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Enough already has been developed to show beyond doubt that data collected 
in good origin and destination studies are necessary not only in locating and de
signing new facilities properly, but also in providing more efficient use of present 
street and parking facilities. The information also is important in broad plan
ning for future urban development, because of the close relationship between 
transportation in the city and its housing, schools, stores and other facilities. 

During the coming months, more information will be developed from the cities 
in which surveys have been conducted, and in others not yet started. Refine
ments in survey techniques and additional uses for the data can be expected, so 
that this first report of the committee is a report of progress to date. 
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SYNOPSIS 
Origin and destination surveys have been made for many years in connection 

with studies for river crossings and city bypasses and the techniques for such 
surveys of comparatively limited scope are well developed. Generally, auto
mobile drivers are interviewed at roadside stations and the results correlated 
with traffic counts. 

The finding that all but a small percentage of the traffic approaching any of 
the larger cities is destined for the city itself shows that the greatest need is for 
adequate highways leading into the city rather than for bypasses. Because of 
the complexity of urban traffic, brought about by the influence of the street grid 
on the large traffic volumes, origin and destination surveys are especially needed, 
yet difficult to make by methods previously used. 

The need for new techniques has become apparent, and in recent years a num
ber of methods have been tried in different cities. Study of this experience leads 
to the conclusion that the method promising to give the most valuable informa
tion at the least cost is one based on interviews made in a representative sample 
of the dwelling units in the area, in which information is obtained concerning all 
of the travel for a day by all residents of the dwelling units, supplemented by 
information concerning trips by non-residents obtained at a cordon of stations 
at the outer limits of the area. 

The home-interview method is especially adapted to studies under abnormal 
traffic conditions, because i t provides the means for adjusting for the abnor
malities. Studies of this type are now under way in 24 cities, imd in a number of 
these, the work has progressed to the analysis stage. First results are con
firming the value and the practicability of the method. 

For many yeare, origin and destination sur- selection of the proper location for a new 
veys have been made at river crossings in con- facility, the estimation of the traffic volumes 
nection with specific problems, such as the which should be assumed in the design, and the 
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determination of the economic practicability of 
toll crossingR. For example, the New York 
Port Authority has collected and used many 
data concerning the origins and destinations 
of the trans-Hudson vehicular traffic.^ 

Another important use for surveys of this 
character has been in the investigation of pro
posed bypasses around cities. Origin and des
tination data obtained at stations located on 
highways where they enter the urban areas 
have been employed in estimating the number 
of vehicles which would use a bypass, if con
structed, the location which would be of most 
service to traffic, and the benefits which 
would accrue to the users. While such sur
veys have shown the need for bypasses in some 
cases, they have generally indicated that most 
of the approaching traffic is destined for the 
city itself, rather than beyond it , and would 
be served best by a highway that would per
mit free and uninterrupted travel to or near 
the heart of the city. This finding has led to 
the realization that the principal need in most 
large urban areas is for express facilities into 
and through the city. As such facilities would 
be used by intracity traffic to an even greater 
extent than by through traffic, the need has 
developed for origin and destination studies 
including within their scope travel with origin 
and destination both within the city, as well 
as that extending on to the rural highways. 

The techniques for the surveys at river cross
ings, and at the outer fringes of urban areas 
have been well developed and are compara
tively simple. For a representative period of 
time, all vehicles are counted and classified as 
to type, and the drivers of all, or a representa
tive portion, are stopped and asked the origin 
and destination of the trip and the location 
and purpose of any intermediate stops. I f 
only a portion is interviewed, percentages 
calculated from the origin and destination 
questionnaires are applied to the total traffic 
observed. 

The determination of the origin and desti
nation of the intracity traffic is much more 
difficult, because of the larger traffic volumes 
and the many alternate routes of travel 
afforded by the street grid. These same fac
tors make i t impossible to estimate accurately 
the benefits which would accrue from any im-

> "Geographic Distribution of Trans-Hudson 
Vehicular Traffic in 1935," WPA Project No 
665-97-3-13. 

provement, or the location which would best 
serve traffic, from an observation of traffic 
counts and turning movements alone. Traffic 
in an urban area is fluid in nature; i t may shift 
from one route to another to avoid congestion 
and delay, or to take advantage of especially 
attractive facilities. I t is only through a 
knowledge of origins and destinations, there
fore, that a determination of needed traffic 
routes can be made. 

METHODS FBEVIOUSLY USED 

For the past several years realization has 
been growing that new techniques would have 
to be developed for urban origin and d^tina-
tion surveys; in fact, procedures somewhat 
experimental in nature have been devised and 
used in a number of cities. In some cases as, 
for example, in Columbia, South Carolina, the 
conventional methods of the external surveys 
have been employed within cities and traffic 
has been stopped and interviewed at points of 
traffic concentration. Such methods, how
ever, are applicable only to problems of limited 
scope or to those of a more general nature in 
small or medium-sized cities in which most of 
the traffic funnels through a few bottlenecks. 
In any case, the large traffic volumes which 
occur within urban areas make roadside inter
viewing extremely difficult. 

