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A BACKWARD GLANCE 

by Richard E. Rehberg, Editor 

THE U.S. PUBLIC LAND SURVEY IN SOUTHEASTERN WISCONSIN 

Between 1830 and 1836, in an area bounded on the east by Lake Michigan, on the 

south by the Illinois border, on the west by the Mississippi and Wisconsin Rivers 

and on the north by the Fox River, Lake Winnebago and Green Bay, a group of 

United States deputy surveyors general carried out the United States Public Land 

Survey. It stands today as the basis for all division of land and for all real 

property boundary description within Wisconsin and, more particularly, within 

the seven-county Southeastern Wisconsin Region. 

THE SURVEY 

The U.S. Public Land Survey, established by an Act of Congress in 1785, was 

based, in part, on the far sighted concepts of Thomas Jefferson. Jefferson en- 

visioned the U.S. Public Land Survey system as more than a method for car- 

rying out land surveys over large wilderness areas. He envisioned it as a basic 

framework upon which the socio-economic development of the great wilderness, 

which was then America, could take place. He considered such a survey an ab- 

solute prerequisite to the swift, orderly development of these lands by private 

enterprise - an important element in the creation of our nation. It was thought 

too that the descriptions of the physical attributes of the wilderness lands re- 

quired as a part of the survey would act as a stimulant to create interest and 

foster the settlement of hitherto unsettled lands. The story of the U.S. Public 

Land Survey in Wisconsin and subsequent development proves the validity and 

success of these theories. 

The U.S. Public Land Survey in the Wisconsin territory actually began on July. 

11,1830 in the southwest, the area first ceded by the Indians as well as the most 

fully settled, when Deputy Surveyor Lucius Lyon of Detroit began the survey of 

the boundary of the Indian lands. These lands extended from the northern bound- 

ary of Illinois north to the Wisconsin River, and from the Mississippi River east 

to the Rock River. Fighting in the Black Hawk Indian war, arising from a dis- 

pute concerning the ceding of the lands, was still in progress as Lyon began this 

work. By February of 1832, he had resurveyed the northern boundary of Illinois, 

establishing it as the base line for the surveys to the north. Beginning at an in- 

itial point established on the base line two miles southwest of the present com- 

munity of Hazel Green, he extended the Fourth Principal Meridian due north to 

the Wisconsin River near what is now Muscoda. This became the eastern bound- 

ary of present-day Grant County. (See Map 1, page 10.) 

Continued on page 10



ARTERIAL NETWORK 

AND TRAFFIC ANALYSIS ZONES 

by Richard B. Sheridan, Chief Transportation Planner 

Transportation planning is accomplished through a sequence of 

steps which seek to quantify the future demand for transportation [| — 
and the supply of transportation facilities currently available. Se ‘ ia 

Travel surveys are made to determine the origin and destination | & | ae. 
of all person trips, along with the purpose, time of day, and mode | - ie 

of travel used. These trips are assigned to the existing transpor- | | bes a 
tation facilities, and the traffic Volumes thus obtained are com— (mes 2 noe 
pared with measured volumes in order to properly calibrate the A 

constants used in the assignment procedure. Relationships are ™  @9\\) 
derived between trip ends and land use. Given some condition of ee 
future land use, these are then used to predict future trip ends. a ~-<s oe 
Then, for any land use proposal, a future transportation proposal 7 4X ss 
can be formulated which may include both improved existing trans- | = 
portation facilities and new facilities which are considered likely a 

to improve transportation service or to induce the desired devel- “Se 
opment of land. Assignment of future trips to such a proposed eo 

network is made, and the relationship of assigned volumes to ca- 

pacity of facilities is analyzed. 

This article describes two devices used in traffic analysis and 

transportation planning as applied by the staff of the SEWRPC, 

namely: 

1. The street and highway network to which traffic may be 

assigned. 

2. The system of zones by which the locations of trip or- 

igins and destinations are analyzed. 

ARTERIAL STREET AND HIGHWAY NETWORK 

An arterial street and highway network consists of those streets 

and highways which serve, or are intended to serve, the through 

movement of fast or heavy traffic, and which provide transporta- 

tion service between two or more zones. Freeways, expressways 

and parkways as well as standard arterial streets are types of fa- 

cilities included in the network. The primary function of the facil- 

ities included in this network is to facilitate the expeditious move- 

ment of vehicular traffic. Access to abutting property may be a 
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secondary function of some of these streets and highways. While such facilities com- 

prise only about one-fifth of all street mileage, they carry about four-fifths of the traf- 

fic volume, measured in vehicle-miles. 

Collector streets have the function of carrying traffic from minor streets to the major 

system of arterial streets and highways and serve to collect and distribute traffic from 

and to minor street networks. In addition, they usually provide a secondary function of 

access to abutting property. 

Minor streets have the primary function of land access and are used, or are intended to 

be used, primarily for access to abutting properties. The traffic capacity of minor 

streets is generally not a matter of concern in the design of these functional types. Ac- 

cess streets are usually built to standard cross sections which consider the demands of 

drainage, utility location, snow removal, emergency access and maintainance rather 

than the demands of traffic; and they are generally established with sufficient width to 

permit two-way traffic. As long as these roadways serve in their designated function, 

the traffic volume they must carry is not a critical factor in their location and design. 

The arterial street and highway network obtained by application of these functional con- 

siderations is the network to be evaluated. This will determine if component roadways 

have sufficient traffic carrying capacity to meet existing and probable future traffic de- 

mand. Planned or proposed changes to the real roadway network may then be simu- 

lated by the schematic assignment network as an engineering approximation to the real 

world, and it has been found to be particularly useful in traffic analysis. Such approx- 

imations are, of course, commonly used in all branches of engineering as a device per- 

mitting quantitative test and evaluation of only the significant essentials of a problem. 

THE SEWRPC HIGHWAY NETWORK 

This study is fortunate in being able to utilize the results of the 1958 statewide highway 

needs determination study carried out under the sponsorship of the State Legislature. 

This study includes a functional classification of all streets and highways by use only, 

without regard to signed route designations, methods of financing, or responsibility for 

maintenance. The classification is initiated at the municipal level (city, village or town) 

and consolidated and edited at both the county and state levels. The resulting designa- 

tion of road classes represents a concensus of experience and judgment of the functions 

of the existing road network. The state's two higher use classes, "major primary 
roads'' and"primary roads", have been selected as the classification that best describes 

a network of arterial roads as functionally defined above; that is, those whose chief 

function is to move traffic rather than to provide collector services or land access. 

This network includes all the U.S. and state trunk highways and most county trunk 
highways. 

The definitions of the state classifications which have been adapted to the regional 

arterial and highway network are as follows: major primary are... "roads of 

countywide interest and serve intercounty and intracounty traffic.... These 

roads serve major desire lines of travel, have greater than average traffic vol- 

ume and serve the entire area and population of the county." 

Primary roads are...''those which serve minor desire lines of traffic attraction, 
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connect principal land use arees of the county including recreational areas and 

roads which generally connect the rural non-farm areas not served by a state 

trunk highway or major primary highway. These...roads usually carry substan- 

tial volumes of through traffic including commercial traffic. These... together 

with major primary highways...form a grid of primary roads serving all areas 

of the county... nd 

Updating the Arterial Street and Highway Network to 1963 

Early in 1963, the roadways designated as major primary and primary by the Wisconsin 

State Legislative Council, plus the major thoroughfares and arterial streets as desig- 

nated by the larger cities within the Region were color coded on map prints. They were 

then inked in on a base map of the Region. Prints were sent to members of theSEWRPC 

urban and rural highway planning subcommittees (subcommittees of the SEWRPC tech- 

nical coordinating and advisory committee). It was requested that each member submit 

any changes that he thought necessary in his area, or elsewhere, to update the map 

from 1958, the date of the legislative council's study, to May of 1963. This was ac- 

complished at a subcommittee meeting on May 27th. With the inclusion of these 

changes, a basic arterial roadway network had been agreed upon which met the approval 

of all levels of government in the Region. The map thus revised was titled the ''Net- 

work of Principal Streets and Highways", and it was dated May 27, 1963. 

Traffic Assignment 

These roadways were then traced as overlays to base maps of the Region, and at the 

| intersection of traced lines a heavy dot was drawn. These intersections were defined 

as "nodes" and given identifying numbers. The numbering system used is described in 

the last section of this article. The line representing a section of roadway between two 

nodes was defined as a "link". It is identified by the two node numbers at its ends. It 

is these links for which IBM punched cards must be prepared to describe the system 

for test and evaluation. 

TRAFFIC ANALYSIS ZONES 

Closely related to the street and highway assignment network are the geographic areas 

within which trip ends are grouped for analysis. These areas are calledtraffic analysis 

zones. Trip origins and trip destinations determined in the travel surveys are grouped 

by these zones. When trips are assigned to the street and highway network, the com- 

putational procedure requires that all trips in or out of any particular zonebe assigned, 

in or out, through one point in that zone. Similarly, estimates of potential or future 

trip origins and destinations are calculated for the same zones, and are assigned to the 

network through the loading point. In laying out analysis zones and the transportation 

network, a relationship is desired such that the loading points selected are a reasonable 

approximation of the true locii of trip origins or destinations in each zone. 

There are a number of constraints and criteria applicable to this task which are de- 

scribed later in this article. Once these are met, or a good compromise is achieved, 

1 Highway Advisory Committee of the Wisconsin Legislative Council, Wisconsin Highway Needs 

1960 - 1970, January 1961. 
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the remaining decision as to where to place a boundary is a matter largely determined 

by the judgment and experience of those designing the zone system and street and high- 

way network and their knowledge of the local area. 

SEWRPC TRAFFIC ANALYSIS ZONES 

There were a number of considerations and constraints which affected the laying out of 

a zone system for the Region. Some of these considerations and constraints were con- 

flicting,and in delineating zones it was, therefore, often necessary to make judgments 

in an attempt to best accommodate all the applicable constraints and considerations. 

For example: 

1. Zone boundaries must follow U.S. Public Land Survey quarter section lines 

in the areas covered by the home interview survey and follow section lines in 

the remainder of the Region. This constraint was necessary because survey 

data was collected by these units. 

2. Each zone must contain a suitable loading point on the network. 

3. Size and shape of the zone should be such that the loading point is a suitable 

approximation to the point of origin or destination of all trips in that zone. 

4. Access in and out of the zone in various directions on the simplified network 

should be generally comparable to directional access in the real world. (This 

occasionally required adding roadway linksto the network which are of lesser 

importance that those designated on the map of the "Network of Principal 

Streets and Highways". ) 

Oo. Homogeneous or similar land use areas are grouped together where feasible 

for convenience in forecasting trip generation. (For example, the Milwaukee 

County Institutions are delineated as one zone. ) 

6. Natural barriers (major rivers or lakes) are desirable zone boundaries. 

7. Where otherwise feasible, it is convenient to have zone boundaries lie on or 

near civil division boundaries. 

8. Zones are generally smaller in areas of higher trip generation per unit area 

and larger in areas of low trip generation. Therefore, cities and villages 

are divided into smaller zones than the surrounding rural areas. 

9. Using comparable travei time from the periphery of a zone to the load point, 

as a general criteria, results in small zones in the more densely built up 

parts of the cities and large zones in outlying areas. (Thus, if we wish to 

think of the average time for all trips originating in a zone to get to the load 

node as being one minute, it would be permissible to have zone boundaries 

several miles from the load point in rural areas, but only a few blocks away 

in the cities. ) 
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10. The maximum number of loading points and, therefore, number of zones, 

cannot exceed 700 (a limitation imposcd by the computer program which will 

be used for trip distribution and assignment). 

