite to location and
design of the trans-forest highway. Such
a study was made of the area shown in
Figure 5 and the principal resources are
shown in Figure 6.

The resources consist of campgrounds,
resorts, summer home sites, dams, reser-
voirs, power plants, grazing, fish and
game, timber, and other features at-
tracting or in any way affecting traffic.
Each resource is shown in detail on sepa-
rate maps. For instance, grazing lands
and large bodies of timber cannot be
clearly shown in their entirety on the
composite map (Fig. 6). These resources
are shown by a small symbol with the
amount of traffic they will develop at the
point of loading for transportation to
market.

Large bodies of timber in the national
forests are in general divided into units
of several thousand acres known as
“working circles.” The allowable annual
cut on these units may equal, but must
not exceed, the annual growth. This per-
mits a constant annual yield provided the
timbet stand is not depleted by losses
such as from insect infestation or fire.
Knowing the amount of lumber which

‘will be produced from a certain area it is

not difficult to compute the approximate
number of trucks and passenger carry-
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ing vehicles which will be used in the
operations, or to determme the locations
and standards of roads necessary to trans-
port the product to market.

There are two loading points for timber
shown in Figure 6. They are in T. 6 S,,
R 5 E, and it will be noted they are
designated T 5/16 and T 6/16 respec-
tively. Interpreted, T 6/16 means: annual
traffic due to timber utilization 6 cars and

ECONOMICS

site generating an average of 36 cars daily
throughout the year and an average of
133 cars daily for the 15 consecutive' days
of highest use. There are 40 acres of at-
tractive area developed by the Forest
Service for picnicking and used princi-
pally by residents of Celma.

The area has been developed for an
ultimate capacity of 200 people It will
be used to capacity for 60 days of each
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Figure 6. Resources of Area Shown in Figure 5

trucks daily, and 16 cars and trucks
daily for 15 consecutive days of highest
use The peak volume of traffic for 15
consecutive days determines the service
standard required for the road. Of
course, traffic using the road for purposes
other than timber must also be considered
in locating and designing the route.’
The use of recreation resources, present
and potential, is computed and converted
mto terms of traffic as shown by Table 4.
The triangular symbol, for example,
designated R-8, 36/133 is a recreation

year, to 50 per cent capacity for 60 days
and 10 per cent capacity for 100 days.
This is equivalent to full capacity use for
100 days of each year, a fotal of 20,000
visitors annually,

Since it 1s a picnic area, the length of
stay per wisitor will ordinarily be one
day. Each automobile used for recrea-
tional travel in the forests transports an
average of a little more than 3 persons,
and in this case makes the round trip, in
and out of the recreational site in one
day, so the number of visitor days per
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unit of traffic will be 1.5. The 15-day
high average traffic will be 133 cars daily,
and the total annual volume of traffic will
be 13,300 cars.
R-10 is a privately owned potential re-
sort site expected to be developed soon
for a capacity of 360 people. Here the
length of stay will be 6 days compared to
/1 day for the picnic ground The 15 days
of highest traffic will be 40 cars.

extent and the traffic must be considered
in designing the road intended for other
use. Two recreation sites north of the
Wilderness Area are accessible by trail
only They are favorite objectives for

pack trips as are also numerous recreation
sites in the Wilderness Area which are
not shown. Roads are not permitted to
be constructed in designated Wilderness
Areas.

EXAMPLE
OF
TRANSPORTATION PLANNING
FOR

NATIONAL FORESTS
CALIFORNIA REGION

TRAFFIC DISTRIBUTION
LEGEND

- 500 cars

Ianeaf Boundary/
A
-

A

/71777777777777]

Y
[/ WILDERNESS AREA

v
———— 1% | ¢
-------- 0 -
gne K

Figure 7. Traffic Distribution Diagram

The present and expected use of all
resources is converted into terms of traffic
and traced in 10-car units from source
to destination as shown in Figure 7.

Studies of recreation trends, popula-
tion, forest use, automobile registration,
gasoline consumption, and other statistical
material indicate that there will be no
need to develop and make accessible some
recreation areas. They will never be used.
However, they are shown to complete the
resource inventory and in case a road,
planned for other purposes, makes them
accessible they may then be used to some

A study of the traffic distribution dia-
gram—Figure 7, and the Typical Forest
Area—Figure 5, will show that topog-
raphy influences considerably the design
of the traffic pattern. Traffic is taken
from source to destination by the most
direct route practicable with due con-
sideration for cost of road construction,
length of route, cost of transportation,
scenic and safety values, erosion control,
and many other conditions. Complete
integration of the system is always an
aim.

With the traffic distribution diagram—
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Figure 7—as a guide for location and
standards, the ultimate road and trail sys-
tem is laid out as shown in Figure 8.
Low type roads purely for administra-
tion and protection of the forests, not
for public travel, are added if necessary.

Field reconnaissance is made to check
the location of each route as plotted on
topographic maps and to estimate cost of
construction. An economic analysis is

69

for the economic standard, then studies
should be made to see if the cost of the
route cannot be decreased without re-
duction of standard, or if the service
standard might be reduced without too
seriously affecting the free flow and
safety of traffic. If the choice of standard
does not become apparent from these
studies, then as a general practice, the
higher standard should be adopted pro-
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Figure 8. Road and Trail System

then made to check the standard and cost
of the route as indicated by the traffic
distribution diagram.

A comparison of the service standard
and the economic standard is shown in
Tables 5 and 6. It will be noted that eco-
nomic standard and the service standard
correspond in the majority of cases.

When the economic capacity indicates a
higher standard than is required by the
service standard, obviously the higher
standard should be adopted. When the
service requirement shows that a higher
standard is necessary than is indicated

vided the cost is not unreasonably out of
proportion with the standard indicated by
the economic analysis.

The plan is not to be frozen; that is,
it is not to be strictly adhered to regard-
less of changing conditions. It is assumed
to be sufficiently flexible to permit re-
vision to conform to unforeseen require-
ments without monetary loss or without
losing any of the advantages it is designed
to attain. Corrections will be made as
found necessary, and a thorough review
of the entire plan will be made at intervals
of perhaps five years.





