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PART I

INTRODUCTION

The present day efforts of traffic officials, when based on sound engineering 

principles, provide some degree of temporary relief to areas of highest traffic concen

tration. However, with automotive ownership and usage continually expanding, cor

rective measures which are more comprehensive and permanent in scope w ill have to 

be initiated to prevent traffic problems from becoming so complex as to defy any 

satisfactory solution.

The price of congestion is accidents, delays, and inefficient transportation. 

To the degree that thoroughfares aid these necessary movements, they foster city  

growth and well being. Conversely, when congestion goes unattended, the city  

and its people suffer from a self-induced economic, cultural, and physical distress.

The extent and severity of future traffic problems in both urban and rural 

areas w ill be predicated on two basic factors. These two elements readily obvious 

to all persons engaged in traffic control work are: the volume of future traffic gen

erated by increased registrations and the ability of responsible administrators to fore

see and provide for these expanded transportation values.

Historical Background

It is always well to review past history when a change in the master plan is 

proposed.

Elm Street was first proposed as a major street in 1943 by Ladislas Segoe, 

Planning Consultant retained under the auspices of Tucson Regional Plan, Incor

porated. This plan was adopted by the City Planning and Zoning Commission, O cto -
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ber 4 /1 9 4 5 , proposing that Elm Street be opened and widened from North Fourth 

Avenue to North Wilmot Road as a four-lane thoroughfare. This same proposal, with 

a continuation on to North Sixth Avenue, was again studied, recommended, and 

adopted after duly advertised public hearings by both the city and county.

Through the past thirteen years, gradual progress has been made on Pima, 

working toward the eventual accomplishment of the master plan. In the summer of 

1953, standard street cross sections were adopted as a part of the Major Streets and 

Routes Plan. The narrowest cross section proposed for any major street is 90 feet 

in width. It was assumed from the nature of Elm Street that It should never become 

anything more than a secondary thoroughfare, therefore, the county has only been 

acquiring widening on the basis of that minimum cross section. As a matter of int

erest, there has been 6 ,110  lineal feet of widening acquired on this alignment.

At the time of the original study prior to adoption of the Segoe Plan, there 

was only four blocks of Elm Street paved, that being from Campbell Avenue to Wilson 

Avenue for dust free access to the Arizona Inn. Later, as the rest of Elm was paved 

from Campbell to W ilm ot, boulevard stop signs were installed along the route, thus 

making it a thru street. Therefore, Elm Street has actually been utilized as a sec

ondary thoroughfare for several years.

During the past three years, the Park-Campbell Area, which was proposed 

for redevelopment from underdeveloped residential use to proposed light industrial 

use, has been in the process of being replanned. During the study, it was proposed 

that the only way Campbell Avenue could adequately accommodate the amount of 

north-south cross town traffic expected in the future would be to make it one of a
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palFof one-way streets between Elm Street and the railroad tracks. Therefore, when 

the "Cherry-22nd Street Railroad Grade Separation Study" was made the Cherry- 

Campbell one-way street couplet was proposed and recommended for adoption.

When a detail study and plan was presented to the Commission for public 

hearing and adoption, it naturally incorporated other features of the Major Streets 

and Routes Plan as adopted. Therefore, it included the adopted Elm Street opening 

through Polo V illag e , which had been in the process of being negotiated with the 

Board of Regents of the University of Arizona. The only place where a transition 

can be made at the north end of the couplet is thru Polo V illage and necessarily 

does involve Elm Street because it is from Elm Street south that Campbell Avenue 

needs to be relieved.

When the "Cherry-CampbelI One-way Street Plan" came before the C ity  

Planning and Zoning Commission for public hearing, an objection was raised by 

the Elm Street property owners that this plan would make Elm a major street. The 

"Cherry-Campbel I One-way Street Plan " actually does not propose anychange in Elm 

Street as it is a part of the plan today.

This study is intended to determine whether or not Elm Street needs to be ex

tended west of Campbell Avenue as a secondary major street, or if there might not 

be another possible solution to handle the predicted traffic overload on Speedway 

and Grant Road.

------------------------------o ------------------------------



PART II

BASIC RESEARCH

A large portion of the time used in this study was getting information such as 

data, ideas, plans, etc.", where the author had to go to many different offices, and 

had to make field trips and manual counts with the cooperation of the City-County 

Planning Department personnel. Basic research for this study started in early Dec

ember 1955.

1. Getting traffic volumes in the area under consideration. The streets pri

marily involved were Speedway and Grant Road. Traffic volumes on those streets 

were taken in December 1955, by the Traffic Engineering Department, and data they 

found was used in this study.

2. Turning movements and commercial vehicle counts on the most critical 

intersections were made. Those turning movements and commercial vehicle counts 

were taken in order to help in determining street capacities.

3. From preliminary observations, it was felt that some kind of relief was 

needed for the traffic on Grant and Speedway. Elm Street being half the way be

tween those two streets and being considered as a secondary major street, drew the 

attention as a possible re lie f. Volume counts were taken on all Elm Street major 

intersections. Turning movements during the morning and afternoon peak hours 

(7:00 a .m . -  9:00 a .m . and 4:00 p.m . -  6:00 p .m .) were taken on the same inter

sections too. This was done to develop an approximate idea as to Elm's present 

character. (See Figure 17 PagelO)

4 . Business frontage on Speedway, Elm, and Grant was investigated as it
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is IrT the present condition and as it would be in the future. For this information 

one map was used to show the existing business frontage on the three streets. Those 

frontages were scaled off the land use maps. Then the zoning maps were referred to 

for determining the future business frontage assuming no farther changes by rezoning. 

Analysis of this w ill determine to some extent the traffic use of those streets now and 

in the future.

5. One of the most effective solutions totraffic congestion and certainly one 

of the firstsolutions referred to, even though it might not be the best, is widening the 

existing congested streets or the streets which have the tendency to be congested in 

the future. So the author investigated all the rights-of-way and present pavement 

widths by utilization of information available at the C ity and County Engineers' 

offices. Any doubtful or unknown datanot covered by previous studies were investi

gated in thefieldw ith the help of the staff of the City-County Planning Department. 

During these investigations, the age and quality of each existing pavement was re

corded.

6. For predicting traffic on these streets, population and vehicle registr- 

tionfigures were required as shown later in the study under traffic predictions tit le . 

The same population charts and figures used by the Planning Department were also 

used in this study. The source of the vehicle registration figures was the Division of 

Motor Vehicles, Arizona Highway Department. '(Appendix A , Tables 1 & 2)

7 . One bad outcome of traffic congestion is increase of accidents. A re

cord of accidents on those streets in 1954 and 1955 was taken from the Police De

partment. From this record, it was possible to detect the worst accident intersections

0)

(1) The "future" as referred to from now on is 1970.
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as sHown in Table N o . 'l l! .  Appendix A .

8 . Other basic research which helped intheanalysis of the problem revealed 

the following information:

A . Overall length analyzed was approximately seven miles on each of 

Speedway, Elm Street, and Grant Road.