11. The number of possible zone-to-zone movements increases as the square of 

the number of zones. Therefore, a small number of zones reduces the num- 

ber of computations and thus reduces computer operating time. 

12. Offsetting the considerations of item 11 above, is the fact that an assignment 

of traffic from many load points representing small areas, should, in gen- 

eral, yield more realistic results than assignment between a few points rep- 

resenting gross areas. Of course, zones should not be so small that mean- 

ingful forecasts of future trip ends per zone cannot be made. 

13. The screen lines used to check origin-destination survey data must lie along 

zone boundaries. 

Resulting Zone System 

The zones, as finally delineated in the urban and urbanizing areas of the Region, are 

generally not greater than a square mile in area. In rural areas they are larger, and 

increase to township size (36 square miles) for some of the sparsely settled townships. 

In the very dense urban centers, where survey data was collected by units two blocks in 
area, zone boundaries followed the lines of these small survey units. In other areas the 

quarter section was the smallest zone size used. It should be pointed out that one of 

these small zones of quarter section size or less, when located in the middle of a city, 

is expected to produce more trips than whole townships in some of the sparsely settled 

parts of the Region. Other zones were marked off in intermediate sizes, ranging from 

two sections up to about half a township, as seemed appropriate in keeping with the cri- 

teria listed above. (See Figure 1.) Enlarged map scales were used to more easily 

show the zones and network in the urban areas where both zone boundaries and road- 

ways are closer together. 

Typical Adjustment of Zone Boundaries 

The desirability of having load points on the network to properly approximate the loca- 

tion of zone trip ends, led to a decision which illustrates the adjustments required. In 

outlying areas of Milwaukee County, where square mile zones are located, zone bound- 

aries were initially drawn coincident with section lines. It was immediately noted that 

arterial roads in these areas also run along section lines. To use sections as zones 

would require either that all trips for a zone (section) would be loaded in and out of the 

road intersection at a section corner, or many local streets and even artificial links 

would have to be added to the network to get trips in and out of the middle of some 

zones. This seemed undesirable. Therefore, the zone lines were offset half a mile, 

so that roads intersected in the middle of each zone. Thus a loading point on this inter- 

section of two arterial streets provided for the assignment of all trips in or out of the 

four adjacent quarter sections. In these areas four quarter sections from four different 

sections comprise one zone. However, this is believed to better represent trip move- 

ment in and out of the area around the junction of these major roads. 

5D



Figure 1 

IDENTIFICATION OF AREAS FOR TRAFFIC ANALYSIS 
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The Zone Overlay 

The zone overlay was developed in the transportation planning division. The zone de- 

lineation in the City of Milwaukee area was closely reviewed by the planning engineer 

assigned to the study staff from the City of Milwaukee, and the whole overlay was re- 

viewed by an engineer from the State Highway Commission of Wisconsin. It was further 

reviewed by the land use planning division, which suggested several revisions, mostly 

to improve homogenity of land use within zones. They also pointed out several areas | 

judged to be on the threshhold of more intense development where smaller zones than 
originally designated seemed more desirable for forecasting and assigning future trips. 

RINGS AND SECTORS 

Having achieved concurrence on the zone system, the next step was to locate rings and 

sectors for analysis by units of area larger than zones. It should be noted that these 

larger areas will not be used in the same way as zones (to define trip origins or destin- 

ations at a load point). The sectors, which are approximately wedge-shaped areas be- 

tween generally radial lines, will be used for analysis of corridors converging on the 

Milwaukee Central Business District (CBD). They were delineated so as to generally 

have an important radial highway lying near the middle of each. An exception was made 

in the case of sectors 4 and 5, where the line between them is the Milwaukee screen 

line. It lies generally along the east-west leg of 194. Zone boundary lines which best 

approximate radial lines were traced to delineate analysis sectors. 

Rings were also located using the Milwaukee CBD as the center. Ring numbers, like 

section numbers, do not exceed one digit. Since ring 9 is designated to describe every- 

thing outside the Region, the Region must be divided into rings 0 through 8. With use 

of an overlay placed on the Region base map, arcs were drawn; and after a few trials, 

a series of concentric arcs was located which was judged suitable. The zone boundary 

lines lying closest to these arcs were then traced to delineate the analysis ring. 

The area between ring lines and between adjacent sector boundaries is defined as a 

"district. Districts are identified by a two digit number, the first being the ring num- 

ber and the second being the sector number. Thus district 72 is in ring seven and in 

sector two (West Bend area). As stated above, ring and sector lines, while generally 

approximating arcs and radial lines, respectively, were fitted to zone boundaries. 

Therefore, zones are grouped into districts. (See Figure 1.) 

THE NUMBERING SYSTEM 

Zones and Districts 

Zones were numbered consecutively within each district starting at the smallest district 

number. Therefore, zone numbers, like district numbers, increase from the Milwaukee 

CBD outward. Thus zones 1,2,3, and 4 are in the CBD, district 00; zones 5 through 

9 are in district 01; zones 10 through 13 in district 02; and so on, continuing to the 

highest numbered zones which are 615 through 619 in district 89 (highest district num- 

ber.) The computer programs require that zones, but not districts, be numbered in 

unbroken sequence starting with one. There were 619 zones established within the 

Region in seventy-four districts. 
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Nodes _ and Links 

We have established that each intersection of roads in the network is defined as a node 

and is given an identifying number, and that the section of road between two nodes is 

defined as a link and is identified by the node numbers at its two ends. In the SEWRPC 
network, the loading nodes, previously described as loading points, were given the 
same number as their zones. Four digit node numbers were adopted as a convention, 

so lead zeroes were added where necessary. Thus node 0005 is the loading node in 

zone 5; node 0514 is the loading node for zone 514. Numbers 0700 through 1499 were 

allocated for expressway nodes throughout the Region. (See Figure 2 below. ) 

Figure 2 

PORTION OF ARTERIAL NETWORK DIAGRAM 
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‘In order to facilitate finding other nodes on the map, it was found convenient to assign 
a block of node numbers to a geographic area. One can, thereby, reduce map search 
to a fairly small area when looking for a link whose node numbers are its only identi- 
fication. The remaining node numbers were allocated by zone, following zone sequence. 
For example, numbers 1500 - 1508 were allocated to zone 1 and numbers 1509 to 1513 
were allocated to zone 2. Unused numbers were left in each district for future use. It 
will be necessary to enter a table of node numbers to find the zone to which any number 
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over 1500 is assigned, but it will not be necessary to search more than one zone. With- 

in each zone, nodes were generally numbered outwardly from the Milwaukee CBD. 

Nodes on a zone boundary were numbered with those in the lower numbered zone. 

COMPUTER APPLICATION 

The network of links and nodes thus obtained can be described to a digital computer by 

preparing a punched data card for each link, identified by its two node numbers (eight 

digits) and containing link length, travel time and traffic capacity. The computer reads 

this information, and from it formulates a numerical "network description" in itsmem- 

ory. It can then calculate a minimum time path from any one node to any other node in 

the system. It also can assign or load traffic volume between zones on these minimum 

time paths, accumulate the total assigned volume per link for all zone-to-zone move- 

ments, and adjust link travel time on the basis of a comparison between volume as- 

signed and given capacity. Finally, the computer prints out total volume assigned per 

link, summarizes network totals of vehicle hours, vehicle miles, and performs ben- 

efit-cost analysis. . 

CONCLUSION 

This article describes how the SEWRPC roadway network and traffic analysis zones 

have been determined. As the study proceeds, these devices will be used in analysis. 

Traffic assignments determined by the origin and destination surveys will be the first 

assigned to the network. Later assignments will be made to the network after new 

highway facilities, under construction or in design, have been incorporated. Future 

trips per zone will be calculated and assigned to future roadway networks through the 

use of a mathematical model. 

In later issues of the Technical Record the delineation of the transit network and the 

physical inventory of the assignment networks will be described, and traffic assignment 

procedure and results will be discussed in greater detail. 

* ok ok * x 
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Map 1 

U.S. PUBLIC LAND SURVEY IN SOUTHERN WISCONSIN 
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Source: Commissioners of the Public Lands, State of Wisconsin. 

From the base line (see Map 1 above) at intervals of six miles, east and west of the 4th Principal 

Meridian, range lines were run due north. Then from the 4th Principal Meridian, at intervals of 

' six miles north of the base line, township lines were run due east and west. These then formed the 

boundaries of the civil townships, each approximately 36 square miles in area. 

Since due north lines converge with an increase in latitude, the townships were progressively less 

than six miles wide in an east-west direction. To overcome this deficiency, a correction line was 

run at the end of each tenth township north of the baseline due east and west of the 4th Principal 

Meridian, and range lines north of the correction line were started at six mile intervals along the 

correction line. The first correction line bisects Washington and Ozaukee Counties. Evidence of 

the correction is seen in the easterly jog of the east and west boundaries of Washington County. 

Monuments were placed along all town and range lines at intervals of one-half mile (40 chains) to 

mark the corners of sections and quarter sections. The townships were then divided into sections. 

Starting at the section corner monument one mile west of the southeast corner of the township, the 
government surveyors ran a line northerly and parallel to the east line of the township, correcting 
at each mile by measuring east to the section corner monument previously set. As in the township 

surveys, monuments were placed at half-mile intervals. Any discrepancy in the total six mile 

measurement as well as the falling, east or west of the section corner monument of the north boun- 

dary of the township, was noted. Where north-south roads along section lines cross township lines, 
this falling is clearly evident by a jog in the road alignment. Proceeding westerly atmile intervals, 
the boundaries of each section were surveyed and monumented in the same manner, and finally 
north lines of the west tier of sections were run west to the section corner monuments on the west 
range line of thetownship, any discrepancies in measurement again being noted in the last half mile. 

Continued on page 26 
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CONDUCTING THE HOME INTERVIEW SURVEY 

by Sheldon W. Sullivan, Administrative Officer 

Knowledge of the present behavior of travel is a prerequisite toan é Ra 
understanding of future travel behavior. Results of origin-destin- "| oo 
ation studies have demonstrated repeatedly that travel is remark- _ +3 oe 

ably regular in nature. It is this particular quality, in fact, that : A 
permits a confident prediction of future tripmaking. To measure ae 

the amount of tripmaking now taking place in the Region and to See rs 

provide other related information necessary to land use-transpor- <o 

tation planning, four separate travel surveys were required. RE oa a 

These were the home interview, truck-taxi interview, postal ques- 2 XC “i 

tionnaire and the external (or roadside") interview surveys. The j 

home interview and truck-taxi interview surveys were surveys in ue barca 

which individuals were personally interviewed and the person and Br ee 
vehicle trips by residents within the highly urbanized areas of the baa ae 

Region recorded; the postal questionnaire survey accounted for |» ae y @ 

the person and vehicle trips by all other residents of the Region; 

and the external survey reported the travel of residents and non- ed 

residents entering and leaving the Region. 

The most comprehensive and the most important of these four tra- 

vel surveys was the home interview survey. It was the most com- 

prehensive because the data obtained included not only the travel 

information common to all the other surveys, butalso included in- r 

formation on household characteristics; a history concerning the 

changes in location of the home and work addresses of the present 

head of household of each sample dwelling place over a thirteen- 

year period; and data concerning the travel and housing prefer- 

ences of adults in a subsample of the households scheduled for in- 

terview. It was the most important survey because the informa- 

tion obtained was representative of approximately 85 percent of the 

Region's total population, or about 430,000 of the estimated 

500, 000 dwelling places in the Region. The purpose of this report 

is to describe in general terms the organization and operation of 

the survey, pointing out some of the innovations introduced, some 

of the problems encountered and some of the preliminary statisti- 

cal results of the survey. 

