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SYNOPSIS 
The selection of federal aid secondary highways in the State of Washington was 

based on the hypotheses that the pnmary and secondary routes must form an 
integral system because the primary and secondary highways are generally over­
lapping in service characteristics, that the primary systems now designated are 
not based on specific service charactenstics and perhaps parts should be second­
ary, and that an integral system of primary and secondary routes may be se­
lected leaving a tertiary system with a rather definite point of indication as to 
the beginmng of the tertiary system 

The hypotheses were substantiated by measuring service to dwellings, school 
bus routes and postal routes, and total travel in each county as well as service 
to proper land use 

"The guides used in this selection were "rural taxable land" and "rural popula­
tion" factors applied to combined primary and secondary mileage with the pro­
vision that exceptions in the amount of mileage determined for each county must 
be made for special conditions. 

This study shows that it would be almost possible to eliminate the use of factors 
for mileage allocation to each county and use a uniform percentage of travel 
served to determine the combined mileage of primary and secondary routes 
for each county 

The subject of the selection and desig­
nation of a Federal Secondary or Feeder 
Road system has been approached by the 
author with a feeling of humbleness and 
temerity because he reahzes that every 
state in the Union is confronted with the 
same task. From the common effort of 
the 48 States, no doubt, sound and prac­
tical principles will be developed which 
will benefit us all. 

The method described is used in the 
State of Washington and has been 
formulated after many hours of consider­
ation of as many principles and theories 
as could be developed. The method per­
haps cannot be used universally, but i t 
is hoped that some of the theory may be 
helpful elsewhere, and we are inchned to 
believe i t could be used in a great many 
other states. 

We are deahng only with the selection 
and designation of a secondary system; 
however, i t seems to me that some other 
important fundamental aspects must 
be considered before actual selection 
begins. First of all no system of high­

ways should be set up without considera­
tion of the financial aspects. No system 
should be greater than the funds provided 
will construct and mamtain, or else the 
funds must be readjusted to the require­
ments of the system. I t would seem that 
first an analysis of the revenue sources 
should be made to insure the availability 
of money for the logical development and 
maintenance of the system proposed. 
In the instance of the secondary system, 
the final analysis should show whether 
or not revenues are sufficient for the 
mileage selected. In other words, with­
out a related financial analysis i t would 
easily be possible to get the cart before 
the horse by designating a system incon­
sistent with the possible revenue sources. 

The source of revenue to be available 
for the several systems must be taken 
into consideration. For instance, if the 
secondary system is to be financed 
largely from highway user revenues, as 
i t will be in the State of Washington, 
to what extent can we logically divert 
revenues from the heavy tax earning 
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primary system when impravements on 
that primary system are essential and 
will provide user benefits far in excess 
of those of the secondary system? 

While we recognize the popular de­
mand for improvement of feeder roads 
and agree wholeheartedly with the need 
for their miprovement, can we overlook 
the immediate tremendous benefits to be 
gained by a greater number of road users 
from reduced operating expense, time 
saved, convenience and accident reduc­
tion by improvement first of important 
primary routes' I t is necessary for 
present purposes to assume that due 
consideration has been given these finan­
cial matters and that our sole object is 
the selection of a secondary system. 

The definition of "Secondary or Feeder 
Roads" is given in the Rules and Regu­
lations of the Secretary of Agnculture 
for the carrying out of the improvement 
of these roads as follows: "Secondary or 
feeder roads shall mean roads outside of 
municipalities, except as herein after 
provided, which are not included in the 
Federal-aid highway system, and shall 
include farm-to-market roads, mine-to-
market roads, rural-free-delivery mail 
roads, public-school bus routes, and other 
roads of community value which connect 
with important highways or which extend 
reasonably adequate highway service 

• from such highways, or which lead to 
rail or water shipping points or local 
settlements. The limitation with respect 
to roads within municipahties shall not 
apply to the District of Columbia and 
shall not be construed to prevent im­
provements into or through small munic­
ipalities when such improvements are 
necessary for continuity of service." 

