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FOREWORD 

In September, 1958, a committee composed of members of the Texas Highway 
Department and the Texas Municipal League was formed to investigate and make 
recommendations on city~state median practices. 

It was the intent of this committee to develop information on the effect that 
the addition of the median would have on a facility's ability to handle traffic more 
efficiently and safely and the effect that it would have on the local businesses. This 
information could then be used as a basis for evaluating future potential median 
sites to determine if a median·type facility should be installed. 

The Texas Transportation Institute, as the official research agency of the Texas 
Highway Department, was asked to conduct the actual research program for the 
Committee. Three study sites, involving a heavily traveled route in a large city 
(San Antonio), a moderately traveled route in a medium sized city (Baytown), and 
a lightly traveled route in a small town (Pleasanton), were selected for the analysis. 

Because of the variations in the conditions under observation, findings of these 
three studies are being released as separate reports. However, a statement of gen­
eral conclusions concerning all three areas is included in each of the reports. For 
more detailed information, the other reports should be obtained. 
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General Conclusions of Over-all Study 

Pleasanton -Baytown -San Antonio 
Although there were wide differences in the size, 

traffic density and community orientation of the three 
areas included in this study, certain conclusions concern­
ing the effect of medians can be drawn. These conclu­
sions point up both similarities and differences that were 
observed under the different sets of conditions. 

ECONOMIC 

From an economic standpoint, the stimulus to new 
growth was perhaps the most significant effect of the 
median program. The street improvement program 
created attractive and desirable commercial sites in each 
of the three areas. The desirability of these sites is at­
tested by the rapid influx of new businesses which began 
immediately after construction was completed. 

In general, the construction process itself provided 
the most severe shock to the economic system of the 
community. This shock was most severe in Baytown, the 
middle-sized city, where some businesses were completely 
isolated from traffic for varying lengths of time due to 
both the contractor's scheduling ·and inclement weather 
conditions. It was less severe in Pleasanton the smallest 
city where local customers had few alternative firms in 
Which to shop. In San Antonio, the largest city, the ef­
fect was less uniform. Certain classes of firms such as 
service stations were severely affected but from the 
standpoint of the area as a whole, their losses were made 
up by gains in the nontraffic serving businesses. On the 
basis of these three experiences, then, it may be conclud­
ed that the effect of the construction process on a firm 
will depend upon: 

l. The provisions in plans and specifications and 
the care exercised by the contractor to prevent firm iso­
lation for extended periods. 

2. The availability of alternative firms near the 
area under construction. 

3. The character of the firm itself. That is, wheth. 
. er it is oriented toward a large number of low volume 
sales (such as a service station or coffee shop) or a 
smaller number of high volume sales (such as a furni­
ture store or automobile dealer). 

After the new facility was completed business as a 
whole began to rapidly recover the sales lost during con­
str,uction. After a full year of operation with the median, 
total business volume was above the pre-construction lev­
el in both San Antonio and Baytown. Of course, some of 
this gain was due to the establishment Of new businesses 
along the facility, and many old firms were still below 
their base volumes. In general the businesses operating 
in older, less modern, less well kept buildings were most 
severely affected and were not able to regain their lost 
sales volumes. More modern firms with vigorous, pro­
gressive management_ often increased their s a 1 e· s well 
above their base levels. 

The assumptions that losses in left-turn customer 
traffic into businesses would be offset by increases in 
right-turn traffic was not completely borne out. Custom-

er turns appear to be inversely related to city size ar:d 
traffic volume. In both of the smaller cities there was a 
nOticeable increase in right-turn customer traffic after 
the median was built. In San Antonio, however, where 
traffic volume was very heavy and speeds high, there was 
an actual reduction in right turns. This indicates that 
customer turns may be dependent upon both convenience 
and firm loyalty which is more pronounced in the smaller 
cities. In the three cities as a whole, the reduction in 
total customer traffic averaged about 10 percent after 
the median was installed. 

TRAFFIC 

Traffic studies were conducted at each of the three 
study locations to investigate the effect of introducing a 
median on the character of traffic operation and safety. 
In general, ther~ were four types of traffic studies con­
ducted in each of the study locations. These studies 
were: 

l. Traffic volume studies. 

2. Accident studies. 

3. Operational studies. 

4. Travel time studies. 

Although the purpose of the studies was to deter­
mine the effect of the median on traffic operation and 
safety, it was generally difficult to rel~te changes in traf­
fic operation to specific roadway elements. In general, 
improved traffic operation was attributable to the over­
all upgrading of the highway facility; however; there 
were cases ·where the effects of the median could be spe­
cifically evaluated. Brief results of the separate traffic 
studies are indicated in the following sections. 

Traffic Volume Studies 

Traffic volume studies conducted at each of the 
study locations indicated fairly static traffic volume 
conditions throughout the entire study period. In Bay­
town there was actually a slight decrease in traffic vol­
ume on S.H. 146 due to· diversion to a new parallel 

· facility. Cross street traffic in Baytown experienced 
normal increases as did S.H. 281 in the Pleasanton study. 
Traffic volumes in the study section in San Antonio, a 
section of Southwest Military Drive, remained static at 
approximately 20,000 vehicles per day. 

Accident Studies 

Accident studies conducted at each of the study 
locations indicated reductions in certain types of acci­
dents anq increases in other types. There was a signifi­
cant reduction in rear-end collisions involving vehicles 
waiting or slowing to make left turns. Head-on collisions 
involving the opposing streams of traffic were also elimi­
nated. These reductions were attributable to the installa­
tion of a median. 

Increases were observed, however, in other types 
of accidents. In the Baytown study, right-angl~ co1lisions 
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increased due to an inefficient signal system, but later 
were reduced by re·design of the system. Also-, .there 
were increases observed ·in -accidents involving vehicles 
~aking improper lane changes. In some instances fixed­
object type accidents increased when medians were 
installed. 

Operational Studies 

Operational studies conducted ·: ... at the study loca­
tions indicated a large ·number of irregular maneuvers 
before medians were installed. Th~e irregular maneu­
vers were virtually eliminated by the installation of the 
median, but a great many U-turns were created at the 
median openings. Normally, the U-turn maneuver is not 
too hazardous under low traffic volume conditions; how­
ever, in some cases the median was not wide enough to 
make a legal U-tum. 

Travel Time Studies 

Travel time studies conducted in Baytown and San 
Antonio i;ndicated a great deal of congestion and delay ' 
during the "before" period. Travel time studies for the 
"after" period indicated an increase in traffic speeds 
due to the improvement of the facility. Some of this 
increase can be attributed to the median since it pro­
vided separate left-turn lanes and eliminated delay due 
to vehicles waiting to make left turns. The increase is 
also attributable to the fact that congestion was relieved 
by the construction of additional traffic lanes. In 
Pleasanton, the travel time studies indicated a fairly 
high level of service in both the "before" and "after" 
conditions. Only minor delays were experienced in the 
"before" study and the majority of these were due to 
traffic signals rather than traffic congestion and vehicles 
waiting to make left turns. 



STUDY SITE 
PLEASANTON,TEXAS 

Figure 1. 
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A MEDIAN STUDY IN PLEASANTON, TEXAS 
Introduction 

The Texas Highway Department and the various 
cities and towns of Texas have long been concerned with 
the necessity for and problems involved in improving 
highway routes along city streets. These routes are 
usually major traffic arteries in the larger cities and 
often serve as the Main Street in the smaller towns. As 
such they are usually heavily developed with commercial 
businesses throughout their length. 

These combination highway routes and city streets 
are charged with fulfilling two diametrically opposed 
functions. In the smaller towns they must move the tran­
sient traffic through the town as quickly, safely and effi­
ciently as possible and still seiVe as service streets to the 
businesses located on the adjacent land. In the larger 
cities they must perform these same functions and in ad­
dition carry the traffic moving between major sections of 
the city or between the suburban and central downtown 
areas. The difficulty in performing these functions con­
currently has lohg been recognized. 

Several procedures have been tried in an attempt 
to increase the efficiency with which this dual-purpose 
facility can be made to perform its functions. Among 
the more successful have been: speed zoning and signali­
zation to regulate traffic flow; street widening or the cre­
ation of additional traffic lanes to increase the physical 
size of the facility; the creation of bypasses or alternate 
routes to remove through traffic; and finally the addition 
of a median barrier to increase traffic speed and decrease 
the number of accident exposure points. Median bar­
riers are, of course, usually operated in conjunction with 
some type of traffic signalization and control. 

With the advent of the median harrier, however, 
have come additional problems. Businesses which had 
been accessible to the· total traffic flow from each direc­
tion were now directly accessible from only one direction. 
Motorists wishing to patronize bussinesses on the left side 
of the street were forced tu go to the next medi<in open­
ing, turn around and return to the merchant. Merchants 
were naturally skeptical about the proportion of their 
customers who would go to the additional trouble of 
crossing the median to trade at their firms. 

As a consequence, both the Texas Highway Depart­
ment and the local city governments were frequently 
petitioned for the alteration or abolition of existing medi­
an improvements, and planned street improv~ment pro­
grams which included medians in their design were fre­
quently resisted with vigor. 

Since the Texas Highway Department was jointly 
concerned with the city each time a median was built, it 
was anxious to develop a solid foundation of facts from 
which the question of median installation and operation 
could be evaluated. It is not surprising, then, that. in 
September, 1958, a joint City-Highway Department com­
mittee was formed to investigate and make recommenda­
tions on city-state median practices. 

As the Committee reviewed the history of median 
operations, it found that medians have long been justi­
fied in the minds of their builders on the basis of their 
effectiveness in providing more efficient traffic move-

ment and improving safety conditions. They have been 
opposed primarily on economic grounds. Local mer­
chants feel that medians reduce their exposure to passing 
traffic and reduce their total sales volumes. 

The committee felt, then, that its primary job was 
to determine through scientifically controlled research 
procedures just how the medians measured up to what 
was generally expected of them. That is, how much, if 
any, they increased traffic. flow, eliminated delays, and 
increased safety, and how much, if any, they affected the 
retail sales volumes of adjacent businesses. 

To do this, it was decided to select for study areas 
which were operating under nonmedian conditions but 
upon which medians were scheduled to he constructed in 
the immediate future. Each of these areas would then 
be subjected to a detailed analysis concerning both .its 
record of traffic operation and the economic condition 
of its attendant businesses. The field work for this type 
of analysis would need to be initiated in time for a 
complete record of traffic and economic conditions to be 
developed prior to the beginning of construction. Addi­
tional analyses, covering the same type of data, would 
then be made at periodic intervals after the new median 
had been built. · 

This research procedure is commonly known as the 
"'Before and After" approach. . Quite simply, its aim is 
to develop a complete picture of an area under its origin­
al set of operating conditions, let the operating condi­
tions be changed, and then develop another picture. The 
research techniques carried on under this· program are 
merely the mechanical workings of the researcher's anal­
ogous camera. 

