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CONTROLLED POST CARD S U R V E Y S IN OHIO 

F. J . MURRAY, Chief Engineer 
Ohio Highway Planning Survey 

SYNOPSIS 

The controlled post-card method, as pioneered i n Ohio, lacks 
some refinements of the conprehensive home interview method of 
making internal origin and destination traiffic surveys. However, 
i t does supply adequate data for most Highvraiy and Street Planning 
needs and produces a much larger sample i n a minimum of time, at 
a very low cost. 

I t s use i s limited to those states having vehicle registra­
tion procedures wliich permit segregation of vehicle registration 
data by political sub-divisions or business-machine card records 
which can make such selection. 

This method i s in i t s infancy, conpsired to other methods, 
and i t i s f e l t that there i s considerable opportunity to improve 
techniques and procedures to effect additional economies i n time 
and money i f other states w i l l join in the experimental develop­
ment of this type of survey. The States of Indiana and V/est Vir­
ginia are complimented for having done pioneer work i n this f i e l d . 

The primary purpose of an origin and destination study of any area i s 
to gain a knowledge of t r a f f i c movements v/ithin, through, into, and out of 
the area as a guide i n developing t r a f f i c arteries and other transporta­
tion f a c i l i t i e s to their greatest efficiency at a minimum of cost. 

The counting of t r a f f i c passing given points has long been recognized 
as inadequate (although important) i n solving traffi c problems. The t r i p 
movements of these vehicles must be knovm to arrive at a knowledge of the 
transportation f a c i l i t y needs of the area. The most practical v/ay to ob­
tain this information i s from the vehicle drivers. 

Various methods have been tried from time to time to acconqjlish this 
objective, with varying degrees of success. Some examples are: 

1. School Survey i n which selected samples of school children are 
asked to have questionnaires f i l l e d out by their parents. 

2. V/orker's Survey i n vfhich workers, at selected industrial plants 
are interviewed or asked to f i l l out questionnaires, 

3. Driver Inteirview Surveys i n which drivers are stopped and ques­
tioned at selected origin and destination stations ^vithin the survey area. 

4. Parker's Survey i n which parkers are interviev/ed as they leave 
or return to their parked cars. 

5» Multiple-Cordon Survey i n which concentric cordon circles are 
established i n the area and drivers are stopped and questioned or given 
questionnaire cards as they cross a cordon l i n e . 

6. Home Interview Surveys in which residents are interviev/ed i n 
their own homes. 



Throu£;h years of development of internal origin and destination sur­
veys, the home intervievf method came to be vddely accepted as the most 
conprehensive of the above methods and consequently has been developed to 
a high degree and i s in general use as the standard method. 

Prior to the development of the post-card method, the Ohio Highway 
Planning Survey had undeirtalcen tv;o other types of survey. I n 1940 and 
1941 a so-called workers anrvey v;as made i n Cuyahoga County ivhereby per­
sonal interviev/s v/ere made of a l l industrial and business v/orkers employed 
i n the greater Cleveland area. Again i n 1941 and 1942 a similar survey 
was made i n greater Toledo, except that instead of personally intejrviCT/-
ing a l l workers, questionnaires were distributed through the medium of 
school cliildren. In 19451 a home intervieiv survey was made in greater 
Cincinnati. 

Both types of survey produced the desired basic" t r a f f i c facts essen­
t i a l in developing master plans. In addition to the area surveys describ­
ed above, the Ohio Highway Planning Survey further supplemented the ori­
gin-destination data obtained i n the Toledo and Cleveland surveys with 
coirprehensive parking surveys of the respective dovntovm sections. 

In Ohio we have always f e l t that the home intervievT survey, although 
the best of the above methods, i s expensive and time consuming aind the re­
sults are based on a comparatively small sample of vehicular movements. 
(Usually only 5 or 10 percent of the car ovmers are interviewed,) 

According to cost data compiled by Adolf D. ttay, J r ., of the c i v i l 
engineering department of Iowa State College, the average unit cost to 
pre-select dwelling unit samples and obtain interviev/s vdth each resident 
amounts to §1.30. This figure was derived from costs subiidtted by eight 
cities i n the less than 200,000 population bracket, the average popula­
tion of the eight cities being 124,000. I t assxunes a 10-percent sang^le. 

May's data shows cost per interview (including pre-selection) for 
cities i n the 200,000 to 300,000 population group and cit i e s over 300,000 
population to be $1.70 and $2.10 respectively. 

Figures furnished by the Bureau of Public Roads covering con?)arative 
costs of 17 cit i e s i n a vdde range of population groups are $1.54 for pas­
senger cars and $1.51 for trucks. These Bureau of Public Roads figures 
tend to support May's findings. 

I t i s readily admitted that the interview i n the home obtains infor­
mation other than vehicular origin and destinationj hov/ever,,it was f e l t 
that that data necessary to the solution of highway problems, could be ob­
tained more conqjletely and at less cost by methods other than the home 
interview. In an attempt to find a substitute for the home intei^ew, the 
idea of a post-card questionnaire survey was advanced. 

Early in the preliminary development of this idea, i t became appar­
ent that a considerable saving in time v/ould be effected in addition to 
the saving i n cost. In actual experience to date, after four post card 
surveys, this original deduction has been borne out. I n addition, our 
experience i n the latest survey indicates that improved techniques, par­
ticularly i n the preparatory stage, w i l l further reduce the time span of 
the pre-analytical phase. 

In our investigations we discovered that Ohio has a motor-vehicle 
registration lav/ v/hich requires motor-vehicle license applicants to reg­
i s t e r by city, tovmship, and county of residence and further requires the 
Bureau of Motor Vehicles to f i l e registration cards by these p o l i t i c a l 
subdivision groupings. 



The original and fundamental purpose of such fiLLng i s to effect 
proper distribution of gasoline tax and license revenues among the various 
political sub-divisions according to the complicated formulae provided i n 
the Ohio gasoline and license laws. By accident, therefore, we have the 
ideal instrument to deterndjie the number of vehicles i n each class, reg­
istered i n any desired pol i t i c a l sub-division. 

Using this basic fact, we developed a manual of procedure for a con­
trolled post card survey of the Canton, Ohio, area i n 1947 and submitted 
i t to the Bureau of Public Roads for approval and for permission to pro­
ceed vdth a survey on an e3q5erimental basis. The coi*don area uas entire­
l y urban and comprised approximately 65 sq, miles. 

The general procedure as set forth i n the manual was to: 
1, Contact each registered automobile or truck owner within the 

cordon area by mailing him a self-addressed prepaid post-card question­
naire requesting him to l i s t a l l trips, by addresses of origin and desti­
nation, made by his car on the day after his receipt of the card. 

2. Interviev/ a l l outbound t r a f f i c leaving the area on an average 
day. 

3. Obtain manual and machine counts of vehicular t r a f f i c move­
ments at strategic locations vdthin the area for an average day. 

4, Establish a screen line through the area and count vehicular 
movements across the screen line for an average day. 

In short, the post-card method of obtaining samples of internal ve­
hicular movements, ivas the only major item of departure from the accepted 
practice of conducting an internal origin and destination survey by the 
home interview or any other accepted method. 

The response of the citizens of Canton to our f i r s t effort exceeded 
our expectations: 

(a) 22,684 Cards were sent to passenger vehicle registrants, 
(b) 12,498 Cards were returned, representing 55.1̂ 2 of the passenger 

vehicles registered i n the area, 
(c) 3,291 Cards were sent to commercial vehicle aimers, and fleet 

ovmers of commercial vehicles were contacted by special form letters. Re­
sponse by commercial vehicle owners vfas 1,786 cards or 54.27^ of the com­
mercial vehicles registei^d. Taxi-cab trips vfere obtained from a review 
of the trip manifests. 