B. Existing rights-of-way:

I .  Speedway

One hundred feet 57 .6%
Ninety-four feet 7 .1 %
Eighty-two feet 3 .4%
Seventy feet 30 .8%
Sixty-five feet 1 .1%

Total 100.0%

Elm Street

One hundred twenty feet 5 .6 %
One hundred five feet 7 .0 %
Eighty feet 29 .6%
Seventy-five feet 1 .0%
Seventy feet 7 .5 %
Sixty-five feet 2 .6 %
Sixty feet 21 .4%
Fifty feet 21 .5%
No road -3 .9 %

Total 100.0%

Grant Road

One hundred twenty feet 6 .0 %
One hundred feet 6 .3 %
Ninety feet 0 .8 %
Eighty feet 74 .9%
Seventy feet 1 .2%
Sixty feet 10 .7%

Total 100.0%



C . Existing pavement widths: 

I , Speedway

Seventy-two feet 34.7%
Sixty-four feet 1 .1%
Fifty-nine feet 9 .4 %
Fifty-two and one half feet 1 .1%
Forty-six feet 24 .8%
Forty feet 28 .8%

Total 100.0%

2. Elm Street

Fifty feet 1 .7%
Forty feet 14.2%
Thirty-six feet 7 .1%
Thirty-four feet 17.0%
Thirty feet 8 .2 %
Twenty-four feet 40 .5%
Unpaved 11.3%

Total 100.0%

3. Grant Road

Sixty-four feet 28 .5%
Forty feet 10.7%
Twenty-four feet 53 .6%
Unpaved 7 .2 %

Total 100.0%

Land use and zoning
Zoning Used

1. Speedway

Business 70 .7% 36.3%
Residential 29 .3%

2. Elm Street

Business 14.4% 6 .2%
Residential 85 .6%



Zoning Used
3. Grant Road

Business 4 6 .8 % 12.9%
Residential 53 .2%

School Crossings
Number Location

Speedway
1 Ninth Avenue
1 Perry

Total 2

Elm Street
1 Sahuara
1 Middle of block west .

of Sahuara
1 Magnolia
1 Between Magnolia 

and Rosemont
1 Mountainview
1 Columbus
1 Country Club
1 Palo Verde
1 Beverly

Total 9"

Grant Road
1 Warren
1 Between Country Club 

and Camilla Blvd.
1 Columbus

Total 3

Fifth Street (For Comparison)

1 Between Cloverland 
Ave. and Rosemont

1 Irving
1 Between Camino Del 

Norte and Dodge
1 Highland
1 Mountain
1 First Ave.
2 Second Ave.
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Fifth Street (For Comparison) (Continued)

Third Ave.
Total 9

F. Employment (1950 Census and Federal Reserve Bank o f Dallas Survey)

1. 27% of the people in the Tucson Area are employed.

2 . It is estimated that there is an existing population of 200,000 of 
which 5 5 ,0 0 0 are employed and that in 1970 there w ill be 400,000  
of which 110,000 w ill be employed.

3. O f the employed:

H. As the study proceeded, occasionally new information was necessary 
which w ill show up in the study.

12%
10%
5%

50%
123%
100%

Municipal Airport Area (Hughes, Douglas, e tc .)  
Davis-Monthan (M ilitary and C ivilian)
S. P. R. R and Adjacent Areas 
Central Business District 
Other (Throughout Urban Area)
Total

G . Traffic: (1948 State Highway Department Survey Data)

1. 7 .5  trips per dwelling unit per day

2 . 24% of trips to and from central business district

3. Destinations of all trips:

31 .0%  Enroute home
20 .5%  To work
10.3%  To transact business
11.1% Social and recreation
9 .9 %  Shopping

17.2%  Miscellaneous
100.0%  Total

~o
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PART 111

BASIC ASSUMPTIONS

Very often when a problem has to be studied to arrive at some logical solution 

it is impossible to obtain enough facts to make a realistic evaluation of the possible 

solutions; therefore, a certain amount of basic assumptions must be made of presumed 

conditions. Then it becomes possible to make predictions which can be considered 

either conservative or liberal, depending upon the problem involved and the indivi

dual reviewing of the analysis. When comparative analysis of alternate solutions to a 

problem are made, it is quite a realistic system of evaluation which would provoke 

serious consideration of one solution over another.

The following list of basic assumptions was necessary for the purpose of this

study:

1. The rate of growth of Tucson's population increase w ill continue at the 

present rate. (See Appendix A , Graph 2)

2 . Specific areas of the total area ofinfluence w ill increase at their present 

rate until optimum development occurs.

3. Anticipated population and growth of the community indicate probable 

future changes in the land use pattern to conform very nearly to that 

allowed under existing zoning (possible changes in zoning cannot be 

predicted).

4 . Optimum developmentwill occurtoa point of 10% vacancy In the areas 

zoned to residential development,

5. Automobile registration w ill remain the same per capita at optimum de-
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“ velopment as it is at the present time. (See Appendix Ar  Graph 1)

6 . A ll major traffic generators w ill remain in approximately the same lo

cations as they are at the present time. Those being:

a . Tucson Municipal Airport Area

b. Davis-Monthan Air Force Base

c . Central Business District and adjacent areas

d. A ll other inner-zone destinations

7. Peak hour volume of any major street w ill be 8%  of the 24-hour average 

daily volume.

8 . In predicting optimum traffic volumes, it was assumed that 50% of the 

population south of Broadway and east of Wilmot Road w ill use a new 

route south of Davis-Monthan Airport.

9 . Operating speed on major streets is 35-40 miles per hour.

10. Optimum figures are 1970 figures.

11. Existing improved major streets as adopted on the Major Streets and 

Routes Plan cannot be eliminated.

12. A ll major streets other than the ones being studied w ill be developed 

according to the adopted standard street cross sections by the time opti

mum development occurs in the tributary areas considered.

13. The square m ile, bounded by major streets with an elementary school 

at the center is the ideal neighborhood unit.



PART IV

METHOD OF PREDICTING FUTURE TRAFFIC

Traffic predictions for this study were primarily based on predicted increase 

in the population of the areas assumed to be contributory to the streets being consi

dered in this study. The method hereinafter described was arrived at through con

siderable analytical investigation of other more detailed methods.

Original considerations were based on such information as principal traffic 

generators, places of employment, trips per dwelling unit, and other information 

described in the section on 'Basic.Research”. However, it was found, due to the 

nature of this particular problem, that the traffic volumes could not be assigned to 

any specific route because there are no barriers within proximity to the routes being 

studied to force traffic from any one area to another by a determinable route. To 

adequately predict the traffic by this method, it would be necessary to make eight 

separate population predictions for each of the primary twenty-one intersections and 

further break this down into eleven trip predictions each for each of the intersections, 

which would require over 1,800 separate computations. Even after this method of 

prediction were completed it is quite obvious that it would not be any more accurate 

than the method described below.

An approximate traffic prediction was done for the purpose of making a pre

liminary study of each of the plans which had been proposed purely by doubling all 

the existing traffic counts on the streets in question. This was assumed to be practi

cal for an approximation because at the time of the traffic survey, the population 

of the entire urban route was known to be about 200,000 or just half of the pre
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dicted~optimum (1970) population of 400,000. However, it Is a known fact that 

the rate of growth in population on the east side of. Tucson is greater than in any 

other direction from the central business district.

For more accurate predictions, it was necessary to apply a process which 

would utilize a predictable rate of increase for more specific areas of influence. 

Therefore, by review of elements of the master plan and by drawing upon the ex

perience of Planning Department staff members, it was possible to determine prob

able areas of influence where an increase in population would cause an increase in 

traffic volumes. Seven of these accumulative areas were arrived at for the seven 

sets of major street intersections being influenced in this study (Appendix B, Plate 

3). More specifically, it was assumed that the growth in population in Area 1 would 

tend to increase all traffic volumes at the intersections o f Wilmot with Grant, Pima, 

and Speedway, and the population increase In Areas 1 and 2 w ill increase the traffic 

at the intersections of Craycroft with G rant, Pima, and Speedway. Thus to determine 

what the traffic volume w ill be at specific locations along the routes being studied 

when the community becomes optimumly developed it was assumed that it would in

crease indirect proportion to the increase in population in the area of presumed in

fluence.