After the research approach was decided upon and 
the problems of financing solved, the first step was to 
select the appropriate areas for study. Funds and per­
sonnel were available to handle three separate study sites. 
These were selected on the basis of the size of city, the 
scheduling of median construction, the density of traffic, 
the type of commercial and residential development and 
the availability of the needed traffic and economic in­
formation. 

Pleasanton is a smalf city located in Atascosa Coun­
ty about 30 miles south of San Antonio. It is the largest 
town in the county, having a population of 3,467 in 1960. 
It is served by two major highways. Highway 97 serves 
the east-west traffic and Highway 281, extending from 
San Antonio to Corpus Christi, passes through the city 
and forms its main business street (see Figure l). Over 
50 businesses are located along this highway route. 
These businesses constitute the major portion of the 
town's 78 businesses rated by the U. S. Bureau of 
Census. 

The economy of the town is influenced greatly by 
agricultural production in the area. This area is noted 
for its peanut and watermelon crops and also has a con­
siderable production of truck crops for market. How­
ever, a large part of the county is devoted to cattle and 
sheep ranching. There is also a considerable amount of 
gas and oil activity in this area. 
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Concluding Observations-Pleasanton, Texas 
ECONOMIC PHASE 

Some of the general observations of the effect of the 
construction of a median on the sales of adjacent 
businesses within the study area may be briefly stated as 
follows: 

l. Sales volumes. o.f businesses fronting the facili­
ty were definitely decreased in the "construction" and 
"after" periods. 

2. The loss in sales began about the fourth month 
of the construction period and continued throughout the 
remainder of the study. 

3. Of the six firms which went out of business 
sometime during the three-year study period, four were 
considered economic casualties. The other two firms 
moved to other locations within the city and continued 
their operations. Only one of the four firms considered 
as an economic casualty had sales of a magnitude to 
have significant effect on the economy of the study area. 

4. In this study, the traffic serving businesses, such 
as service stations, restaurants and motels generally fared 
better than other retail firms classified in this report as 
nontraffic serving businesses. 

5. The construction of the facility through Pleas­
anton has improved the city's appearance and created 
attractive sites for commercial development. A nice 
restaurant, two drive-in grocery stores, and a liquor 
store were built along the route during the latter part of 
the study period. but were not opened until after the 
study was completed. It is estimated that the sales of 
these businesses will boost the area's economy by about 
$300,000 per year. or about 12 percent. 

6. Businesses in this study did not show the gain 
in sales following the completion of the median that was 
experienced by businesses in the Baytown study. 

7. Again, it was found that there was no signifi­
cant relationship to indicate that firms located at median 
openings fared any better than those firms located away 
from an opening. 

8. The small gain in right-turn customer traffic 
was not sufficient to offset losses due to restriction o.f 
left tums which indicates an absolute reduction in the 
frequency of shopping trips within the study area. 

9. This study, like the Baytown study, fOund that in 
general there was a positive relationship between changes 
in customer traffic and sales volumes. However, other 
factors such as management, competition and economic 
conditions of the area appear to be of considerable im­
portance in determining success of an individual busi­
ness. 

TRAFFIC PHASE 
The results of the "before" and "after" traffic 

studies in Pleasanton, Texas, can be summarized as 
follows: 

Traffic Volumes 
Traffic volumes on U.S. 281 and the intersecting 

streets were approximately the same during the "before" 
and "after" study periods. 
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Accident Studies 
The analysis of accident data for one and one-half 

years before and two and one-half years after recon­
struction of the facility indicated increases in certain 
types of accidents and decreases in other types. Rear­
end collisions involving vehicles waiting or slowing to 
make left turns were significantly increased. This in­
crease is attributable to: ( 1) separate left-turn lanes 
were not provided in the second containing a four-foot 
median, and ( 2) travel speeds on the facility increased 
due to the general improvements afforded by reconstruc­
tion of the facility. There was also a large immediate 
increase in accidents involving vehicles turning from the 
wrong lane. This increase was due to the local drivers 
not being educated to the proper use of high-type multi­
lane facilities. There was, however, a decrease in this 
type of accident during the second "after" study indicat­
ing a learning effect in use of the facility. Head-on col­
lisions were completely eliminated. 

Irregular Movements 
The motion picture study indicated that numerous 

irregular movements which were detrimental to safe, 
efficient traffic flow were occurring before the installa­
tion of the median. These maneuvers were eliminated 
by the_ reconstruction of the facility and installation of 
the median. It was observed, however, that a large 
number of U-turn movements were created as a result of 
the median installation. 

With the narrow, four-foot median and only two 12-
foot traffic lanes and an eight-foot parking lane in each 
direction; most vehicles were unable to complete the U­
tum maneuver beginning from the inside traffic lane. 
In such cases, it was necessary that the vehicle encroach 
upon the outside lane in order to clear the curb in com­
pleting the maneuver. 

Travel Speeds 
The travel time studies did not indicate a great deal 

of congestion or delay on U.S. 281 during the ''before" 
period. There was some delay due to turning vehicles 
but most delays were due to signals in the study section. 
In the "after" studies the only delays observed were due 
to traffic signals in the system. These studies did indi­
cate a substantial increase in travel speeds throughout 
the entire length of the facility. This increase in speeds 
was attributable mainly to the general improvement of 
the facility. 

RECOMMENDATIONS 
On the basis of the "before" and "'after" studies of 

traffic operation on U.S. 281 in Pleasanton, the follow­
ing recommendation is made regarding high-type urban 
highway facilities. 

l. The medians on high-type· facilities are success­
ful in regulating traffic into an orderly, efficient flow 
pattern; however, the studies indicated that a very high 
U-turn movement was created in sections with consid­
erable business activity. It should be realized that this 
movement will develop and perhaps some consideration 
should be given -to this movement through design and 
control measures. 



On facilities which warrant only the mmrmum de­
sign, two lanes in each direction, it is recominended that 
very careful consideration he given to a traversable-type 
median which would permit mid-block turns and thus 

eliminate the need for U-turns. It appears that this type 
o.f operation would not he objectionable because of the 
low traffic volume conditions which are evidenced by 
the minimum-type design. 

Economic Analysis 
This phase of the study is concerned with the econ­

omic influence o.f the median on businesses located along 
U. S. Highway 281 in Pleasanton. Only those firms 
fronting the facility were considered as being in the 
influence zone of the median. To assure an accurate 
picture of the business activity in this area, the following 
procedures were followed. 

l. Selection of Study Area Businesses 

These steps were primarily the same as those follow­
ed in each of the three segments of the over-all study. 
First, an inventory was made of all ·businesses located on 
the facility south of the intersection of State Highway 97 
in North Pleasanton. Each of the businesses was plotted 
on a scale map of the study area as shown in Figure 2. 
Then the manager of each firm was written a letter in­
forming him of the study and asking for his cooperation. 
At the same time the study was being publicized through 
the local newspaper and radio station and by city of. 
ficials. 

2. Selection. of Control Businesses 

In order to minimize the influence of external fac­
tors, such as an area wide boom or recession that would 
affect all businesses in the area, a group of control firms 
was selected to compare with the study firms. Each 
control firm was selected on the basis of its similarity to 
the firm in the study area that it was to control in order 
to assure that the controls were truly representative of the 
study area. Control service stations, for example, were 
picked according to their annual sales and brand of gas­
oline. 

When possible the control hussiness was selected 
from thos·e businesses in Pleasanton located off U.S. 
Highway 281. Only eight suitable firms were found in 
Pleasanton. Since it was impossible to find sufficient 
businesses in Pleasanton, additional control firms were 
selected in the nearby cities of Floresville and Hondo. 
Both cities are about the same size as Pleasanton and 
are located on major highways leading out of San An­
tonio. They further qualify as control areas in that they 
were not affected by any construction during the three­
year study period. In Floresville, 23 businesses were 
selected as suitable controls for the various firms in 
Pleasanton. Comparable controls for the 10 remaining 
study area businesses were selected in Hondo. 

After the controls were selected, they were subjected 
to the same treatment as the study businesses. Each 

'business manager was contacted personally seeking his 
cooperation in the study. When a firm would not parti­
cipate in the study, a -preselected alternate business was 
chosen. 

3. Business Interviews 

The next step was the gathering of information from 
each of the study and control, businesses regarding his­
tory of operation, management and conditions of the 

physical plant by personal interview. The main objec­
tive, however, was to obtain an accurate record of each 
firm's retail sales fof 12 months preceding the beginning 
of construction. Additional interviews were then made 
after the construction was completed to· get a record of 
sales during the construction period, and a third inter­
view conducted after the new faci~ity had been in opera­
tion for a year, yielded a record of sales for the 12 
months after construction had been completed. Only 
two of the retail businesses located on U.S. 281 between 
the intersection of State Highway 97 to the south city 
limits of Pleasanton refused to cooperate in this eco­
nomic study. 

The businesses were grouped into eight major 
classifications using the standard industrial classifica-
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Prior to the construction of the new facility there was very little control of turning movement along the High­
way route through Pleasanton. 

tion index of retail firms as the basis for the groupings. 
This classification was made in order to allow better 
comparisons of business activity by type of retail busi­
ness. 

TESTING OF CONTROL AND STUDY FIRMS 
In order to determine whether the control firms 

were legitimate or comparable to the study firms, the 
sales of these firms were subjected to the "t" test. This 
statistical test is used to determine whether the selected 
control firms were representative of, or taken from, the 
same parent population as the study group. The two­
tailed "t" test was found to be the appropriate test, since 
it includes deviations both above and below the means 
for each group of firms. 
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In interpreting the results of the "t" test it should 
be remembered that significant "t" values indicate that 
there is a significant difference between the two groups 
of data being tested. Nonsignificant "f' values on the 
other hand indicate no statistically significant differences 
at the level of probability chosen. In this case the tests 
were made at tl:e "t" .05 level, or the 95 j{. level of prob­
ability. A significant "t" value then would mean that in 
less than 5% of the cases could a value of "t" larger 
than the theoretical "t" value (found in published "t" 
tables) be due to chance alone. A smaHer computed value 
of "t" would indicate that such a difference could not be 
shown. 

An example of the test is shown in Table l. Here 
the test was applied to the group of service stations, 



cons1stmg of eleven firms from the study area- and the 
eleven stations serving as their controls. The data under 
colums xl and x2 represent the sales of the study and 
control area firms respectively. 