SURVEY PLANNING 
One of the first considerations in preparing for the survey was the 

determination of the best method for obtaining data necessary to 
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serve planning needs. Ideally, personal interviews with residents of every dwelling 

place within the Region would be the most desirable arrangement. However ,with ap- 

proximately a half million dwelling places located in the 2688 square mile study area, 

such a procedure was considered totally infeasiblefrom the standpoint of the excessive 

time and cost involved. 

The method considered best from all standpoints, and finally adopted, called for per- 

sonal interviews to be made atan adequate sample of those dwelling places in the highly 

developed areas of the Region, with the balance of dwelling places in the Region reached 

through postal questionnaires. 

Areas Selected for Coverage 

Three major urban areas were selected for personal interview. (See Map 1.) For ref- 

erence convenience, these areas will be called the Milwaukee, Racine and Kenosha 

areas throughout this report. The Milwaukee area included all of Milwaukee County, 
the eastern one-third (approximately) of Waukesha County and the southern portions of 

Washington and Ozaukee Counties. The Racine and Kenosha areas included in both 

cases the principal city and a fringe of the less highly developed environs. 

Arranging the Schedule 

Because of the vast amount of preparation necessary in a home interview survey of this 

magnitude, it was determined early in January, 1963, that the earliest starting date 

would be around the first of May. In the meantime forms had to be designed and 

printed, manuals written, interview personnel recruited and trained, samples drawn 

and the interview assignments prepared. It was also determined that the survey should 

not extend into July, since many residents would be vacationing during that month, and 

this could introduce bias in the data. In mid-February, therefore, the decision was 

made to schedule the survey for the nine-week period between April 29 and June 29. 

Sample Size by Area 

Taking into consideration the standards set by the U.S. Bureau of Public Roads for 

metropolitan areas and experiences of previous large-scale transportation studies, the 

sample rate for the Milwaukee area was fixed at 1 in 30 dwelling places! and for both 

Racine and Kenosha areas at 1in 10. The overall sample rate for the combined areas 

was slightly in excess of 4 percent. 

The sampling process was completed in two phases. A previous Technical Record ar- 

ticle? has described the systematic random sampling used to draw sample addresses 

from utility account records. Not included in these samples were places such as trail- 

er camps, institutions, convents, dormitories and other "special'’ dwelling places. 

To provide for these, a list of all structures containing such units was compiled from 

city directories and telephone yellow page directories. Interviewers, on loan for a 

1 A clerical error during the sampling process resulted in a 1 in 31 sample instead of 1 in 30, 

as planned. The error was discovered when sampling was nearly completed. Because the 

error was considered of minor significance, the smaller sample was accepted. 

2 "Home Interview Sample Selection", Technical Record, Vol. 1, No. 1, SEWRPC, 1963. 
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week from the truck-taxi survey, visited these structures and listed the number and 

location of each dwelling place found. A systematic random sample selection was then 

accomplished using sample rates identical to the original rates for each area. 

Each sample address was geographically located and numerically coded to the proper 

U.S. Public Land Survey quarter section; the quarter section, containing approxi- 

mately one quarter square mile in area, being the basic areal unit for which data was 

collected in the land use-transportation study. 

The total number of sample addresses selected and the number of dwelling places rep- 

resented by the samples in each area are shown in Table 1. 

Table 1 

SAMPLES SELECTED FROM EACH PERSONAL INTERVIEW AREA 

Utility | Dwelling Places 

Area Records Specials Totals Represented 

Racine 3, 242 80 3, 322 33, 220 

Kenosha 2,329 2,401 24,010 

Locating and Establishing District Field Offices 

In mid-March, the interview areas were subdivided into districts and field offices were 

established in each district. The Milwaukee area could not be managed efficiently from 

a single office, and there was some doubt whether the combined Racine and Kenosha 

areas could be managed efficiently from a single office. Since the total number of 

sample addresses within each area was unknown at this point, estimates were neces- 

sary. The total number of households in each area was calculated by examining the 

number of households in each area, as reported by the 1960 U.S. Census, and by arbi- 

trarily adding a flat 41/2 percent of that figure to account for the interim increase in 

the number of households. By applying the sample rates to this total estimate, it was 

determined that approximately 12,500 sample addresses would fall in the Milwaukee 

area, while about 5,500 sample addresses would be located in the combined Racine- 

Kenosha areas. 

It was decided, finally, that the Milwaukee area should be divided into three districts, 

and that the Racine-Kenosha area could be considered as a single district. The three 

districts of the Milwaukee area were designed to minimize interviewers' travel time 

and costs and, at the same time, to contain approximately equal numbers of sample 

addresses. (See Map l.) 
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By the end of March, field offices had been established for all districts. All offices | 
were provided by municipal or county agencies at either nominal or no cost to the Com- 

mission; and in all cases, some furniture was furnished as well. An attempt was made : 

to locate each field office near the center of its district, and this was generally ac- 

complished. (Map 1 also shows the location of these field offices. ) | 

Recruiting and Training Interview Personnel | | 

The recruitment of interview personnel began in the first week of April. Prior to that ! 

time, only the internal survey supervisor (who was in charge of conducting the home 

interview survey and a similar survey for trucks and taxis), the home interview sup- | 

ervisor, and three of the four district chiefs had been hired. (See Figure 1.) . 

Figure 1 

ORGANIZATIONAL CHART | 

Study Director | 

Internal | 

Survey Supervisor 

Home : 

Interview Supervisor | 

District Chiefs 

Lead . 
Interviewers Editors | 

Through the cooperation of the Wisconsin State Employment Offices in Milwaukee, Ra- 

cine and Kenosha and through contacts with the U.S. Census Bureau, the fourth dis- | 

trict chief and a complete roster of lead interviewers, editors and interviewers were : 

assembled by the time training periods were ready to begin. Many of these people had 

valuable prior experience, either with the census or with market research projects. | 

Training sessions for district chiefs and lead interviewers were held in the Commis- 

sion offices in Waukesha during the week of April 15. Unfortunately, because of a de- | 

lay in final approval of the interview forms to be used in the surveys, neither the forms 

nor the procedural manuals were ready for this training period. Preliminary forms | 
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were substituted and oral instructions for completing the forms were necessary. Asa 

part of their training, chiefs and leadinterviewers were required to perform atrial run 

by interviewing preselected sample dwelling places. 

The training period for interviewers took place in their respective field offices during 

the week of April 22. By this time, all interview forms and procedural manuals were 

ready. The five-day training period consisted of intensive instructions on proper 

methods for completing interview and report forms and included a trial run in the field. 

The district chiefs and lead interviewers were in charge of the training sessions. The 

internal survey supervisor and the home interview supervisor visited the field offices 

during these sessions on several occasions to help with the training. 

The personnel required in each district office is shown in Table 2. 

Table 2 | 

DISTRICT OFFICE PERSONNEL REQUIREMENTS a 

Area - District | Chief | Interviewers , Interviewers Editors Total 

Milwaukee (North) #1 1 12 : 2 17 

; Milwaukee (Central) #2 1 15 2 21 

Milwaukee (South) #3 1 12 17 

Racine-Kenosha #4 | 1 15 3 3 23 
| eS 

Interview Forms 

To record the vast amount of data that was obtained in the home interview survey, four 

interview forms were employed. These were the "Interview Address Summary", the 

"Internal Trip Report", the ''Household History" and the ''Personal Opinion (Attitudinal) 

Questionnaire''. (See Figures 2 and 3.) 

Information reported on the interview address summary form included such household 

characteristics as type of dwelling quarters, the number of residents and visitors, the 

sex, age, race and occupation of each household member, the number of autos owned 

and the number of licensed drivers. 
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Figure 2 
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Figure 3 

HOUSEHOLD HISTORY FORM 
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The internal trip report recorded the trips of residents and visitors for a preselected 

travel date. Information obtained for each trip recorded included the origin and des- 

tination, trip purpose, mode of travel, land uses at origin and destination, and the 

times of start and arrival. In the case of auto drivers only, the type of parking and the 

number of passengers carried was recorded. For trips made by public carriers, the 

respondent was asked if he had the option of driving at the time the trip was made. 

One of the innovations in the home interview survey was the household history. This 

history traced the home and work address of the present household head at each sample 

address from the date of interview back to January 1,1950 (or until his eighteenth 

birthday, if more recent). For every change in home address, the respondent was asked 

the reason for the move, the type of structure in which he lived at the time, whether the 

home was owned or rented, its market value or monthly rental, the family income 

and the number of members contributing to it, and the degree of formal education 

achieved. This information will be used to analyze how often families move within the 

Region and their preferences for different locations and housing types. 
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The personal opinion questionnaire, if not entirely new, was certainly uncommon, in 

transportation surveys. This form was left at 1 in 8 of the sample addresses along 

with a postage paid envelope for mail back. Each adult household member was asked 

to record his preferences with respect to modes of travel and suggestions for improv- 

ing transportation. Additionally, respondents were asked their housing preferences, 

the reasons for selecting their present home and the major considerations that would be 

involved in choosing a new home. 

THE SURVEY 

Interviewer Assignments 

As previously mentioned, after the sample addresses had been geographically located 

and coded, the information was key punched on data processing cards arranged and 

controlled by quarter section. By combining contiguous quarter sections, work areas 

were provided for each interviewer. For example, the total area (all quarter sections) 

in interview district 1 was divided into 12 parts with approximately equal sample ad- 

dresses in each part to provide for the 12 interviewers in that district. 

The samples were drawn systematically from within one of these work areas so that 

one day's assignment for each interviewer was in the same general locale as the pre- 

ceding assignment. 

Each interviewer was assigned a list of eight sample addresses for each work day. The 

travel dates were scheduled on a Monday through Friday base. This meant the inter- 

viewer's work schedule was Tuesdays through Saturdays, since interviewing was sched- 

uled for the day after the travel date. 

Preinterview Procedures 

About one week before the travel date, each householder scheduled for interview re- 

ceived a "Dear Householder Letter" which briefly described the objectives of the study 

and explained that an interviewer would call on the day before the travel date. 

The purpose of this preinterview contact at the sample address was to explain the type 

of information needed and to leave a household history form as well as trip logs. Re- 

spondents were asked to record all trips made on the travel day by each household 

member 5 years of age or older. The interviewer explained to the householders that 

another call would be made the day after the travel date to collect the forms and to ob- 

tain the balance of the information necessary to complete the interview. If the inter- 

viewer could not find the householder at home after two attempts to reach them on the 

| preinterview contacts, the forms were left in the respondent's mailbox or with a neigh- 

bor, who was asked to deliver them. 

19



The Interview Procedures 

On the day following the travel date, the interviewer called on the respondents and if 

the preinterview forms had been completed, checked them for completeness and asked 

the additional questions necessary to complete the interview. If the preinterview forms 

had not been filled out, the interviewer obtained the necessary informationby asking the . 

questions on the form and recording the answers. 

If respondents refused to cooperate, the interviewer was instructed to try to persuade 

them by pointing out the objectives of the study and by emphasizing the confidential na- 

ture of the information. If the respondent still refused, the interviewer reported the 

refusal to the district office and another attempt was made to obtain the information by 

one of the supervisors. 