I n Chicago, a comprehensive surv^ was 
made, in which routes of travel were traced for 
a day by the observation of tag numbers as 
the vehicles passed stations which encircled 
numerous zones throughout the city. Boy 
scouts were used as recorders a.nd the super
vising personnel was supplied by the States, 
municipalities, counties, and other jurisdic
tions which participated in the survey. The 
voluminous data obtained were analyzed by 
punch-card methods. The survey was suc
cessfully carried out and proved to be of great 
value in the planning of highway facilities.^ 
Surveys much more limited in scope have been 
made by similar methods in Texas and else
where.' Such surveys are quickly organized 

* "A Traffic Survey of the Chicago District," 
by the Cook County Highway Department, 
April 1943. 

• "Preliminary Report on an Expressway 
Through and Between the Cities of Dallas and 
Fort Worth for the Texas Highway Depart
ment," by Parsons, Brinckerhoff, Hogan, and 
MacDonald, October 1944. 
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and analyzed and give invaluable assistance 
in the solution of defimte urban problems 
where time is a vital factor. 

In Cleveland, questionnaires were distribu
ted to workers through their employers to 
determine the daily movements to and from 
work. The returns were expanded on the 
basis of total employment by zones or census 
tracts. This information was used in the loca
tion and design of expressways. Similar sur
veys have been made in Schenectady and other 
cities. 

I n Detroit origins of workers in all major 
industrial plants were obtained by analysis of 

as the destination. Maps were made show
ing the'daily movements between home and 
industrial area with straight-line flow bands, 
the mdth of which indicated the number of 
persons. One flow map was made for each 
industrial area and a composite (Fig. 1) was 
made from that. Included in the composite, 
however, in addition to the downtown em
ployees are shoppers distributed throughout 
the city according to population in census 
tracts and department store sales by census 
tracts. 

The origin and destination chart was used to 
determine where people want to go in their 

DBBn-KsnnMtn OF antms mrtK 

Figure 1 

a "swap-iide" questionnaire which was dis
tributed by the local office of War Transpor
tation. To these were added the o r ig ins of 
downtowTi employees, ob t a ined by the Street 
Railway Department through a questionnaire 
distributed in cooperation with the building 
managera. 

The industrial sample was divided into ten 
industrial areas and adjusted for 100 per cent 
employment within each area. Al l of the 
workers were distributed to census tracts of 
residence in the same ratio as found in the 
original sample. 

Census tracts were used as the basis for the 
origin of all employees and "industrial areas" 

daily travels, regardless of existing street 
facilities. From the original chart, the flow 
bands were bent and consolidated until they 
formed the network shown by Figure 2. From 
a study of this chart, in conjunction with maps 
showing existing streets and cultural and topo
graphic features, the network of expressways 
shown in Figure 3 was selected. 

Based on the previous experience in Cleve
land, the Ohio Department of Highways de
cided that better results could be obtained by 
questioning workers in their homes, rather 
than at their place of work, and in a similar 
origin and destination survey in Toledo the 
census tract of residence was used as the basis 
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TRNTC FUW BV DESIRABLE ROUTES 
ID MAJOR nXJSTRES MID CEnnULBUSOIESSIEmCr , 

Figure 2 

NtrrWORK 01- HXIIiRSSWA^S i 

Figure 3 

of sampling.^ Through the cooperation of the obtained information on the means, route, and 
public and parochial school authorities pupils time of travel to and from work on a specified 

«"Toledo, Ohio, Regional Traffic Study, day by all workers in their families. Expaii-
1943," Ohio Department of Highways, Toledo sion was made on the basis of the number of 
Traffic Commission. gainfully employed persons residing in each 
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tract as shown by the census. The data were 
correlated with ground counts and the origins 
and destinations of peak-hour travel, which is 
composed mainly of travel to and from work, 
were thus determined. 

In several urban areas, including the An-
sonia-Derby-Shelton area in Connecticut,' 
Albuquerque, New Mexico, and Louisville, 
Kentucky," the origins and destinations of 
traffic counted on the streets, especially at 
bridges and other points of concentration, were 
assumed to be distributed to various zones in 
accordance with the estimated relative impor
tance of each zone as a source or objective of 
traffic. The estimates were based on data 
obtained at external stations, .on census data 
relative to each zone, and on factors developed 
in more elaborate surveys in other cities. As 
more data become available from surveys now 
under way, i t should be possible to establish 
relationships which will aid greatly in future 
estimates of this kind. 

NEW TECHNIQUE DEVELOPED 

Proposals for large Federal appropriations 
for post-war highway construction, including, 
for the first time, substantial sums for the re
lief of city congestion, made i t highly impor
tant to develop and perfect techniques of 
general applicability which would give a basis 
for the determination of traffic needs in urban 
areas. After a thorough examination of the 
procedures which had been used, including 
those previously described, and conferences 
with those who used them, the conclusion was 
reached that intervie\t's made at a cordon of 
external stations surrounding the urban area 
and in a representative sample of the homes 
within the area would give the information of 
greatest value for the least expenditure of 
manpower and funds. These interviews would 
be so conducted as to develop information 
concerning all of the travel within the area 
on a typical weekday. 

The procedure lUready perfected in the 
bypass studies, with some relatively minor 
modifications, was suitable for the interviewing 
at the cordon of external stations. For the 
home interviews, however, an entirely new 
technique had to be developed, because the 

'Highway Research Board, Proceedings, 
Vol. 23 p. 363 (1943). 