The value of "t" in this test was 1.972, which was 
within the limits of normal deviation about the mean. 
Therefore, it can be stated that at the 95% level of prob­
ability there was no significant difference between the 
means of the study group and their controls. For the 
means of this group study and control firms to have 
been- significantly different the "t" value would have to 
have been larger than the 2.228 listed in the "t" table. 

The small number of firms included in the sample 
makes it necessary to have rather large variations before 
they can be proved to be statistically significant. 

Rather than show the detailed calculations of the "t" 
test on each of the other groups of retail firms, which for 
the most part would be repetitious, only the results of 
each test are shown in the text. 

Listed below are the six retail groupings with the 
number of firms in each group and the value of "t" for 
each one of the groups. 

Types of Number of Value Maximum Limits 
Businesses Firms o 1 "t" of "t" Value* 

Grocery Stores 5 -1.225 2.571 
Restaurants 5 2.087 2.571 
Auto & Farm 
Machinery 4 .125 2.776 
Hardware & Furn. 4 .843 2.776 
Personal Services .3 .079 3.182 
Mis. Retail 6 1.646 2.447 

{~When interpreting the results of each "t" test, any "t" 
value over the maximum limits of "t" value would in­
dicate that there was a significant -difference between 
the means. 

According to the results of the "t" test on the above 
six groupings of retail firms, we Can say with a high de­
gree of confidence that there was no significant differ­
ence between the study and control firms. 

Business Analysis 

When the study was initiated, there were 42 retail 
businesses located in the selected study area. Monthly 
sales data were obtained from 39 of these firms. Two 
firms refused to cooperate in the study and one business, 
a service station, was closed during the "before" period. 
Table 2 presents a listing of the firms in the study area 
and the period in which each participated. 

When the construction of the median began, two 
business firms moved off the highway but continued to 
operate at their new location. The management of these 
two firms reported that their moving from the route was 
not entirely due to the construction of the median. 

At the beginning of construction one service station 
went out of business and did not reopen; while the serv­
ice station that had been closed, reopened and remained 
open throughout the remainder of the study. One oth­
er unusual change occurred in the "construction" or 
"during" period. This was the closing of one of two 

Table 1 
TEST OF HYPOTHESIS OF NO DIFFERENCE BE­
TWEEN SERVICE STATIONS IN STUDY AREA AND 

THEIR CONTROLS 

Sales of Sales o.f 
Study Firms Control Firms 

X, X.' X' X,' 

coo 000 
$150 22,500 $ 60 3,600 

117 13,689 104 10,816 
97 9,409 51 2,601 
64 4,096 50 2,500 
70 4,900 48 2,304 

129 16,641 60 3,600 
63 3,969 48 2,304 
75 5,625 28 784 
58 3,364 35 1,225 
27 729 51 2,601 
12 144 17 289 

EX 862 552 
EX2 85,066 32,624 

l:x/ ~X12 (~X~ 
N 

85,066 743,044 17,516.5 -11-

~X22 kXl- {:!:X,)' 
~ 32,624 304,704 4,923.6 -N-- _1_1_ 

l:x/ 17,516.5 S/ 
N~ 10 

1,751.65 

s.' :O::x22 4,923.6 492.36 
N, 1 10 

sd VS,' + S' v 1,751.65 + 492.36 ' 
N, N, 11 11 

v 204.00 14.29 

d X, x, 78.36 50.18 28.18 

t d 28.18 1.972 NS 10dF 
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restaurants which were operated under the same man· 
agement. The manager did not keep separate records on 
the two businesses; therefore, the sales represented two 
restaurants in the "'before" period and only one in the 
later periods. Since we were unable to segregate the 
sales of the two businesses, it was carried as one business 
throughout the study. 

During the three-year study period, three other 
businesses were closed for short periods of time due to 
changes in management. The records of these businesses 
are shown in the analysis. 

There were also four new firms established along 
the route during the later part of the three-year study. 
However, none of these firms were open for business 
prior to November 1961, which is the time that the 
study was terminated. 

Because of the changes in the number of firms 
operating in the study area during the three years of ob­
servation, it was very difficult to show an accurate pic­
ture of the influence of the median on their sales vol­
umes through use of a single method of sales compari­
sons. The effect on individual firms or groups of firms 
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could be quite different from that reflected by the area 
as a whole, and losses or gains in the number of busi­
nesses could have an effect on the over-all volume of 
business by the entire group. For this reason the analy­
sis was conducted and the comparisons are presented in 
two different ways. 

The first method of comparison is shown in Table 
3. This is a comparison of only those firms which were 
operating in the area at both the beginning and the end 
of the study. The data presented-here show the sales of 
35 study area firms and their controls divided into eight 
industry groups. During the three-year period, there 
were wide fluctuations in sales within certain types of 
businesses. In some cases, these fluctuations in sales can 
be attributed to the management of one or more firms 
within the group. 

During the three years of observation, the total 
sales of the study area firms decreased in both the "con­
struction" period and "after" period while the control 
area firms showed an increase in both periods. The 
study area businesses experienced less than a six percent 
decline in sales during the "construction" period and an 
eight percent decline in the "after" period. At the same 
time, the control businesses showed a small gain of 0.1 
percent in the "construction" period and 5.8 percent gain 
in the ''after" period over their· base period sales. 

A large portion of the 8.3 percent loss in sales for 
the study area firms can be attributed to the loss which 
occurred in two industries. These industries are in the 
auto and farm machinery ·group, having three firms, a:nd 
the restaurant group, consisting of four firms. The 
g.eneral opinion of the operators of the firms in the auto 

Table 2 
BUSINESSES BY TYPE AND RECORD OF PARTICIPATION IN THE PLEASANTON STUDY 

Business Business Period of Participation 

Number Class Type of Business 
Before During 

1 Furniture & Furniture X X 

2 Hardware Hardware X X 

3 Hardware X X 

4 Upholstery Sho-p X 

5 Auto and Farm Equipment X X 

6 Auto Parts X X Farm Equipment 
7 Auto & Farm Equipment X X 

8 Farm Equipment 
9 Grocery Fruit Stand 

10 Grocery 
11 GroCery 
12 Grocery 
13 Grocery 
14 Personal Beauty Shop 
15 Service Barber Shop 
16 Shoe Repair 
17 Barber Shop 
18 Motel Motel 
19 Motel 

Motel 
20 Restaurant Restaurant 
21 Restaurant 
22 Restaurant 
23 Restaurant 

Restaurant 
24 Service Service Station 
25 Station Service Station 
26 Service Station 
27 Service Station 
28 Service Station 
29 Service- Station 
30 Service Station 
31 Service Station 
32 Service Station 
33 Service Station 

" 34 Service Station 
35 Service Station 
36 Miscellaneous Drugs 
37 Retail Variety 

'" 38 Liquor 
39 Jewelry 
4.0 Apparel 

1Moved from area in the <~during" period. 
~Moved from area at end of "before" period. 
3 Closed at end of 11during" period-did not reopen. 
4Wou1d not cooperate. 
~changed management in the "during" and "after" periods. 
00perated two restaurants in ':before" period; closed one "ill 
'jChanged management in "after" period. 
8C1osed during the "before·" period-did not reopen. 
9Was closed in 11before" period-did reopen. 

1uClosed at the end of the "after" period. 
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Table 3 
TOTAL SALES OF ALL FIRMS THAT WERE IN OPERATION AT BOTH THE BEGINNING AND ENDING OF 

STUDY PERIOD' 

Before Period During Period After Period 
Type of Business 

Base Sales Sales Change from Percent Sales Change from Percent 
Base Period Change· Base -Period Change 

(Dollars) (Dollars) (Dollars) (Percent) (Dollars) (Dollars) (Percent) 
STUDY AREA 

Auto and Farm 
Machinery 497,387 396,343 -101,044 -20,3 344,198 -153,189 -30.8 

Service Stations 849,801 829,062 20,'739 - 2.4 837,715 12,086 - 1.4 
Restauran ts2 348,966 288,815 60,151 -17.2 284,085 64,881 -18.6 
Grocery 345,002 353,273 + 8,271 + 2.4 320,467 24,535 - 7.1 
Furniture and Hardware 246,308 252,775 + 6,467 + 2.6 244,677 1,631 .7 
Miscellaneous Retail 394,711 400,696 + 5,985 + 1.5 420,720 + 26,009 + 6.6 
Motel 22,690 26,036 + 3,346 +14.8 25,6-73 + 2,983 +13.2 
Personal Services 15,159 15,328 + 169 +1.1 15,513 + 354 + 2.3 

Totals 2,720,024 2,562,328 -157,696 5.8 2,493,048 -226,976 - 8.3 

CONTROL AREA 
Auto and Farm 

Machinery 459,569 457,587 1,982 ,4 512,028 + 52,459 +11.4 
Service Stations 570,781 514,461 2,238 .4 511,443 5,256 - 1.0 
Restaurants 118,862 123,498 + 4,636 + 3.9 130,580 + 11,718 + 9.9 
Grocery 1,016,751 1,060,437 + 43,686 + 4.3 1,157,888 +141,137 +13.9 
Furniture and Hardware 139,498 94,855 44,643 -32.0 62,904 76,594 -54.9 
Miscellaneous Retail 270,755 290,723 + 19,968 + 7.4 291,644 + 20,889 + 7.7 
Motels 10,517 9,094 1,423 -13.5 10,980 + 463 + 4.4 
Personal Se-rvices 16,468 16,025 443 - 2.7 19,950 + 3,482 +21.1 

Totals 2,549,119 2,566,680 + 17,561 + .1 2,697,417 +148,298 + 5.8 

1Does not include either firms that went out of business or n2w firms that located in the area after construction was com­
pleted. 

20ne operator had two restaurants in "before" period, and closed one at end of "before" period. (Had no separate rec­
ords.) 

and farm machinery group was that the drop in their 
sales was caused primarily by reasons other than the 
median. The businessmen felt that the farmers had not 
fully recovered from the drought in the middle 1950's 
and were continuing to use their old machinery. Their 
crops in the later 1950's and early 1960's had not been 

too profitable either. Therefore, the sales of the farm 
equipment dealers had been depressed. 