Interviewers were allowed three working days following the travel date to complete an 

interview. It was felt that respondents would not accurately recall the details of their 

tripmaking over a longer period. 

Each interviewer reported to the district office each morning to turn in completed | 

schedules, to obtain the daily assignment and, if necessary, to confer with editors or a 

supervisors about any problems that may have arisen concerning the interviews. An — 

interviewer, therefore, was required to make a minimum of 16 calls per day; eight calls 

to deliver the preinterview forms for the following day's travel date and eight calls to 

complete the interview for the previous day's travel date. In reality, many morecalls | 

were often necessary, since respondents were not always at home on the first call (ei- 

ther on preinterview contact attempt or when the interviewer returned to complete the 

interviews on the day following the travel date). Consequently, on some days one inter- 

viewer would complete only four or five interviews and on other days complete perhaps 

ten or eleven. 

Problems Encountered 

A serious situation developed in the first week of interviewing that required immediate . 

remedial action. In that short time, nearly all interviewers were encountering an in- | 

tolerably high number of refusals. The attempts to convert the refusals into completed | 

interviews added more work to the interviewer's already heavy schedules and conse- 

quently, work backlogs quickly formed. In a chain reaction, the problem spread to the | 

district offices. Because district chiefs, lead interviewers, and in Some cases, editors ~— | 
were dispatched to try to convert the refusals into completed interviews, their normal 

work routines were interrupted and delayed. | 

The main problem appeared to be a resistance by respondents to some of the questions i 

contained on the household history form. Interviewers reported that during the prein- | 

terview contacts, some respondents reviewed the forms and flatly refused to cooperate. | 

In other cases, they accepted the forms but, when the interviewers returned after the 

travel date to complete the interviews, many more refusals were encountered. | 

It undoubtedly would be unfair to place the blame for all refusals on the household his- | 

tory form. A certain number of refusals are to be expected in any survey; and, in this 
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case, some of the respondents appeared to be annoyed by the large amount of informa- 

tion required. The interviewers and their supervisors, however, generally agreed that 

questions in the household history were, likely, the main cause of the high refusal rate. 

After consulting with interviewers and supervisors, it was decided that the preinterview 

technique was not operating to the best interests of the study and should be discontinued 

as of May 8, the earliest practicable date. 

As a result of the discontinuance of the preinterview contacts, certain changes in pro- 

cedures were necessary. The ''Dear Householder Letter'' was changed to read that an 

interviewer would call to obtain the required information on the day following the travel 

date. Since trip logs and the household history form were no longer left on a preinter- 

view contact, it was necessary, now, for the interviewer to obtain all information 

orally. The new interview procedure called for obtaining the household characteristic 

information first, then the trip information and finally the household history data. It 

was felt that by asking the more sensitive questions last, the probability of obtaining the 

household characteristic and travel information would be greater; and it was hoped that 

less resistance would be shown for the household history data. 

Results appear to indicate that the new procedure was successful. After the change in 

technique, the interview program progressed much more smoothly; the refusal rate 

dropped sharply, work backlogs were reduced to normal status and householders re- 

sponded more freely to questions in the household history form. During the preinter- 

view period, the preliminary rate of those who refused to give any information was ap- 

proximately 15 percent. Through the determined efforts of the entire personnel, in- 

terviewing teams, interviewers, lead interviewers, editors and even district chiefs, this 

rate was reduced to 4.5 percent by calling back on those who originally refused and by 

further explaining the objectives of the study. 

In the first week following the change in procedure, the refusal rate dropped to 2.9 per- 

cent and to 1.3 percent in the succeeding week. For the full nine-week period of the 

survey, the refusal rate stood at 1.6 percent, which is probably among the lowest ever 

recorded for a survey of this magnitude. 

Another problem encountered was that the method employed to check for possible omis- 

° sions in sample coverage proved to be invalid. In the sampling process, dwelling 

places were arranged by utility meter routes, and these were believed to be location- 

ally sequential. When the sample addresses were listed for interviewing, the succeed- 

ing address on the route was also listed. 

The interviewer was instructed to determine whether the succeeding address listed 

. corresponded with the actual succeeding address found in the field. If it did not, all 

dwelling places that were found between the sample address and the succeeding address 

would be reported to the central office where a check of the source material would be 

made. If these addresses did not appear in the source material, they were considered 

| as being omissions and were then added to the list for interview. 

, 
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It was discovered, however, that addresses from the meter routes were not always 
listed in the order necessary for this check to be effective. A special check for pos- 

sible omissions in the source material, therefore, was undertaken as reported earlier, 2 

Newsletter 

One other innovation in the survey was "The Tattler", a weekly newsletter which was 

distributed to all members of the interviewing teams. "The Tattler" carried news 

items sent in from the district offices, and also contained tables showing statistical re- - 

sults of the previous week of interviewing for each district. The tables included the 

percentages of completed interviews, the refusal rate and the average number of trips 

per completed interviews for each district and listed the name of the interviewer in 

each district who obtained the highest trip totals for a single day's assignment during 

the previous week. | 

The purpose of the newsletter was to inform the interview teams of the progress of the | 

survey and by showing comparison of results by district, to instill competitive spirit. . 

'The Tattler", mimeographed on both sides of a single 8 1/2 x 14 sheet was first is- 

sued after the fourth week of interviewing. It was well received by interview personnel, 

and appeared to create the desired competition. : 

SURVEY RESULTS 

Once safely past the disruptive influence of the problems connected with the preinter- 

view technique, the home interview survey was completed on schedule without further 

complications of major importance. 

Most of the persons originally employed for the interviewing teams worked throughout 

the survey. A few replacements were necessary during the first week of the survey, 

when refusals and backlogs discouraged certain interviewers. After that time, rela- 

tively few changes in personnel were made. 

It should be pointed out that nearly all interviewers stated that their work schedule av- 

eraged more, sometimes many more, than the eight hours for which they were paid, 

and especially during the period when the preinterview contact was a part of the inter- 

view procedure. 

Preliminary tabulations reveal that approximately 90 percent of the total schedules re- 

sulted in completed interviews. The remaining 10 percent, the non-interviews, were 

categorized as follows: vacant dwelling places, 4.0 percent; refusals, 1.6 percent; 

residents out of area, 1.4 percent; no one at home, 1.2 percent and other, 1. 8 percent. 

The average number of person trips per completed interview in this survey was 7.5. 

This is one of the highest averages recorded in a large scale transportation study and | 

is an encouraging indication of the completeness of the information obtained. When 

expanded to represent all of the dwelling places in the personal interview area, this will | 

mean that over 3,000, 000 person trips are made in the area on an average weekday. 

| 

3 Ibid., p. 12, footnote 2. 
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Household history information was obtained in approximately 98 percent of the total 

completed interviews. The information obtained on this phase of the survey was not 

always as complete as that gathered on the other phases. Two particular items that 

were troublesome were questions concerning family income and market value of the 

homes. In some cases respondents refused to give the figures; and, in other cases, 

they could not remember the figures for some of the past years. Personal opinion 

questionnaires were left at approximately 2,000 dwelling places. Of these, 705 house- 

holds (35 percent) mailed in 1,562 questionnaires. 

As a part of the quality control program, lead interviewers telephoned approximately 

15 percent of the respondents a few days following the interviews as a check on the va- 

lidity of the information. One of the questions asked during that check was whether or 

not the respondent had heard of the survey before receiving the 'Dear Householder Let- 

ter'. It is interesting to note that only 27 percent said that they had. Of these, 72 per- 

cent: said that they had read about the survey in the newspapers, 18 percent gave tele- 

vision as the source, and the remaining 10 percent said that they had heard of it through 

a friend or on the radio. Some of them, nodoubt, had known about the surveyfrom more 

thar. one of these sources. 

SURVEY COSTS 
The preliminary estimate of the cost of the home interview survey is approximately 

$113,500, not including costs of data processing still in progress. Although this esti- 

mate is preliminary, it is not expected that final accounting will differ significantly. 

Shown below is the estimated cost by item: 

Salaries of Interviewing Personnel $75, 700. 00 

Travel Expenses 6, 700. 00 

Printing, postage, telephone, equipment, 

materials and supplies 3, 800. 00 
| Coding of Interview Forms (Salaries) 25, 800. 00 

| Preparation of coding euides4 4,500. 00 

| Total estimated survey costs 116, 500. 00 
| Estimated cost per completed schedule 6.97 

| 

| SUMMARY 

| Nearly 18,000 dwelling places were scheduled for personal interview in the highly ur- 

| banized areas of the Region during the late spring of 1963. 

| Sample addresses were drawn from utility account records and from lists of special 

dwelling places such as convents, trailer camps, and dormitories. 

| Four district offices were established to facilitate collection of the data. Three of these 

wer: located in the Milwaukee area and one for the combined Racine and Kenosha areas. 

| 4 The total cost of preparing the coding guides was approximately $10, 000. 00. It was estimated 

; that the proportionate share chargeable to the home interview survey was about 45 percent. 
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Through the help of the U.S. Census Bureau and the Wisconsin State Employment Ser- 

vice, experienced interview personnel were obtained. The previous census experience 

of many interviewers was of considerable advantage to the survey. 

Information obtained in the survey included household characteristics of the sample _ 

address; the travel habits of the occupants of these dwelling places; a history tracing 

the home and work address of the head of each household sample over a 13 year period; 

and personal opinions of adult members from 1 in 8 of the total households sampled _ 

concerning travel and housing preferences. oe 

Respondent reaction to forms left at the households during preinterview contacts forced 

a change in interview technique after about one week of interviewing. The shift in tech- 

nique meant that all information concerning tripmaking and the history of households 

would be obtained by oral interview. 

Preliminary results show that approximately 90 percent of the schedules listed for in- 

terview resulted in completed interviews. The final refusal rate of 1.6 percent is un- 

usually low, and it shows a dedication to the work by the interviewing teams. The pre- 

liminary estimated cost of the home interview survey through coding, but not including 
data processing machine work, is $116,500. This amounts to a cost of $6.57 per com- 

pleted interview schedule. 

- CONCLUSIONS: 

While satisfaction with the operation and results of the survey has been generally ex- 

pressed, this is not to say that, in retrospect, certain improvements could not be made. 

One disturbing factor was that insufficient time was allowed, between final approval of 

forms and the start of interviewer training sessions, to properly prepare procedural 

manuals. At least three weeks should be allowed for this purpose. Training sessions, 

in this instance, were impaired because the manuals were not ready. 

Another flaw in survey operations was the inclusion of the household history form with 

its sensitive questions in the preinterview technique. This procedure caused consider- 

able friction, as previously described, and forced the cancellation of the preinterview 

technique. 

This was unfortunate because this technique was regarded as a valuable tool in the col- 

lection of data. The benefits derived from this personal contact included the oppor- : 

tunity to explain to respondents the types of information required and to give instruc- ! 

tions for completing trip logs; the ability of interviewers to make appointments for re- : 

turn calls to complete the interviews; the advantage of respondents recording their own | 

trips; the assistance to editors in checking information on the forms; and other ad- ! 

vantages that personal contact itself usually affords. | 

It was felt that if trip logs only had been left at the households during preinterview con- | 

tact, no serious problems would have occurred. There was some consideration given, 
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upo1 discontinuance of the preinterview technique, to include trip logs with the'Dear 

Householder Letter". This was not done because the wording of the instructions on the 

trip log forms was such that respondents could have been confused. In future surveys, 

however, the trip log forms could be designed specifically for mailing with the ''Dear 

Householder Letter". 