At the time of the post card survey i n 1947» Canton had an estimated 
population of 120,000 and 33,000 dwellings. On the basis of the compiled 
average costs for a home intervievr survey a lO-percent home interview 
saitple i n Canton would have cost $4,290 for passenger cars plus an addi­
tional $388 for trucks, this latter figure being based on interviewing a 
10-percent truck san^jle at $1,18 per san^jle. Thus, the total cost of such 
a survey would amount to $4,678 or $38,96 per 1,000 population. 

But by cost account records, the post-card method used i n Canton 
averaged only 13.1 cents per card returned, or sample. This cost was for 
both passenger cars and trucks. I t covers the cost of stock, printing, 
addressing, processing, and postage of each card up to the coding phase. 
Instead of a 10-percent sample, the survey yielded a 55-percent san?)le. 
The cost vras $1,869.95 or §15.58 per 1,000 population or only 39 percent 
of the cost of a home intervievf type of survey. 

Of course, i t i s readily recognized that a large sample i s not nec­
essarily more accurate than, nor even as accurate as, a small, vrell-
selected saii^le, such as produced i n a home interviev/ survey. 



I n accordance v/ith accepted practice i n a l l good t r a f f i c surveys, a 
screen check v;as included as a part of the Canton survey. The t r a f f i c pat­
tern across the screen line as reconstructed from the post-card survey was 
vdthin 5 percent of the manually counted t r a f f i c across that line. Screen-
line checks have been included in a l l Ohio post card survey procedures. 
Those checks analyzed to date show a satisfactory degree of accuracy. 

As a result of the Canton and subsequent surveys, i t \/as found that 
the success or failure of such a survey depends on several specific factors: 

1. VTell-org£Lnized publicity. 
2. Properly-zoned study area. 
3. Carefully pre-zoned cards, 
4. Preparation of a good zone-and-street directory, 
5. Well-selected screen line. 

Cards i n the Canton Survey were zoned prior to mailing and trips 
were coded by a women's organization retained by Canton, The report of 
this survey was entirely technical and was intended for use only by plan­
ning engineers. 

Shortly after the coiipletion of the Canton survey. Franklin County 
and the City of Columbus jointly petitioned the State Highway Department 
for assistance i n conducting an origin and destination study. The suc­
cess attained in the Canton survey prompted the selection of the post­
card method. This afforded an opportunity to test our techniques and ex­
perience -when applied to a much larger area. Franklin County i s roughly-
square, contains 539 s i . miles and had approximately 460,000 inhabitants 
i n 19AS. Columbus and i t s satalites comprise a contact urban area of 50,2 
sq, miles and 383,000 population as of 1948 and i s located approximately 
in the center of the county. The industry of this urban area i s generally 
light vd-th no outstanding or dominating installations. Fourteen other 
incorporated villages ranging i n size from 221 to 3,146 population are 
scattered throughout the rural county area which suirounds this central 
urban hub. 

You w i l l note that the Columbus-Franklin county survey differed from 
the Canton survey i n that the cordon of the Coluinbus survey enclosed a 
rural area which completely surrounded the urban hub and acted as a buf­
fer or cushion betv/een the cordon line and the urban area, whereas the 
Canton cordon line was the corporation line which excluded some urban 
fringe development. 

The Columbus survey included three times more population and an ur­
ban area 3.5 times the size of the Canton area. 

The manual of procedure of the Columbus-Franklin county survey vas 
v/rLtten to take f u l l advantage of local s p i r i t by placing local authori­
ties i n charge of publicity and by publicizing the v/ork i n the names of 
the local authorities. This item of appealing to local pride and local 
patriotism has been of great iiiqwrtance i n obtaining a favorable response. 

The Columbus Chamber of Commerce volunteered to take charge of pub­
l i c i t y for this study and to retain and finance the services of a profes­
sional publicity agency. Another marked deviation in procedure i n the 
Columbus survey over the Canton survey was the employment of more highly 
skilled temporary help in coding. This vas accomplished by arranging 
with the local postal authorities to obtain the off hour services of 
postal clerks and carriers v/ho v^ere thoroughly familiar with the svurvey 
area. 

Another important in^jroveraent in procedure was the publishing of an 
attractive report which could be read and understood by the general 



public, and at the sane time contained the charts and tables so necessary 
to the professional planner. 

The public response to the Columbus-Franldln county survey was even 
better than the response i n the Canton survey. 

Some comparative figures are: 
Item Canton Columbus 

Cards llailed Out 25975 117297 
Percent Return (Over All) 55.0 60.6 
Percent Return Passenger 55.1 61,3 
Percent Return Commercial 54.3 54.8 

I t i s notevrorthy thai in both surveys the passenger car ovmer re­
sponse was better than the commercial vehicle o;mer response. Two more 
recent surveys, (Massillon and the Uahoning Valley) conducted in 1950 
show this same trend. 

Because the Canton internal survey did not have any rural area i n ­
cluded, a comparison of relative response from rural and urban areas i s 
not possible for that study, Hovfever, an virban-rural comparison i n the 
Columbus-Franklin county survey shovred that urban residents responded much 
better th£in rural residents. The comparative response for a l l types of 
vehicles being 62.5^ for urbanites and 53.3^ for ruralites. 

Approximately the same relation of urban over rural response was dis­
covered i n our Hahoning Valley survey conducted i n 1950. 

In attempting to assign reasons for this condition we offer the f o l ­
lowing possibilities: 

(1) Urban traffic problems i n Ohio are more acute and urgent than 
rural t r a f f i c problems. 

(2) Publicity coverage i s better i n urban areas. 
(3) Mai,ling f a c i l i t i e s are better i n urban areas. 

In analyzing the cost of the post-card section of Columbus-Franklin 
county survey v;e found that each returned card brou^t to the coding 
stage, cost 16.6 cents. This was an increase of 3.1 cents over the unit 
cost of the Canton survey. 

We attribute this increase i n cost to two items: 
(1) Increase i n wage or salary costs of 1949 over 1948 and 
(2) Additional cost of preparing and zoning rural cards. 

For the third controlled post-card survey i n Ohio, v/e selected Masil-
lon, a heavy-industrial city of approximately 30,000 population. 

This was a relatively minor job and a review of i t i n this paper i s 
of interest only because i t i s the smallest ci t y i n which v/e have attenpt-
ed a post-card suirvey and because i t s cordon line was patterned after that 
of the Canton survey i n which some fringe urban area was excluded from 
the cordon area. Our experience here supported our earlier conclusion 
that wherever possible the cordon area should include a cushion of rural 
area surrounding the urban core. 

I t was in this survey also that we f i r s t came across the problem 
presented by the gro>;th of automobile registration i n the time interval 
between April 1st, which date begins the auto-plate f i s c a l year, and the 
date of t r a f f i c recording day. In our two previous surveys, t r a f f i c day 
had been so pjose to "License Plate Day" that grov/th of registration 
could be ignored as a factor. Data on registration for the entire state 
i s available i n Ohio on a monthly basis, and political sub-division reg­
istration i s available on a yearly basis. By plotting these two curves 
of the si^te and Massillon registrations over a period of five years and 
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projecting the city curve from April 1 to Traffic Day i n 1950, we obtained 
a f a i r l y accurate estimate of the number of cars registered i n the survey 
area on Traffic Day, 

Our fourth and latest study concerns the Youngstown-Warren-Niles area 
and has been called the Mahoning Valley t r a f f i c survey. This study i s 
patterned after and slightly smaller than the Columbus-Franklin county 
study. The cordon encloses eight townships i n Mahoning County and eight 
tovmships i n Trumbull County, an area of slightly more than 400 sq, mdLles, 
The urban area i s roughly a long string of heavy industrial development 
along both banlcs of the Mahoning River. As i n the Columbus Study, this 
urban area i s surrounded by a rural cushion within the cordon. 