From this definition, we conclude 
that there are many services to be given 
by and specific benefits to be derived 
from the system. I t appears that two 
large uses of highways are to be excluded 
from consideration as basic services of 
the secondary system, first, service to 

the long distance or intercity travel which 
is a primary highway characteristic; 
and, second, metropolitan routes which 
serve only city or residential areas. On 
the other hand, the underlying purpose 
of the system seems to be service to rural 
social and economic development. The 
service is to be not alone to agriculture, 
but includes mining and perhaps lumber­
ing or other rural economic activities. 
I t also should provide benefits to general 
governmental functions such as schools 
and mail delivery. And then i t should 
provide roads of community value which 
we have interpreted to mean adequate 
highway service to recreational areas, 
community centers and connecting routes 
leading to the cities, because, after all, 
every rural resident nowadays has occa­
sion to travel often to the city. 

In our approach to the selection of a 
secondary system designed to accomplish 
the basic intended purposes, we have 
discovered that numerous difficulties 
arise due to the fact that the primary 
system, or at least portions of it , usurp in 
varying degrees the intended purpose of 
the secondary system. After our study 
we have concluded that the effect of the 
primary system must be considered in 
relation to the secondary system, es­
pecially in the allocation of mileage of 
that system to the counties. Most 
certainly the two systems should be in­
tegrated enough to provide the greatest 
possible service 

I t is our belief that if the primary sys­
tem were chosen to achieve certain 
clear-cut purposes i t might be possible 
to add the secondary system to provide a 
second degree of service. However, we 
find in Washington 'that the two groups 
of services overlap and that i t is easier 
to combine their functions and then to 
leave as a land service system, a tertiary 
system. Accordingly we have attempted 
to choose a system of secondary roads 
which when added to the pnmary system 
leaves little doubt as to the end of the 
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secondary and the beginning of the ter­
tiary system. 

I t is our thought that the greatest 
service may be rendered by establishing 
a complete system of roads which may 
be compared to a tree. We believe i t is 
necessary to grow the trunk and limbs 
to provide the means of carrying fruit-
producing elements to the fohage. After 
all, we are principally concerned with a 
wholly planned system which will serve 
adequately to produce the greatest social 
and economic benefits. 

If we find that the designation of the 
primary system has been deficient or in 
error, and if now we attempt to add a 
secondary system, we think we can throw 
the two systems together and formulate 
a combined system which takes into 
account all of the trunk and limbs on the 
tree and does not include any twigs or 
leaves. The leaves and twigs would 
then comprise the tertiary system. The 
inclusion of any of the tertiary system 
would be difficult because they are all 
routes of equal importance and most 
certainly on a tree we can tell the differ­
ence between limbs, and the leaves and 
twigs. Perhaps the determination of the 
distinction between secondary and ter­
tiary roads is not so easy, but in the 
following analysis I think we can show a 
point of separation which indicates the 
ends of the limbs and beginning of the 
foliage. 

If such an approach is used, the choice 
between pnmary and secondary classi­
fication is not so important because in 
its entirety we then have a comprehensive 
system bearing the main burden of 
highway use. And since improvements 
of necessity are to be made consistent 
with traffic requirements, whether or 
not they are primary or secondary, at 
least we shall have the beginning of the 
development of a logical system. I f 
later on we conclude that a more accurate 
classification of the individual routes 
of the pnmary and secondary system is 

desirable, say for purposes of applica­
tion of specific revenues, i t can be done 
without disturbing the system as a 
whole. Such reclassification seems de­
sirable on a basis of service characteristics 
and traffic volumes if we ultimately are 
to complete our planning program. The 
advantages of primary and secondary 
systems of classification are desirable for 
administrative purposes, not only in 
respect to financial support, but also in 
many instances because of the adminis­
trative jurisdiction. 

The rules for selection of the secondary 
system suggest that an initial system of 
10 per cent of the total rural highway 
mileage be chosen as the initial secondary 
system m each state. In our state we 
find that this amount was rather a happy 
choice; however, due to the possibility 
of future development, our tentative 
or initial selection was reduced to about 
8.2 per cent. I t would seem that this 
percentage of mileage might vary some­
what as between states when the prin­
ciples of selection we have used are ap­
plied. This 8.2 per cent of mileage in 
Washington when included with the 
primary system forms a combined system 
of 15.97 per cent of the rural mileage 
which carries 8186 per cent of the 
traffic By using that combined-mileage 
percentage we have taken in all the trunk 
and limbs of the tree and have left as a 
tertiary system the foliage which amounts 
to 84 03 per cent of the mileage and which 
carries only 18 14 per cent of the traffic. 
Thousands of additional miles might be 
added which would increase the general 
traffic service only shghtly. We thus 
apparently have reached a point of 
diminishing return where by adding one 
per cent more mileage to the system we 
would not increase the traffic service by 
one per cent The relative traffic service 
of the system is somewhat indicated by 
the average daily traffic which is. 904 
vehicles for the 3,682 miles of pnmary 
system, 285 vehicles for the 4,010 miles 
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of secondary system, and 24 vehicles for 
the remainder or 40,948 miles of tertiary 
system. 