It was theorized that if the 1950 traffic volumes were Increased by direct 

proportion to the growth In population in the assumed accumulative areas, as shown 

on Plate 2 , maximum traffic predictions for optimum development could be obtained. 

A tria l was made of this method and it revealed that obviously some corrections had 

to be applied; for this gave maximum traffic volumes of 66,000 VPD at some locations
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on Speedway. The accumulative areas were then restudied, and it was decided that 

only a proportion of the population south of Broadway and east of W iI mot Road would 

contribute to the routes being studied. And it was further theorized that certain 

constants could be applied to each of the zones of influence if the constants could 

be determined.

To test this possibility, a check was made by predicting the present traffic by 

direct proportion to the population increase at those intersections where .1950 traffic 

volumes were available. There were enough opportunities for testing that it re

vealed that except in special cases traffic would increase at a decreasing rate with 

an increase in population. Each resultant prediction was higher than the actual vol

ume, and each of the areas which IncreasW with a larger percent of increase in 

population had a more exaggerated estimate; therefore, a smaller characteristic was 

needed to reduce the proportional estimate to actual predicted volume. Thus, by 

experimenting with 1950 and 1956 populations and traffic volumes, it was possible 

to determine constant factors which should be applied to proportional volumes for 

each accumulative zone depending upon the street being considered.

After this preliminary investigation it was possible, to proceed on the basis of 

proportionally increasing the traffic at the primary intersections in the corresponding 

zone of influence. Specifically, the following procedure was used in predicting the 

optimum traffic volumes for the streets being studied: .

1. AppendixB, Plate 3 showsthepresumed accumulative contributory areas 

and intersections with corresponding numbers which w ill be influenced 

by that particular zone. Area 1 takes in all the developable land east
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of its boundary line near Wilmot Road; but it was assumed that only 50%  

of the population lying south of Broadway and east of Wilmot Road would 

contribute to the traffic ofthe street being studied, due to the nature of 

proposed major streets southeast of Wilmot and Broadway.

2. Population in each of the seven areas were obtained for 1950 by popu

lation distribution records, for 1956 by a survey of existing land use, 

and for optimum development by prediction based on trends and rates of 

increase within the particular areas. The populations shown on Plate 3 

are accumulative, ( i .e .  The population shown In Zone 5 , which was 

used to increase the traffic at intersection N o . 5 , Is an accumulation 

of the populations in Zones 1, 2 , 3 , 4 , and 5 .)  "

3. By increasing each of the traffic volumes of 1950 surveys by direct pro

portion to the increase in population from 1950 to 1956 within the zone 

of influence, a predicted 19%  traffic volume was calculated which was 

then compared to the actual volume to obtain a characteristic by which 

the optimum proportional traffic volume could be corrected to obtain an 

actual optimum traffic volume prediction for that particular intersection 

and zone. Thus each of the 21 primary intersections/were calculated. 

(See Figures 2 and 3 on Pages 19and20for "Sample Calculations".)

4 . With the opening of a connection from the eastern end of Grant Road 

along the west bank of the Pantano Wash to Tanque Verde Road and 

East Speedway, it is presumed that Grant Road w ill attract more of the 

traffic which previously would have taken Speedway. It was assumed
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that, with proper improvement of the streets in question so that they 

could adequately handle the optimum predicted tra ffic , they would pro

bably attract 10% more traffic above and beyond what is predicted by 

the method in above paragraph. Thus decreasing the amount of traffic 

which would otherwise be filtering through the adjacent neighborhoods. 

Research revealed that one-half of the available commercially zoned 

areas along Speedway and Pima are presently developed, while only one 

quarter of the commercial areas on Grant Road are in use. (See Appen

dix B, Plate 1) Therefore, in view of the above it seems logical to 

assume that when Grant Road is optimumly developed it w ill attract 

twice as much (20%) traffic as either Speedway or Elm(10%) because 

of potential development.

5. With the opening of the connection from the eastern end of Grant Road 

as described above, it is presumed that Grant Road w ill then attract 

its proportional amount of traffic from the Tanque Verde Road. There

fore, the volumes along Grant Road were balanced to indicate this in

crease from the proposed extension.

It should be noted that hdd the original procedure been assumed satisfactory 

without the above described research and corrections, the maximum volumes would 

have been at least 30% higher. Therefore, it is fe lt that the final predicted opti

mum traffic volumes which are shown on Plate 4 are quite conservative. Table 4 , 

5 , and 6 , Appendix A show the 1950 traffic volumes found by research, the 1956 

volumes found by actual survey done as a part of this study, and the optimum traffic
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predictions found by the method described in the five-steps above. The existing and 

optimum traffic volumes are also graphically illustrated by Plate 4 , Appendix 6.
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PART V

METHOD OF DETERMINING STREET CAPACITIES

One of the most important elements limiting the capacity of any fa c ility , 

especially that of city  streets, is the intersection at grade. Generally the capacity 

of the approaches controls the capacity of the intersection. The maximum total vol

ume from all approaches might conceivably occur when no one of the approaches was 

congested. It is appropriate, therefore, that intersection capacity be thought of in 

terms of the capacity of each of the approaches.

The number of vehicles that can enter an intersection is dependent upon a 

large number of factors. The primary source of information is the "Highway Capacity 

M anual". Those factors are such as right turns, left turns, bus stops, commercial ve

hicle percentage, green light period of the traffic signal, and parking, permitted or 

prohibited.

The Bureau of Public Roads went into great surveys and detailed study of 

road capacities and came out with a chart (Figure 4 ,  Page2 2 )  showing graphically the 

relation between the average reported intersection approach capacities and the total 

street width. The conditions for which the curves apply are listed on Figure 4 . A  

number of adjustments are necessary when applying the information for average inter

section conditions, as shown by Figure 4 ,  to a specific location where conditions 

are not average. The most important of these adjustments are described as follows: 

Capacity of Two-Way Streets:

1 . Possible capacity. On an average, possible capacities are about ten 

per cent .higher than the average rates represented in Figure 4 . Volumes ten per
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cent higher w ill pass through the intersection, but only with a continuous back-log 

of vehicles and extremely long delays to a higher percentage of the drivers.

2. Practical capacity. On an average, practical capacities about ten per 

cent lower than the average rates represented in Figure 4. Volumes ten per cent 

lower w ill pass through the intersection with few drivers having to wait longer than 

for the first green period.

3. Commercial vehicles. Subtract one per cent for each one per cent by 

which commercial vehicles exceed ten per cent of the total number of vehicles, or 

add one per cent for each one per cent that commercial vehicles are less than ten 

per cent of the total.

4 . Right turns. Subtract one-half per cent for each one per cent by which 

traffic turning right exceeds ten per cent of the total tra ffic , or add one-half per 

cent for each one per cent that traffic turning right is less than ten per cent of the 

total, (maximum reduction not to exceed ten per cent).

5. Left turns. Subtract one per cent for each one per cent by which traffic

turning left exceeds ten per cent of the total traffic , or add one per cent for each 

one per cent that traffic turning left is less than ten per cent of the total (maximum 

reduction not to exceed 20 per cent). , . 1

Note: Maximum deduction for right and left turns combined should not ex

ceed twenty per cent.