The manual of procedure of the Mahoning Valley study i s also pat­
terned after the Columbus-Franklin coimty survey. 

I n many respects v;e have learned more i n the fields of technique and 
procedure from the Mahoning Valley survey than from a l l the other surveys 
combined. 

I f your experience has been similar to ours i n Ohio, you w i l l readily 
recognize that temporary or part-time help presents many problems and i s 
undesirable at i t s best. In the Mahoning Valley survey we found i t im­
possible to obtain the part-time services of postail employees and had to 
resort to the State Employment Service and recommendations of local of­
f i c i a l s for this help. 

We were prosecuting this study on a very tight time schedule to meet 
a tr a f f i c reporting date which was already near the end of the normal 
tr a f f i c season and so could not be further postponed. Early i n the pre-
zoning operation i t became apparent that our rate of progress was too 
poor to meet our scheduled "T" Day, 

In desperate search for a way out of our difficulties we hit upon 
the idea of an index of city streets using the city directories and tax 
plats and coordinating the streets and house numbers by zones with our 
maps. We found that a trained permanent employee unfamiliar with the 
survey area but using this index could produce five times the work of a 
temporary employee in pre-zoning cards from his personal knowledge of the 
survey area. The index put us back on schedule. Because of this success 
i n the pre-zoning stage we expanded the index during the l u U period sur­
rounding "T" Day, This eoqjanded index included zoning information on 
street intersections, public buildings, parking lots, major industrial 
plants, recreational f a c i l i t i e s , etc. 

Using this index, when we arrived at the trip coding stage of our 
study, we found that we could release the majority of our temporary peiv 
sonnel, retaining only a few of the most efficient to zone the relatively 
few trips v/hich could not be located by use of the index. 

Although cost figures are not yet available for this survey, we are 
sure that the index has saved us money and time, 

FlTom our staff discussions of the faults, mistakes and experiences 
i n the prosecution of the Mahoning Valley survey we are thoroughly con­
vinced that we can save time and money and produce a better job i n the 
future, by application of several refinements i n procedure. We hope to 
make many other post card surveys i n Ohio. On oxar next project we plan 
to punch directly from Bureau of Motor Vehicle Records automobile regis­
tration information into business machine cards using alphabetical equip­
ment. We w i l l then zone these cards by machine sorting and punch the 
zone nuniber into each card. By use of a Card-a-iype machine we w i l l 



pre-zone and address post-card questionnaires automatically from the 
punch cards. 

By using a carefully prepared and complete index, vie can code trips 
faster and cheaper than i n any previous survey. This procedure should 
materially reduce survey costs. 

However, vie believe that the above proposed improvements i n technique 
ajce only a beginning and that many other improvements l i e ahead, particu­
l a r l y i f other states w i l l e:q)eriment with this method of internal survey 
and vdU exchange ideas. 

In conclusion, ue believe that our post card method, although lack­
ing some of the refinements of the comprehensive home inteiTdew method, 
has some advantages of i t s ô m not found i n any other method. Principal­
ly: Economy, large sanple and speed. 

I f other states vdsh to consider trying this method, the State of 
Ohio w i l l be happy to cooperate with them in developing procedures and 
solving problems which are peculiar to their particular locale. 

We would be remiss i n our report i f v;e failed to acknowledge the work 
of Indiana and West Virginia i n the field of controlled post card surveys. 

STATISTICAL AND COST ANALYSIS OF ORIGIN 
TO DESTINATION SURVEYS CONDUCTED IN OHIO 

BY THE "rtJSr CAKD" METHOD 

COST PER COST PER COST PER 
rUME OF SURVET CCN IN POPULA CARDS HAILED CARDS RETURNED CARD CARD CARD 

DUCTED S C » j « « T.ON , . . . „ . „ c < - . . « : , . L T . T . t C » C - . . . C , . . T O T . l " ^ ^ O 

A W 
ANALYSIS 

Canton im7 NO 120,000 22,e8it 3,291 25,975 I2,il98 55 1 1,796 54.3 14,284 55.0 10.131 «0 155 tO.I95 

Coluabus-Franklln I949 538.0 460,000 101,975 12,322 117,297 64,382 61.3 6,753 54.6 71,135 60.6 0.166 0.233 0 297 
Count/ 

Masai I Ion 1950 6 5 29,524 7,707 780 8,487 3,639 47.2 362 46.4 4,001 47.1 0 345 0.471 0.595 

Mahoning Valloy 1950 400.0 358,530 78,907 7,997 88,904 36,686 46.5 4,110 51.4 40,796 46.9 0.237 

»Iiffornation not yet available 



MANUAL OF PROCEDURE 
FOR CONDUCTDIG AND ANALYSING 

THE COLUMBUS-FRANltLIN CCUNTY ORIGIN-DESTINATION SURVEY 

PURPOSE OF SURV3SY 

The purpose of the Columbus-Franklin County Origin-Destination Sur­
vey i s to obtain the daily origin to destination movements of motor ve­
hicles , where those movements are completely or partially within Franklin 
County, 

USE OF SURVEY DATA 

The da,t& secured by the Survey i s to be used by the City of Columbus 
and Franklin County, Ohio, to prepare a master plan of major street and 
road improvements. The Ohio Department of Highv/ays i s to prepare a re­
port det£iiling the findings of the survey, 

RESPONSIBILITY OF PARTICIPATING AGENCIES 

On December 28, 1948, a contract between the City of Columbus and 
the Ohio Department of Highways was signed by the Director of Public Ser­
vice and the Director of Higtavays respectively. The contract stipulates 
as folloT/s: 

The City of Columbus shall: 

1, Upon con^iletion of the survey and preparation of the re­
port, pay to the Ohio Department of Higlmays, a sum of 
money equal to 25^ of the total cost of the origirt-
destination survey and report. 

2. Supply any technical advice, services or material at 
their own expense. 

The Ohio Department of Highivays shall: 

1. Conduct the external and internal surveys supplying a l l 
supervision, personnel and material required, 

2. Prepare a report outlining the facts obtained from the 
survey questionnaires. 

3. Defray 25% of the total cost of the origin-destination 
survey and report. 

The Public Roads Administration shall: 

1. Supply technical advice i f requested to do so by the Ohio 
Department of Highways. 

2. Review survey procedures. 

3. Defray 50^ of the toiial cost of the origin^estination 
survey and report. 



At subsequent meetings of the representatives of the participating 
agencies, i t Mas decided that the survey should be publicized as being 
conducted by Columbus-Franklin County Officials rather than by the State 
ol Ohio or the Federal Government. I t v/as also decided that the local 
representatives should be responsible for the publicity program vjhich i s 
so important i n this type of sui^ey. 