These figures would be adjusted some­
what between pnmary and secondary 
systems if a reclassification of the primary 
and secondary systems were made, but 
they indicate the relative lack of utihty 
of the tertiary system, and the corre­
sponding mileage indicates the tremen­
dous burden that would be imposed 
for the service rendered if any portion of 
the tertiary mileage were mcluded in 
the secondary system. I t most certainly 
is indicated that, under the present form 
of taxation, the benefits denved by the 
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Clark . . 8 50 10 13 5 14 29 3 18 0 
Lincoln 0 84 0 98 0 76 12 7 11 1 
Pierce 5 07 8 51 4 08 34 6 23 2 
Whatcom 5 80 10 43 6 04 34 0 25 9 
Whitman 2 06 1 89 1 29 21.4 15 2 

highway tax-paying group could in no 
manner compare with those of the 
primary and secondary system as se­
lected. Other indices, such as service 
to rural residences and school bus and 
postal routes, indicate definitely the 
desirability of the maximum established 
breaking off point between secondary and 
tertiary systems. 

Further evidence of the utility and serv­
ice rendered by the combmed system 
is shown by the service to rural dwellings 
in five typical counties in Table 1. 

Of the total pnmary and secondary 
mileage chosen in the above typical 
counties, we find that the school bus 
and postal service to be as given in 
Table 2. 

The data in Tables 1 and 2 show the 
overlapping service given by the primary 
and secondary systems. They also in­
dicate the relatively higher values of 
service rendered by the two systems over 
the tertiary or county road systems. 
Table 1 shows that the number of 
dwellings served per mile by primary and 
secondary systems is higher in each in­
stance than on the county road system. 
I t also shows that the percentage of 
dwellings served on the primary and 
secondary is much higher than the per­
centage of total mileage in the two sys­
tems The variation in service to dwell­
ings results from the wide difference in 
population existing in the typical coun­
ties. 

T A B L E 2 

County 

Total 
Mileage 
Pnmary 

Second­
ary 

Miles 
Used by 

Both 
School 
Busd! 
Postal 
Service 

Miles 
Used by 
School 
Bus or 
Postal 

Service 

Miles 
Used by 
Neithet 

Clark 162 143 16 3 
Lincoln 297 172 93 31 
Pierce 388 201 135 52 
Whatcom 263 204 34 24 
Whitman 348 192 111 , 44 

Table 2 indicates the high degree of 
service given to school bus and postal 
routes. The results of study in the five 
typical counties show approximately 90 
per cent of the combined primary and 
secondary roads serving the two functions 
of school and postal routes. 

In order to provide an impartial alloca­
tion of secondary highway mileage among 
the counties, i t was suggested that some 
system of factors be used. Such a 
process is highly desirable to eliminate so 
far as possible the human errors that are 
bound to develop if the choice is left to 
mere judgment We presume that the 
selection of factors has caused in many 
states no end of conscientious endeavor 
because that was the case in our State 
However, after factors are found and 
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applied and mileage selected accordingly, 
we are inclined to believe that a great 
many states will find, as we did, that the 
corresponding ultimate selection will not 
fit the mileage factor because of the tests 
of service, and perhaps because of a pre­
vious erroneous selection and classifica­
tion of primary mileage. We therefore 
used the factor system as a guide for our 
initial determination of mileage and then 
made such adjustments as became neces­
sary to comply with basic considerations 
of service in the final tests. Our con­
clusion was that factors could be used as 
a base from which to start, and that 
special conditions would have to be 
treated individually to achieve the final 
result. 