Because the sales of the extra firm (restaurant) were 
included in the "before" period of Table 3, the decrease 
in sales shown for the restaurant industry does not pre~ 
sent the true picture of the sales for the four firms that 

Table 4 
TOTAL SALES OF ALL FIRMS THAT WERE IN OPERATION DURING ANY ONE OF THE THREE STUDY 

PERIODS 

Before Period· During Period After Period 

'I'ype of Business Ease Sales Sales Change from Percent Sales Change from Percent 
Ease Period Change Base Period Change 

(Dollars) (Dollars) (Dollars) (Percent) (Dollars) (Dollars) (Percent) 
STUDY AREA 

Auto and Farm 
Machinery 611,894 396,343 -215,551 -35.2 344,198 -267,696 -43.8 

Service Stations 861,897 861,465 432 .1 871,532 + 9,635 + 1.1 
Restaurants 348,966 288,815 60,151 -17.2 284,085 64,881 -18.6 
Grocery 348,717 355,917 + 7,~00 + 2.1 320,467 28,250 - 8.1 
Furniture alld Hardware 259,609 256,375 3,'234 - 1.2 244,677 14,932 - 5.8 
Miscellaneous Retail 394,711 400,696 + 5,985 + 1.5 420,720 + 26,009+ + 6.6 
Motels 22,690 26,036 + 3,346 +14.8 25,673 + 2,983 +13.2 
Personal Services 15,159 15,328 169 .0 15,513 + 354 . + 2.3 

Totals 2,863,595 2,600,975 -262,620 9.2 2,526,865 -336,730 -11.8 

CONTROL AREA 
Auto and Farm 

Farm Machinery 590,675 579,307 11,368 1.9 637,028 + 46,353 + 7.9 
Service Stations 569,342 570,781 + 1,439 + .1 562,862 6,480 1.1 
Restaurants 118,862 123,498 + 4,636 + 3.9 130,580 + 11,718 + 9.9 
Grocery 1,074,627 1,085,119 + 10,492 + 1.0 1,171,755 + 97,128 + 9.0 
Furniture and Hardware 157,534 106,855 50,679 -32.2 80,728 76,806 -48.8 
Miscellaneous Retail 270,755 290,723 19,968 - 7.4 291,644 + 20,889 + 7.7 
Motels 10,517 9,094 1,423 -13.5 10,980 + 463 + 4.4 
Personal Services 16,468 16,025 443 2.7 19,950 + 3,482 +21.1 

Totals 2,808,780 2,781,402 27,378 - 0.9 2,905,527 + 96,747 + 3.4 
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were still in business at the end of the study. If the sales 
of the extra restaurant could have heen separated from 
the totals in the "before" period, the percent change be­
tween periods would have been considerably smaller. 

The second method of comparison is shown in Ta­
ble 4. It shows the sales of all firms which were in 
operation :vithin each time period. This is probably the 
most logical comparison that can be made for the area 
as a whole. It is concerned with the annual retail sales 
of all the firms rather than those of either the "original" 
or "surviving" firms as specific groups. These are the 
figures that reflect gross income for tax bases for the 
area as a whole. As such, they should be most useful to 
governmental taxing and planning agencies. 

Table 4 shows that sales were down sharply during 
the "construction" period. This is influenced, to some 
extent, by the loss of two businesses moving off the fa~ 
cility and one firm going out of business. At the same 
time one firm that was closed in the "before" period re­
opened and continued to operate for the duration of the 
study. Consequently, the sales figures of the "during" 
period represent 38 firms compared to the 40 firms in 
operation in the "before" period. 

PAGE. FOURTEEN 

ENDING OF THE STUDY PERIOD 

3. 

The 9.2 percent loss in sales is indicative of the 
effect of the actual construction process on general busi­
ness conditions. With the highway torn up for a con­
siderable period of time, it is perhaps only natural for 
the businesses along its route to be adversely affected. 
Some businesses were completely isolated for short peri­
ods of time, but the majority of the firms were well 
pleased with the manner in which the contractor handled 
the construction. There were nine firms on the north 
end of the facility that were completely bypassed by the 
transit traffic for a period of four or five months while 
a bridge was being constructed over the Atascosa River. 
Their aggregate loss in sales during this period, however, 
was not extremely large, since six of the firms were of 
the nontraffic serving nature. The other three businesses 
were made up of two service stations and a drive~in 
restaurant, all of which showed a marked drop in sales. 

During the "construction" period, the sales of the 
control area businesses decreased less than one percent 
from the "before" period volume as shown in Table 4. 
This means that the sales of the study area businesses 
dropped over eight percent more during the "construc­
tion" period than did their control businesses. Or, to put 
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it another way, according to the evidence at hand~ it ap­
pears that the construction process had a net adverse 
effect in excess of eight percent on the retail sales along 
the route. 

After the construction was completed, sales did not 
recover in the Pleasanton study area as they had done in 
Baytown. During this period tl:e sales continued to 
decrease in the study area, while the control sales showed 
a gain of 3.4 percent over the base period. On a net 
basis, then, at the end of the first year's operatio-n under 
median conditions. the adjacent businesses reported a 
total sales volume some 15.2 percent lower than would 
have been anticipated had no change occurred. 

It is interesting to note, however, that the first four 
groups of businesses in the study and control areas, listed 
in Table 4, do not perform alike with respect to changes 
in dollar volume. In each of these four groups the firms 
in the study area ·exhibited the opposite reaction to its 
control group of firms in the control areas. For exam­
ple, the auto and farm machinery group of the ·study 
area shows a 43 percent decrease in sales while the con­
trol firms had a 7.9 percent increase. A large portion of 

this decrease is a result of one large firm moving out of 
the area just before the construction began on the facili­
ty. In fact, the loss of this firm and its resultant effect on 
the industry total, accounts for over 50 percent of the 
decrease in the total "after" period sales. 

Some of the loss in sales may have been due to fac­
tors other than the changes brought about by the con­
struction of the median. For example, some of the 8.1 
percent loss in the grocery industry may have been 
caused by the remodeling of one grocery store in another 
part of Pleasanton. After its renovation this firm be­
came much more competitive and undoubtedly drew 
sales from the study area grocery firms. With the re­
maining industries. however, there does not appear to be 
any observable reasons for the changes in their sales, 
except that of the general economic conditions of the 
area or the effect of the median on their sales. 

Figures 3 and 4, give a graphic presentation of the 
effect of the median on their sales. 

Figures 3 and 4 give a graphic presentation of the 
effect that the construction -of the median had on busi-

PAGE FIFTEEN 



' 
nesses during the three periods. These figures show on 
a monthly basis the same information for all businesses 
that is presented by years for the different classes of 
business in Tables 3 and 4. 

Figure 3 (corresponding to Table 3 businesses) 
show that the monthly sales of both study and control 
firms fluctuated a great deal during each period. In the 
"before" period, the sales of both study and control firms 
performed similarly with respect to their seasonal move­
ments. During each of the periods, sales hit a peak dur­
ing the month of December. From this point, sales 
showed a considerable drop during January and Febru­
ary, followed by a gradual recovery for the remaining 
months. However, in the "construction" or "during" 
Period the recovery of the study firms was much slower 
and did not extend nearly so high as they had in the "be­
fore" period. Sales usually pick up through the sum­
mer months due to both the seasonal farming activity 

Table 5 
INDEX OF SALES SHOWING THE EFFECT OF THE 
CONSTRUCTION OF A MEDIAN ON EACH TRAFFIC 

SERVING BUSINESS 
(Year November 1958 - October 1959 100) 

Service 
Stations 

Sub Total 
Motels an-d 
Restaurants 

Sub Total 
TOTAL 

Service 
Stations 

Sub Total 
Motels and 
Restaurants 

Sub Total 
TOTAL 

Before 
Base Period* 

During 
Number 

STUDY AREA FIRMS 
100 115.8 
100 117.2 
100 118.0 
100 105.4 
100 85.1 
100 71.4 
100 87.2 
100 94.4 
100 77.2 
100 86.9 

100 99.9 
100 137.1 
100 112.9 
100 87.6 
100 96.7 
100 71.5 
100 43.8 

100 90.5 
100 95.4 

CONTROL AREA FIRMS 
100 130.4 
100 113.3 
100 101.1 
100 120.4 
100 103.4 
100 94.4 
100 107.7 
100 94.7 
100 84.4 
100 88.5 
100 79.8 
100 79.5 

100 100.3 
100 117.2 
100 103.9 
100 107.4 
100 86.4 
100 99.4 
100 96.9 

100 102.5 
100 100.7 

*Base period equal 100. 
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After 
Number 

135.2 
133.6 
112.4 
104.2 
98.7 
88.8 
86.0 
78.6 
76.8 
67.7 

101.1 
125.6 
112.1 
109.8 

95.2 
56.1 
52.1 

83.0 
95.8 

124.8 
120.7 
118.3 
110.2 
101.9 

98.1 
98.1 
94.5 
93.3 
91.2 
72.2 
59.9 

98.9 
151.4 
135.5 
105.6 
104.4 

96.3 
90.3 

109.4 
100.8 

and to the tourist traffic passing through. However, 
during the period of construction, sales of study firms 
did not show the increase in • the summer months that 
was characteristic of the control firms. By the time 
construction was completed, the monthly sales of study 
and control firms were both at about the same general 
level. 

In the "after" period, study and control firms rea_ct­
ed according to the monthly cycle sales, but the study 
firms continued to operate below the general level of con­
trol firms for the duration of the study. 

When all firms (Table 4 bUsinesses) were included 
in the analysis, as in Figure 4, the picture generally re­
mained the same for control firms in each period. How~ 
ever, from March or April of the "construction" period 
through the duration of the study, sales of study finns 

Table 6 
INDEX OF SALES SHOWING THE EFFECT OF THE 
CONSTRUCTION OF A MEDIAN ON NONTRAFFIC 

SERVING BUSINESSES 
(Year Nov. '58- Oct. '59 100) 

Type of 
Business Before During After 

STUDY AREA FIRMS 
Miscellaneous Retail 100 83.1 147:9 
Personal Services 100 107.3 137.1 
Miscellaneous Retail 100 98.3 130.9 
Personal Services 100 104.3 123.3 
Hardware 100 112.7 120.8 
Miscellaneous Retail 100 109.1 113.8 
Miscellaneous Retail 100 116.8 107.9 
Grocery 100 111.6 102.8 
Personal Services 100 107.4 102.3 
Hardware 100 107.0 97.1 
Hardware 100 90.5 95.1 
Auto and Farm Machinery 100 94.6 94.0 
Grocery 100 97.0 91.8 
Grocery 100 97.5 . 91.8 
Miscellaneous Retail 100 101.7 91.5 
G•rocery· 100 105.1 89.8 
Personal Services 100 95.6 87.0 
Auto and Farm Machinery 100 79.1 64.3 
Auto and Farm Machinery 100 64.3 49.8 
Grocery 100 71.2 

100 87.3 82.4 
CONTROL AREA FIRMS 

Miscellaneous Retail 100 135.9 183.0 
Auto and Farm- Machinery 100 110.6 121.7 
Grocery 100 111.9 120.3 
Personal Services 100 113.9 117.2 
Auto and Farm Machinery 100 97.0 115.2 
Grocery 100 101.0 114.4 
Miscellaneous Retail 100 113.6 114.0 
Miscellaneous Retail 100 116.5 110.9 
Miscellaneous Retail 100 104.3 105.8 
Personal Services 100 91.4 102.4 
Grocery 100 107.9 100.0 
Hardware 100 66.5 98.8 
Auto and Farm Machinery 100 92.8 95.3 
Grocery 100 103.8 93.3 
Miscellaneous Retail 100 93.3 92.9 
Miscellaneous Retail 100 109.2 92.4 
Miscellaneous Retail 100 91.6 86.6 
Hardware 100 77.6 77.2 
Personal Services 100 96.2 72.5 
Hardware 100 77.7 68.0 
Auto and Farm Machinery 100 65.6 65.5 
Grocery 100 42.6 24.0 
Hardware 100 57.9 17.0 

100 98.5 104.3 



remained well below those in the controls. Generally, 
this appears to substantiate the conclusion that sales of 
firm.s along the route were adversely affected by the 
construction of the median in Pleasanton. 