6 . Bus stops and elimination of parking near intersections:

A . On streets where parking Is prohibited: -

1. No bus stop -  add five per cent.
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2. Bus stop on near side -  subtract ten per cent

3. Bus stop on far side -  subtract fifteen per cent

B. On streets with bus stops where parking is permitted except at the

bus stop:

1. Bus stop on near side -  add one-fourth per cent for each one

per cent of right and left turns, but maximum increase not to 

exceed six per cent.

2 . Bus stop on far side -  make no correction.

C . On streets where parking is eliminated for a limited distance on 

both sides of the intersection:

Where parking is eliminated in advance of the intersection for a dis

tance in feet equal to or greater than 5 x G , (G  = seconds of green per signal cycle), 

and (1) parking is also eliminated beyond the intersection for a distance equal to or 

greater than 5 G , or (2) the street beyond the intersection widens at least one lane, 

use the upper curve (Parking prohibited) in Figure 4 . Add five per cent for an 

added right-turn lane, ten per cent for an added left-turn lane,

1. For a right-turn lane -  add the number of vehicles turning right

but not to exceed 600 x G (C is total signal cycle in seconds).
C

2. For a left-turn lane -  add the number of vehicles turning left 

but not to exceed the capacity of the left-turn lane.

Note: The capacity of the left-turn lane equals difference between 

I200vehiclesandthetotal opposing traffic volume per hour
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of green.

Capacity of One-W ay Streets:

Use Figure 5 (Perge'&T) instead of Figure 4 (Page 22) and -

1. Treat commercial vehicles the same.

2. Bus stops and elimination of parking near the intersection the same.

3. Turning movements. Subtract one-half per cent for each one per cent

by which the combined traffic turning right and left exceeds twenty per 

cent of the total tra ffic , or add one-half per cent for each one per cent 

that is below twenty per cent (maximum reduction not to exceed twenty 

percent). ■

4 . Add five per cent for an added right or left turn or ten per cent if both 

a right and left turn have been added.

5. For a right (or left) turn lane add the number of vehicles turning right

(or left) but not to exceed 600 x G .
C

For illustrating the above principles, the present practical capacity of the 

following intersection w ill be solved for below.

Manual counts at the intersection of Speedway and Campbell Avenue show

that:

Signal cycle 60 seconds

40% of cycle is green on either street

19% of cycle is green arrow for eastbound traffic

Commercial pavement width of Speedway is 59 feet
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Commercial vehicles =,12.1 per cent 

Right turn =11.1 per cent 

Left turn = 7.1 percent 

Bus stop on far side

From Figure 4 average capacity for one approach (vehicles per hour of green)

=1890.

Assume parking prohibited in advance and beyond the intersection the re

quired distance to permit the use of the above curve of Figure 3 .

The following adjustments are required because conditions are not average:

Cause Effect Factor

Right turn (10 - 7 . 1 )  ( -  1 /2) + 1.5% 1.015

Left turn ( 1 0 - 11. 1)1 - 1. 1% 0.989

Commercial vehicles (10 -12 .1 ) 1 - 2 . 1% 0.979

Far side bus stop subtract 15% -1 5 % 0.850

Left turn signal add 10% + 10% 1.100

Total factor = 1.015 x 0 .989 x 0.979 x 0 .850  x 1.100 = 0 .92

0 .9  x 1890 x 0 .92  x 40 19 -9 2 3  vehicles is the practical capacity for one
T o c T

approach.

The practical VPD capacity w ill then be: 2 x 923 x 100 .2 3 ,0 7 5  VPD.
-  -

-o
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PART VI

PRELIMINARY ANALYSIS

General:

In studying the different possible (reasonable or unreasonable) solutions to 

this problem, full consideration has been given to the good and welfare of the resi

dents living in the area concerned as well as the people driving through the area.

Before going right into listing the different solutions, the real problem has 

to be investigated and its size and extent be determined.

Grant Road: -

Observation of Plate N o . 4 w ill show that the present maximum volume of 

average daily traffic on Grant Road is 11,127 VPD at Campbell Avenue and a rough 

estimate of its optimum load w ill be 23,000 VPD.

By the method discussed previously of determining capacities, it is found 

that Grant Road can carry 10,150 VPD as a practical existing capacity. This is far 

below the optimum volume.

The proposed and reasonable right-of-w ay on Grant Road for Its entire length 

is 100 feet. A curb to curb width of 88 feet would increase the capacity of Grant 

Road at this critical intersection to 28,125 VPD, which is within the optimum load 

predicted.

Speedway:

This reduces the problem to relieving Speedway, once Grant Road has been 

widened on each side. Also referring to Appendix B, Plate 4 , it is noticed that 

maximum daily traffic volumes occur on Park Avenue, Campbell Avenue, Tucson
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Boulevard, and Country Club Road with volumes gradually decreasing as you continue 

east from Country Club Road. By the same method of determining street capacities 

mentioned above, it Is found that Speedway at Campbell Avenue could carry 23,025  

VPD in its present condition.

O f course, the first thing that comes to mind is the possible widening of 

Speedway. The maximum right-of-w ay that could be achieved without going into 

extensive building destruction and sidewalk removal, is 94 feet with 68 feet being 

used for paved traffic lanes.

With this maximum right-of-w ay. Speedway could carry 32,600 VPD, which 

is far below the optimum traffic volume.

Conclusion:

The real problem, therefore, is to find a solution offering re lie f for the rest 

of the 13,534 VPD that have to use Speedway.

Alternate Solutions Considered:

A . Helen Street

Advantages: 1. It Is open all the way from Oracle Road to Wilmot Road.

2 . It is only one block north of Speedway.

3. It has 80 feet existing right-of-w ay.

4 . It has only two school sites on it.

Disadvantages: 1. Itwould require three transitional openings located at

Country Club Road, Swan Road, and Arcadia Boulevard.

2 . Ama|or portion of the development along it is residen

tia l.
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3. An additional major secondary street other than Elm 

Street w ill be created between Speedway and Grant 

Road.

B. Mabel Street

Advantages: 1.

2.

Disadvantages: 1.

2.

3.

It has only two school sites on it.

It is only two blocks off Speedway.

It is open only approximately one-half the distance 

between Oracle Road and Wilmot Road.

Same as disadvantage (2) of alternate (A ).

Same as disadvantage (3))of alternate (A ).

C .

D.

E.

Drachman Street

Advantages: 1.

2.

Disadvantages: 1.

2.
3.

Itis open all the way from Oracle Road to Wilmot Road. 

There is only one school site located on it .

Same as disadvantage (2) of alternate (A$.

Extensive widening is needed.

Same as disadvantage (3) of alternate (A ).

Adams Street

Approximately the same characteristics apply to this alternate as apply to alter

nate (B)

Lee Street

Advantages: 1. It has no important advantages.

ened, one of which contains a school site.

Disadvantages: 1. Several blocks v,of right-of-way would have to be op
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F. Elm Street’

Advantages:

2 . Solid residential development borders this street.

1. It is already a major secondary street on the Street 

Arterial Plan.

2 . It is on the quarter section line which would make it 

suitablefor carrying the excess traffic from both Grant 

Road and Speedway.

3. It has a 80 foot right-of-way from Alvernon Way east 

to Wilmot Road.