Now, keeping in mind the services 
rendered by the secondary or feeder 
system, we shall attempt to choose and 
use a series of factors designed to provide 
an equitable distribution of mileage to 
each county always keepmg in mind that 
this s}rstem of factors may not give the 
final answer because the pnmary system 
may be so designated as to render a much 
higher percentage of these same second­
ary services in some counties than it does 
in others. 

In a state such as Washington, we find 
small counties and large counties, nch 
counties and poor counties, densely 
populated and sparsely settled areas, 
counties with large mileage and some with 
little mileage, counties varjring widely 
in products and development, small 
farms and large farms and many other 
diversities creating difficulties of proper 
adjustment of mileage. 

After consideration of many factors 
and many hours of trial applications of 
suggested related factors, we finally 
chose four items which we believed would 
be indicative of a proper distnbution of 
mileage to each county. 

The first of these factors was the "Net 
Land Area". By net land area, we mean 
the land remaining after a deduction of 

the areas of incorporated towns having 
a population of over 1,000, and Federal 
reservations. Both of these items were 
excluded because the rules and regu­
lations restrict expenditures to rural areas 
outside cities and National reservations. 
"Land area" was chosen because i t was 
beheved to be a factor that would give 
corresponding benefit to the larger coun­
ties which have relatively small popula­
tions. Wheat farming areas and tim­
bered areas require more mileage to serve 
the same number of rural population than 
do areas having smaller farms such as 
fruit or dairy farms. Also, i t was be­
lieved that an area factor was a better 
index than "existing mileage" because 
many counties have a large mileage of 
unnecessary, little-used roads, while in 
other counties the same mileage is of 
considerable importance. 

In some counties, where Indian reserva­
tions have been opened up to settlement 
and lands have become taxable, we have 
not made an area deduction because i t 
has become necessary to supplement the 
reservation funds by State motor-user 
revenues because of traffic requirements. 
Such cases are few and only considered 
where traffic services in keeping with the 
intent of the system are being given. 

Bearing in mind that the service of 
this secondary sjrstem is to be essentially 
rural, we have used also the factor of 
"rural population". In King County, 
we have delimited the densely populated 
area north of Seattle because the popu­
lation of this area is mainly urban in 
character. By using rural population, 
we inject all elements of rural develop­
ment because the population may be en­
gaged in farming, part-time farming, fish­
ing, timber development, recreational 
service, mining or other rural economic 
pursuits. 

Next we looked for some factor that 
would prevent the building of roads into 
areas of low economic significance. We 
selected the "actual value of rural area", 
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as shown by assessed valuation as being 
the simplest and most expedient con­
sideration. From this factor we ex­
cluded public utiUties because in many 
instances the public utifity means nothing 
to the county but simply traverses i t 
because of topographic necessity. 

For the last factor, we used the item 
of "vehicle miles of travel", exclusive 
of traffic on the primary system. I t 
seems to us that travel is one of the best 
indications we have of the necessity for 
road improvement. Where development 
exists, travel must necessarily exist, and 
in most instances travel indicates the 
state of development of economic and 
social life And since the system we are 
selecting is secondary and cannot possibly 
include the tertiary mileage, traffic can­
not be overlooked When we consider 
improvement of the tertiary system, we 
will then have to consider other indices 
because travel will be so low that other 
factors will assume more importance. 
Also we must not overlook the financial 
support of the system and so must pro­
vide benefits to the greatest majority of 
our rural population which, of course, 
can be accomphshed by improving first 
the more heavily traveled routes. 

Many will say that if we improve the 
roads, travel will increase, which is true 
in many instances. For that reason I 
think i t is proper that we hold the initial 
selection to a lower percentage than is 
suggested We then can expand the 
system by addmg those routes that give 
proper evidence of induced traffic equal 
to the minimum traffic specified Traf­
fic induction is possible in many instances 
and will provide many benefits, but each 
individual route considered should be 
added only after enough factual evi­
dence is offered to insure that the traffic 
service will be developed sufficiently to 
warrant inclusion. We therefore believe 
that traffic is one of the factors to be 
considered most heavily as an indication 
of the service to be given by the secondary 
system. 