GEiJIRAL ICTHOD OF PROCEDURE 

The Columbus-FranldjLn County Origin-Destination Survey i s to be con­
ducted in the folloiving manner: 

A l i s t i s to be prepared of a l l passenger cars and trucks registered 
by persons living within Franliin County. The l i s t contains the Name, Ad­
dress, and Registration Number for each veliicle registered. Each person 
on this l i s t v d l l receive a card through the mail. On the card i s pro­
vided space for l i s t i n g one day's trips of the vehicle owned by the indi­
vidual. The cards v d l l then be mailed back to the survey office. Cards 
are to be mailed on a day that w i l l preclude the l i s t i n g of Saturday or 
Sunday t r i p s . Traffic leaving the Columbus-Franklin County area w i l l be 
interviewed at the External Origin-Destination Stations. A very exten­
sive program of publicity v d l l be employed during the period of the sur­
vey. Newspapers, radio, posters, and public speakers vd l l be used i n the 
program. Data obtained by the survey v;ill be coded, expanded and adjusted, 
I t v d l l then be punched on IBM tabulating cards to faci l i t a t e preparation 
of the OrigLnr-Destination tables, 

CHRONOLOGICAL DETAIL OF SURVST PROCEDURE 

The detailed discussion of the survey i s divided into three phases. 
The f i r s t phase covers those steps taken up to the time of actual f i e l d 
operations. I t i s called the Preliminary Phase. The Field Operations, 
or second phase, covers the details of collecting a l l survey data. Tiie 
third phase i s called Analysis and gives detailed infor'nation as to the 
coding, expansion and adjustment of the data. 

THE PRELBgNARY PHASE 

The Cordon boundary i s shô m on Figure 1. The cordon coincides with 
the boundaries of Franklin County. I t v;as considered desirable to have 
the cordon coincide v.lth the county line because i t v/ould simplify the 
task of preparing the l i s t of vehicle o>mers from the records of the Bu­
reau of tlotor Vehicles. 

After the cordon had been established, a l l possible locations for 
External Origin-Destination Stations were selected. Traffic counts were 
taken on a l l roads and streets v/hich intersected the cordon. Those roads 
and streets vdth 24-hour volumes of more than 500 vehicles v/ere selected 
as sites for External 0 & D stations. Figure 1 shows the location of 
the stations selected. 

The area within the cordon vas divided into zones. The following 
factors were considered i n developing the zone map: 
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a. To ]<eep heavy industry segregated from business and residentisil 

areas. 
b. To make the downtown business d i s t r i c t into one zone. 
c. In residential areas, to base the size of zones on population 

density, i f possible. 
d. To see that zones were bisected by primary or art e r i a l streets 

v/here possible. 
e. To adjust zone boundaries so that a screen line check could be 

made of the survey data, (Fig. 1 shov/s the zone bovmdaries and 
numbers). 

Two l i s t s of motor vehicles, registered by people living in Franklin 
County are to be prepared. One l i s t w i l l contain Passenger Cars, and the 
other trucks. No l i s t vdU be prepared for busses. The l i s t s are to be 
prepared from the records of the Ohio Bureau of Motor Vehicles. The l i s t s 
T i v i l l contain the name of the registrant, license number, and address. 

FIEID OPERATIONS PHASE 
The field operations are sub-divided into the Internal Survey and the 

External Survey for purposes of discussion. 
The Internal Survey consists of addressing and mailing cards to a l l 

vehicle owners living vdthin the cordon area. I t also includes keeping 
accurate records of the cards returned. 

The interview card to be used i s shown by Figure 2, This card should 
be self-explanatory. Cards for passenger cars and trucks are identical i n 
a l l respects except color. The card for passenger cars i s pink and the 
truck card i s yellow. 

Cards w i l l be addressed from the registration l i s t s previously pre­
pared. After the cards are addressed they w i l l be segregated into zones 
of residence. The sajne zone boundaries vdU be used for zones of r e s i ­
dence as shown i n Figure 1 for zones of origin and destination. On the 
return portion of each card, i n the upper right hand corner, v d l l be 
entered the residence zone number. 

An accurate covuit of the passenger car cards and truck cards sent to 
each zone of residence, w i l l be obtained. This count i d l l be entered in 
Colimin 3 of the Internal Interview Control Form, Figure 3. Separate 
counts w i l l be made on passenger cars and truclcs. 

The Internal Interview Control Forms provide space for l i s t i n g the 
cards returned each day. The Publicity Section vd l l be notified of those 
zones vfhere returns are slov; and the follcdng day's publicity v d l l be 
directed at those areas. 

In zones vdiere the retvu'ns are considered to be too small, and where 
publicity f a i l s to produce good results, i t i s planned that a crew of 
interviev/ers v d l l pick up additional information by house-to-house canvas. 

When the volume of returned cards has diminished to a point vihere 
they no longer contribute materially to the information already received. 
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the internal survey v j i l l be considered to be completed and a l l additional 
cards received w i l l be discarded. 

I t i s knovm that many trucks and taxicabs w i l l make more than eight 
trips per day. Since there i s space on the card for only eight trips, i t 
will be necessary to give such vehicle questionnadres special handling. 
A letter w i l l be sent to a l l taxicab companies in the area requesting that 
they hold their cards until a representative of the survey office contacts 
them. This representative v d l l obtain a l l desired trip data on supplemen­
tary forms. This procedure has been devised because i t would be a very 
dif f i c u l t job to sort out taxicab licenses before mailing. Truck opera­
tors of vehicles making more than eight trips per day w i l l be instructed 
by radio, newspapers and posters to enter euiy additional trips on a sheet 
of paper, attach i t to the card and mail the information to the survey 
office. 

The external sui^ey consists of stopping a l l outbound vehicles 
crossing the cordon boundary and obtaining the information provided for by 
the External Interview Form, Figure 4. This i s the standai>d form used by 
the Ohio Department of Highways on rural origin-destination studies. 

Figure 1 shows the locations of the stations. Traffic counts were 
made at a l l locations to determine the volumes of traffi c crossing the 
cordon. Stations w i l l not be operated vfhere the volume i s less than 500 
vehicles per day. 

Only outbound t r a f f i c w i l l be interviewed. The hours of operation 
w i l l be from 6:00 AM to 10:00 PM. Manual t r a f f i c counts v d l l be obtained 
for 24 hours. The density form to be used i s shown by Figure 5. 

Through vehicles which do not stop i n Franklin County vdll be asked 
one additional question not provided for on the External Interview Form, 
Figure 4* The question v d l l be "What route did you use and from what 
direction did you come vfhen you entered Franklin County?" The route num­
ber and direction w i l l be entered beside the origin. This provides the 
information needed for tracing a l l through t r a f f i c , by routes, across 
the Survey Area, 

GENERAL PUBLICITI PUN 

The success or fsdlure of this type of survey i s entirely dependent 
upon the degree of cooperation vrtiich can be generated i n the residents of 
th6 survey area. A strong, well planned publicity program i s therefore 
a major phase of the study. 

The Columbus Chamber of Commerce has offered to ensploj the services 
of an advertising firm to handle the publicity for the survey. The cost 
of the publicity program v d l l not be charged against the cost of the 
survey, 

THE ANAUSIS PHASE 

For purpose of discussion, this part of the manual i s divided into 
the Internal Survey and External Survey. 
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The Internal Interview cards w i l l be given to the coder as soon as 
they have been entered on the Internal Interview control form. The co­
ders must be employees who are thoroughly familiar with the Survey Area. 
A l l origin and destination addresses w i l l be coded into zones. The zone 
numbers which are shown on the map. Figure 1, w i l l be used. The zone num­
bers v / i l l be entered on the cards i n colored pencil. 

When the cards are given to the coder they w i l l be subdivided into 
passenger cars and trucks, and tied together i n separate bvuidles. A l l 
cards within each bundle w i l l be for the same zone of residence. The co­
ders w i l l retain this sorting while the cards are being coded and return 
a l l cards to their original bundles. The coded and sorted bundles w i l l 
then be given to key pimch operators so that a l l data may be pimched onto 
IBM cards. 

When the internal survey field operations are completed and no more 
cards are being accepted, the internal interview control form v/ i l l contain 
data to be used for determination of the expansion factor. Each r e s i ­
dence zone v d l l have two factors, one for passenger cars, one for trucks. 
The factors w i l l be entered i n the column headed "factor value" and are 
obtained by dividing the number of cards shown in the column headed "num­
ber of cards mailed" by the number of cards in the column headed "total 
cards returned". 