• "Traffic Analysis and Expressway Plan 
for the City of Louisville, Kentucky," by 
H . W. Lochner and Company, September 1944. 

determination of a day's travel by questioning 
residents in their homes had never been at
tempted before, except as regards travel to 
and from work as described in the Toledo 
Burv^. 

In other fields, however, the science of sam
pling through home interviews was well devel
oped. The Bureau of the Census, in particular, 
had used this method extensively to determine 
trends between census jrears as well as to ob
tain special information for numerous govern
mental agencies. For example, a consumer 
requirements survey was conducted in 1943 for 
the Office of Civilian Requirements by the 
Bureau of the Census, assisted by an advisory 
board composed of most of the nationally 
known public opinion sampling experts. I n 
this survey i t was established beyond question 
that a sample carefully distributed as r ^ r d s 
place of residence would be representative in 
all other respects. The 4,935 households in 
which interviews were conducted for this 
Nation-wide survey were selected solely on the 
basis of geographical location, yet the distri
bution as regards race, size of family, occupa
tion, etc., was very nearly the same as in the 
1940 census. 

In order to take advantage of their exten
sive experience in sampling and interviewing, 
the Bureau of the Census was asked to assist 
in the development of procedures and numer
ous conferences were held between representa
tives of that Bureau and those of the Public 
Roads Administration. I n addition, at the 
request of the State Highway Department of 
Georgia, employees of the Bureau of the 
Census later assisted in the field work in 
Savannah. 

Following conferences among the officials 
of the State highway departments, cities, and 
the Public Roads Administration, in which 
definite procedures were agreed upon, work 
was started during March, April, May, and 
June 1944, in Tulsa, New Orleans, Little Rock, 
Kansas City (Kansas), Kansas City (Mis
souri), Memphis, Savamnah, Oklahoma City, 
and Idncobi (Nebraska) in the order named. 
Based on experience gained in these cities, a 
manual was prepared and distributed to dis
trict engineers by the Public Roads Admin
istration on July 17, 1944. Subsequently, 
work has been started in Nashville, Shreve-
port, Denver, Omaha, Greenville (South 
Carolina), Fort Wayne, Council Blu£Fs, M i l 
waukee, Atlanta, Cincinnati, Covington-New-
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port (Kentucky), Spartanburg (South 
Carolina), Richmond (V^irginia), Providence 
(Rhode Island), and Charlotte (North Caro
lina). Thus, surveys similar to those de
scribed in the manual are now being made in 
24 cities, or city groups, comprising 21 
metropolitan areas. In all cases the surveys 
are bdng made by State highway departments 
in cooperation with the Public Roads Ad
ministration and with city officials. The 
metropolitan areas of Kansas City, Omaha, 
and Cincinnati lie in two States and, in each 
case, both states have adopted identical 
procedures and are working in close coopera
tion. 

The proportion of dwelling units to be in
cluded in tiie sample was fixed at 10 per cent 
for cities of medium size such as Savannah, 
Tulsa, and Little Rock. This percentage was 
somewhat arbitrary and was based largely on 
the experience of the Bureau of the Census. 
For metropolitan areas of larger size such as 
Kansas City and Milwaukee i t was decided 
that 5 per cent would be sufficient. The re
sults of tests made in Tulsa, Kansas City, and 
Savannah indicate that samples based on these 
proportions have been amply large. 

I n Tulsa interviews were made in all of the 
dwelling units in one zone and Figure 4 shows 
how the results compare with those obtained 

COimnnON OP OkTA EXMNOEO FROM ATEN POKCNT S M I I U 
WITH eOMPLETE DATA OBTMNED IN ZONE C-T, TUtSA, OKLAHOMA 

OF OUTA EXMNDEO FROM FIVE AND TEN PERCENT 
SAMPLEStTRaeTnOL KANSAS CITY, KANSAS 

• • 
Figure 4. Comparison of data enanded from 

a ten per cent sample with complete data ob
tained in zone C-7, Tulsa, Oklalioma 

FBOCEDUBES 

For the internal survey the method is to 
select a uniform proportion of the dwelling 
units throughout all sections of the metropoli
tan area and to obtain from all of the residents 
of the selected dwelling units a complete 
record of all trips made by automobile, bus, or 
street car on the last weekday preceding the 
interview. Expansion is made separately for 
each census tract or zone, using as a factor the 
figure obtained by dividing the total number 
of dwelling units in the zone by the number of 
dwelling units for which trip information was 
obtained. For trucks and taxis the basis of 
sampling is the registration list and a complete 
record of a day's travel is obtained from the 
driver. 

Figure 5. Comparison of data expanded from 
five and ten per cent samples, tract 180, Kan
sas City, Kansas 

by expanding the ten-per cent sample. Bear
ing in mind the fact tiiat the results are for a 
typical day, and that the two samples do not 
cover exactly the same period of time, the 
agreement is remarkably dlose. The same 
can be said for the comparison of an expanded 
5-per cent sample and an expanded 10-per cent 
sample for a zone of residence in Kansas City, 
Kansas, shown in Figure 5. 