4 . Itwouldbe reasonable to widen this street so it would 

have a 90 foot right-of-way between Tucson Boulevard 

and Al vernon Way.

5. I tw ill carry the week-end recreation traffic traveling 

to and from Sabino Canyon, M t. Lemmon, and the golf 

course.

6 . It w ill be a suitable route for the traffic coming from 

and going to the Tanque Verde area which contains new 

subdivisions such as Indian Ridge Estates.

7. It w ill relieve the congestion on both Speedway and 

Grant Road where they intersect with Alvernon W ay, 

Campbell Avenue, and Ptirk Avenue, all of which lead 

to the gates of the Southern Industrial District. This dis

trict has 27%  of all Tucson employees. (See Page 9 ) .
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8 . There w ill be only one secondary major street between 

Grant Road and Speedway, while there w ill have to be

- two in all the previous alternatives.

9 . On the sectionof Elm Street bordering the Arizona Inn, 

it  w ill be most practical to obtain the full pavement 

width of 70 feet by widening the pavement only on the 

north side of the street, allowing the south curb to re

main where it is presently located. This widening to the 

north w ill help achieve a smooth transition between 

Tucson Boulevard and Forgeus Street.

Disadvantages: 1 . i . It has six school sites located along it.

2. It needs extensive widening west of Tucson Blvd.

3. , It has to be opened through M o  V illage .

4 . Some property damage w ill result due to widening west 

of Campbell Avenue.

G . Any Street North of Elm Street:

Disadvantages: 1. It is impossible to place any alternate north of Elm

Street because of the well designed subdivisions, such 

• as Catalina Vista and Frontier Village

2. A ll alternatives w ill be too far north of Speedway to 

serve as relieving routes.

H. Elm Street to Join the Cherry-Campbell One-W ay Couplet

-Advantages: 1. It has the same advantages as those of alternate (F).
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2 . It w ill be a more natural way of ending the street in

stead of ending it at Polo V illage .

3. No widening is needed west of Vine Avenue.

Disadvantages: 1. It w ill have the same disadvantages as those of alter

nate (F).

2 . There w ill be a need for additional traffic relief for 

Speedway between Stone and Park Avenues.

I .  Elm Street to Tucson Boulevard and Drachman Street to Stone Avenue

Advantages: 1. Elm Street is already a major street, having that char

acter from Tucson Boulevard east.

• - 2 . Drachman Street is opened from Tucson Boulevard west

to .Oracle Road, except for the single block which con

tains the southern part of the Polo V illage fie ld .

Disadvantages: 1. Drachman Street would need more widening than Elm

Street.

2 . It w ill break the smooth flow character of one con

tinuous street.

3. Extensive residential development borders this street.

4 . There w ill be one additional school site on the route.

J. Elm Street and Drachman Street to be a One-W ay Couplet Between Alvernon 

Way and Stone Avenue

Advantages: 1. Neither street will need much widening.
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~ 2. Both streets are open almost the entire distance between

Oracle Road and W i I mot Road.

3. These streets are only three blocks away from each 

other.

Disadvantages: 1. Two residential streets w ill be exposed to traffic all the

way from Alvernon Way to Stone Avenue.

2 . Two schools w ill be located between the two streets of 

the couplet..

3. The two streets w ill have to be opened through the Polo 

V illage .

K. Helen Street Between Country Club Road and Stone Avenue, Elm Street Widened 

East of Country Club Road

Advantages: 1. Helen Street has a wider right-of-way and wider pave

ment than Elm Street between Stone Avenue and Coun

try Club Road. (See Appendix A , Tables 10 and 11)

2. Helen Street is straight through between those two 

north-^south streets and does not need any transitions.

3. . Helen Street is only one block north of Speedway.

Disadvantages: 1. There are two schools located on Helen Street.

2. Extensive residential development borders Helen Street.

3. Helen Street would not attract much east-west traffic

' because it is blocked at Country Club Road.



35

L . ' Helen Street and Speedway to be One-W ay Couplet Between Country Club Road 

and Stone Avenue. Elm Street to be Widened from Country Club Road East.

Advantages: 1. Neither Speedway nor Helen Street would require much

widening.

2 . The capacity of these streets w ill be increased tremen

dously by being one-way streets.

3. This solution w ill eliminate the necessity of widening 

Elm Street west of Country Club Road.

4 . The location of these streets presents an ideal condition 

for a one-way couplet since they are located only one 

block from each other.

5. The heavy businessstrip on Speedway runs east from 

Country Club Road, where Speedway w ill be two-way 

again.

6 . Thissolution w ill avoid the transitions needed on Helen 

Street east of Country Club Road if other alternatives 

were used.

7. . Speedway hasan existing right-of-way of 100 feet from

Country Club Road east and Elm Street has a right-o f- 

way varying between 80 feet and 120 feet from Country 

Club Road east.

Disadvantages: 1. Helen Street has two school sites on it.
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2. The northwest corner lot at the intersection of Speedway 

and Country Club Roadwill have to be used fo ra  transi

tional curve to carry westbound traffic from Speedway 

to Helen Street.

3. Extensive residential development borders Helen Street 

between Stone Avenue and Country Club Road.

Alternates of Final Consideration: * 1 2 3

Out of the various aforementioned alternates, only three w ill be considered 

for the final plan. These three alternates are:

1. (F) Elm Street straighhthrough, which w ill be referred to from now on as 

“Plan I" . (See Appendix B, Plate^S)

2. (H)~"Elm Street to join the Cherry-Campbel I One-W ay Couplet, which ‘ 

w ill be referred to as "Plan I I" . (See Appendix B, Plate 6)

3. (L) Helen Street and Speedway to be one-way couplet between Country 

Club Road and Stone Avenue. Elm Street to be widened from Country 

Club Road east. This w ill be referred to as "Plan II I" .  (See Appendix 

B, Plate 7)
■ .. r ■ ■

These three alternate solutions have been chosen for final analysis because 

of the many practical and economical advantages that they possess over the other 

alternates.

---------------- o----------------



PART V II

DETAILED ANALYSIS OF PLAN T 1

A  -  Orant Road:

The intersection of Grant Road and Campbell Avenue w ill be considered as 

the critical intersection for studying Grant Road capacity. It Is thus considered for 

the following reasons:

1. The narrowest proposed rights-of-way are between Park Avenue and 

Tucson Boulevard. This right-of-way is 90 feet (See Appendix A , Table 

8).

2. Grant Road, at this intersection, carried an average of the maximum 

volumes, which occur between FirstAvenue and Tucson Boulevard. This 

volume is 11,127 VPD.

3. It has the maximum turning movements, which is obvious from the north- 

south volume on Campbell Avenue.

The present practical capacity has been found to be 10,150 VPD which is 

approximately equal to the present volume. By the method of traffic predictions, 

it was found that the optimum volume at this intersection w ill be 32,114 VPD (See 

Appendix B, Plate 4 ).

The maximum possible right-of-w ay which could be acquired without any 

building or serious property damage between Park Avenue and Tucson Boulevard is 

90 feet.

90 Feet Right-of-Way Capacity:

The Standard Street Cross Section D-1 (See Figure 6 , Page38 )  is found.
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PROPOSED STREET CROSS SECTIONS
ft

Grant Road
FIGURE 7

ft

, 2" M' 1,1 II' 9' 5' ,

Speedway (Country Club to Wilmot) 
FIGURE 8

It

Helen Street
FIGURE 9

I t

Speedway (Country Club to Stone) 
FIGURE 10
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under the same conditions of commercial vehicle percentages and turning move

ments, to have a practical capacity of 16,500 VPD.