I t i s apparent that duplication of trips data v / i l l exist where a 
vehicle owner living in Franklin County crosses the cordon line i n mak­
ing a t r i p . This t r i p w i l l be reported on the postcard and v/ i l l also be 
reported on the External Interview Forms. In order to eliminate these 
duplications, the Coders w i l l be instructed to drav/ a line through a l l 
trips with either an origin or destination outside of Franklin County re­
ported on the postcards. 

The data from the Internal Interview Cards w i l l be punched on the 
IBM card shorn in Figure 6. The codes used for a l l items other than o r i ­
gin and destination zones (previously discussed) are shov/n beloiv: 

Vehicle Type: Passenger Car Code 1 
Truck Code 2 

Residence Zones: Previously explained. 
Origin Zone: Previously explained. 
Destination Zone: Previously e:q>lained. 
Factor Value: A l i s t of factor values calculated as 

previously described, v/ill be given to 
the key punch operators so that a sepa­
rate master card can be prepared for 
each residence zone. 

The External Inteiview Forms w i l l be turned in at the Survey Office 
at the end of each day's work. The Density Sheets w i l l accompaxiy the 
interviev/ forms. The Density Sheets for each station w i l l be totalled 
and f i l e d until the interview data are coded. As the coding for each 
station i s completed, expansion factors w i l l be calculated for each 
station. 
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Separate expansion factors f o r Passeneer Cars and Trucks w i l l be de­

veloped. The factors w i l l be calculated i n the foLLovdng manner: 

For Passenger Cars; 
Huniber of outbound passenf^er cars counted i n 2 4 hours 

Factor = Number of outbound passenger cars interviewed i n 16 hours 

For Trucks: 
Number of outbound trucks counted i n 2 4 hours 

^ ° Number of outbound trucks interviewed i n 16 hours 

To provide f o r inbound t r i p s , which vdU not be interviewed, a d u p l i ­
cate set of IBM cards w i l l be prepared. This duplicate set w i l l be the 
same as the o r i g i n a l except that the "hour period" columns w i l l be l e f t 
blank and the "destination" codes of the o r i g i n a l cards w i l l be reproduced 
i n the " o r i g i n " columns of the duplicate cards. The " o r i g i n " codes on the 
o r i g i n a l cards v d l l be reproduced i n the "destination" columns of the dup­
l i c a t e cards. Cards f o r outbound vehicles, with both o r i g i n and destina­
t i o n outside of the survey area w i l l not be duplicated because t h i s would 
erroneously double the number of such t r i p s . 

For the purpose of t h i s sujrvey, the area outside of the cordon v d l l 
not be zoned. Vehicles entering the cordon area w i l l have f o r t h e i r o r i ­
gin code, the Esctemal Station number through which they pass when enter­
ing the county. Vehicles leaving the survey area w i l l have f o r t h e i r des­
t i n a t i o n code the External Station at which they v/ere interviewed. The 
i n t e i ^ e w sheets, however, w i l l contain the actual origins and destina^ 
tions by c i t i e s and states. These data w i l l be available f o r analyses of 
specific problems as they are encountered. 

The origins and destinations w i t h i n the cordon w i l l be coded i n t o 
zone numbers. A l l other codes are shown below: 

For IBM card soe Figure 7. 

Station Number: Punch i T i t h o u t coding 

Vehicle Type: Passenger Car Code 1 

Single Unit Trucks Code 2 

Contoinations Code 3 

Origin Zone: Previously explained 

Destination Zone: Previously- explained 
Factor Value: A l i s t of factor values, calculated as 

previously explained, w i l l be given t o 
the key punch operators so that a sep­
arate master card can be prepared f o r 
each station. 
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SCREEM L I N E CHECK 

A screen l i n e check vdLll be made of the origin-destination data ob­
tained by the survey. A screen l i n e i s usually located along a r i v e r , 
stream, railr o a d track or some other t r a f f i c c a r r i e r which has a Hnrited 
number of t r a f f i c crossings. The screen l i n e must also be located so 
that i t T / i l l approximately bisect the survey area and i n such position 
that few i f any t r i p s vdJLl require crossing i t more than once i n t r a v e l ­
ing from o r i g i n t o destination. 

Twenty-four t r a f f i c counts v d l l be obtained at each t r a f f i c crossing 
along the screen l i n e . This gives the actual volume of t r a f f i c v/hi<ih 
crosses the b a r r i e r each day. The number of t r i p s which \/ould be forced 
to cross the screen l i n e i n order to move from t h e i r origins to t h e i r des­
t i n a t i o n i s obtedned from the expanded origin-destination data. The nuitt-
ber of vehicles counted i s then compared with the number of vehicles ob­
tained from the survey data, Maiiy t r a f f i c authorities consider a close 
conqarison of these data t o be a good check of survey accuracy. 

The location of the screen l i n e i n Franklin County i s shown on 
Figure 1 . 
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^ LEGEND 
— • C o l u m h j B Mefropolifon Areo Soundory Screen Line 

Corporation Line Zone Line 
——Cordon @ ZoM Number 

Figure 1. Colm-ibus-Franldin County Qrigirv-Destination Zone Map 
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ORIGIN AND DESTINATION S U R V E Y S IN WEST VIRGINIA 
B Y POST CARD QUESTIONNAIRES 

C. A. ROTHROCÎ  
State Planning Engineer, Planning Division 

State Road Canraission of West Virginia 

The f i r s t survey i n West Virginia t o deterriiine origins and destina­
tions of t r a f f i c by the post-card method as i t v;as originated by Ohio v;as 
made i n 1948 at Fairmont, a c i t y Mxth a population of about 30,000. The 
results of t h i s survey v/ere so satisfactory that three more surveys have 
since been made by the same method: i n Bl u e f i e l d , a c i t y of about 22,000 
i n 1949; i n Parkersburg, including an area ivith a population of about 
40,000 i n 1949; and i n the Charleston-South Charleston area, vdth a popu­
l a t i o n of about 100,000 i n 1950. A l l of these survejrs have proven emi­
nently successful, i n our opinion, i n obtaininc the information they v;ere 
designed to obtain. 

The l i m i t a t i o n s of t h i s type of survey should be veil pondered by 
anyone giving consideration before they commit themselves t o i t . I t should 
be recognized that v/hile the cost i d U probably be less than any other 
kind of survey as con^irehensive, the data obtained v / i l l be i n considerably-
less d e t a i l them the house-to-house interview type of survey, or the com­
bination of the inner-parking area-outer cordon type of survey. Even the 
double cordon interviev/ type of survey provides some kinds of information 
not possible t o obtain by the post-card method. 

But t o obtain a reasonably comprehensive picture of origins and des­
tina t i o n s of vehicular t r a f f i c , including a l l t r i p s , without the neces­
s i t y of obtaining d e t a i l s of parking habits, public t r a n s i t - t r a f f i c , the 
number of persons t r a v e l i n g , the purpose of t r i p s , or hourly patterns of 
t r a f f i c , -the post-card survey has a maximum of usefulness at a minimum of 
cost. 

Aside from these differences i n obtained information, as compared 
with other types of 0 & D surveys, the only signif i c a n t difference i s i n 
the method of determining i n t e r n a l t r i p s . The data on external t r i p s , or 
t r i p s made through or across a cordon l i n e or other d i r e c t interview sta­
t i o n s , are obtained by the usual method of readside interviews, as i n other 
surveys. 