Usmg these four factors a tentative 
application to each county was made 
We then proceeded to select mileage 
on that basis, and after the use of cumu­
lative diagrams chose the eligible routes 
in each county. We were not satisfied, 
because when certain tests of our selec­
tion were made, we found evidences of 
inadequacy. One of these tests was the 
extent of service to travel. We found 
that in some counties, exclusive of the 
primary system, the highways served 
only 40 per cent of the total rural travel 
while m other counties they served 60 
per cent, and we found that the whole 
method, of selection seemed to provide 
no definite indication of service. 

We then added to our factors the serv­
ice to travel by the combined primary 
and secondary system and found some 
degree of stability, which convinced us 
that we would have to include and treat 
the primary and secondary mileage to­
gether in any one county to insure a 
fair and logical distnbution of combined 
mileage to the several subdivisions The 
factors were apphed to the intended total 
pnmary and secondary mileage, and 
although the tests were more acceptable, 
we were not fully satisfied so we analyzed 
further. 

By this study of the combined mileage 
service i t was found that the two factors 
of "area" and "valuation" could be 
eliminated, and the one factor of "rural 
taxable lands" was substituted. "Popu­
lation" and "vehicle miles" had almost 
parallel effects so the "vehicle mile" 
factor was also dropped and only "area 
of rural taxable lands" and "rural 
population" were used. 

These two simple factors provided the 
best distribution of mileage that were 
obtained, and even then exceptions had 
,to be made. The tabulation of factors 
•is shown in Table 3. 

In making a selection of the individual 
routes, we followed the method suggested 
by the Public Roads Administration in 
using cumulative mileage diagrams as 
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illustrated in Fig. 1. These diagrams 
were prepared for each county from the 

vehicle miles of all rural roads by trafiic-
volume groups withm each county. 

T A B L E 3 

Counties 
Area of 
Rural 

Taxable 
Lands 

Rural 
Popula­

tion 
Average 
Factor 

Total 
Factor 
Mileage 
Pnmaiy 

& 
Secondary 
4000 Mile 
System 

Total 
Exist­

ing 
Pri­

mary 
Mileage 

Net 
Second­

ary 
Factor 
Mileage 

Actual 
Second-
aiy Se­
lected 

Miles 
Above 

or 
Below 
Factor 
Mile­
age 

Actual 
Pn-

mmy 

Second-

M i L 

Selected 
Miles 

Over or 
Under 
That of 

the 
Factors 

% 

Adams 4 31 1 00 2 66 204 81 123 114 - 9 195 4 4 
Asotin 1 19 88 1 03 79 48 31 24 - 7 72 8 9 
Benton 2 40 1 32 1 86 143 38 105 93 - 1 2 131 8 4 
Chelan 2 12 2 64 2 38 183 139 44 89 +45 228 24 6 
Clallam 1 88 1 72 1 80 138 88 50 89 +39 177 28 3 
Clark 1 35 3 21 2 28 175 36 139 126 -13 162 7 4 
Columbia 1 47 47 97 75 28 47 51 +4 79 5 3 
Cowlitz 2 41 2 13 2 27 174 48 126 96 -30 144 17 2 
Douglas 3 54 1 27 2 41 185 141 44 54 +10 195 5 4 
Ferry 3 19 72 1 96 151 88 63 21 -42 109 27 8 
Franklin 2 40 44 1 42 109 48 61 79 +18 127 16 5 
Garfield 1 32 35 84 65 41 24 22 - 2 63 3 1 
Grant 5 46 1 37 3 41 262 176 86 85 - 1 261 0 4 
Grays Harbor 3 09 3 37 3 23 248 127 121 117 - 4 244 1 6 
Island 45 90 68 52 — 52 46 - 6 46 11 5 
Jefferson 99 73 86 66 88 - 2 2 50 +72 138 109 1 
King 3 61 10 22 6 86 527 213 314 227 -87 440 16 5 
Kitsap 75 3 27 2 01 154 62 92 92 — 154 — 
Kittitas 3 70 1 51 2 61 201 135 66 81 +15 216 7 5 
Klickitat 3 70 1 47 2 59 199 72 127 129 +2 201 1 0 
Lewis 3 93 4 55 4 24 326 161 165 158 - 7 319 2 1 
Lincoln 5 39 2 00 3 69 284 176 108 121 +13 297 4 6 
Mason 1 56 1 17 1 37 105 65 40 58 +18 123 17 1 
Okanogan 5 62 2 43 4 03 310 214 96 158 +62 372 20 0 
Pacific 2 02 1 57 1 79 138 95 43 25 -18 120 13 0 
Pend Oreille 1 70 1 02 1 36 104 91 13 14 +1 105 1 0 
Pierce 2 22 7 70 4 96 381 152 229 236 +7 388 1 8 
San Juan 41 52 47 36 — 36 18 -18 18 SO 0 
Skagit 2 04 3 49 2 77 213 63 150 137 -13 200 6 1 
Skamania 82 64 73 56 40 16 24 +8 64 14 3 
Snohomish 2 32 6 74 4 53 348 78 270 276 +6 354 1 7 
Spokane 3 76 4 98 4 38 336 127 209 155 -54 282 16 1 
Stevens 3.70 2 59 3 15 242 160 82 80 - 2 240 0 8 
Thurston 1 63 3 30 2 47 190 58 132 155 +23 213 12 1 
Wahkiakum 57 65 61 47 41 6 20 +14 61 29 8 
Walla Walla 2 94 2 10 2 52 193 73 120 104 -16 177 8 3 
Whatcom 1 57 4 22 2 89 222 87 135 176 +41 263 18 5 
Whitman 5 01 3 25 4 13 317 147 170 201 +31 348 9 8 
Yakima 3 46 8 09 5 78 444 158 286 278 - 8 436 1.8 