From the Savannah data a more elaborate 
and somewhat more significant test was made. 
The entire sample of automobile trips recorded 
in interviews in 10 per cent of the dwelling 
units of the metropolitan area was tested to 
determine the extent to which the results ob-
obtained by expanding the 10-per cent sample 
and by axpanding 5-per cent and 2i-per cent 
samples, similarly selected, would be expected 
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to deviate from the results which would be 
obtained if interviews were made in all of the 
dwelling units of the area. The measure of 
the deviation is the "standard error," which 
is the percentage within which the expanded 
data from the sample will agree with the com
plete data from all dwelling units in two cases 
out of three, and is one-half the percentage 
within which the data from the sample will 
agree with the data from all dwelling units in 
99 cases out of 100. 

Table 1 gives estimates of the standard 
errors, for samples of 10 per cent, 5 per cent, 
and 2i per cent, in the expanded number of 

TABLE 1 
STANDARD ERROR OF ESTIBIATES FOR NUMBER 

OF AUTOMOBILE-DRIVER TRIPS DESTINED 
TO DIFFERENT CENSUS TRACTS FROM INTER
VIEWS AT 10,6, AND 24 PER CENT OF THE TOTAL 
NUMBER O* bWELLING UNITS I N SAVANNAH, 
GEORGIA 

Census 
tract of 
destina

tion 

Estimated 
number 
of trips 

Standard error Census 
tract of 
destina

tion 

Estimated 
number 
of trips 10-per 

cent 
sample 

5-per 
cent 

sample 

2i-per 
cent 

sample 

per cent per cent per cent 
3 2710 7.7 10.9 15.4 
4 2482 7.8 11.0 15.6 

29 1263 11.2 15.9 22.5 
27 929 12.1 17.1 24.1 
24 895 13.2 18.6 26.4 
30 854 14.8 20.9 29.6 
22 822 8.8 12.5 17.6 
21 819 12.2 17.2 24.3 
S 806 15.8 22.3 31.6 

26 785 13.7 19.4 27.4 
37 773 9.7 13.7. 19.3 

7 731 15.2 21.4 30.3 
19 730 17.7 25.0 35.3 
8 696 18.5 26.2 37.1 

2S 584 16.6 22.1 31.2 
11 560 16.1 21.4 30.3 
13 557 16.7 23.7 33.5 
18 556 23.2 32.8 46.4 
6 652 18.2 25.7 36.3 

15 546 19.6 27.7 39.2 

trips with destination in specified census 
tracts. The tracts are arranged according to 
the number of trips terminating in each, the 
one with the largest number of trips being 
first, and the others following in descending 
order. According to the expanded 10-per cent 
sample, 2,710 automobile trips ended in tract 
No. 3, and the chances are two out of three 
that this figure does not differ more than 7.7 
per cent from the figure which would have 
been obtained if interviews had been con
ducted in all dwelling units in the area. I f 
only a 5-per cent sample had been obtained, 
the corresponding figure would have been 10.9 
per cent, and for a 2}-per cent sample, i t would 

have been 15.4 per cent. For tract No. 4, 
which was the destination for a slightly 
smaller number of trips, the standard error is 
slightly larger. When the number of trips 
drops to 1,263 (tract No. 29), the standard 
error goes up to 11.2 per cent for the 10-per 
cent sample, to 15.9 per cent for the 5-per cent 
sample, and to 22.5 per cent for the 2i-per cent 
sample. 

In view of the fact that accurate estimates 
are needed principally for the larger traffic 
movements (say, upwards of 2,000 vehicles a 
day), the 10-per cent sample appears to be 
amply large for Savannah. A 5-per cent sam
ple appears to be somewhat too small in this 
case, but the figures suggest that a sample of 
this percentage, or even a smaller one, might 
be ample for a laî ger city in which the principal 
interest is in traffic movements greater than 
any shown in the table. A test of the data 
relative to internal auto-driver trips crossing 
the Bay Street Viaduct, shown by the ex
panded sample to be 4,092 per day, indicates 
a standard error of 5.4 per cent for the 10-per 
cent sample and 7.7 per cent for a 5-per cent 
sample. 

As results of the various surveys now under 
way are received, further analyses will be made 
to determine the proper size of samples for 
different conditions. I t must be borne in 
mind that the limiting of the interviews to a 
percentage of the dwelling units is not the only, 
nor necessarily the principal, source of error 
in the data. Even a 100-per cent sample 
might be in error because of failure to report 
all trips. 

The best basis for sample selection has been 
found to be the Sanborn maps, where they are 
available and up to date, as they usually are 
for the more populous portions of a city. I f 
the sample is 10 per cent, the person making 
the selection starts counting at one comer of a 
block and counts around the block, indicating 
every tenth dwelling for inclusion in the 
sample. After the last dwelling unit in a 
hlods. is designated, the counting proceeds on 
to the end of that block and continues up to 
ten in the next block for the designation of the 
next unit. 