Assuming that -the kind and extent of information obtainable by. the 
post-card survey i s s u f f i c i e n t f o r the purposes, the p r i n c i p a l l i m i t a t i o n s 
and conditions -to be considered about the method may be posed by the oues-
-tion: How accurate are the results? 

The response to t h i s question may, f o r the present, be another ques-
-tion: How accurate are the results of any 0 & D survey? 

To what extent, f o r instance, can any con^dlations of origins and 
destinations of t r a f f i c , being based upon the sums of verbal or w r i t t e n 
reports of indi-vidual t r i p s by indi-vidual persons during a 24-hr. period, 
be considered to be representative of the annual average d a i l y transfers 
of t r a f f i c i n any given area? We have heard of tests f o r probable ac­
curacy having been made during the course of various 0 & D surveys by 
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s t a t i s t i c a l methods; but i f there has ever been a repeat 0 & D survey 
\/hich has v e r i f i e d the results of the o r i g i n a l , i t has not come to my 
laiowledge. 

The end purpose of any o r i g i n and destination study i s , I believe, 
the determination of the major t r a f f i c patterns vrithin such a reasonable 
approximation of the actual average day-to-day movements that any further 
increase i n accuracy v/ould not result i n any signifi c a n t changes i n the 
location or design of a remedial f a c i l i t y . Screen-line checks sho^dng an 
apparent v e r i f i c a t i o n vdthin 90 percent of the counts have been secured 
by post-card questionnaires, and have been the rule rather than the excep­
t i o n . Such results l o g i c a l l y focus attention to^fard the question as to 
whether other types of surveys costing considerably more than the post­
card survey are j u s t i f i e d xinless the additional accuracy, i f obtained, 
might be reflected i n designs other than those predicated upon the data 
obtained by the post-card survey. 

The method of sampling by post card i s , of course, subject t o some 
question, from the point of view of the classical s t a t i s t i c i a n , but i t i s 
t h i s writer's b e l i e f that t h i s c^uestion should be examined somevjhat more 
extensively before the method i s discarded as lacking accuracy con^arable 
to other surveys. I n the post-card surveys made by the Ohio method, re­
turns averaging 6 0 percent or more of the questionnaires have been readily 
obtained. The question of degree of representation of such a sanqjle 
should be examined by actual comparison with some other method of sujrvey 
which r e l i e s upon a saitple of 10 to 15 percent. 

Some study should be made to determine the c r i t i c a l area to be i n ­
cluded i n a zone and the relationship between the zone area and the popv-
ul a t i o n , or number of vehicles therein, found t o be necessary t o obtain 
the most accurate representation of the transfers of t r a f f i c . 

There are other questions to be studied. For instance, i n West V i r ­
ginia i t has been our experience that obtaining s u f f i c i e n t samples of 
t r a v e l by trucks i s very d i f f i c u l t . We have made special e f f o r t s t o over­
come t h i s deficiency by using direct-interview methods f o r vehicles oy--ned 
by f l e e t owners but i n t h i s vre have only been p a r t i a l l y successful, and 
such methods s t i l l may be unrepresentative because there i s yet a large 
number of independently owned trucks not s u f f i c i e n t l y sanpled. 

Another problem i s presented by the t r a v e l of vehicles, both pas­
senger cars and trucks, which may be garaged w i t h i n the area of t h i s sur­
vey but with addresses of r e g i s t r a t i o n outside the area, Uany of these 
are fleet-owned vehicles and i n some sections they may represent a sub­
s t a n t i a l part of the t o t a l t r a v e l . 

One of the p r i n c i p a l d i f f i c u l t i e s found i n West Virginia's experience 
i s that presented by probably unreliable r e g i s t r a t i o n l i s t s . This i s no 
f a u l t of the Registration Bureau, which i s unable to check the accuracy 
of addresses and has no le g a l authority to demand exact street addresses 
rather than post o f f i c e boxes or general delivery addresses. As a con^ 
sequence, i n some of our surveys v/e have had a great many cards found t o 
be undeliverable or returned as wrongly addressed for the vehicle 
represented. 

There i s one feature p a r t i c u l a r l y necessary f o r the success of t h i s 
s u r v ^ i n whatever coimunity i t i s t r i e d : i t must have the popularity of 
public support. To secure t h i s , more than f o r any other type of survey, 
i t i s necessary to publicize i t s execution by a l l available methods, f o l ­
lowing the theme that i t i s by, and f o r the eventual benefit of, the 
people t o whom the questionnaires are addressed; that the degree of t h e i r 
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response v v i j l influence the accuraey of results. Each community presents 
i t s o ™ peculiar problems and required methods i n e n l i s t i n g t h i s support. 

The necessity f o r t h i s p u b l i c i t y feature w i l l usually automatically 
solve one of the greatest problems so vexing to planners: the issue of 
getting the resxilts of t h e i r survey accepted by the people of the community. 

Many engineers have t o l d me of having made t r a f f i c surveys and issu­
ing f a c t u a l reports only to have them l a i d up on the shelf, unaccepted as 
conclusive by the public, and hence of no benefit because the masses of 
citizens knew so l i t t l e about them and therefore mistrusted the findings. 

I t has been our experience vdth the post-card surveys i n West V i r ­
ginia t h a t , because of the p u b l i c i t y attendant upon t h e i r execution by 
which the citizens were persuaded to an int e r e s t s u f f i c i e n t to cause them 
to participate by v o l u n t a r i l y responding to the questionnaires, t h i s i n ­
terest usually led t o general acceptance of the resulting data as factual 
and conclusive. 

Our post-card survey at Charleston v;as a repeat. The f i r s t survey 
had been made i n 1944 by the single-cordon interview method by which, a l ­
though i t omitted a considerable element of t r a f f i c , the data revealed f o r 
the t r a f f i c was technically accurate. But probably because i t had been 
made without a campaign of p u b l i c i t y and pa r t i c i p a t i o n by the l o c a l c i t i ­
zens, except those \Aio wre forced to stop and submit to interviews at 
roadside stations, i t s report ivas never f u l l y accepted by the various oi^-
ganizations and public bodies to vrtiom i t should have been useful. 

The repeat survey by the post-card method was made vd.th the f u l l 
p a r t i c i p a t i o n of these organizations operating through a special central 
committee. The f a c t that an average of 6 0 percent of the post cards was 
returned indicates that the motor vehicle ovmers generally gave t h e i r sup­
port v o l u n t a r i l y , and as a resvQt i t i s probable that the data and conclu­
sions w i l l be generally accepted. Such also was the case of the other sur­
veys — at Fairmont, Bl u e f i e l d , and Parkersburg. 

Other problems of lesser importance have arisen i n connection \dth 
the surveys, of v/hich lack of space and time a l l o t t e d here prohibits f u l l 
discussion. Nevertheless vie i n V/est Virginia t l i i n k that the so-called 
controlled post-card method, as i t was developed by Ohio, and as we ap­
plied i t , i s a reasonably good method and furnished more than i t s money's-
worth i n information. 