If in this 90 foot right-of-w ay, five feet of plantation on either side of the 

street is eliminated and a left turn lane is added by inserting a 14 foot medial d i

vider, the cross section w ill look like Figure 7 , Page 3 9 .

Assume the following conditions: • „ --

1. No right turn lane (15 .5  per cent turn right)

2. Added left turn lane (1 3 .4  per cent turn left)

3. Commercial vehicles (14 .9%  of total)

4 . Near side bus stop

5. 50% of cycle Is green t

The practical capacity w ill then be 28,125 VPD which Is still about 4,(X)0 

VPD less than the required capacity.

Since this optimum volume is not expected before 1970, it w ill be wiser and 

more economical to use this cross section until future volume demands a change.

Quoting from the Highway Capacity Manual: "The possible capacity of an 

Intersection approach is the maximum number of vehicles that actually can be ac

commodated under the prevailing conditions with a continual backlog of waiting ve

hicles. 11 The possible capacity of this intersection is found to be 34,375 VPD which 

would accommodate the optimum volume.

Therefore the proposed rights-of-way: (See Appendix A , Table 8)

Oracle Road -  Park Avenue - 100 feet

Pqrk Avenue -  Tucson Boulevard 90 feet
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Tucson Boulevard -  Country Club Road 100 feet

Country Club Road -  Wilmot Road 120 feet

are adequate since the narrowest right-of-w ay, 90 feet, is adequate in the most 

highly congested sectioncof Grant Road.

The cross sections to be used are:

For the 100 foot right-of-way C -2  (See Figure 6 , Page 38)

For the 90 foot right-of-w ay (See Figure 7 , Page 39)

For the 120 foot right-of-w ay B -l (See Figure 6 ,  Pbge 38)

Conclusion:

Afterwidening Grant Road to the above rights-of-way, no other street would 

be needed for relieving its anticipated traffic volumes.

B -  Speedway:

Exactly the same conditions prevail on Speedway as on Grant Road, in re

spect to the section of highest daily traffic volumes. That is.to say the highest pre

dicted volumes occur between First Avenue and Tucson Boulevard, where the narrow

est section of Speedway is located.

Therefore it would be most logical to consider the Speedway-Campbell Av

enue intersection as an average critical section to study between First Avenue and 

Tucson Boulevard. ' :

Speedway now carries 22,958 VPD at Campbel I Avenue. Its practical capa

city  under existing conditions, if parking is eliminated 120 feet in advance and 120 

feet beyond the intersection, w ill be 23,025 VPD. This capacity is barely adequate 

for the present traffic volume and is far below the anticipated volume which is
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The maximum practical right-of-way on Speedway between Oracle Road and 

Country Club Road is 94 feet. Standard Street Cross Section C -2  (Figure 6) has a 

20 foot medial divider. A  14 foot medial divider w ill make the right-of-way 94 

feet.

A 94 foot right-of-w ay capacity with the following assumed conditions:

1. Left turn lane (12 foot of the medial divider) " :

2. Vehicles turning right $ 7 .9 %  (Same as present condition)

3. Commercial vehicles composing 12.1 % of the total traffic volume (Same 

as present).

4 . Bus stop located on near side of the approach to the Intersection.

5. Signal system to be set on a cycle of 60 seconds.

6 . Signal to remain green 32 seconds.

7 . Parking prohibited 160 feet in advance and beyond the Intersection. 

With the above ideal conditions for a smoother flow of tra ffic , the practical

capacity is 32,600 VPD which is still 16,850 VPD under capacity. The possible 

capacity is 39,825 VPD which is 9 ,625  VPD less than the anticipated traffic volume.

Therefore, Elm Street has to carry its original traffic plus the 16,850 vehicles 

which could not use Speedway between Oracle Road and Tucson Boulevard. The 

reasons for choosing U rn  Street have previously been mentioned in the preliminary 

study on Page 31 .

The total daily traffic which has been anticipated to use Elm Street between 

Oracle^Road and Tucson Boulevard is 16,850 - t6 ,333  = 23 ,183  VPD. The maximum

42
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possible right-of-way on this section of Elm Street is 90 feet. This maximum possible 

right-of-w ay would cause some property damage due to the narrow existing rights-of- 

way. The 90 foot Residential Standard Street Cross Section D - l  w ill carry 15,425 

VPD. Therefore, the most practical cross section to be used is Figure 7 , Page 39 

which has a practical capacity of 28,125 VPD.

Opening Elm Street with such a width as a continuous street from Tucson 

Boulevard westward has, as previously mentioned, a few disadvantages.

1. School sites -  If there had been more coordination between school plan

ning and thoroughfare planning during the war years, it is quite probable that none of 

the schools would have been located on Elm Street, "[his street was adopted as a 

secondary major thoroughfare by the City Planning and Zoning Commission nearly 

eleven years ago, October 4 , 1945. Besides, schools could be moved but streets 

cannot.

2 . Additional widening west of Tucson Boulevard -  Most of the front yards 

along this section w ill have to be abolished and a few houses w ill have to be re

moved. Two transitions w ill have to be constructed on the alignment between Camp

bell Avenue and Forgeus Avenue.

A . One transitionwill have to be constructed between Norris Avenue

and Plumer Avenue because:

1. O f the high property value of. the Arizona Inn.

2 . O f the deeper front yards on the north side of the street.

3. O f the damage to only two $15,000 buildings.

4 . O f the smoother resulting transition between Tucson Boule-
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yard and Forgeus Avenue. '

B. The other transition w ill be the improvement of the transition 

between Tucson Boulevard and Forgeus Avenue.

3. Elm Street opening through Polo V illage -  Negotiations with the Board 

of Regents of the University of Arizona have already been accomplished by the C ity -  

County Planning Director to effect this part of the plan.

4 . The property damage west of Campbell Avenue -  This has already been

discussed under the second disadvantage. " . ; -

Therefore, Elm Street is the most logical street for taking care of the antici

pated original traffic and the generated traffic because of lack of capacity on Speed

way. . - .

So far the problem has been solved for the relief of traffic between Tucson 

Boulevardand Oracle Road. There remains to be solved the relief for Speedway, if 

any, which is needed between Tucson Boulevard and Wilmot Road.

Speedway now has a 94 foot right-of-way between Tucson Boulevard and 

Country Club Road. The traffic volume is practically the same west o f Country Club 

Road, as it is east of Tucson Boulevard. Moreover, the traffic volume on Elm Street 

west of Country Club Road is the same as east of Tucson Boulevard. Therefore, the 

same solution which was applied to the traffic volumes west of Tucson Boulevard w ill 

be applied to this section located between Country Club Road and Tucson Boulevard.

The highest predicted volume on Speedway between Country Club Road and 

Wilmot Road is at Swan Road (See Appendix B, Plate 4 ). The present right-of-way  

on Speedway is 100 feet from Country Club Road east.
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The "maximum pavement width which could be inserted in a 100 foot right- 

of-way is 84 feet. (Figure 8 ,  Page 39.)

This cross section with the assumed conditions-

1. Commercial vehicles composing 8 .5 %  of the total traffic volume.

2 . Bus stop located on near side of the approach to the intersection.

3. Signal system to be set on a cycle of $0 seconds. .

4 . Signal to remain green on Speedway 30 seconds.

5 . Parking prohibited 150 feet in advance and beyond the intersection.