Index of Sales 

Another method used in analyzing the effect of the 
construction of a median on business activity is shown in 
Tables 5 and 6. Each of the tables represents the sales 
of individual firms. To facilitate comparison, they are 
grouped into traffic and nontraffic serving businesses. 
Firms are arrayed in these tables according to the mag­
nitude of the changes in their sales as revealed by the 
index numbers in the "after" period. The "before" peri­
od sales represent the base where all index numbers are 
equal to 100. Individual firm names have been omitted 
in order to protect the identity of cooperating firms. 
Again, the index saies in each table shows that both the 
traffic and nontraffic serving firms in the study area 
were operating below the level of the base period and 
below the level of the control firms. The Index of Sales 
for traffic serving businesses in the study area, Table 5, 
dropped over four percent in the "after" period while 
the index for control firms showed a one percent gain 
over the base period. However, the index for the service 
station industry sales in the study area showed a small 
gain in the "after" period while control firms declined. 
Within the service station industry, sales of individual 
firms in the "after" period varied from an increase of 
35 percent for one study firm to a 40 percent loss for one 
control service station. However, when comparing· the 
total sales of both study and control stations, there was 
actually very little change in sales volume over the three­
year period. It would appear· then that in this instance 
at least, the median had very little influence on the serv­
ice station industry. 

The sales of the motel and restaurant industries 
were grouped in order to protect the identity of the 
individual firms. In this combined group, the. study 
firms showed a 17 percent decrease in sales whereas the 

control firms showed a 9.4 percent gain. Sales of study 
firms showed a drop in sales for the "during" and ""aft­
er" periods, while the sales of control firms increased in 
each of the periods. Therefore, it appears that the con­
struction of .the median did have an influence on sales of 
these firms. 

The firms were nOt analyzed by type of business in 
Table 6, since information was presented on the total 
sales of individual industry groups in Tables 3 and 4. 
This comparison is concerned only with the relationship 
between the total sales of nontraffic serving businesses 
along the median route and like businesses in the control 
group. Table 6 shows that the sales of nontraffic serving 
businesses along the median route were 18 percent below 
their base levels after a full year's operation with a 
median. The control firms managed to show a 4.3 per­
cent gain in sales during the same time period. There 
is very little difference in the proportion of study and 
control firms that gained or lost business during the 
three-year study period. The degree of loss or gain in 
sales of individual firms did show up in the totals and 
evidently, the median did depress sales of the study firms. 

Pleasanton~ which is the largest city -in the county, 
actually accounted for over 35 percent of the county's 
retail sales in 1958.1 No information was available on 
the 1959 retail sales fOr Pleasanton, so the 1958 sales 
data are being used to show the city's relative position in 
the county's economy at that time. Retail sales for 
Atascosa County, as sho,Vn in Table 7, represent a picture 
of an almost stable economy during the three periods. 
These data will serve as a good indicator of Pleasanton's 
e_conomy during the three-year study period. 

A part of the decline in sales of study firms can be 
explained by the general drop in retail sales for the 
county. This drop in the county's econOmy, however, 
1Texas Almanac~1958 retail sales according to U.S. Bu­
reau of Census. Pleasanton accounts for 37 percent of 
county's retail sales, 24 percent of firms, 40 percent of 
employment, and 41 percent of county's payroll. 

Table 7 
A COMPARISON OF RETAIL SALES FOR BUSINESS FIRMS OF ATASCOSA COUNTY IN WHICH PLEASANTON 

IS LOCATED 

1960 1961 
1959' 

Change from Change from 
Sales Sales Base Period Sales Base Period 

000 000 
Sales 000 Percent 

000 
Sales 000 Pe-rcent 

Retail Sales $13.413 $13,263 -$150 -1.1% $13,184 -$229 1.7% 
Food 3,679 3,746 + 67 +1.8 3,885 + 206 + 5.6 
Eating and Drinking 
Establishments 609 609 0 625 + 16 + 2.6 
General Merchandise 499 496 3 -0.6 520 + 21 + 4.2 
Apparel 222 219 3 -1.4 219 3 1.4 
Furniture and 
Household Appliances 146 137 9 -6.2 136 10 6.8 
Auto 3,294 3,210 84 -2.6 3,026 268 8.1 
Gas Stations 1,417 1,443 + 26 + 1.8 1,481 + 64 + 4.5 
Lumber, Building 
and Hardware 1,895 1,813 82 -4.3 1,746 149 7.9 
Drugs 460 471 + 11 +2.4 485 + 25 5.4 
Others Nat Specifically Listed 1,192 1,119 73 -6.0 1,061 131 -11.0 

1Sales Management Magazine-an annual survey conducted on a county and city basis when estimates of retail sales are 
made by type of business. Key cities and counties within a state are surveyed to collect actual retail sales from .busi­
nesses. '!'hen these figures are made with the most current report of retail sales from the Department of Economics 
Survey and Current Business and Census of Business to arrive at estimates for individual cities and counties. 
~Base year. 
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Views of the median barrier showing the various types of construction to facilitate traffic on the new route. 

represents less than a two percent decline from the 1959 
level. Since the sales of the study firms were included 
in the county's total, their losses, as reflected in Tables 
3 and 4, had the effect of reducing the total sales of the 
county. Actually, the sales of the study area firms ac­
count for about 20 percent of the county's total retail 
sales. It is interesting to note that the drop of $157,696 
in sales in the "during" period and $226,976 in the "aft­
er" period (Table 3) for study firms is almost the exact 
amount of the total drop in retail sales occurring 
throughout the county. It may be assumed then, that 
the decreases in the county's retail sales during 1960 and 
1961 were a direct result of the drop in sales of those 
firms within the study area. 
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The loss in sales of study firms as shown in Table 4 
does not reflect a complete picture of Pleasanton's or the 
county's economy, as some of these firms, included in the 
'"before" period, moved off the highway route to new 
locations in Pleasanton and continued to do business, but 
in new locations. The "during" and "after" period sales 
of these firms are accounted for in the county's totals 
and their loss or g;ain in sales during the last two years 
of the study woulrl be reflected in the county's total sales. 

RJ;'LATIONSHIP TO MEDIAN OPENINGS 

When a new facility is to be constructed which calls 
for a median with limited openings, businessmen in the 
area are reluctant to accept its design unless there is a 



The median restricts left turns into and oul' of businesses located in mid block. 

median opening in front of each adjacent business. Gen­
erally, it is their contention that a business near an open­
ing in the median is benefitted greatly since this provides 
its cus+omers convenient access to and from both streams 
of traffic. 

As part of this study, it was decided to test the valid­
ity of the above contention, in as far as the data would 
permit. Each firm was classified as being located either 
at or away from a median opening. All firms which 
could be approached by a legal left turn were considered 
as being located at a median opening. Those that could 
not be enteTed by a legal left turn were placed in the non­
opening group. 

An analysis by the various types of businesses was 
not possible in this phase of the study, since the addition­
al breakdown of firms would expose the identity of sev­
eral cooperating businesses. However, the businesses 
were divided into two groups, traffic serving businesses 
and nontrafflc serving businesses. The comparison of 
sales with respect to the firms' location to a median 
opening is shown in Tables 8A and 8B. 

Of the 35 firms which were in operation during the 
entire study period, 16 were located at a median openin~ 
and 19 were located away from the median opening. Of 
the two groups, those firms located at median openings 
fared the poorest in this study. Their sales were 11 per-
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cent below their base period levels after a full year's 
operation with the median. The other group, while also 
showing a loss, was operating only six percent below 
their base period. 

In each of the groups above, firms fared better in 
the "during" or "construction" period than in the period 
after construction was completed. Firms at median 
openings showed an eight percent drop in sales in the 
"durin~" period from their base level, while the other 
group had only a two percent drop. 

As expected. most of the firms located at median 
openings were of the traffic serving nature, while the 
nontraffic serving businesses made up the majority of the 
finns located away from a median opening. 

Of the 16 firms located at median openings, 12 were 
classed in the traffic serving category. Sales of these 
12 "firms showed a- three percent drop in the "during" 
period and were operating only one percent under the 
base level at the end of the study. The traffic serving 
group shown in Table SA consisted of two restaurants 
and ten service stations. Of the ten service stations, six 
showed a drop in sales in the "during" and "after" peri­
ods while the otheT four reported that their businesses 
had increased in each period. 

From the data presented in Table 8A, it would ap­
pear that the four nontraffic serving businesses were 
definitely hindered by being located near an opening in 
the median. However, it is believed that there are other 
factors, other than location, affecting ~he sales of these 
firms. The management of two firms, showing the larg­
est drop in sales. felt that-their losses were not caused by 
the median, but by a cyclical decline in demand for their 
products. 