100 00 100 00 100 00 7682 3682 4000 4079 

cumulative mileage of all rural roads by 
trafiSc-volume groups and the cumulative-

Each chart has two parts; the lower 
part being a diagram showing the 
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cumulative curve of all rural-road mileage 
by traffic-volume groups, and the upper 
half of the chart being a diagram showing 
the cumulative-vehicle mileage curve of 
all rural roads by traffic-volume groups. 

The minimum traffic of interest as 
determined from these diagrams was 
used as a major control in selecting the 
individual routes: First, by applying 

the factor-mileage figure was scaled down­
ward and then projected horizontally to 
the left to intersect with the cumulative-
mileage curve. At this point of inter­
section on the curve, the hne was pro­
jected downward to intersect with the 
traffic volume abscissa which gave the 
minimum traffic volume of mterest; 
Third, by projecting a line upward from 

iOOlOOO 

•5: 7S0 

v3 

IOI7.07 

1 
5 

Trafftc ?o/ume - l^ehtcfes per 24 Hours 
Figure 1 

the percentage factor developed for each 
county to the total factor mileage in the 
primary and secondary-road system de­
termined generally the resulting mileage 
figure representing the miles of road to 
be selected within the county as illus­
trated in Table 4; Second, by reversing 
the scale of cumulative miles on the lower 
half of the cumulative mileage diagram 
as shown on the right side of the chart, 

the point of mtersection of the cumula­
tive-mileage curve to intersect with the 
cumulative-vehicle mileage curve, and 
then projecting a line horizontally to 
the right from this point of intersection 
to intersect the reverse ordinant scale in 
percentage of the cumulative-vehicle 
miles, gave the percentage of the total 
traffic accommodated by the ehgible 
roads for inclusion in the selected primary 
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and secondary system to the total rural-
road vehicle mile travel 

There always are exceptions to every 
rule and when we had made our final 
choice we found we had more mileage 
than our factors allowed in some coun­
ties and less in others, but as a whole the 
system seemed to be well selected 

Some of the exceptions are perhaps 
worthy of comment. 

In Chelan County we had more mile­
age than was permitted by the factors. 
Chelan County is an area of mountains 
and valleys and lakes. The mountainous 
areas are in national reservations which 
are subject to recreational travel, and 
considerable settlement exists in the 
narrow valleys. Roads are necessary to 
reach the farmed valleys and recreational 
areas, and the terrain required more 
mileage than our factors indicated. 

Clallam and Jefferson Counties contain 
the Olympic primary highway, and in 
their westerly regions they have a large 
mileage that serves hardly any popu­
lation Since this primary mileage is of 
little local use, i t makes necessary an ex­
ception in the allocation to these two 
counties. 