Where there are two or more dwelling units 
in one building, each designated by a separate 
house number, this is indicated on the map and 
each house number is considered as a separate 
unit. I n the case of an apartment house, the 
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map does not show the number of apartments 
and this information must be obtained from a 
city directory or through a telephone call or 
ground inspection. After the number is 
ascertained, each apartment is treated as 
though i t were a one-family dwelling and the 
counting proceeds right through tiie apart
ment house, every tenth apartment being 
designated for inclusion in the sample. Resi
dents over stores and permanent residents of 
hotels and institutions are separately sampled, 
but transients are excluded. In areas for 
which no Sanborn maps are available, such use 
as is possible is made of city directories and 
existing maps, but generally some field listing 
has to be done. 

KLICTU 
IWTEHVIEW9 COMi'LeTeD 
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Figure 6. Proportion of sample selected for 
which interviews were completed in first at
tempt, and in call-backs, in three cities 

Once the sample is selected, i t is rigidly 
adhered to, and no substitution is allowed. 
I f a dwelling unit in the sample is vacant, that 
fact is the answer wanted, because no travel 
was performed by persons residing in i t . 
Every effort is made to obtain complete infor
mation concerning all of the travel by all 
residents in a selected dwelling unit and as 
many calls are made as are required to do this. 
I t has been found that favorable publicity in 
the newspapers and by radio, explaining the 
purposes and methods of the survey before the 
interviewing is started, has helped to obtain 
the cooperation of the public, principally by 
removing any suspicion that the questions 
have anjrthing to do with gasoline rationing. 
In most cases, additional advance information 
concerning the survey is given on post cards 
sent to the householder in each selected dwell-

iiog unit just a few days before the call is to be 
made. With such aids the public reception 
of the survey has been excellent and full infor
mation has been freely given. Figure 6, 
which gives combined data from Tulsa, Nash
ville, and Savannah, shows that the number of 
persons refusing to answer has been negligible, 
amounting to only four-tenths of one per cent. 
I t shows further that in 65 per cent of the 
cases, only one call was required, and that in 
30 per cent complete information was ob
tained after one or more repeat calls. 

The information obtained concerning all 
trips was the occupation and industry of the 
person making i t , the time and place of start
ing and ending the trip, and the purpose. 
Street car and bus passengers were ask^, in 
addition, whether tikey would have driven a 
car i f i t had not been for wartime restrictions. 
For automobile drivers additional questions 
were asked concerning the number of pas
sengers, route of travel, intermediate stops, 
and place of parking. A typical form to be 
filled out for each dwelling unit is shown in 
Figure 7 and a typical trip form is shown in 
Figure 8. Much of the latter form can be 
completed by simply cireling numbers. 

The questions concerning occupation and 
industry and trip purpose were a s l ^ because 
they have a definite bearing on probably post
war changes. Travel by persons in different 
occupations and industries and for different 
purposes might be expected to change at differ
ent rates. A t the present time most of the 
travel is to and from work, as can be seen from 
Figure 9 which shows the distribution by trip 
purpose for Tulsa. For travel not extending 
beyond the limits of the city and its suburbs 66 
per cent of the trips were to and from work, 
12 per cent were to and from shopping, and 22 
per cent were for social, recreational, and other 
purposes. We might reasonably expect a 
relatively large increase in travel in the latter 
category after the war. For travel extending 
out into rural areas, 31 per cent were for work, 
3 per cent for shopping, and 66 per cent for 
other purposes. Figure 10 gives similar infor
mation for internal traffic in Kansas City, 
Kansas. I t will be noted that the percentages 
are almost the same as for Tulsa. 

OBOUND COUNT CHECKS 

I n order to test the completeness of the data 
being obtained, certain well-known points. 
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STATE OF 

STODI OP IBAVEL IN THE laTMPOLITMl AREA 

tnot Ho. Bloek Wo. Sctaadnla Mo. 

(Apt. Bo.) (Houso Ho.) (stnat) 

A. Data of trwel, , 19U 

B. Bow nai7 paBBoncer ears ton omad paraoaa Uvlag at thla addreaaT_ 

C. Boa maflgr of tfaaaa ara not In aarrlea? _^ 

S. Bow nangr paraona live bara? ^ 

B. Bow mangr of theaa ara 5 Tears eld or older? 
(1) Bow aaflgr oada no trlpa on date apaelfiad In AT 
(2) H6w naxgr nada one or more reported trlpa on tbat datat 
(3) Far how mx^ waa I t lapoaalbla to obtain t r i p Infonatlan?. 

(a) Reason 
Botes (1) plus (2) pliis (3) should equal B. 

r* niat la the total number of trips reported for persona shown i n B(2)? 

0. Zf quaationa B, C, D, or E are not answered lAat i s the reasonf 

B. Data interview oompletedi ^SIA 

Signature of intervlaweri 
Botes r i l l a aeparate t r i p report (reverse side of this sheet) for each t r i p 

made Igr eaoh peraon, even thon^ two cor more of them magr have.traveled 
together. The total nuiiber of t r i p reporta for the afl^aa ahould .eoual 
the nunber entered In F above. Two t r i p raporta ahoold be completed for 
each round t r i p — one for t r i p awagr and one for the return t r i p . 