Of the 19 firms shown in Table 8B, 15 were of the 
nontraffic serving nature and four were considered to be 

Table SA 
INDEX OF THE EFFECT OF FIRM LOCATION WITH 

RESPECT TO MEDIAN OPENINGS ON SALES 
VOLUMES 

Year Nov. 1958- Oct. 1959 ~ 100 
GROUP I-FIRMS LOCATED AT MEDIAN OPENINGS 

Firm Before During After 
No. Number Number Number· 

Traffic Serving 
21 100 88 .110 
22 100 97 95 
24 100 105 104 
25 100 117 134 
26 100 87 68 
28 100 85 99 
29 100 71 89 
30 100 87 86 
31 100 118 112 
32 100 116 135 
33 100 77 77 
35 100 94 79 

Subtotal 100 97 99 
Non traffic Serving 

5 100 79 64 
7 100 64 50 

12 100 98 92 
16 100 96 87 

Subtotal 100 80 68 
1'0TALS 100 92 89 
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traffic serving. It appears that the nontraffic serving 
businesses fared much better than those businesses classi~ 
fied as 'traffic serving. 

The traffic serving group consisted of twn motels 
and two restaurants. The 44 percent decrease in sales is 
not indicative of the group's economy, since a large por~ 
tion of the loss resulted from the closing of one restau­
rant just as construction was begnn on the median. As 
stated earlier, the sales of this restaurant were combined 
with the sales of another restaurant in the "before" pe­
riod, as they were under the same management and 
individual records on each business were not available. 
Therefore, this loss had a noticeable influence on the per­
cent change of the total index for the four traffic serving 
businesses that were located away from a median open­
ing. If the sales of the firm going out of business were 
estimated, the Index Sales would be inc·reased by approx~ 
imately 20 percent in the "during" and "after" periods. 
However, even with such a change, the four traffic serv­
ing businesses would not have fared as well as the 15 
nontraffic businesses. 

The nontraffic serving businesses listed in Table 8B 
generally held their own with respect to sales volume 
during the three~year study period. As a group, there 
was very little variation in their sales during this time 
period. This group of firms was represented by ten 
different types or classes of retail businesses. There was 
also very little difference in the propqrtion of firms that 
gained or lost business during the three year period. 

From an anlysis of data in both Tables SA and 8B, 
it would appear there was no advantage to a firm in be­
ino- located near a median opening. The variation in 
sales of firms both with and without median openings 
strongly supports the contention that w~thin the com­
petitive framework existing in a city of size and charac­
ter of Pleasanton, individual management or manage· 

GROUP 

Firm 

Table 8B 
II-FIRMS NOT LOCATED 

OPENINGS 

Before During 

AT MEDIAN 

After 
No. Number Number Number 

Traffic Serving 
18 100 113 112 
19 100 137 126 
20 100 44 52 
23 100 71 56 

Subtotal 100 72 56 
Nontraffic Serving 

1 100 113 121 
2 100 90 95 
3 100 107 97 
6 100 95 94 

10 100 97 92 
11 100 105 90 
13 100 112 103 
14 100 104 123 
15 100 107 102 
17 100 107 137 
36 100 102 91 
37 100 109 114 
38 100 83 52 
39 100 83 108 
40 100 98 131 

Subtotal 100 102 100 
TOTALS 100 98 94 
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Main street rww has one way traffic. No parking zone. 

The improved facility required certam restrictions on traffic 1-n the downtown area. 

ment's reaction to changing conditions exerts a much 
stronger influence on sales than does location. 

MEDIAN INFLUENCE ON CUSTOMER TRAFFIC 
The influence of the median on customer traffic is 

studied by a combined analysis of the economic and traf­
fic data collected. Generally, in a city of this size with 
separated buildings, each business provides its own park­
ing facilities. This allows the identification of each 
customer into a particular business. The introduction of 
a median restricted the left turns into businesses, and it 
is this restriction that provides the basis for this analysis. 

Most bwinesses along the route feel that the loss of 
left turns into their businesses has h:id an adverse effect 

on their operations. In this study, an attempt is made 
to answer two questions about customer traffic: first, 
the extent to which a median would restrict it; and sec­
ond, the influence that the change would have on the 
sales of businesses concerned. 

The directional movement of traffic into- and out of 
each business was recorded for a 12-hour period before 
and after the construction of the median. The "after" 
count was made approximately a year after the median 
was completed. The hourly count began at 7:00 a.m. and 
continued to 7:00p.m. 

The traffic section of the report discusses the influ­
ence of the median on the total traffic of the facility. It 
is only necessary at this point to Summarize several ob-

Table 9 
A COMPARISON OF AVERAGE DAILY TRAFFIC TO SHOPPING TURNS INTO BUSINESSES ALONG HIGH­

WAY 281 IN PLEASANTON, TEXAS 

Before After Percent 

Customer Total Customer Total 
Change 

'!'urn Ins Traffic Turn Ins Traffic Turn Ins Traffic 

Number Number Number Number Number 

Hours 
7-8 223 281 142 288 -36% + 3% 
8-9 223 372 210 394 - 6 + 6 
9 -10 231 386 224 427 - 3 +11 

10 -11 254 396 228 483 ·-10 +22 
11-12 270 407 250 504 - 7 +24 
12-1 274 363 261 507 - 5 +40 
1-2 210 352 182 459 -13 +30 
2-3 207 358 225 495 + 9 +38 
3-4 247 364 255 523 + 3 +44 
4-5 228 411 277 602 +22 +47 
5-6 294 469 251 637 -15 +36 
6-7 185 419 223 501 +21 +20 

Totals 2846 4578 2728 5820 - 4% +27% 
Average 237 382 227 485 
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7 

servations. The average daily traffic for the 12-hour 
period increased approximately 27 percent from the "he­
fore" to the "after" count, while the shopping turns de­
creased four percent as shown in Table 9. Hourly traffic 
increased during each of the hours, with the largest gain 
of 47 percent occurring between 4:00 and 5:00p.m. 

The count showed that average hourly traffic during 
the 12-hour period increased from 382 vehicles before the 
median to 485 after, or an increase of 103 vehicles per 
hour. 

traffic curves clearly show that the "after" period had 
more pronounced peaks and lows but generally followed 
the same pattern as the "before" count except at a higher 
level. This graph also shows that hourly shopping turns 
in the "after" period followed the same general pattern as 
in the original period throughout the 12 hours studied. 
However, there was less variation in the hourly shopping 
turns than in the total hourly traffic. 

Turns into businesses did not follow the trend of 
the ADT as shopping turns decreased during eight of the 
12 hours. In the "after" period, customer turns showed 
gains during four of the afternoon hourly time periods. 

The hourly distribution of total traffic and customer 
traffic is shown graphically in Figure 5. The two total 
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To obtain a measure of the dispersions of total traf­
fic during the two periods, standard deviations were 
computed. For comparison, the standard deviation of 
each was divided by the arithmetic mean in order to 
measure the relative variation. This measure, the co­
efficient of variation, showed a nine percent variation in 
the "before" and an 18 percent variation in the "after" 
period. Turns into businesses followed a similar pattern 
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Table 10 
THE INFLUENCE OF A MEDIAN ON TURNS INTO BUSINESS FIRMS ALONG HIGHWAY 287, PLEASANTON, 

TEXAS 

Right Turns Left Turns U Turns 
Total 

Percent Percent Turn Percent 
Ins Number of Number of Number of 

Totals Totals Totals 

TRAFFIC SERVING 
BUSINESSES 

Before 1,891 1,051 56% 840 44% 
After 1,627 1,071 66 428 26 128 8% 

NONTRAFFIC SERVING 
BUSINESSES 

Before 955 714 75 241 25 
After 1,101 819 74 166 15 116 11 

TOTALS 
Before 2,846 1,765 62 1,081 38 
After 2,728 1,890 69 594 22 244 9 

Table 11 
INFLUENCE OF A MEDIAN ON TURNS INTO TRAFFIC SERVING AND NON-TRAFFIC SERVING BUSINESSES 

ALONG HIGHWAY 287, PLEASANTON, TEXAS 

Traffic Serving Non traffic Serving 'I'otals 

Before After Percent Before After Percent Before After Percent 
Change Charige Change 

Number Number Percent Number Number Percent Number Number Percent 
Right Turns 1051 1071 + 2% 714 819 +15% 1765 1890 + 7% 

L-428 L-166 L-594 
Left and U Turns1 840 -34 241 +17 1081 -23 

U-128 U-116 U-244 
Totals 1891 1627 -14 955 1101 +15 2846 2728 - 4 

'No U turns in "Before" period. 

Table 12 
INFLUENCE OF A MEDIAN ON TURNS INTO SELECTED BUSINESSES BY LOCATION TO MEDIAN OPEN­

INGS ALONG. HIGHWAY 287, PLEASANTON, TEXAS 

Traffic Serving 
Businesses 

Number of Firms 
Right Turns 

Left and U-'!'urns 

Totals 
Non-traffic Serving 
Business 

Number of Firms 
Right Turns 

Totals 

Left and U-Turns 

Totals 

Number of Firnis 

Before 

Number 

791 

602 

1,393 

169 

30 

199 

Right Turns 960 

Left and U-Turns 632 

Totals 1,592 
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Median Openings 

After 

Number 

12 
754 

319 

1,073 

4 
144 

53 

1B7 

16 
898 

372 

1,270 

o/o Change 

Percent 

- 5% 

-47 

-23 

-15 

+77 

- 1 

- 7 

-41 

-20 

No Median Openings 

Before After % Change 

Number Number Percent 

4 
164 113 -31% 

Lc10 
150 -82 

U-17 
314 140 -55 

15 
399 477 +20 

L- 8 -54 
131 -54 

U-52 
530 537 + 1 

19 
563 590 + 5 

L-18 
281 -69 

U-69 
844 677 -20 
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as shown in Figure 6. The "before" coefficient of vari~ 
ation was eight percent and the "after" was 16 percent. 

The1e may be seve-fal explanations of the greateT 
variations in the "after" period. The most logical ex~ 
planation suggested by the data collected is that the 27 
percent increase in total traffic was due mainly to 
through highway traffic which apparently had little in­
fluence on the economy of the immediate area. This is 
pointed out in Figure 6 which shows that shopping turns 
as a percent of total traffic in the "after" period were at 
a considerably lower level than before the construction 
of the median. In fact, shopping turns in the "before" 
period represented about 62 percent of the total 12-hour 
traffic while in the "after" period they only represented 
47 percent. 

Since the increase in total traffic is assumed to he 
an increase primarily in the out of town and through 
traffic, we may conclude that the greater variation in 
traffic in the "after" study can he at least partially ex­
plained by this 27 percent increase. 

Table 10- shows the influence of the median on shop­
ping turns into study area firms by direction of turns. 
This also compares the turning movements of traffic 
serving and nontraffic serving businesses. All finns do­
ing business at the time of the "after" count are included 

in these data. The most significant point here is the 
sharp reduction in both the absolute nUmber and the 
relative proportion of left turns in the shopping traffic 
stream. Before the median was built, lef~ turns repre­
sented 38 percent of the shopping turns. After construc­
tion they represented only 22 percent of customer turns · 
into businesses. 