6 . Vehicles turning right = 12.0%

7. Vehicles turning left = 8 .5 %

8 . Center lanes indicated for left turn 150 feet in advance and beyond the 

intersection.

This intersection w ill have a practical capacity of 35,825 VPD. The maxi

mum predicted volume is 44,718 VPD. Therefore, relief is needed for 8 ,893  VPD. 

Elm Street has an optimum volume of 8 ,596  VPD, which added to the 8 ,893  w ill 

require a capacity of 17,489 VPD.

Assume the following existing conditionswi 11 prevail on Elm Street east of the 

Alvernon Way intersection except for signal cycle and bus stops:

1. Commercial vehicles composing 12.8%  of the total traffic volume.

2 . Bus stop located on near side of the approach to the intersection.

3. Signal system to be set on a cycle of 60 seconds.

4™ Signal tp remain on green on Elm Street 26 seconds.

5. Parking prohibited 130 feet east and west of the intersection.



46

6 . Vehicles fuming right = 12. 0%

7. Vehicles turning left = 28%

Elm Street from Country Club Roadto Alvernon Way has an existing right-o f- 

way of 60 feet. The ^ ad d itio n a l feet of right-of-way needed to make the right-of- 

way 90 feet wide would not damage any property. From Al vernon Way to Wilmot 

Road, Elm Street has a minimum of 80 feet right-of-w ay and it would require only 

10 additional feet to make the right-of-w ay 90 feet wide.

The Standard Street Cross Section D-1 (Figure 6 , Page 38) under the above 

mentioned conditions has a practical capacity of 13,200 VPD. Since this is not 

enough capacity, and since we know that after Elm Street is improved to the pro

posed width, there w ill be more through traffic on and less turning movements from 

Elm Street. Therefore, more practical assumptions should be stated:

1. Vehicles turning left =15%

2 . Vehicles turning right =. 15%

3. No trucks or trailers allowed on Elm Street. This w ill prevent the noise
' /

of trucks.

4 . The remaining conditions w ill remain the same under these new con

ditions. The capacity w ill increase to 17,700 VPD, which w ill be barely adequate 

for the 17,489 VPD predicted.

-o



PART V I I I

DETAILED ANALYSIS OF PLAN "II"

Elm Street to join the Cherry-Campbell one-way couplet.

This plan is exactly the same as Plan ,,f"'between Campbell Avenue and W il~  

mot Road. The traffic on Speedway then between Campbell Avenue and Oracle 

Road has to be taken care of by Speedway alone with no relief from Elm Street.

In this case it is assumed that Elm Street west of Polo V illage w ill become a 

neighborhood collector and it is assumed that it w ill have enough capacity to carry 

its optimum load.

Therefore, Speedway must be widened to have a practical capacity of at 

least 50,702 VPD, which is the predicted volume east of Park Avenue. The right- 

of-way on Speedway between Oracle Road and Park Avenue is 70 feet.

If the same cross section used between Country Club Road and Wilmot Road 

is to be used between Cherry Avenue and Oracle Road, 15 feet of right-of-way must 

be acquired on each side of Speedway. This 15 foot widening w ill result in some 

front doors being only a few feet from the new location of the sidewalk. Moreover, 

assuming the same conditions exist, except for the length of the green signal time on 

Speedway, which should be 3 4  seconds, the practical capacity w ill then be 40,850  

VPD.

This capacity w ill be just about adequate between First Avenue and Wilmot 

Road. As to the congestion at Pbrk Avenue, a separate traffic signal w ill help dur

ing the peak hours. Even without the separate traffic signal, the possible capacity 

is 49,950 VPD (See Definition on Page 21 ) .
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This plan is adequate, but only with much delay of traffic and the abolish

ment of most of the front yards of the residential section of Speedway between Cherry 

and Stone Avenues. •

This plan has some advantage over Plan "1“ in that it would create smoother 

traffic east-west flow between Wilmot Road and Cherry Avenue and w ill create a 

natural tie between east-west traffic and north-south traffic between Park Avenue 

and Tucson Boulevard. This is, of course, due to the junction with the Cherry- 

Campbell couplet at its northern end.

---------------- o----------------



PART IX

DETAILED ANALYSIS OF PLAN " III"

Helen Street and Speedway to be one-way couplet between Country Club 

Road and Stone Avenue. Elm Street to be widened east of Country Club Road.

One-way streets are widely used throughout the United States by cities of 

all sizes as a means of increasing street capacity and speeding traffic flows. In 

those cities, where most streets are narrow, the opinion is generally held that traffic 

would be almost completely stalled were two-way operation reinstated. At least 

one hundred cities are using one-way streets.

One-way operation often meets opposition when first proposed, but trials 

almost always result in permanent adoption. Experience has shoV/n that one-way 

operation increases traffic carrying capacities at least 20% and up to 50% depend

ing on the character, street widths, use of traffic controls, and other factors.

One-way operation increases the average speed of traffic , due to the elimin

ation of opposing streams of traffic and the more efficient operation of the traffic 

signal system. Moreover, intersectional accidents are substantially reduced due to 

decrease in the possible points of conflict, and last, but not least, one-way oper

ation (avoids the necessity for large expenditures on new facilities, by making best 

use of the existing street pattern.

Helen Street has an existing right-of-w ay of 80 feet between Stone Avenue 

and Country Club Road except for the 700 feet east of Stone Avenue which has a 

60 foot right-of-w ay and 36 foot pavement. The 80 foot right-of-way section has 

an existing pavement of 40 feet in width. (See Appendix A , Table 11)

Univ. of Arizona Library
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The maximum number of lanes that could be used on Helen Street with the 

existing 40 foot width is two 11 foot lanes and two 9 foot parking lanes. This cross 

section with the following assumed conditions, w ill have a capacity of 11^875 VPD.

Assumed Conditions:.

1. Vehicles turning right =  10.5%

2. Vehicles turning left = 9 .7 %

3. Commercial vehicles composing 9 .7 %  of the total traffic volume.

4 . Bus stops located on near side of the intersection.

5. Signal to remain green for 30 seconds of the 60 second cycle.

6 . 140 feet no parking zones in advance and beyond the intersection.

7. Use the 150 feet in advance and beyondthe intersection for turning lanes 

only.

The average percentage of traffic going westward on Speedway during the 

morning peak hours is4l .7% o f all the traffic going both directions in both the morn

ing and afternoon peak hours. Therefore, Helen Street, since it w ill be carrying the 

westbound traffic , should have a capacity of 4 1 .7  x 50,702 „ 21,143 VPD. This is
m o

9,268 VPD more than it could carry with the existing pavement.

If the 80 foot right-of-w ay is fu lly used, the cross section on Figure 9 , Page 

w ill be the most practical.

With the above mentioned conditions, this cross section has a capacity for 

24,279 VPD, which is just adequate for the predicted westbound traffic on Helen 

Street if it was used as a one-way street.

The eastbound traffic w ill be 50,702 -  21,143 = 29 ,559  VPD.
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Speedway now has a 70 foot right-of-way between Stone Avenue and Cherry 

Avenue / and 46 foot pavement except for the 375 feet of 59 foot pavement between 

Tyndall Avenue and Park Avenue.