Cowlitz County has a large area of 
assessed timber that is unpopulated, 
which creates an unusually high mileage 
factor. The routes selected provide a 
high degree of service to its productive 
valley areas and further mileage is un­
necessary until the forest products de­
mand increased mileage. 

Ferry County is thinly populated re­
quiring large mileage to cover its area, 
and the selection was limited to less than 
the factor determination In this county 
the minimum traffic of interest was below 
the amount considered advisable for 
inclusion. We believe that because sup­
port of this system is partly supplied 
from highway user revenues a lower 
traffic limit should not be considered. 
I f additional mileage were given to this 
county, traffic volumes thereon would be 

lower than in any other county in the 
State and we do not believe that con­
dition is justified. In this county also, 
as well as Okanogan, we included the 
area of Indian reservation lands because 
a considerable portion of the land has 
become taxable and the population is 
the cause of considerable traffic Also, 
investigation has shown that road funds 
inside reservations are generally inade­
quate for improvement of primary and 
secondary routes. 

In King County apparently we have 
not selected sufficient mileage in spite 
of the fact that we deleted the urban 
area and population outside the city of 
Seattle. Our measure of traffic service 
indicates the desirability of adding more 
mileage, but we have refrained from 
doing so because we believe local revenues 
would be sufficient to care for the remain­
ing system. 

San Juan County is composed of four 
small islands, and traffic volumes are too 
low to warrant any additional mileage. 

In other counties exceptions fall under 
similar cases. * 

I t appears to us that there are a few 
tests that can be made of the final selec­
tion. The first of these is traffic service 
to the county. After the first selection 
we found that by measuring the per­
centage of vehicle miles on the combined 
primary and secondary systems that a 
near uniformity existed in each county. 
We returned to those counties which were 
out of line and found that in nearly all 
instances the addition of more miles or 
a deletion would be indicated by both the 
factors and the table of percentage of 
travel on the primary and secondary 
highways. The exceptions to the factors 
have already been noted. After a read­
justment of mileage a stnking uniformity 
of service in each county was found as 
shown by Table 4. 

The indication of traffic service uni­
formity of the systems selected for the 
various counties is shown by Table 5 
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which gives for the five typical counties 
the peroentages of the total traffic served 
by the selected mileages 

I t would almost be possible to deter­
mine mileage allocation to each county 
by picking this figure from the cumulative 
curve for each county as in Figure 1. 

Another measure of the utility of the 
combined system is the service to school 
bus and postal routes which has been 
demonstrated by Table 2 in the five 
typical counties. 

A final test of the selection is by use of 
the land-use map. We know of no better 
means than this of indicating the value 
of roads to agricultural development. 

Briefly then we arrive at the following 
general conclusions concerning the selec­
tion of the secondary or feeder road 
system 

1. That the primary and secondary 
routes must form an integral system be­
cause the primary and secondary high­
ways are generally overlapping in service 
characteristics. 

2. That the primary systems now 
designated are not based on specific 
service characteristics and perhaps parts 
should be secondary, therefore factors 
for mileage allocations to counties are 
difficult to apply because of the disturbing 
effect of the existing primary system. 

3 That an integral system of primary 
and secondary routes may be selected 
leaving a tertiary system with a rather 
definite point of indication as to the 
beginning of the tertiary system 

4. That distinction between primary 

and secondary systems may be made 
later according to definitions to be deter­
mined. 

5. That proof of the proper selection 
of an integral system can be achieved by 
measuring service to dwelhngs, school 
bus routes and postal routes, and total 
travel in each county as well as service to 
proper land use. 

6. That factors for allocation of mile­
age to the individual counties can be used 
as a guide when applied to combined 
primary and secondary mileage. 

T A B L E 5 

County 

Percentage of total 
tnfSc served by 

the aeleoted nule-
acee of primaiy 
and secondary 

roads 

5 Whitman 79 
2 Lincoln 83 
1 Clark 82 
3 Pierce 85 
4 Whatcom 81 

7. That "rural taxable land" and 
"rural population" were the best factors 
to use in Washington as shown by final 
tests. 

8. That exceptions in the amount of 
mileage determined for each county must 
be made for special conditions 

9. That i t would be almost possible 
to eliminate the use of factors for mileage 
allocation to each county and use a uni­
form percentage of travel served to deter­
mine the combined mileage of pnmary 
and secondary routes for each county. 