Another way of comparing shopping turns into busi­
nesses is shown in Table 11. The seven percent increase 
in right turns in the "after" period was not sufficient to 
offset the 23 percent loss in left and U-turns. Conse­
quently, businesses in the area had four percent fewer 
shopping turns in the "after" period. Another signifi­
cant point shown in this table is the 14 percent reduction 
of shopping turns into traffic serving businesses while 
nontraffic serving businesses showed a 15 percent in­
crease over the traffic count made during the "before" 
period. This decrease of shopping turns into- traffic 
serving businesses was not expected since most of these 

·bUsinesses are located at median openings- which allows 
convenient access to the firms by both left and right 
turns. 

In the "after" period, the nontraffic serving busi­
nesses showed significant gains in both right and left 
turns, while the traffic serving businesses experienced 
a small gain in right turns and a considerable loss in 
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cross traffic movements. Thus, Table ll clearly illus­
trates the relative effects of the median on the different 
types of businesses in this study area. 

Table 12 is a grouping of the same 35 firms that 
were in business during the entire study period as shown 
in Tables SA and 8B. It shows in more detail the influ­
ence of the median on shopping turns and location of 
businesses relative to an opening in the median. The 
firms are again divided into traffic and nontraffic serv­
ing groups to show the effects of location on shopping 
turns. 

It can be seen that most of the traffic serving busi­
nesses are located at median openings while most of the 
nontraffic serving firms are located away from median 
openings. Only four of the 16 traffic serving businesses 
were located away from an opening while four of the 19 
nontraffic firms were located at median openings. This 
distribution makes it difficult to draw conclusions about 
the over-all effect by business type. However, the table 
shows that as a group there was no significant change in 
the number of turns into the nontraffic serving busi-
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nesses while significant decreases in turns were recorded 
for the traffic serving firms. 

The increase in right turns offsets the decrease in 
left turns for the nontraffic serving businesses located 
in mid-block or away from a median opening. In con­
trast, those traffic serving businesses not located near a 
median opening showed decreases in both right and left 
turns. Another important point brought out in this ta­
ble is the decrease in total left and U-turns into both 
groups of firms. The 69 pe-rcent loss in cross traffic 
into firms not located at an opening was considerably 
larger than the 41 percent loss by firms located at a 
median opening. However, when the left and U-turns 
were combined with the rights for the total shopping 
movements for each of the groups of busineSses, a 20 
percent drop in shopping turns was recorded in each case 
from the "before" period. This loss in total shopping 
traffic is somewhat larger than the 11 percent loss in 
sales occurring for the same group of 16 firms located 
at median openings and the six percent loss in sales for 
the other group of 19 firms as shown in Tables 8A and 
8B. 
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It seems reasonable to assume that the firms show­
ing the largest loss in left-turn traffic would also show 
the largest loss in sales. However, in this case there 
doesn't appear to- be a close relationship between these 
factors when comparing the sales data in Tables 8A and 
8B with the traffic volumes in Table 12. When consid­
ering total shopping turns, there does appear to be a 
close relationship between the percent change in sales and 
the percent change in shopping turns into those. busi­
nesses located away from a median opening. We do not 
know if this holds true with firms ·located at median 
openings since shopping turns originating from side 
streets or leaving via side streets were not recorded in 
this study. , 

The 18 left turns recorded for bUsinesses located 
away from a median opening were made by automobiles 
which were fOrced to oppose on-coming traffic for some 
distance between the median opening and the curb open­
ing to the business. Such turns are illegal and are con­
sidered to be quite hazardous. 

The hourly changes in customer turns into and out 
of study area firms are shown in Figures 7, 8, 9, and 
10. Here again is shown the sharp reduction in left 
turns with a correspondingly small increase in right 
turns. These figures also show the reduced level of com­
bined left and U-turns in the "after" period in compari­
son with the original level of left turns. In addition, 
there is a small bar chart on each figure showing a 12-
hour average for the particular type turns presented 
in that figure. 

Since U-turns are created by the median, some addi­
tional attention was paid to determining their distribu­
tion within the area and their occurrence throughout 
the day. Figures ll and llA show a rough outline of 
the study area with the businesses located in their proper 
relation to median openings. The businesses shown in 
black are considered traffic serving businesses while all 
others are nontraffic serving. Also shown is the number 
of U-turns made at each opening (by direction), the 
number of those turns that were for shopping purposes 
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DISTRIBUTION OF U-TURNS BY PURPOSE, U. S. HIGHWAY 281, PLEASANTON, TEXAS 
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within the immediate area, and the distribution of these 
turns between turns into and turns out of study' area 
firms. 

By studying the character of the tUrns at each open­
ing, the generation of the U-turn traffic by businesses 
can be appreciated. Openings No. l and No. 3 had the 
heaviest concentration of U-turn movements. Both are 
located south of the main business area, and turns at 
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Tot~~t 1
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78 
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Breaks £n. the median created a large number of U-turn.s. 
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Table 13 
A COMPARISON OF THE AVERAGE HOURLY SHOP­
PING TURNS INTO AND OUT OF BUSINESSES 

ALONG HIGHWAY 281-PLEASANTON, TEXAS 

BEFORE AFTER 

Turn Ins Turn Outs Turn Ins Turn Outs 

Number 
Left and U-Turns1 92 
Right Turns 145 

Number 
108 
122 

Number 
70 

157 

Number 
95 

129 

1There were no U-turns in the· before period, but in the 
after period, left and U -turns were combined for this 
table. 

each of these openings were generclted by two restaurants 
located nearby. Most of the turns at opening No. l were 
made by customers leaving the business while U-turns 
at opening No. 3 were made by cars entering the busi­
ness. These are explained by the location of each busi­
ness in relation to the main part of town which is their 
main source of trade. 

The relationships between business location and 
U-turns points up the importance of giving full consider­
ation to both the present and potential business develop­
ment in designing a median-type facility. In fact, the 

business that generated most of the U-turns at opening 
No. 3 was constructed after the completion of the median. 

During the gathering of shopping turn data, it was 
noticed that vehicles had difficulty in making U-turns at 
opening Nn. 3 due to the narrow right-of-way. Most 
standard size vehicles were unable to complete the turn 
without having to stop and back up. This created a 
serious hazard to oncoming traffic. 

In reviewing the data in Table 13, it should be kept 
in mind that these data represent average hourly shop­
ping turns. The most significant point brought out here 
is that more left turns were made by customers leaving 
businesses than by customers entering. Conversely, more 
right turns were made in entering businesses than leav­
ing. Therefore, it is reasonable to believe that under 
these median conditions, drivers prefer to make left 
turns out of a business rather than left turns into a firm. 
The dri~er probably feels that it is safer to make a cross 
traffic turn out Of a firm since he can wait for an oppor­
tunity to cross the traffic stream and not have the fear 
of a vehicle plowing into his rear. The median in Pleas­
anton does not provide much protection for vehicles 
waiting to make left or U-turns since it is only four feet 
in width. In areas with wide medians with protected 
left turn slots, left turns from the traffic stream are 
much less hazardous. 

Traffic Analysis 
Traffic studies were conducted in Pleasanton to in­

vestigate the character of traffic operation and tn eval­
uate the level of service that existed on the study section 
in Pleasanton during the "before" and "after" study 
periods. 

The site selected for the traffic studies, as shown in 
Figure l, was a section of U.S. 281 approximately two 

miles in length extending from just south of the north 
Pleasanton city limit to the intersection of F.M. 1334 
and U.S. 281 at the south city limit of Pleasanton. Dur· 
ing the '"before" period, U. S. 281 in the study section 
consisted o.f a two-lane pavement, 22 feet in width with 
unsurfaced shoulders. Figure 12 illustrates a typical 
cross section during the "before" period. In 1960, U. S. 

"BEFORE" 

"AFTER 11 

TYPICAL CROSS-SECTIONS- PLEASANTON STUDY 
Figure 12. 
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281 in the study section was widened to provide two 
traffic lanes in each direction and a median of variable 
width. At minor intersections, the median was four feet 

" wide and left turns were made from the inside through 
lane. At the major inte'rsections, the median was 
widened to 16 feet in order to provide separate left-turn 
lanes. A typical cross section of the ·facility during the 
"after" period is also shown in Figure 12. 

Four separate types of traffic studies were conducted 
to evaluate "before"- and "after" traffic conditions. 
These were: 

l. Traffic volume studies. 

2. Accident studies. 

3. Operational studies. 

4. Travel time studies. 

Although these studies were aimed at evaluating the 
effect of the median on traffic operation, it was generally 
difficult to relate changes in traffic operation to specific 
roadway elements. This was due to. the fact that the 
facility under study was greatly improved through re­
construction and it was to be expected that other new 
elements of the facility would also produce an effect on 
traffic operation. Therefore, in general, the findings of 
the traffic studies reflect the effect of changing the entire 
highway facility; however, there were cases where the 
effects of the median could be specifically evaluated. 

TRAFFIC VOLUME STUDIES 
Traffic volume studies consisted of manual and ma­

chine counts conducted to establish 12- and 24-hour traf­
fic volumes representative of the "before" and "after" 
study periods. Manual traffic counts were conducted 
from 6:00 a.m. to 6:00 p.m. at the intersection of U.S. 
281 with Goodwin and Main Streets. This intersection 
represents the central area of the business district. Also 
24-hour machine· counts were made on U. S. 281" at the 
Atascosa River Bridge and at the Bonita Creek Bridge. 
The counts for the "before" period were made in 1959 
and the counts for the "after" period were made in 1961. 

Figure 13 provides a comparison of traffic volume 
data for the "before" and "after" study periods. This 

comparison shows that there was virtually no change in 
traffic volume conditions during the "before" and "after" 
periods. 

TRAFFIC ACCIDENT STUDIES 
The section of roadway selected for the accident 

studies was the same as that shown in Figure l. Data 
on accidents occurring within the study section were 
obtained from the Statistical Division of the Department 
of Public Safety. These data resulted primarily from 
the reports of individual drivers rather than officer 
reports. The City of Pleasanton did not make accident 
investigation records available for this research, and 
therefore, it was necessary to rely upon the driver re­
ports. It is significant to note that less than half of the 
accidents were reported to- the Department of Public 
Safety by investigating officers. 

The "before" study period was 1 anuary 1, 1958 to 
June 30, 1959. The first "after" study period was No­
vember 1, 1960 to October 15, 1961, an ll'h month 
period which immediately followed reconstruction of 
facility. The second "after" study period was 1 anuary 
1, 1962 to June 30, 1963, This period was selected to 
provide data on accidents after a sufficient time had 
elapsed for local drivers to become acc~stomed to driv­
ing on the new facility. 