A rreinterview technique that might have succeeded would have been to leave trip logs, 

and a household history form which required that respondents record only the changes 

in home and work addresses for the desired period. The more sensitive questions on 

the household history would be asked when the interviewer returned to complete the in- 

terview on a following day. 

On the brighter side, the intentional attempt to hire interview personnel with either 

census or market research experience proved to be very fortunate. It is very doubtful 

that. inexperienced interviewers could have managed to obtain the very large amount of 

data required and still finish the survey on schedule. Another apparently wise decision 

was: that of conducting the survey within the organization. There is little question that 

a considerable amount of money was saved because of this decision; and the greater 

flex:ibility provided made it possible to make desirable changes as the work progressed. 

* * & *& x 

| 

| 
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(Backward Glance continued from page 10) 

SURVEYING THE REGION 

Surveying was nearly completed as far east as the Rock River when, in Septem- | 

ber 1833, the remaining Indian tribes in southeastern Wisconsin (Chippewa, Ot- 

tawa, and Potawatomi) ceded their lands along Lake Michigan to the United 

States. In 1835, the public land surveys were extended through southeastern 

Wisconsin, and by December of 1836, 119 townships and fractional portions of | 

townships had been surveyed and monumented with field notes recorded. 

Thus the government survey provided a permanent record of definitely located 

and numbered townships, sections and subdivisions of sections through which | 

| any parcel of land in the wilderness area could be simply and uniquely de- 

scribed, monumented, and conveyed into private ownership. More than that, | 

however, it supplied the first documented description of the land which was de- 

tailed enough to be of special benefit to entrymen and prospective purchasers 

who, by this time, were learning of the fertile, resource abundant lands of 

southeastern Wisconsin. 

DETAILED DESCRIPTION OF THE LAND : 

The government surveyor laid out townships and sections by blazing his way 

through the forest or sighting over open prairie along meridians and parallels 

one mile apart. His surveying instruments were the compass and chain. Since 

his lines crossed at approximately right angles, he necessarily looked into each 

square mile of land from all four sides, and - except in the densest forest - was 

bound to see a considerable part of it in addition to what he actually crossed in 

running the survey lines. All that the surveyor saw, he recorded in his field 

book, a copy of which was filed at the land office of the district in which the 

lands were located. | | 

The government surveyor noted in this field book the several kinds of timber 

and undergrowth, the quality of the soil, the presence of minerals and ores, the 

presence and kind of stone in quarries and rock ledges, and the major topo- 

graphic features such as hills,. valleys, swamps and dry level tracts. He also 

noted the points where his survey lines crossed streams, watercourses and | 

lakes, trails or roads, and described the locations of such features as cabins, | 

settlements, Indian mounds, old battle fields and the like. In short, the gov- | 

ernment surveyors worked under instructions to ''furnish a complete topograph- ! 

ical description of the country surveyed, as it regards everything which may : 

afford useful information, or gratify public curiosity." It was valuable infor- | : 

mation to prospective purchasers and developers. Land seekers could, at slight . 

expense, obtain this information and the surveyors' plats from the land office. | 

Some of the most important data recorded, as far as the state was concerned, ) | 

were the descriptions for the beginning and ending of swamp areas. The Swamp | 

Continued on page 38 Oe 
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CONDUCTING THE HOUSEHOLD 

POSTAL QUESTIONNAIRE SURVEY 

by Wade G. Fox, Cartography and Design Supervisor 

During the late spring of 1963, the land use-transportation study of we oe 

the Southeastern Wisconsin Regional Planning Commission (SEWRPC) ye Nas ee 

initiated two postal questionnaire surveys to obtain information inthe = ©] Pin oe 
less populated areas of the seven county Region. At this same time, ~ gi) pe 

but over a longer period, in the urbanizing areas of Milwaukee, Ra- fp 
cine and Kenosha and at roadside stations on an external cordon line, ‘i 

conventional personal interviews were conducted. By combining these rie | es A a 

two types of surveys, a complete picture of household characteristics es ae 

and trip behavior within the Region can be obtained. ) 2 a | 

The postal surveys were composed of two separate questionnaire pe | 

mail-outs (household and truck). The household postal questionnaire : a 

survey's counterpart in the personal interview area was the home YO. gts : 

interview survey. The truck postal questionnaire counterpart was oe 

the truck and taxi personal interview survey. It was imperative that Pa 

the information gathered in all (both personal and postal) surveys be |" es | 

compatible so that all trip movement could be analyzed at a regional F ; 

scale. 

POSTAL QUESTIONNAIRE SURVEY AREA 

Within the seven county Region, the postal questionnaire survey area 

includes: all of Walworth County; Ozaukee County, north of the city 

of Mequon; Washington County, north and west of the town of Ger- 

mantown; Racine and Kenosha Counties west and a few miles east 

of 194; and Waukesha County, west of the city of Waukesha. This 

area is still largely rural in nature, spotted with smaller cities and 

villages. The postal questionnaire survey area accounts for about 

75 percent of the Region's total land area. Approximately 250, 000 

persons reside in this area (about 15 percent of the Region's popu- 

lation). An unusual characteristic of the postal questionnaire survey 

area is the presence of summer resorts and private cottages around 

the numerous lakes which dot the area. Many of the private cottages 

have been and are being converted to year around residences. The 

only county not touched by the postal questionnaire survey was Mil- 

waukee County, which is located entirely within the personal inter- 

view area. (See Map 1, page 14, for the relationship between the 

personal interview survey area and the postal questionnaire survey 

area. ) 
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NEED FOR THE POSTAL QUESTIONNAIRE SURVEY 

In order to provide the data essential to the preparation of a regional plan, it was nec- 
essary that trip information be obtained for the entire Region. The postal survey area, 
because it is largely rural, required that a high sample rate of households and trucks 
be used to adequately represent the trips generated from this area. In reviewing the | 

types of surveys that could be applied, it was determined that personal interview sur- 
veys would have been financially impossible. The cost of a personal interview survey 
in this dominately rural area may be best analyzed by the following example: | 

Assuming that a personal household survey would have been conducted in the post- 
al survey area at a sample rate of 1 in 10, the salaries of the interviewers alone 
would have been over $14,000. This figure does not include the cost of any over- 
head, fringe benefits, travel expenses, supervisory costs, personnel processing, 
training, or any related costs. In addition, at an estimated production rate of 
seven interviews per day per interviewer, one less than the quota actually a- 
chieved in the home interview survey, it would have taken 40 interviewers over a 
month to contact the 7,500 respondents. The resulting $14,000 basic salary cost 
would have been more than the estimated total of all cost ($13, 500) of conducting 
both the household and truck postal questionnaire surveys. In addition, the house- 
hold and truck postal surveys conducted by SEWRPC actually netted about a 17 
percent and a 19 percent return rate of questionnaires respectively. This is 
approximately a 1 in 6 sample for households and a 1 in 5 sample for trucks. 

It was therefore determined that the postal questionnaire surveys were the best ap- 
proach to obtain desired information in the Region outside the highly developed urban 
areas. This article will discuss the methods and procedures used by SEWRPC person- 
nel to conduct the household postal questionnaire survey. (The truck postal question- 
naire survey will be described in the next issue of the ''Technical Record". ) 

HOUSEHOLD POSTAL SURVEY 

The household postal questionnaire survey was conducted for five consecutive weekdays 
starting on Wednesday, May 22 through Tuesday, May 28. This scheduling facilitated 
the collection of trip information while the home interview and the external surveys and 
the screen line counts were still in progress and was timed prior to the beginning of the 
summer vacation season. 

To obtain the highest possible final sample rate in the postal questionnaire survey, it 
was decided that it would be necessary that every household receive a questionnaire. It 
was estimated that a mail-out of this type would yield approximately a 20 percent re- 
turn. Of these returns, it was anticipated that about 70 percent would be useable or 
approximately 14 percent of the original mail-out. Although the original estimated 
rate-of-return was not realized, the final useable rate of the questionnaires was higher 
than the original estimate. A total of 72,087 questionnaires were mailed out during the 
household postal questionnaire survey and there were 11,957 useable questionnaires 

returned - a 16.5 percent response. 

Although a high return rate was necessary, it is even more important that the house- 
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holds returning the questionnaires be relatively evenly distributed throughout the postal 

questionnaire survey area. To evaluate the geographic distribution of the returned 

questionnaires, it was necessary that two factors be known: first, the number of quest- 

ionnaires sent to any particular area; and second, the number of questionnaires re- 

turned from the same area. In the postal questionnaire survey area, the only existing 

means of geographic control that could be used for these purposes were the post office 

del:very areas. All questionnaires mailed out and returned were grouped and counted 

by the post office delivery area of each respondent's address. Post office delivery area 

boundaries do not follow civil division boundaries, but they are fixed and relatively sta- 

ble. With the area thus defined, it was possible to obtain accurate counts of quest- 

ionnaires mailed and returned. 

QUESTIONNAIRE DESIGN 

Sinze there is no personal contact with a respondent during a postal questionnaire sur- 

vey, the over-all design of the questionnaire can have a significant influence upon the 

rat2-of-return. It also can have a direct bearing on the usefulness of the data obtained. 

The questionnaire used in the survey had to be designed so that the information received 

would be compatible with that received through the use of the personal interview forms, 

yet uncomplicated, so as not to discourage the respondent from completing it. 

Basically, then, there were two incompatible objectives to be achieved in the design of 

the questionnaire - completeness and simplicity. The design apparently has achieved 

the first objective, completeness, very well. The second objective was not achievedas 

well, and the form has drawn some criticism from respondents as being too complex. 

Nevertheless, it should be noted that the very high useable rate of the returned quest- 

ionnaire (approximately 97 percent) indicated that the respondents were, in fact, able 

to understand it without too much difficulty. 

The household questionnaire used by SEWRPC for the postal questionnaire survey was 

a single returnable form. This questionnaire was developed on two sides of an 8 1/4" 

X 11 1/4" sheet. On one side, space was provided for questions pertaining to the house- 

hold, including auto ownership, family size, and sex, race, and age of all members of 

the family over 5 years of age. Space was also provided on the front of the form for 

recording six trips made by household members. The reverse side contained recording 

space for seven additional trips, the Commission's return address, and a printed first 

class business reply stamp. The form was designed so that the personal information 

about each person could be related to that person's trip. The form was pre-folded in 

three sections with a perforated 3/8" gummed flap. The gummed flap was used by the 

respondent to seal the questionnaire for return mailing. The perforation along the flap 

was incorporated into the design to ease the opening of the returned questionnaire by 

study personnel. The form was designed so that the flap would seal in an unprinted 

area; and, after breaking of the perforation, the flap would remain on the form. This 

questionnaire, together with a letter of introduction to the study, with instructions and 

examples on the reverse side, was mailed to each household in the postal questionnaire 

) suvey area. (See Figure 1.) 

| 
| 
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Figure 1 
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CONTENT OF THE QUESTIONNAIRE 
For compatibility, all questions pertaining to trip ends on the home interview forms ! 

were incorporated into the design of the postal questionnaires. Due to space limitations | 

on the postal questionnaires, however, the amount of detail was reduced to some: extent. ; 

Questions pertaining to the household were limited to the number of autos owned, the | 

total trips, and the number of persons in the household. The information requested | 

about each person in the household over five years of age was similar to that requested : 

in the home interview, except for the person's occupation and industry. 