Factor. 
Figure 7. Typical Dwelling Unit Summary Form 



F m e n He. Sohediile Ho. 
PwTBoa'B ttrlD Mo. T f t M t MB. Blaek l l b . _ _ 

1. Ml 2. r. 1 - 2 - 3 

n. M . p Report ( app l ioaUe t o o U ) 

1. FarsoB'a ece^patieB and l a d m t j p v i j j 

8ad}t 

C Z I 

B . Bow d i d you nake t h i s taripT ( I f w r e than one node o f t r m l , e i r e l e eaeli one ii8ad}t 
1. A l t o d r i v e r 2. Auto paaaengBgr 3. Straetear e r t ua 4. Tlud 

C. Ihare and .vtaea d i d a t v t t h i a t r i p t a .a . 
a . M j o e i b* I i » e i _ _ _ _ _ _ p . » . 

(Hudwr « atareet, o r "Baa** o r a n a o f 
plaea i f « « U l o o m ) 

9. Hhere and lAen d i d the t r i p endt a.m. . . 
a . Bleeai b . T l a e i P J . | | 

B . l h a t «aa the porpoae o f the t r i p ? 
a . 2. 10 3. Ircm 4 . Durlag 
b . 1 Hark 4. School 8. SheppUig, i q x a r t a n t 

2. Bnaimaa 5. S o o l a l , e u l t n r a l 9. Shopplag, I n e i d a n t a l 
3. Dootor . deaUat 6. BeoMat loaa l 0. Kor r l d a r 

7. Bat tBg 
r. I f there were no war t lne ahortacas o r r e a t r i e t i o a a , wenld jm ham made t h i a t r i p 

aa an auto d r ive r? 1. Tea 2. Ho 
n i . SqppleneBtal M p Rq io r t ( iq jp l loab le . t o anto d r iva r a on ly ) 

0. Boa Bugr paaaangera nade t h i a t r i p , you raa l f laeladedT 
B . Bo* naagr i a t e m e d l a t e etopa f o r yonr own purpoaee o r f b r your paaaancara d i d you 

make dur ing t h i a t r i p ? ' . , _ _ _ _ 
I . ( I f angr intermediate stops eere nede) Where vera these atopa? Bhat was the purpose? 

What k i n d o f park ing d i d you uae? (Bake en t r l ee f a r each a t e p ) i 
Pnrpoae Parking 

Place ( a l t e r code Ho. ( b t e r code He. 
ttcn Bb) f t o m B) 

J . Bhat were the p r i n c i p a l a t ree ta uaad on the t r i p ? _ 

K. Bhlch o f theae at ructurea o r plaeea d i d you paaa t h r o u ^ ? ( C i r c l e each one uaed) 
1. 2. 3. 0. 

I . D id you perk the ear o r c ru lae a t the end o f the t r i p ? 
1. Parked ear 2. Cmieed 3. D id ne t perk or c ru iae 

n. Barking Report j 
M. Bhere and f o r how long d i d you park the car? 

(Number & S t r e e t , e r "HODB* o r name o f 
parking l o t o r garage) ) I 

H . What k i n d o f parking apace d i d you uae? 
1. Curb, unrea t r io ted 4. Realdenoe poroperty 7. Serviee o r r e p a i r 
2. Curb, r e e t r i e t e d S. Parking l o t , tree 8. Oerage atorage, f r e e 
3. Curb, netered 6. Perkthg l o t , pay 9. Garage atorage, pay 

0 . ( I f fcarged f o r parking—3, 6, o r 9 i n H) Bhat was the parking charge? 
B p e r i 1. Bour 2. Day 3. O v e m i ^ t 4. 24-hour day 5. Beek 6. ttonth 

P. a . Bow long d i d i t take you t o go ttaa where you parked t o your d e 8 t l n a t i o n ? _ _ i ! l n . 
b . Bow f a r was i t f rom where you perked t o your deat laat ion? bleeka or hundred f t . 
0 . ' Bow d i d you t r a v e l f rom the parking place t o your deat lnat lon? 

1. Walked 2. Anto 3. Streetcar or bua 4. Taxi 
Q. Bow naay t inea a month do you park l a t h i a manner? » 
R, Why d i d you uae t h i a parking Bpece?_ 

8. FlBctor_ 

Figure 8. Typical Trip Report Form 
248 
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preferably bridges, underpasses, or other con
strictions through which large volumes of 
traffic funnel, were designated as control points 

basis of the route of travel and origin and 
destination information, the passenger cars 
passing these points were calculated. Figure 
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Figure 9. Trip Purposes of Automobile Traffic in Tulsa, Oklahoma 
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Figure 10. Purposes of Travel originating 
and terminating within the Metropolitan area 
of Kansas City, Kansas, for each means of 
travel. 

and the traffic passing them was counted and 
classified. From the combined external and 
internal interview data, either on the basis of 
the answers to a specific question, or on the 

11 shows the comparison with ground counts 
for a control point in Tulsa and for one in the 
Kansas City area. I t will be noted that from 
85 to 90 per cent of the total passenger auto
mobile travel crossing these structures were 
accounted for by the expanded interview data. 
Included in the 10 to 15 per cent not accounted 
for is travel by transients, as well as any unre-

Figure 11. l a i c a l trip data expanded from 
interviews compared with actual traffic counts. 