Only those accidents occurring within the confines 
of the right-of-way limits of U.S. 281 were considered 
in the study. 

Fo-r each of the study periods the accidents were 
classified according to the type or cans~ of collision. A 
comparison of the accidents by type and by total number 
for each of the study periods is provided in Tables 14 
and 15. Also included in this tabulation are the esti­
mated property damages and the number of personal 
injury accidents and fatalities for each of the study 
periods. 

Accident Analysis 

It is difficult to draw firm conclusions from a com­
parison of the "before" and "after" accident data in this 
type of study. In making such an analysis, it must be 

Table 14 
PLEASAN'I'ON ACCIDENT STUDY 

Right-angle collision where one vehicle fails to yield right-:~f-way. 
Right-angle collision where left turn vehicle collides with o;:rposing traffic. 
Head-on collision where vehicle crosses center stripe or mejian. 
Rear-end collision involving traffic stopped for signal or c:mgestion .. 
Rear-end collision involving a vehicle slowing or waiting b turn right. 
Rear-end collision involving a vehicle slowing or waiting to- turn left. 
Collis~on involving left turn into a passing vehicle. 
Collision involving vehicle turning from wrong lane. 
Side-swipe collision involving an improper lane change. 
Fixed object collision involving median. 
Out-of-Control vehicle due to driver enor or vehicle failure (sleeping driver, 

faulty brakes, etc.) 
Collision involving a parked vehicle. 
Collision involving a pedestrian. 
Miscellaneous. 
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TOTALS 

Before 
1/1/58 

to 
6/30/59 

4 
4 
1 
2 
2 
0 
3 
0 
2 
0 

8 
2 
0 
1 

29 

1st After 2nd After 
11/1/60 1/l/62 

to to 
10/15/61 6/30/63 

6 4 
4 6 
0 0 
2 2 
0 2 
2 4 
0 0 

11 4 
1 2 
1 1 

3 6 
1 3 
1 2 
1 0 

33 36 



taken into consideration that reconstruction of the fa­
cility changed the entire character of traffic operation on 
the facility. Due to this difference in character one 
might expect some types of accidents to be virtually 
'eliminated while other types would become more fre­
quent in number. For this reason, it was felt that the 
best means of analyzing the accident data was to examine 
the types and causes of accidents and to relate these to 
elements of the facility. 

Right-Angle Collisions-There were eight right­
angle collisions during the "before" period as compared 
to ten during each of the two "after" periods. Since the 
first "after" period was approximately one year while 
the "before" and second "after' periods were 18 months, 
the increase in the rate of this type of accident was con­
sidered significant. Since the second "after" period 
shows a decline in the rate of this type of accident, it is 

· believed that the initial increase was due to drivers not 
being properly educated to use a high-type multi-lane 
facility. 

H ead·On Collisions-Although there was only one 
head-on collision actually reported during the "before" 
study there were two other collisions classified as "out­
of-control" which were actually precipitated from a situ­
ation where a head-on collision would have occurred if 
evasive action had not been taken. In both of the "after" 
studies this type of accidellt was eliminated and this 
reduction was attributable to the installation of a median. 

Rear-End Collisions-In the major category of rear­
end type collisions, the data ·were further classified ac­
cording to the type of operation or maneuver at the time 
of the collision. In the subclassification of rear-end 
collisions involving traffic slowing or stopping for sig­
nals or other slow moving traffic there was no signifi­
cant change in the number of accidents reported during 
any of the study periods. This was essentially true i_n 
the subclassification involving_ vehicles slowing or wait­
ing to turn right from the facility. However, in the 
subclassification of rear-end collisions involving a vehicle 
slowing or waiting to turn left there was a significant 
increase from zero to two accidents during the shorter 
first "after" study and four in the s13cond "after" study. 

Table 15 
ACCIDENT SUMMARY 
PLEASANTON STUDY 

Befo1·e After 1 
111/58 1111/60 

to to 
6{30{59 10;15{61' 

Total Accidents 29 33 
· Personal Injury Accidents 3 5 

Fatalities 1 0 
Total Estimated Cost $9,087 $7,011' 
Average Estimated 

Cost per Accident $ 311 $ 234 

After 2 
1/l/62 

to 
6/30/63 

36 
7 
1 

$19,710" 

$ 347' 

lNote that first after study only covers 11% months com­
pared to 18 months in the "before" and second "after" 
studies. 

2Total estimate is exclusive of 3 accidents in which dam­
age data was not available. 

3Total estimate is exclusive of 6 accidents in which dam­
age data was not available. Total estimate includes 
$10,000 estimate on a truck-trailer. 
~Average estimated cost is based on all available data 
except $10,000 damage to. a truck-trailer. 

Although these are rather small numbers in comparison 
it is believed that this increase is significant and is 
attributable to the fact that the left turns were being 
made from the inside traffic lane which is generally the 
high speed lane for through traffic. It is possible that 
these accidents are at least partially attributable to the 
increased travel speeds on the facility. However, it is 
also reasonable to assume that, for the most part, these 
accidents would have been eliminated if separate left 
turn lanes had been provided at all intersections within 
the study area. 

Improper Maneuvers-Accidents involving improper 
maneuvers were further classified into three different 
types. The· first of these classifications consisted of 
collisions involving vehicles making a legal left turn into 
a passing vehicle. There were three accidents of this 
type during the "before" study, and none in the "after" 
studies because this particular type is applicable only to 
two lane operation. In the second classification where 
an improper lane change resulted in a side-swipe there 
was no significant change in the number of accidents in 
any of the study periods. In the third classification 
involving vehicles turning from the wrong lane there was 
a very pronounced increase between the "before" and 
the first "after" study, from zero accidents to eleVen; 
however, there were only four during the second "after" 
study. This comparison is a very strong indication that 
the local drivers did not know how to drive on the fa­
cility when it was first opened to traffic. The decline in 
the number of accidents of this type during the second 
"after" study is indicative of the learning effect. How­
ever, there is some indication that, even after three years, 
there are still some problems in proper use of the facility. 

Fixed Object Collisions-Accidents classified under 
this type consisted of collisions involving the median 
only. All other fixed object collisions which could pos· 
sibly have been classified under this type involved ve­
hicles unquestionably out-of-control and are classified 
in that categ.ory. In collisions involving the median 
there was one in each of the two "after" studies. 

Other Types-As shown in Table 14 there were 
other types of accidents on the facility but none of them 
appear to have any direct bearing on the evaluation of 
the effect of the median. There was a rather large num­
ber of accidents involving vehicles out-of-control but 
these were primarily attributable to either driver errors 
or vehicle failures. 

OPERATIONAL STUDIES 
A motion picture study of selected areas on U. S. 

281 was conducted to investigate the extent to which 
improper maneuvers were occurring during the "before" 
period. The section of U. S. 281 with the most business 
activity, extending from Chapmari street to White street 
was selected -for this study. This area is shown in Figure 
14. 

Approximately two hours of traffic operation were 
fihned at selected intervals between 9:00 a.m. and 5:30 
p.m. An analysis of these films showed 194 vehicles 
making irregular maneuvers during the time of filming 
operations. These maneuvers were highly variable in 
nature and difficult to classify; however, they consisted 
mainly of long sweeping turns into and out of intersect-
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ing sheets and various business establishments 
study area. A summary of these maneuvers is 
in Figure 15. 

in the 
shown 

Observation of the study area after the median was 
installed indicated that the type of irregular movement 
observed during the "before" period was virtually elimi­
nated; however, there was observed a substantial number 
of U-turns at the median openings. These were gen­
erated by the installation of the median. For compara­
tive purposes, the U-turn movements for the study area 
were taken from an ll-hour count conducted in connec­
tion with the economic studies. During the 11-hour 
count which coincided in general with normal business 
hours, 230 U-turns were observed in the area previously 
studied by motion pictures. Proportionately, the num~ 
her of U-turns observed was much smaller than the 
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number of irregular maneuvers observed during the 
"before" study. The U-turns observed in the opera­
tional study section are shown in Figure 14··· 

The U-turn maneuver is not necessarily a hazardous 
maneuver, particularly during traffic volume conditions 
which existed in the study section; however, on this 
particular facility ·which ·was coinprised of two 12-foot 
traffic lanes and one eight-foot parking lane in each 
direction separated by a four-foot median, it was diffi­
cult for most automobiles to make a U-turn maneuver 
beginning from the inside through lane. It was gen­
erally necessary to encroacP, upon the outside traffic lane 
in order to clear the curb in completing the maneuver. 
In such a case, the U-turn is considered hazardous to 
some extent. 

TRAVEL TIME STUDIES 
Travel time studies were conducted in order to 

obtain a measure of the level of service provided by the 
facility, both during the "before" and "after" periods. 
Travel time data were obtained by the "average car 
method" in which a vehicle was driven through the study 
section at the average speed of traffic. Data were ob­
tained on speeds through various sections of the facility 
and the delays were recorded. Travel time runs for both 
the "before" and "after" studies were conducted through­
out the day from 8:00 a.m. to 6:00 p.m. to adequately 
sample peak and off-peak traffic conditions. 

Figure 16 shows a plot of the "before" and "after" 
travel speeds for both directions of travel. During the 
"before" study, the slowest speeds and the greatest 
amount of delay were observed in sections 7-8 and 8-9. 
These two sections included the area of major business 
activity, and there was a traffic signal located in each 
of the two sections which accounted for most of the 
delay. As in the other control sections, there was an 
occasional delay to the test car due to a vehicle slowing 
or waiting to make a turn from the facility. No real 
congestion was observed at any time during the travel 
time studies. 

During the "after" study, travel speeds were con­
sistently 5 to 10 mph higher. In some control sections, 
the difference in speed was as high as 20 mph. There 
was very little delay observed during the "afteT" studies 
and that which did occur was due to the traffic signals. 
No delay was caused by vehicles waiting to make a left 
turn from the facility. 

Although the increased travel speeds would suggest 
a much higher level of service than existed during the 
"before" period, it must be taken into consideration that 
travel time studies conducted under low volume condi­
tions are greatly influenced by the character of the 
driver making the runs. On frequent occasions, there 
were relatively few otheT vehicles ori the roadway and 
the driver selected the average speed on the basis of his 
appraisal of the roadway rather than floating with other 
traffic. For this reason some of the increase in travel 
speed must be attributed to the difference .in drivers, 
as well as to improvement of the facility and elimination 
of the delays due to turning vehicles. 
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