Some data on costs of t h i s type of survey as they were tabulated f o r 
the Charleston project are presented. The t o t a l cost of the survey vreis 
0 2 3 , 3 4 0 . 9 8 , divided by items as follovfs: 

1. I n t e r n a l survey by post cards: 
Printing (25,000 cards) - § 395.16 
Postage (outgoing and returns) - 785.41 

Preliminary work: , 
(Searching addresses and addressing c a r d s ) ^ 3702.34 
Zoning cards - 531 .88 
Field and o f f i c e , zoning c i t y and making maps - 473.33 

/ l Ovmers of 2,378 fleet-ovmed trucks vfere s o l i c i t e d by personal c a l l , 
by which t r i p s of 1,971 trucks v/ere returned. The cost of t h i s i n ­
cluded I n the item of "searching addresses and addressing cards." 
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Table continued: 

Analysis: 
Zoning t r i p s - $ 334.85 
I.B.M. - 129.00 
Office work - 278.34 

SUBTOTAL 6630.31 

2. External Survey: 
Field ( i n t e r v Dewers, s u p e r v i s o r s and checkers) - 5202.49 

Analysis: 
Zoning t r i p s - 920.00 
I.B.M. - 129.00 
Office work - 1700.17 

SUBTOTAL 7951.66 

3. Density Counts: 
Field - checkers and counters - 3369.34 
Office tabulations - 954.50 

SUBTOTAL 4323.84 
4i Preparation of report (Mapping, p r i n t i n g , etc.) - 2775*50 

5.....Overhead Expenses (General supeirvision, etc.) - 1659«67 

CEAND TOTAL - 23340.98 

There were 21,478 post cards mailed out, from which 11,745 usable 
returns were obtained. 

Of the post cards returned the number of t r i p s reported by each was 
as follows, i n percentages of the t o t a l . 

Trips Passenger Cars Trucks Total Trips 
Percent Percent Percent 

0 15.5 20.7 15.8 
1 0.6 0.8 0.7 
2 17.1 16.0 17.0 
3 5.7 5.1 5.7 
4 17.2 13.8 16.9 
5 7.8 6.5 7.7 
6 10.9 7.6 10.6 
7 6.0 4.0 5.8 
8 6.1 6.4 6.1 
9 4.5 4.5 4.5 
10 5.2 6.2 5.3 
Over 10 3.5 8.5 3.9 

The analysis of the survey developed a t o t a l of 153f280 t r i p s . Ihese 
v/ere conposed of the folloxving types: 

Type of Trip Passenger Cars Trucks Total 
Through External 5 , 635 2,007 7,642 
Other External 50,538 12,899 63,437 
In t e r n a l 65.565 I 6 . 6 3 6 82.201 

Total 121,738 31,542 153,280 
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NEW YORK STATE TRAFFIC-PLANNING AND 
ORIGIN-DESTINATION S U R V E Y S FOR URBAN 

A R T E R I A L ROUTES 

MAYNARD A. BEBEE, SR. C.E., Bureau of Highway Planning 
Nev/ York State Department of Public Works 

The selection o f procedures f o r urban-area traffio-and-planning 
studies i n New York State was influenced by the scope of the contemplated 
program, the objectives to be met, personnel and organization considera­
t i o n s , and the adequacy of the data obtained. 

I n the four years j u s t passed, the Department of Public Works has 
conducted t r a f f i c surveys i n 60 of the state's 62 c i t i e s . A r t e r i a l reconv-
mendations developed from these surveys and related studies have been pre­
sented t o 28 c i t i e s . Twenty-two c i t y route plans have been adopted i n 
t h e i r general features, and Upstate projects t o t a l l i n g $17,000,000 have 
been undertaken. (Upstate denotes a l l area of the state excepting the 
City of New York.) The a r t e r i a l program i n Nev; York c i t y , including ex­
pressways and some parkvjays, i s progressing i n accordance with an e a r l i e r 
overall plan based on land-use requirements, general origin-and-destina^ 
t i o n investigations and overv/helming t r a f f i c volumes. Projects amounting 
to $71,000,000 are conpleted or under contract on 32 miles of metropolitan 
a r t e r i e s , 

1 NEW Y O R K S T A T E T R A F F I C S U R V E Y o D I s 
Trip is in Direction Traveling When Card Was Received 

WHERE DID THIS TRIP START ? 
If in Fulcon 

Check One (Only) 
In Each Group 

Trip is in Direction Traveling When Card Was Received 
WHERE DID THIS TRIP START ? 

If in Fulcon DIRECTION OF TRIP 
1. • From Home Garage 
2. n To Home Garage 

(Writ*, in Number and Name of Street, or Nearest Interseetton, or Plant, 
or Veil known ButldtngJ 

If outside Fulton 

DIRECTION OF TRIP 
1. • From Home Garage 
2. n To Home Garage 

(Writ*, in Number and Name of Street, or Nearest Interseetton, or Plant, 
or Veil known ButldtngJ 

If outside Fulton 1. • Passenger Car 
2. • Light Tmck 
3. • Heavy Truck 

(ITrtte in Locality and State) 1. • Passenger Car 
2. • Light Tmck 
3. • Heavy Truck Trip is in Direction Traveling When Card Was Received 

WHERE DID THIS TRIP END ? 
If in Fulton 

1. • Passenger Car 
2. • Light Tmck 
3. • Heavy Truck Trip is in Direction Traveling When Card Was Received 

WHERE DID THIS TRIP END ? 
If in Fulton 

1. • Work 
2. G Shopping 
3. • Other (Vrtte in Number and Name of Street, or Neareit Inteneetton, or Plant, 

or Veil knotan Butldtnf) 

If outside Fulton 

1. • Work 
2. G Shopping 
3. • Other (Vrtte in Number and Name of Street, or Neareit Inteneetton, or Plant, 

or Veil knotan Butldtnf) 

If outside Fulton 
1. • Parked at Garb 
2. • Parking Lot 
3. • Storage Garage 
4. • Did Not Park 

(Write in Locality and State) 

1. • Parked at Garb 
2. • Parking Lot 
3. • Storage Garage 
4. • Did Not Park Rontes followed 

1. • Parked at Garb 
2. • Parking Lot 
3. • Storage Garage 
4. • Did Not Park Rontes followed 
Parked for Hrs. 

(ITrz/i in ̂ «/07/i of Ma/er Strttu or Routt Nitmbirf in the arjitr trattltd, 
in or ntjr Fliltm on thrt trip) THANK YOV! 

Figure 1. Questionnaiire Postal Card Used i n 
Traff i c Survey of Fulton, New York 
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I t i s apparent that the state's a r t e r i a l planning, as ^ / e l l as design 
and construction schedules, have been f i t t e d t o the time pro-visions of 
present l e g i s l a t i o n and authorized programs i n such a manner as t o pre-vide 
some measure of the desired t r a f f i c r e l i e f i n the early s-tages of the un­
dertaking. Present urban-route planning, and the i n i - t i a l phases of the 
state's long-range reute planning are nov; 80 percent complete, 

Ques-tLonnaire postal cards v/ere used exclusively i n 49 of the 6 0 t r a f ­
f i c surveys which were conducted f o r the planning studies. The card used 
i n Fulton, a c i t y of 13,000 population i n north-central Nev/ York, i s 
shov/n i n Figure 1, As a result of early experience, t h i s card includes 
modifications t o the o r i g i n a l cards t o assure a maximum of usable data. 

The surveys were generally conducted frem 7:00 a.m. to 7:00 p.m, on 
a summer Tuesday or Thursday, Each driver entering the c i t y , or the i n ­
ner cordon near the central area, received a card on h i s i n i t i a l t r i p , and 
a colored i n s t r u c t i o n card requesting his cooperation i n returning the 
questionnaire card. The colored form v;as also used as a pass at subse­
quent stations. Less than 2 percent of the returned cards «/ere rejected 
because of unsa-tisfactory replies. S l i g h t l y over 1 , 0 6 0 , 0 0 0 cards were 
distributed i n a l l surveys, and 34 percent v;ere rettmied. 

Roadside interviews were made i n combination with the d i s t r i b u t i o n 
of postal cards i n s i x urban t r a f f i c surveys. I n f i v e other c i t i e s 
interviews were used exclusively, employing the form shov/n i n Figure 2 . 