ported trips. Considering the broad ranges 
in traffic volumes which are used as a basis for 
design standards and considering the uncer
tainties with regard to future fluctuations in 
traffic, these are considered to be very satisfac
tory checks. Adjustments can be made for 
the small amount of traffic not accounted for 
by the interveiws. 
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The control points shown in Figure 11 were 
selected because they are well-known struc
tures of considerable size through which large 
volumes of traffic funnel. I n these cases i t 
can be determined with reasonable accuracy, 
from origin and,destination information alone, 
what trips went through the control points. 
Some of the other control points in Kansas 
City could be bsrpassed on parallel streets 
close by and i t was necessary to rely on the 
statement of the person being interviewed as 
to whether or not the point was passed. In 
these cases, a much smaller portion of the 
counted traffic was accounted for by the 
expanded interviews, probably indicating that 
a number of persons who passed the point did 
not remember having done so. I n order to 
eliminate this element of uncertainty, i t has 
been decided that, in future surveys, where 
conditions are favorable to such a procedure, a 
"screen," or line of control points dividing the 
city, will be used so that a definite comparison 
can be made between the expanded origin and 
destination data and the total counts for the 
screen. 

Preliminary results from one city, indicate 
that only about 61 per cent of the traffic cross
ing a large and well-known viaduct was ac
counted for by expanded interview data. 
This was not due to the sample size, because 
the standard error for the sample, in this case, 
is estimated to be less thaa 6 per cent. 
When the comparison is made by hours, i t is 
found that the check for the peak hour is 
88 per cent, and, as the peak-hour traffic is 
used as the basis for design, the most impor
tant part of the information has an accuracy 
within allowable limits. 

The reason for the lack of uniformity in the 
completeness of the data for different hours 
may be the fact that the travel to and from 
work, which makes up most of the peak-hour 
travel, was rather fully reported, while much 
of the travel for other purposes was not re
ported. This emphasizes the need for extreme 
care in instructing the interviewers so that 
they will elicit full information from the per
son being interviewed, and will refuse to accept 
as final second-hand information which may 
be incomplete. I t may also indicate the need 
for better publicity to remove the fear of re
porting non-essential driving. I t will prob
ably be easier to o b t ^ full information 
concerning trips for all purposes after gasoline 
restrictions are lifted. 

TIME AND COST OF THE 8UBVET 

The time required to make the survey nat
urally varies with the availability of person
nel, especially supervisory personnel. I f the 
work is to be pushed, a survey director and 
two or more assistants with considerable 
previous experience in the supervision of 
traffic survesrs are needed. In addition, for 
each ten interviewers to be used in the internal 
survey, there should be a capable supervisor 
who need not, however, have had previous 
experience in traffic studies. From three to 
five days are required to organize and train 
each group of ten interviewers. 

In the surveys so far made the maximum 
number of persons used at one time in making 
home interviews has been between 20 and 40, 
except in one city where 77 were used. The 
number of persons per dwelling unit averages 
about 3.3 and the interviewers have com
pleted about one dwelling unit per hour, on the 
average. In a city of 200,000 population, 
therefore, the man-hours of interviewing for a 
10-per cent sample are approximately 200,000 
divided by 3.3,-divided by 10, or 6,060. For 
a crew of 30 interviewers the time required is 
202 hours, or about 25 dajrs. 

The sample selection is usually started about 
a week before the interview parties are organ
ized, two or three men being used. Truck and 
taxi interviews are generally made by men 
especially qualified for this work, while the 
home interviewing is being done. 

The external survey party for interviewing 
traffic in both directions generally requires a 
chief, a man to classify traffic (the counts are 
made with automatic recorders), two police 
officers, and from three to eight interviewers, 
depending on the traffic volume. Such a 
party can complete the external survey while 
the internal survey is being made. 

Average unit time and cost figures, reported 
by the cities making surveys, are given in 
Table 2. 

The elapsed time, from the beginning of the 
sample selection through the completion of all 
interviewing, has generally ranged from six to 
eight weeks. I n some cases the office work has 
been delajred, or done on a very small scale, 
while field surveys were being made in other 
cities. Where i t was carried out expeditiously 
to the point of completion of all of the tables 
and analyzing one or more proposed routes, i t 
has taken about the same length of time as the 
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field work. There is no reason, however, why 
the office and field work cannot be overlapped 
in such a manner as to greatly reduce the 
over-all time. 

As regards over-all costs, the office work has 
been completed, or nearly so, for only a few 
cities, all of which are under 250,000 popula
tion, and had a 10-per cent sample. For these, 
the average over-all cost is remarkably close to 
ten cents per person; in other words, $10,000 
for a city of 100,000 population, and $22,000 
for a city of 220,000 population. For larger 
cities where a 5-per cent sample is used, the 
cost per person should be lower; however, 
higher wages paid in such cities sometimes tend, 
to compensate for the smaller sample. Based 
on the experience so far, i t seems probable that 
costs will average about eight cents per person 
in the larger cities where a 5-per cent sample 
is used, and may drop as low as five cents per 
person in a very large city in which a 2i-per 

TABLE 2 

Units Cost 

Item Unit per per 
unit Item man-

hour (dol
lars) 

dwelling unit 6.6 0.2D 
Sample selection truck or taxi 7.1 0.19 
Interviewing dwelling unit 1.0 1.07 

truck or taxi 1.0 1.25 
Interviewing (external).. trip 5.7 0.26 
Coding dwelling unit 4.2 0.25 
Coding (external) trip 17.8 0.06 

cent sample is sufficient. These figures are 
for completing all field work and tabulations 
and making some preliminary route analyses. 
The data will undoubtedly be used in the 
analysis of various proposals over a protracted 
period of time and the costs of such work are 
chargeable to the projects being considered, 
rather than to the general sunrey." 