An attempt was made to make the form as self-containedas possible so that the respon- 

dent could fill out the form without relying on any instructions. Where there was a | 

choice of answers (such as trip purpose, land use, and mode of travel) every possibil- | 

ity was listed, and the respondent had only to circle a number or mark the correct an- : 

swers. This decreased the coding required and assured proper classification of the | 

answers. The most difficult part of the questionnaire to convey to the respondent was | 

the method of transcribing the person number from the list of persons to the trips re- | 

ported for each person. It was attempted to point out the relationship between the trip | 

and the person number on the questionnaire by overprinting the boxed space provided | 

for both in grey (black screen). Coding boxes were incorporated into the design of the 

form so that all information reported could be coded in the office without an additional 

form. Since many households make more trips than the 13 for which recordiig space 

was provided, an area was allotted for recording the number of additional trips made 

by household members. The travel day to be used by the respondent was printed on 

each form. To emphasize the travel day date, a shaded area boxed in both the day and 

date on the questionnaire form. 

MAILING PROCEDURES 

The household questionnaires were mailed out in first class metered envelopes. The 

first class permit was considered imperative in order to avoid the comparat:vely low 

return experienced by other surveys in which the bulk rate was used for mailing. 

Printed in large bold type on the envelope, along with the Commission's return address, 

were the words, 'Important Open At Once''. This was done to create immediate inter- 

est, so that the people who might possibly discard the envelope as "junk"' mail would at 

least open the envelope out of curiosity. 

The major source for the addresses used to mail the household questionnaire was the 

electric power companies' billing address files. Seven different electric power com- 

panies were contacted, and 85,000 addresses were obtained. About 13,000 of these 

addresses were summer cottages and, therefore, not occupied during the survey. The 

| mailing addresses were received from these sources in three different forms. About 

74 percent were IBM punched cards with street address printed on them by Address-O- 

Graph process, 25 percent were on gummed labels, and one percent were in list form 

only. Since about 63,000 ''raw' addresses (before cottages were deleted) were already 

printed on IBM cards, it was decided that retyping the addresses was unnecessary. 

Window envelopes were used so that the IBM cards containing the addresses could be 

| utilized. The 21,000 "raw" addresses printed on gummed labels required no additional 

handling other than their application to the envelopes. The one percent list had to be 

typed directly on the envelopes, using telephone directories as a guide. 
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Before any envelopes could be prepared for mailing, it was necessary to sort out the 

| seasonal housing units. Since all of the addresses obtained were in printed form, 

| sorting had to be done by hand. This was a time consuming, yet necessary, job. Each 

! of the 85,000 addresses was examined, and those of summer cottages! were pulled out. 

| Because it was necessary to have the addresses segregated by post office before mail- 

| ing, the search for seasonal residences was done while the addresses were grouped by 

post office. 

| Next, a count of the addresses to be mailed out was made by post office. A record of 

the address count was kept on an accountability form assigned to each post office. This 

| count made up the post office control totals of the outgoing questionnaires. The total 

| address count within each post office was divided by five, systematically.sorted, and 

: assigned a travel date (Wednesday, Thursday, Friday, Monday, and Tuesday). As the 

| addressed envelopes were being boxed, awaiting stuffing of the questionnaires, they 

| were again counted and the five day totals checked against the control total for each 

| post office. 

| Starting with the Wednesday travel date, 14, 200 questionnaires for each travel day were 

| stuffed into envelopes for mailing. Enclosed in each window envelope was the question- 

| naire, the letter with instructions, and the addresses IBM card. The plain envelopes 

containing the gummed labels or typed addresses required only that the questionnaire 

and the letter with instructions be inserted. 

The mail-out was timed so that the questionnaire would arrive at the respondent's 

household the day before the assigned travel day. Since a first class mail permit was 

used on all out-going questionnaires, they arrived at the household within 24 hours of 

the time they were taken to the post office. The local post offices were very coopera- 

tive in the handling of the questionnaires and processed them with dispatch. 

HOUSEHOLD ACCOUNTABILITY 

Using utility company billing addresses introduced the slight possibility of underesti- 

mating the total number of households in the postal questionnaire survey area. 2 For 

this reason, it was necessary, as a preliminary accuracy check, to obtain a count of 

households in this area from other sources. Two such preliminary checks were made. 

One check was made by expanding the 1960 census count of households for the seven 

county Region and subtracting out the households within the personal interview area. 

The second check was completed during the survey by requesting that the postmaster 

from each post office within the postal questionnaire survey area record the number of 

1 Summer cottages were identifiable on the addresses obtained from the electric power companies 

by the way in which the addresses were printed. An address representing a summer cottage had 

the owner's full year-around address and only a general description of the cottage. The electric 

power companies' addresses were in order geographically according to their meter reading 

routes. For example, a cottage located at Pewaukee Lake would be grouped with other cottages 

and year-around houses from that area. If the owner of that cottage lives in Hales Corners it 

was quite easy to note the Hales Corners address, when the majority of the other addresses in 

the group were located in the Pewaukee area. 

2 Since electric power company billing addresses were used as the sourcefor the household postal 

questionnaire survey, a number of reasons for underestimating the households (families) in the 

area were introduced. Households that may not be accounted for are: households where more 

than one household obtains electric service through one meter; households served by a commer- 

cial rated meter; and households not having electric service. 
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year-round households served by his post office. It should be stressed that the checks 

described here were only preliminary checks and more refined checks will be conducted 

during the later phases of the study. 

Census Check 

The preliminary census check was made by expanding the 1960 total households for the 

Region to an estimated 1963 figure. This was accomplished by multiplying the average 

1950-1960 yearly increase of householdsfor each county by three and adding the product 

to the 1960 number of households. Using this method, the 1963 total households for the 

Region was estimated to be 533,187. Since only year-round, active households were 

contacted during the household postal questionnaire survey, the expanded census esti- 

mate had to be adjusted. A 1963 figure for seasonal and vacant households was calcu- 

lated and subtracted from the total estimate. The resulting estimated number of active 

| households in the Region was 496,275. Next, the number of active households in the 

personal survey area was deducted from the number of active households in the: Region. 

The resulting estimated number of active households in the postal questionnaire survey 

area was 78,673. The compilation may be summarized as follows: 

1. Census Information: Households 

a. 1960 Census - Region total 500, 76 

b. Three year increase (1960 - 1963) + 32, 420 

Total 033, 187 

c. Vacant and seasonal households - _- 36, 913 

Difference 496,275 

2. Home interview survey (personal survey area) Households 

a. Racine - Kenosha expanded households 97,230 

b. Milwaukee expanded households + 372, 682 

Total 429,912 

c. Allowance for under-reporting (2.2% preliminary) + 9,458 

Total 439, 370 

d. Vacant and other nonactive households - 21, 768 

Difference 417, 602: 

3. Postal questionnaire survey area household estimate: 

a. Total active households for Region (estimate from census) 496, 276 

: b. Total active households, personal interview area (estimate) - 417, 602: 

c. Postal survey area estimate 78, 678. 

The 78,673 households estimated by expanding the census data was about 9 percent 

higher than the 72,087 household questionnaires actually mailed out during the postal 

questionnaire survey. 
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Post Office Check 

The second check of households in the postal survey area was completed at the same 

time the household postal questionnaire survey was conducted. A letter was mailed to , 

each of the 78 post offices in the postal survey area requesting that the postmaster 

complete a short form and mail it back to the Commission. The information requested 

on the form was: the number of year-round and seasonal families the post office 

served. Sixty-five of the postmasters responded, the remaining 13 were contacted by 

telephone to obtain the information. Five of the area's post offices served both the 

postal questionnaire and personal survey areas and therefore, required special hand- 

ling. The number of active households in the postal questionnaire survey area, as re- 

ported by the postmasters, was 75,388. This count was 4.6 percent higher than the 

number of questionnaires mailed out in the postal questionnaire survey area. 

PROCESSING RETURNED QUESTIONNAIRES 

Receipt of the returned questionnaires began within two days after the first travel day. 

About 85 percent of the total number of questionnaires returned were back in the Com- 

mission's office within seven days of the last assigned travel day. As the forms were 

received, they were opened and separated by the travel day printed on the form. No 

further processing was done at that time. After about a three week period, the number 

of incoming questionnaires had dwindled down to only a few per day. At this time, ap- 

proximately 11, 800 forms had been received and filed. 

The first step in further processing of the questionnaires was to separate the returned 

questionnaires by post office and travel day. A count was made of the number of forms 

received from each post office area for each travel day. This count was recorded on 

the control form which indicated the total number of questionnaires mailed out each 

travel day by post office. Next, every questionnaire was classified aseither "passed" 

or "failed". If the form was not adequately completed, it was given a "failed" code and 

was sorted out to be filed separately. A total of 11,957 forms, or 97 percent, were 

rated "passed''. This very high rate of useable questionnaires was much better than 

anticipated and balanced out, to some extent, the somewhat lower than estimated rate- 

of-return. For a questionnaire to qualify as "passed" it need not have any trips re- 

ported, but, it did have to have a proper street address and adequate household infor- 

mation which could be used for population and auto ownership analysis. A high per- 

cent of the "passed" questionnaires did have trips reported, however. 

Grouping the Questionnaires 

As already noted there were 83 different post office service areas involved in the 

household postal questionnaire survey. For ease of handling and processing, the re- 

turned questionnaires were grouped into four post office categories. The categories to 

which a post office was assigned depended upon the number of families served by that 

post office ( See Table 1.) 
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Table 1 

DISTRIBUTION OF RETURNED QUESTIONNAIRES BY POST OFFICE GROUPS 
| 

a a aa | 
Number Of Total Total Rate Of Difference 

Group |Families Served| Mailed | Returned) Return | Post Office | SEWRPC Count 

No. By Post Office | Out Useable | (percent) Count | Post Office Count 

1 1,000 or less | 19,728) 3,169 16.1 20,668 — 95. 45 

2 1,001 to 2,000 | 138, 852 2,965 18.5 15, 252 | 90. 82 

3 2,001 to 3,000 | 23,260) 3,452 14. 8 24,437 95.18 
4 3,001 & over 15,247) 2,771 18.2 .| 15,0381 101. 44 

_ a 

Total eeocee eoeoe 72,087 11,957 eooee 75,388 oeeeoe 

| 
Sp 

| 

Average) .... ce ece se eeee 16.9 coeeee . 95. 62 

HOUSEHOLD POSTAL SURVEY COST 

The costs involved in the household portion of the postal questionnaire survey can be 

separated into nine categories. At the time of writing, the final cost of onlv five of 

these categories can be given. No cost figures are available as yet for the last four 

categories since they have not been completed. Following are the nine categories and 

the available cost figures. 

Cost Final 

1. Obtaining Addresses... .. ccc eee e cere eee e creer eee eeeee 130. 00 

2. Printing and Related Cost 

a. Design and Drafting. ..... 2.2. ce cee ne ce cere eee e veces 205. 00 

b. Printing of Questionnaires .......-. cece reer seersceee 1, 935. 00 

c. Printing of Instruction Letters... .... cee eee ere eseve 078. 00 

d. Envelopes with Printing. ....... ccc ccceccevecrceesee —_ 803.00 

Sub Total 3,521.00 

3. Processing, outgoing questionnaires. .... cc. cece rece re evcee 2,303. 60 

4. Mailing cost (first class permit) 

a. Outgoing Mail... .. 2c cece cee cece eer rsr ree rccves 3,619.90 

b. Returned Mail... 2... ee eee cece cere rece s esr ereeee — 106, 87 

Sub Total 4,376.77 
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: o. Processing returned questionnaire. .. 6... eee eee ener enn 700. 00 

| | Total Cost To Date $10,901.37 

Cost Not Yet Final 

| 6. Coding (estimate cost) 

| a. General... cece cree errr ever rercccceevccvceee (no estimate) 

: b. Geographic... 2.2. c cece cree ere errr cere er cceeeeee (nO estimate) 

| 7. Key Punch and Verifying... 2... 2... cee eevee eve eesveeee (nO Estimate) 

: 8. EAM Processing .. 2.2.2. c cece cee ee re ccc re veeseeeee (nO Estimate) 

9, Analysis... 2.2 cece ec e eer cer ccc r reer ences ceeeecce (10 Estimate) 

Relating the cost given above to the number of household questionnaires handled during 

the survey the following preliminary unit costs were derived. 