MEW yOHK STATE TRAFFIC SURVEY 
TvDo of Vehicle • P. L. H. B STATION 

Hram ENMNC Mode of Parking - C. L. 0 LOCATION 

TYPE ORIGIN DESTINATION MAIN ROUTES OR STREETS PARKING 

Figure 2. Roadside Interviev/ Form Used i n 
T r a f f i c Survey of Oneonta, New York 

The r e l a t i v e origin-and-des-tinaticn characteristics of Oneonta, a 
c i t y of 12,000 where drivers on a l l t r i p s v/ere interviewed as they enter­
ed the inner and outer cordons, and of Fulton, where postal cards were 
used, are shown. Figure 3 shows external t r a f f i c entering Oneonta at the 
l e f t , and Fulton at the r i g h t . Volumes less than 200 vehicles are not 
shovm on -6he Fulton plate. Figure 4 i s of t r a f f i c \d.th i n t e r n a l o r i g i n 
i n the two c i t i e s . 

With 14 percent greater population i n Pulton than i n Oneonta, i t 
was computed from the survey data that -there vtere 23 percent more t r i p s 
i n Fulton, Although somewhat beside the point, i t i s int e r e s t i n g t o note 
that 22 percent more t r a f f i c passed through Fulton, With 50 percent more 
people i n Fulton employed i n manufacturing and industry there were 70 
percent more t r i p s to the i n d u s t r i a l zones. I n Fulton, 37 percent fev/er 
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U R B u i n w 

ruaffis FLOW C^LF 

Figure 3» Destination of T r a f f i c Entering the City of Oneonta (JLeft) 
and External T r a f f i c Pattern (194S) Fulton Urban Area (Right) 

Figure 4» Destination of T r a f f i c Originating Within the City of Oneonta 
(Left) and I n t e r n a l T r a f f i c Pattern (1948) Fulton Urban Area (Right) 
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persons v;ere eiiployed i n the r e t a i l trades, and there was 22 percent less 
t r a f f i c destined to the business d i s t r i c t than i n Oneonta. The s i m i l a r i ­
t i e s and differences are what we woixld expect to f i n d with either type of 
survey. 

Tlie correlation of such origin-and-destination data to area t r a f f i c 
volumes, with consideration to types of t r a f f i c , produces the t r a f f i c i n ­
formation basic to each route plan. Consideration i s then given to peak-
hour volume demands, street capacities, land-use requirements, c r i t i c a l 
forecasts, and the i n t r i c a t e location problems brought about by natural 
and man-made barr i e r s . 

The general at t i t u d e of the traveling public to the t r a f f i c surveys 
i s reflected by the 34 percent return of the cards. Press and radio pub­
l i c i t y seems t o have accounted f o r some returns i n the v i c i n i t y of 50 per­
cent. Public i n t e r e s t , however, did not remain constant throughout the 
day, as revealed by the con^iarison of hourly returns f o r surveys i n 22 
c i t i e s of the state. The hourly returns shovm i n Figure 5 vary from 39 
percent betv/een 7:00 and 8:00 a.m., to 4 6 percent between 8:00 and 9:00 
a.m., and 2? percent i n the hovir ending at 7:00 p.m. 

-

8AM 9AM lOAM HAM I2N0ON IPM 2PM 3PM 4PM 5PM 6PM 7PM 
Hour Ending 

Figure 5. Percentage of Questionnaire Post-Card Returns by Hours 
from 22 New York State Urban T r a f f i c Surveys 

I n checking i f the f i r s t two percentages indicated a bias on the part 
of /̂age earners, which are presumed t o be predominant i n these early t r a f ­
f i c volumes, comparisons were made as shown i n Figure 6 . The possible 
trend from the upper-left section of the graph, where high percentages of 
wage earners as related t o urban population and lov; returns are plo t t e d , 
to the lower-right section, v/here lov; percentages of wage earners and high 
returns are shovm, did not materialize. Further studies are indicated i f 
conclusions are t o be reached concerning the possible bias of wage earners. 

I n and adjacent to those urban centers vAiich are potent t r a f f i c gen­
erators i s the problem of trends, vfhich bears a direct relationship t o 
the accuracy of origin-and-destination data. T r a f f i c planners realize 
the urgency of combining t h e i r e f f o r t s with those of l o c a l planning auth­
o r i t i e s to the end that desirable and d e f i n i t e patterns of t r a v e l may be 
maintained or developed. Certain considerations today, such as r e a l es­
ta t e and con^jetition, account f o r svidden developments f o r which no ad­
vance notice was given. Extensive i i i d u s t r i a l establishments are closed 
down overnight, and others geared to s c i e n t i f i c development and invention 
are b u i l t i n a few months. Cities are conceived and b u i l t i n a year. 
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There are wars and rumors of 
Tirar. Forecasts involving t r a f f i c 
movements v d l l need periodic re-
viefvi and probably frequent read­
justment. The ingenuity of the 
t r a f f i c planner must be exercised 
i n providing certain f l e x i b i l i t y 
i n long-range plans. Simplified 
traffic-survey techniques are ap­
plicable to this problem* 

Unt i l recently, the effor ts of 
the urban-planning unit i n New 
York's Bureau of Highway Planning 
have been directed toward the com­
pletion of ar ter ia l plems for each 
urban area, VjTiile this w i l l be the 
major e f fo r t of the unit u n t i l the 
reports are completed, increasing 
attention i s being directed to ac­
tual trends as related to various 
forecasts and plans," The observa­
tions, findings, and recommenda­
tions developed from these studies 
v d l l prove extremely v i t a l to the 
long-range a r te r ia l program, 

Origin-and-destination studies 
vdU continue to be a most inspor-
tant £mde to the confirmation of 
present plans or to the making of 
necessary readjustments. Rigid control v d l l be necessary where there are 
comparisons to be made over a long period of time, and i t i s desirable 
that survey procedures coi±iine such control vdth simplicity and ease of 
processing. 

m 2 0 3 0 4 0 5 0 
P E R C E N T C A H O R E T U R N 

N Y S 0 P W B U R E A U O F HIGHWAY P L A N N I N G D E C . I 9 S 0 

Figure 6. Co.i^arison of V/age Earners 
i n Manufacturing Industries as Per­

centage of Total Population and Per­
centage of Postal Card Returns i n 
Each City from k8 Hm York State 

Urban Traff ic Surveys 
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The National Research Council operates through eight divisions covering 
fimdamental and applied natural sciences, as well as matters of inter­
national relations in scientific research. The Division of Engineering and 
Industrial Research is concerned with the stimulation and correlation of 
research in a wide variety of fields in engineering and the applied sciences. 

E X E C U T I V E C O M M I T T E E - C . RICHARD S O D E R B E R G , Chairman; WM. 
R . HAINSWORTH, Vice Chairman; F R E D E R I C K M. F E K E R , T . H. 
MacDONALD, P A U L D. F O O T E . 
E X E C U T I V E S E C R E T A R Y - LOUIS JORDAN. 

H I G H W A Y R E S E A R C H BOARD 

The Highway Research Board is organized under the auspices of the Div­
ision of Engineeringandlndustrial Research of the National Research Coun­
c i l . Its purpose is to provide a national clearing house for highway research 
activities and information. The membership consists ol 42 technical, educa­
tional, industrial, and governmental organizations of national scope. A s ­
sociates of the Board are f i rms , corporations, and individuals who are in­
terested in highway research and who desire to further its work. 

The purposes of the Board are: "To encourage research and to provide 
a national clearing house and correlation service for research activities and 
information on highway administration and technology, by means of: (1) a 
forum for presentation and discussion of research papers and reports; 
(2) committees to suggest and plan research work and to correlate and eval­
uate results; (3) dissemination of useful information and (4) liaison and co­
operative services ." 
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