USE OF THE DATA 

For Tulsa an interesting analysis was made 
of the answers to the question asked of pas
sengers in busses, street cars, and automobiles 
as to whether they would have driven a car on 
the trip if i t were not for wartime restrictions. 
I t seemed obvious that if the answer were 
"yes," such a trip would not alwasrs have been 
made as an automobile trip because the car 
would have been out of repair or left for others 
to drive part of the time. I t was assumed that 
70 per cent of the trips for which the answer 

was "yes" would have been automobile trips 
if i t were not for restrictions and the resulting 
shifts in passengers carried by streetcars and 
busses and in car occupancy were calculated. 
These shifts were then compared with the 
shifts from automobile to streetcar and bus, 
which were estimated by officials of the street
car and bus companies to have taken place 
during the war, with changes in car occupancy 
observed on the streets and with changes in 
automobile traffic volumes. The calculations 
showed that the pre-war relationships would 
be very closely restored if 70 per cent of the 
trips for which the answers were "yes" were 
considered to be automobile trips. 

The tabulations resulting from the surveys 
which will be of greatest use are those l owing 
the daily interchange of traffic from one zone 
to another. This information is shown sepa
rately for automobile drivers, automobile 
passengers, and streetcar and bus passengers, 
and for different travel purposes. Passengers 
who say they would have driven if i t were not 
for restrictions are separately tabulated. The 
zones used are census tracts, or subdivisions 
or combinations of these, for cities in which 
such tracts have been established; and other
wise are zones determined on the baas of de
sirable size and land-use characteristics. They 
are small enough to permit a reasonably accu
rate analysis of the desired path for the traffic 
movement and the actual city blocks in which 
the origins and destinations occurred were 
recorded and punched on the cards so that the 
zones may be subdivided in any manner 
desired to assist in the solution of any specific 
problem. 

Figure 12 shows how this zone to zone infor
mation can be made to assist in the determina
tion of a bridge location. The zone to zone 
interchange of all traffic crossing the Intercity 
Viaduct in Kansas City is shown in four charts 
similar to this one. An analysis of the data 
depicted in the four charts will permit the 
determination of the proper location for a new 
bridge, from the point of view of traffic service, 
and the estimation of the traffic which would 
probably use it . 

Figure 13 shows the daily interchange of 
automobile traffic between the downtown busi
ness area in Tulsa and the other zones through
out the city. The trips shown here constitute 
almost 40 per cent of all automobile trips made 
daily in the area. A study is being made of 

the number of daily trips to the downtown area 
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per 100 residents in relation to the economic of the traffic comes into the downtown business 
characteristics of the zone of origin as deter- area from the east. From other charts i t is 
mined from census data, and after this has seen that there is an important east-west 
been done for a large number of cities, i t movement of traffic to and from industrial 

LEGEND 

KANSAS CITY METROPOLITAN AREA SURVEY CONDUCTED JOINTLY 
BY THE STATE HIGHWAY DEPARTMENTS OF KANSAS AND MISSOURI 

•Figure 12 

should be possible to develop factors which plants and of traffic coming in from outside 
can be used in estimating this important traffic the city. An east-west expressway is indi-
movement in different cities under present and cated and an analysis was made to determine 
assumed future conditions. bow much traffic such an expressway would 

I t will be noted from the chart that the bulk carry, on the assumption that no other major 
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passengers in busses, streetcars, or automo
biles, in case the plants should remain in full 
production and restrictions on automobiles, 
parts, and fuel should be lifted. The band at 
the top shows similarly all other potential 
automobile traffic from such shifts. As pre
viously explained, this was calculated on the 
assumption that an automobile trip would 

to have an analysis of traffic in different sea
sons and on Saturdays and Sundays, as well 
as on weekdays. During the war it was not 
thought practicable to obtain this information 
because the flattening of the traffic pattern 
makes it less important than normally, and the 
shortage of manpower makes it necessary to 
reduce the work to a minimum. After the 

TULSA AND 1=̂  
' VICINITY. 

OKLAHOMA 

Figure 14. Estimated Inunedlate Post-war traffic on an expressway if constructed near present 
location of U. S. 66 through Tulsa, Oklahoma 

result in 70 per cent of the cases where a pas
senger said he would have driven if it had not 
been for the restrictions. 

If further study indicates that other major 
improvements should be included in the plan, 
a reanalysis of the east-west route will have 
to be made, because it is probable that such 
improvements would materially effect the 
usage of the route. Future traffic growth, 
over a period of 20 years or more, remains to 
be estimated. Also, it would be desirable 

war, however, there should be interviews in 
each season and information concerning week 
end traffic should be included. 

Much remains to be done to perfect and 
refine the procedures which have been de
scribed. However, there is reason to believe 
that a method is being developed which is 
entirely practicable, and which will give in
formation of a completeness and reliability 
not hitherto attainable in urban traffic 
studies. 