1. Cost per questionnaire mailed out (72,087). ... ccc ee cee ecccvccece 0.13 

(includes all cost up to and including item 4a) 

2. Cost per returned questionnaire (11,957)... ccc. reves eevesese 0. 84 

(includes all cost up to and including item 4b) 

3. Cost per processed completed questionnaire (11,957).........e06s60-- 0.92 

(includes all cost up to and including item 5) 

PUBLICITY 

The publicity given the household postal questionnaire survey by the SEWRPC was min- 

imal. Only one short news release was prepared and sent to regional news media pre- 

ceding the household postal questionnaire mailout. A higher rate of return might have 

been experienced if a full public information program had been undertaken to enlighten 

the public concerning the postal questionnaire survey. Such a program would, however, 

have increased the cost of the survey and in light of the entirely satisfactory rate-of- 

return achieved, would represent a questionable expenditure. Moreover, in the seven 

county area comprising the planning jurisdiction of the Commission there are over 70 

newspapers, radio stations, and television stations. With so many news outlets, there 

- is always the chance that one of these outlets might not agree, editorially, with the 

Commission's work program. If this should occur, but it did not, and an unfavorable 

article or news report resulted, it could adversely affect the number of questionnaires 

returned from the survey area. As aresult, a bias would be injected into the return. 

SUMMARY AND CONCLUSION 

During the late spring of 1963 the land use-transportation study conducted a household 

postal questionnaire survey. This survey was directed to persons living outside the in- 

tensively developed areas of Milwaukee, Racine and Kenosha standard metropolitan 
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statistical areas. About 72,000 questionnaires were mailed out to residents in this 

area. Slightly over 12,000 questionnaires were completed and returned to the Commis- | 

sion office. The 17 percent rate-of-return was slightly less than anticipated. About 

97 percent of the questionnaires returned were, however, found to be completed satis- 

factorily, and this high quality of returns offset the somewhat lower rate-of-return. 

An attempt to reach every household in the postal survey area was made. Preliminary 

independent estimates of the total households in the postal area revealed that about 5 to 

9 percent of the households may not have received questionnaires. This possibility was 

foreseen and adjustments will be made during the sample expansion process. 

The post office service area of the respondents was used as a control for mailing out 

the questionnaires and for grouping the returned questionnaires. This relaticnship of 

outgoing and returned questionnaires was necessary to compute an accurate rate-of- 

return from a known geographic area. 

The total cost for conducting the household postal questionnaire survey was about 

$11,000. This includes all cost up to and including preliminary, manual processing of 

the returned questionnaires. At the time this article is written, the questionnaires are 

being coded to prepare the data for machine processing. (These costs will be pre- 

sented in a later issue of the ''Technical Record", ) 

It is believed that the postal questionnaire survey presented the only practicel way to 

obtain trip information in the rural areas of the Region. Personal interviewing at a 

sample rate comparable to the rate achieved by the postal survey, would have keen im- 

practical within the budgetary and time limitations of the study. 

Preliminary review of the returned questionnaires indicates that a very favorable re- 

sult should be obtained from a postal questionnaire survey as conducted by the Commis- 

sion. A preliminary count of trips per completed questionnaire returned, reveals that 

a rate of about six trips per household should be realized. This is somewhat lower than 

the rate found in the home interview survey but, nevertheless, a very satisfactory rate. 

It is believed that the postal questionnaire type survey tends to understate trip produc- 

tion for various reasons. Most important of these reasons probably is the respondent's 

lack of understanding of what constitutes a trip. Respondents often believe that. a short 

trip, such as to a neighborhood store, is trivial and need not be reported. Other re- 

spondents believe that only auto driver trips need be reported. Such under reporting 

of trips is, however, to be expected without the probing questions of an experienced in- 

terviewer to assist in searching out all trips made by the household residents on the 

travel day. 

Since all phases of the postal questionnaire survey are not complete, a final conclusion 

regarding the survey as a whole cannot as yet be made. Considering the facts avail- 

able at this time, however, it appears that the data collection phase was most satisfac- 

tory. Moreover, the returns show what appears to be an even geographic distribution 

of returned questionnaires and a comparatively high number of trips reported from 

each of the households. Once the information contained on the questionnaires has been 
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| punched onto IBM cards, processed, and a detailed analysis is made, the completeness 

and accuracy of the SEWRPC postal questionnaire survey can be further evaluated. 

: (The conclusions drawn by the study staff will be recorded in future articies of the 

"Technical Record", ) 

| * * * * x 

(Backward Glance continued from page 26) 

| Act of 1850 gave the state title to all land in tracts of forty acres or more, if 

| over fifty percent of that land was swamp. Over 3,250,000 acres became state 

land under this act. 

| THE SURVEYORS 

| The pionecr surveyors were usually men with good scientific training. Some of 

| them, like Lucius Lyon, later a United States Senator from Michigan, attained 

distinction in political life. Other deputy surveyors who were responsible for 

the subdivision of lands in the four southern lake-shore counties (Kenosha, Ra- 

: cine, Milwaukee, Ozaukee) were: Sylvester Sibley, Garret Vliet, Joshua Hath- 

! away, William Burt, and Increase Lapham. Hathaway was a leading citizen of 

| Milwaukee until his death in 1863. Vliet, who was an engineer on the Ohio Ca- 

| nal, has a street in Milwaukee named in his honor. William Austin Burt be- 

. came renowned for his invention of the solar compass, which has proved to be 

: vastly superior to the magnetic compass since it is not affected by localmag- 

netic fields; and it is still in use today. Increase Lapham later became a prom- 

inent engineer and scientist. He surveyed the route of the proposed Milwaukee 

| to Rock River canal, and in honor of his archeological work, the highest point 

| in Waukesha County is named Lapham Peak. 

| A RESULT OF THE SURVEY 

By 1840, the land that had once been described officially as "but a waste of 

| swamp, and entirely uninhabitable’ (Green Bay Intelligence, June 2, 1835.) had 

7 gained a reputation as one of the most fertile and potentially productive areas in 

: the Midwest. By 1850, 113,389 people resided in 41 bustling settlements in 

what is now the seven-county Region. The transition from frontier wilderness 

: was complete; and the corners of the survey that made it so remain today, re- 

| markably accurate considering the conditions under which they were established. 

| The U.S. Public Land Survey system provides a classic example of a sound en- 

: gineering solution to a very complex problem. It is a remarkably simple yet 

| effective and flexible device. To this day the public land survey system pro- 

| vides not only a basis for all property surveys, descriptions and conveyances in 

| the Region but, when combined with the state plane coordinate system, it pro- 

vides an effective system for the geographical identification of planning data by 

machine methods. 

(Sources: Wisconsin Domesday Book, Vol. II, Four Wisconsin Counties, Wisconsin State Histor- 

ical Society, Madison, 1927; and United States Land Survey of Wisconsin, Lee W. Crandall, 1935.) 
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AERIAL PHOTOGRAPHS AND THEIR USE IN 

THE REGIONAL LAND USE INVENTORY 

by Harlan E. Clinkenbeard, Land Use Planning Chief 

Land is one of our three most important natural resources, the oe oe ee 
others being water and air. The way in which land is used is, ~~ 97 meen 
therefore, one of the most important problems facing man today. be Be ge 
The proper development, management, and conservation of land pe! X 2 oe 

resources requires the preparation of long-range land use plans. 1 he Sa n 

The task of preparing such plans for the seven-county area known > Say Oe ‘ 
as the Southeastern Wisconsin Region has been assigned to the Va ae ; 
Southeastern Wisconsin Regional Planning Commission (SEWRPC). | Vas See 

Pate oN! 
Since practical development plans cannot be prepared without de- 7s 4 OS NN 

finitive knowledge about the existing situation, the first phase of ae ee ON, 
any long-range planning program must encompass the collection te ; oe \ 

and analysis of data descriptive of existing conditions. Landuse aN oS 
is probably the best available base for studying urban development. oe en : 
It is closely related to travel and provides the basis for establish- ae SS oe 
ing trip generation rates. Land use data also provides factual in- Pr . Roe Be A 

formation necessary to forecast future development. Yess ‘ 

The necessary inventory of existing land use is, therefore, one of | 

the singularly most important and basic tasks to be performed in 

the collection of information for comprehensive planning purposes. 

It is also one of the largest and most time consuming tasks. | 

Land use may be defined as "any activity taking place upon land," 

and its inventory involves collecting information on three aspects: 

1. The kind of activity; that is, its function in the urban or 

rural environment. 
2. The geographic location with respect to all other land uses. 

3. The intensity of use. 

Land use data cannot be used in planning unless it is summarized 

into useable form. For such summarization, it is necessary that 

the uses be differentiated according to the characteristics and clas- 

sified into categories which serve a purpose within the planning 

process. A land use inventory, therefore, consists of an accurate | 

classification of the kinds of activities taking place on land, the | 

geographic delineation of these activities and their measurement. | 
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| So _ 

| The seven-county Southeastern Wisconsin Region, encompassing 2,689 square miles, 
: represents a vast area in which to collect comprehensive information regarding land 

| use. The size of the task is apparent when one considers that 1.6 million persons re- 

side in the Region, that it contains four of the five most populated cities in the state, 

| and that it. contains 142 municipalities in addition to these four cities and the seven 
| counties. The large area, the relatively large population, and the many governmental 

| units make any collection of information relating to people and their activities a major 

| undertaking. 

| BACKGROUND 

| Several methods of collecting the necessary land use information were explored during 

: the detailed study design. These included: 

| 1. The assembly of land use information from secondary data sources including lo- 

| cal and state planning reports, fire insurance maps and plat books. 

| 2. Field listing. 

| 3. Aerial photographic interpretation. 

| It soon became evident that there had never been an accurate inventory of existing land 
use made for the entire Region, and that only a few of the 146 municipalities within the 

| Region and only three of the seven counties had ever conducted land use inventories. 

! None of this information was current, except that which the local planning staffs of the 
| Cities of Milwaukee, Racine, and Kenosha (which encompass approximately 117 square 

miles of the most densely populated parts of the Region) had completed or were in the 

process of completing. This latter information would be placed at the disposal of the 

| Commission, regardless of the method selected for inventorying the rest of the Region. 

| The collection of existing land use data for the remaining 96 percent of the Region could 

not, therefore, be accomplished by the first method. Further study indicated that per- 

| formance of the task by field listing methods would exceed budgetary and time limita- 

| tions. It was, therefore, decided to inventory the land uses in the remainder of the 

: Region by aerial photographic interpretation. 

| In the preparation of the Regional Land Use-Transportation Study Prospectus, the in- 
teragency technical advisory committee had anticipated the need for complete aerial 

| photographic coverage of the Region to be utilized for two distinct purposes: 

1. To update the Commission's base maps. 

| 2. To provide inventory base sheets for the collection of planning data including 

| data on land use. 

| USE OF AERIAL PHOTOGRAPHS 
| Three tasks had to be performed before the inventory of existing land uses by aerial 

photographic interpretation could begin. These were: 

1. The preparation of a contract and specifications for aerial photography, the ne- 

gotiation of a contract with a photogrammetric engineering firm for the specified 

photography, the completion of the actual photography and photo processing it- 

self, and final delivery of useable photographs to the Commission offices. 
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2. The preparation of a detailed inventory design and the preparation of a land use 

inventory procedural manual for staff use, including the adoption of a land use | 

classification system. 

3. The employment of staff and assembly of equipment necessary to perform the 

| required land use inventory. | 
| : 

| The first task was begun in January, 1963, with the preparation of a contract and de- | 

tailed specifications for technical services. The contract specifications called for | 

i photographic flights to be made at two altitudes. High altitude photography of the en- | 

: tire 2689 square mile Region was to be taken at a flight altitude of 21, 000 feet and was | 

| to produce negatives at an average scale of one inch equals 6,000 feet. From these | 

! negatives, ratioed rectified enlargements at a scale of one inch equals 2,000 feet would 

be prepared. Each of these enlargements covered an entire U.S. Public Land Survey 

| township, and they were used to update the Commission's base maps. 

| 
| Low Altitude Photography 

| Low altitude photography of the entire 2689 square mile Region was also recuired to 

provide a basic data source for various planning inventories, including the lancl use in- 

| ventory. The contract specifications required an average negative scale of one inch 

equals 2,000 feet. The photographs were to be taken with a Zeiss RMK distortionless 

precision aerial mapping camera having a six-inch focal length and producing negatives 

| nine inches by nine inches in size. The photographs were to be clear and sharp in de- 

: tail and have an average uniform density. They were also to be free from clouds and 

| cloud shadows, light streaks, static marks or other blemishes which might interfere 

with their intended use. The photographs were to be taken when the area was free of 

snow, but before foliation, between the hours 10:00 a.m. and 2:00 p.m., ancl with a 

| minimum solar angle of 30 degrees. Excessive variation in tone or density wes also a 

| cause for rejection. 

| 
| Ratioed photographic enlargements of the one inch equals 2,000 feet negatives were 

provided at a scale of one inch equals 400 feet. These enlargements were printed on 

| reproducible Chronaflex photographic film using a 300-line per inch halftone screen. 

) Horizontal control was provided by 7 1/2 minute U.S.G.S. quadrangle maps. lach ra- 

: tioed enlargement was prepared from the center portion of the low altitude negatives 

| and covered four U.S. Public Land Survey sections, being centered over the common 

| section corner. Ratioed enlargements having a departure in any area of the photograph 

| from the scale of one inch equals 400 feet by more than 2 percent could be rejected. 

| Delivery of the photographs was to begin within 15 days after the aerial flights. 

! The enlargement scale of one inch equals 400 feet was selected for two reasons: the in- 

| terpretation of aerial prints at a smaller scale would become difficult; and the use of a 

| larger scale would reduce the area coverage of each print and multiply costs involved. 

| By specifying the use of a 300-line per inch halftone screen and printing the 2nlarge- 

| ments on reproducible Chronaflex, it was possible for the staff to accomplish the actual 

photographic interpretation, delineation and measurement of existing land uses directly 

on inexpensive paper prints prepared in the SEWRPC offices using an Ozalid printer. 
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| The finished photography was carefully checked to maintain quality control, and par- | 

| ticularly to determine the amount of error in the scale of the enlargements. A samp- 

jing procedure was used to determine the scale error as follows: 

1, A sample of approximately 10 percent of the aerial photographs was drawn from 

| the delivered Chronaflex enlargements. This sample included 67 of a total of 

686 photos. The sample was drawn using a random number table. Sample size 

| was arbitrary by necessity, since the standard deviation of the population was 

7 not known. It was believed, however, that a 10 percent sample would be large 

| enough for statistical validity and adaptable to the time and cost limitations. 
: 2. Two measurements between well-defined physical features were taken at right 

| angles to each other on each sample photograph. These measurements were 

made between the same well-defined physical features on standard U.S8.G.S8, 
! 7 1/2 minute quadrangle maps. 

3. The largest deviation between the photo and map measurements for each photo 

: | in the sample was recorded and expressed as that percentage by which the photo 

| measurement differed from the map measurement (plus or minus). 

| 4. The mean deviation and standard deviation of the sample were calculated to be 

0.265 and 1.233 respectively, the standard error of the mean to be 0.15, and 

| the standard error of standard deviation to be 0.11. Since the standard error 

: of the mean and the standard error of the standard deviation were both found to 
: be small, it was assumed that the mean and standard deviation of the sample 

closely approximated that of the true population parameters. By further assum- 

! ing that the population distribution was reasonably normal, it was determined 

: that the scale errors of the photographic enlargements would range between a 

| minus 2.00 percent and a plus 2.00 percent, 88 percent of the time. It was, 

| therefore, concluded that the error between photo measurements and map 

| measurements was on the average very small and within acceptable limits, and 

| that measurements for the land use inventory could be made with acceptable ac- 

| curacy directly on the aerial photographic enlargements. 

| LAND USE CLASSIFICATION SYSTEM 
| The task of developing and adopting a land use classification system was begun in Feb- 

: ruary of 1963. This classification system had to be reviewed and approved by the rural 

| and urban land use planning subcommittees of the technical advisory and coordinating 

committee on regional land use transportation planning. These subcommittees initially 

| determined that the regional land use classification system must be suitable for both 

| regional land use and transportation planning, be compatible with existing land use 

| classification systems already in use within the Region by local planning agencies, and 

| be suitable for local planning at least at the county level. It was further determined 

that the land use classification system should be based primarily upon the functional 

| characteristics of the land uses, as these are the most important attributes of the ex- 

isting land use system. Functional information is absolutely essential for analytical 

purposes and for the comparison of land use data assembled by various agencies oper- 

ating within the Region. In addition, it was determined that the land use classification 

system should indicate other characteristics, such as intensity of use, as secondary 

considerations to the extent necessary to provide the system with practical utility and 
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depth. It became apparent in working with the rural and urban land use planning sub- 

committee that a compromise would have to be achieved in any classification system 

that was adopted in order to resolve differing requirements for urban and rural plan- 

ning. The two digit land use classification system shown onthe coding sheet reproduced 

as Figure 1, was finally recommended for adoption by both the rural and urban land 

use subcommittees and subsequently adopted by the staff as the basis for the regional 

land use inventory. 

INVENTORY PROCEDURES 

The land use inventory was divided into four working phases: 

1. Preinterpretation phase. 

2. Interpretation and delineation phase. 

3. Measurement and coding phase. 

4. Quality control phase. 

The aerial photography was put to best advantage in each of these phases, a brief de- 

scription of which follows. 

Preinterpretation Phase 

The preinterpretation phase of the land use inventory involved the field listing of all 

those areas of the Region which were too densely urbanized to be properly inventoried 

by aerial photographic interpretation alone and for whichno current landuse inventories 

existed. This task was performed by inspecting the photographic enlargements, se- 

lecting those which covered the densely urbanized areas of the Region, and preparing 

blue line paper prints from these enlargements. These blue line paper prints were 

then taken into the field and, using the adopted land use classification system, inter- 

preted and delineated on the spot by outlining in colored pencil the area occupied by each 

use and by designating each area so delineated with the appropriate land use code. 

Interpretation and Delineation Phase 

The first step in this phase of the work consisted of obtaining black line Ozalid prints 

on plastic coated paper of each of the screened photographic enlargements. The 

boundaries of each U.S. Public Land Survey section and quarter section were then de- 

lineated on each black line print in orange ink, resulting in 16 outlined quarter sections 

on each print. Interpreters then "read" each print, quarter section by quarter section, 

interpreting and delineating the existing land uses by proper color and code designa- 

tions directly on the aerial photographic print. (See Figure 2.) Where necessary, the 

preinterpreted and delineated prints were used as well as any available secondary 

source data to complete the interpretation and delineation. 

Measurement and Coding 
The area of each land use delineated was measured directly on the plastic coated paper 

prints using engineering scales, polar planimeters and transparent overlays having 

parabolic curves and grid patterns printed thereon. The total area as measured in 

square feet for each land use in each quarter section was then recorded on a quarter 

section coding sheet along with the corresponding land use classification code number 

(See Figure 1). 
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Figure 2 

EXAMPLE OF LAND USE DELINEATION ON AERIAL PHOTO 

(Quarter Section 0619 - 10 - 2) 
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Figure 2 (above) depicts an enlarged aerial photo print (1'' = 400') of a quarter section in 

Waukesha County. Drawn on the print are the boundaries of various land uses as interpreted 

and delineated by the Commission staff. The numbers represent the codes for the particular 

| landuses. (See Figure 1). It should be noted that in the actual inventory, specific colors 

were used to denote the various major land use classifications. 
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| Quality Control 
| Quality control of the land inventory itself involved two separate operations, the first 

: operation consisted of field checks on a 10 percent sample of the interpreted and delin- 

| eated photographs. Field checks were accomplished by a supervisory planner and con- 

sisted of checking the interpreted and delineated uses on the photographs against actual 

| land uses observed in the field. The second operation of the quality control work in- 

| volved the establishment of control measurements for geographic areas. Accurate 

| areas were determined for each U.S. Public Land Survey quarter section within the 

| Region by computing the area of the quarter section from actual field measurements 

provided to the Commission by local city engineers and private land surveyors. This 

| was done for all quarter sections for which such field measurements were available. 

! For the remaining quarter sections in the area, each quarter section was measured on 

the Commission's base maps, which are drawn to national map accuracy standards, 

: using engineer's scales and polar planimeters. 

| These independently determined control measurements were then compared to the quar- 

| ter section area totals obtained from the aerial photographs. Discrepancies between 

| the area totals, as determined on the aerial photographs versus those obtained by inde- 

| pendent computation or measurement, were adjusted to the control measurement totals. 

i In this way firm, accurate and consistent area totals were obtained for quarter sec- 

| tions, sections, minor civil divisions, counties and the Region as a whole. 

CONCLUSIONS 
In retrospect, the use of aerial photographic interpretationto complete the existing land 

use inventory, as outlined herein, proved to be a wise decision. This method of inven- 

tory afforded the Commission staffan accurate and complete picture of the existing land 

uses in the Region at a minimum cost. 

Plastic coated paper prints prepared from the Chronaflex originals were inexpensive 

and easy to work with. Field checks revealed few errors on the part of the interpreta- 

tion and delineation teams. The photographs also made the necessary supplementary 

field listing tasks much easier, particularly for those areas of the Region wherein good 

community maps at appropriate scales were nonexistent. 

The storage of delineated aerial prints is relatively simple, due to the fact that the map 

files used during the work phase can be retained for storage purposes. It is believed 

that the land use data can be readily updated and maintained by periodic reflights of the 

Region. Such reflights would also permit statistical and analytical comparisons to be 

made between the existing land uses as determined in 1963 and any land uses shown on 

the new photography. The interpretation, delineation and measurement for the land use 

inventory was accomplished by relatively inexperienced temporary personnel, working 

under the close supervision of professional planners. About half of the persons em- , 

ployed in the inventory had educational backgrounds in geography or cartography. 

Those who did not, required very little time after initial training to become skilled at 

interpreting the photographs for land use inventory purposes. The work was accom- 

plished by a staff of 15 employees working from June 3, 1963 to October 17, 1963. 
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