The 420 feet between Cherry Avenue and Warren Avenue now has a 64 .7  

foot right-of-w ay. An observation of Appendix A , Table 9 w ill show that the mini

mum right-of-way between Stone Avenue and Country Club Road, except for the 

above mentioned 64 .7  foot right-of-w ay, is 70 feet. To acquire an 82 foot right- 

of-way on al I this strip would not affect any property. Moreover, it w ill give Speed

way a uniform width in this section, with no bottlemecks. The right-of-way is already 

82 feet between Warren Avenue and Norris Avenue. The most practical cross section 

would be like Figure 10 on Page 39 . If the same conditions which exist on the north 

leg (Helen Street) of this couplet, exist on the south leg (Speedway) the practical 

capacity would be 27,288 VPD which is slightly less than the maximum predicted. 

This small difference would be easily corrected by using a traffic signal with 33 

seconds of green at Park Avenue. This would be very practical since progressive 

lightsignals w ill be used. After applying this 33 seconds green period at Park Av

enue, which has the maximum predicted volume, it  w ill have a capacity of 30,016  

VPD. . ''

From Country Club Road east to W i I mot Road the same solution w ill apply 

as in the first and second plans discussed. Elm Street has to be widened beyond 

Country Club Road to the Standard Street Cross Section of 90 feet (See Section D -1 , 

Figure 6 , Page 38 ).

Speedway w ill have to bewidenedto the section shown in Figure 8 , Page 39 .

—o



PART X

CONCLUSIONS

This study has revealed that the primary problem involvedis that of adequately 

handling the predicted future traffic which w ill desire using the present Speedway 

alignment. To find an adequate solution to this problem, many possibilities were 

investigated. By systematic analysis of the possible plans to relieve the congestion 

on Speedway and Grant Road, it was determined that substantially wide cross sections 

would be necessary. It w ill eventually be possible to provide enough right-of-way  

on Grant Road to accommodate the cross section necessary there. But the situa

tion is somewhat different on . Speedway due to the existing development and be

cause a much greater right-of-way would be needed. Therefore, Plan III as shown 

on Plate 7 , Appendix B, was determined to be the most feasible solution to the pro

blem.

In summary it would be well to review some of the many advantages of this 

particular plan. They are as follows:

1. Only six feet of right-of-way need be acquired on each side of Speed-

. way where the rights-of-way are not already eighty-two feet or greater.

2. The existing 80 foot right-of-w ay on Helen Street w ill accommodate 

the necessary cross section to carry the predicted optimum peak hour 

traffic volume.

3. All bottle necks w ill be eliminated on Speedway and delays due to con

gestion and turning movements can be reduced to a minimum.

4. A  progressive signal system can be accomplished by this one-way street 

couplet.
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5. Reduction in traffic accidents on Speedway w ill be tremendous, due to 

fewer points of conflict, no headlight glare, and improved pedestrian 

movements.

6 . Lesspolice enforcement w ill be necessary due to smoother flow and less 

congestion.

7. This plan would not propose any change in the use of Elm Street and
V: - » i v-  i ’ • Vf . .  -  ,

would not encourage any more than the normal increase of traffic to be 

expected.

In summary, it isbelieved that Plan III would be the most practical, econom

ica l, and efficient of all the possible solutions to accommodate the predicted future 

east-west traffic in the vicinity of Speedway and Grant Road. And, because it pro

poses less actual change in the existing Major Streets and Routes Plan and existing 

rights-of-way than any of the other possibilities, it is certain to be more easily 

accomplished. As a matter of fact, it could be put into operation immediately to 

relieve the already overloaded condition of Speedway west of Tucson Boulevard by 

opening the transition from Speedway to Helen Street in the vicinity of Bentley Av

enue and by installation of proper traffic control devices along Helen Street.

-o
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E l i i i  MOTOR VEHICLE REGISTRATION IN  PIMA C O U N T Y , A R IZO N A  :

Year. Total
Passenger
Vehicles

Buses
Commercial & 
Vehicles Taxis

Trailers & 
Semi- 
Trailers

Motorcycles
&

Scooters

1929 14,953 13,418 1,388 0 58 89
1930 13,894 12,434 1,315 0 64 81
1931 14,533 12,767 1,546 34 85 101
1932 14,113 11,959 1,941 16 120 77
1933 14,241 12,007 1,919 20 219 76
1934 15,061 12,589 2,054 58 281 79
1935 16,344 13,590 2,311 19 346 78
1936 17,978 14,987 2,462 55 412 62
1937 20,223 16,757 2,859 41 504 62
1938 20,493 16,947 2,879 54 530 83
1939 21,356 17,666 3,036 41 519 94
1940 22,775 18,939 3,036 57 627 116
1941 24,590 20,334 3,352 63 710 131
1942 23,114 18,975 3,213 84 707 135
1943 23,564 19,187 3,354 113 734 . 176
1944 25,017 20,545 3,297 99 855 221
1945 26,809 21,544 3,535 118 1,314 298
1946 30,967 23,652 4 ,646 178 2,088 403
1947 37,713 28,253 5,942 224 2,556 738
1948 44,124 33,094 6,949 164 2,909 1,008
1949 48,857 37,378 7,328 149 3,029 973
1950 53,630 41,607 7,688 146 3,151 1,038
1951 59,417 46,377 8 ,495 172 3,322 1,051
1952 71,156 55,666 9 ,817 171 4,371 1,131
1953 78,596 61,514 10,778 170 5,082 1,052
1954 81,557 63,639 11,206 154 5,490 1,068

,1955 89,529 70,498 12,219 140 5,491 1,181
SOURCE: Division of Motor Vehicles, Arizona Highway Department

Table 1.



Motor Vehicle Registration

YEAR PASSENGER CARS POPULATION RATIO

1930 12,434
1940 1 8 ,9 3 9
195 0 4 1 ,6 0 7
195 5 7 0 ,4 9 8

5 5 ,6 7 6 4.48

7 2 , 8 3 8 3 .85
141 , 216 3 .3 9
2 2 0 , 0 0 0 3.12

Number of Persons per Passenger Car

1930

1940

H HI 
HH

Table 2.



P O  P U L A T I O N  D 1 !S T R 1 B U T 1 O  N

1950 1<P56 1970
Area Maximum Minimum Maximum Minimum Maximum Minimum

1 525 450 2,825 1,?50 105,275 75,000

1, 2 1,900 1,825 14,745 12,900 126,800 96,525

1 - 3 5 ,600 5 ,525 26,225 24,650 149,925 119,650

1 - 4 14,600 14,525 42,450 40,875 175,325 145,050

1 - 5 22,300 22,225 58,200 56,625 196,350 166,075

1 - 6 28,050 27,975 69,925 68,350 210,850 180,575

1 - 7 33,175 33,100 78,800 77,225 225,750 195,475

Table 3



GRANT ROAD TRAFFIC VOLUMES - 1950. 1956 and OPTIMUM
(Vehicles per day)

Intersection of 
Grant Road and

Date South
Leg

East
Leg

West
Leg

Wllraot Road 8 8Opt. i.BI 6,463
4447,865

Craycroft Road - 8 8Opt. l i t )Tmi
7,865 9,?S^

Swan Road
*•

8 8Opt.
1,180 
3 5 *  9,937

1,355
2,97913,726

1,620
3,388

14,869

Alvemon Way 8 8Opt. s i p
12,627

4,140

17^57

4,66o
7,731
22,845

Country Club Road 8 8Opt. § : 8 f13,924
1 : 8 !

26,032

5,475
10,185
30,416

Tucson Boulevard 8 8Opt. 17:655
10,185
30,416 11,127

32,729

Campbell Avenue 8 8Opt. 22,362

5,455
11,127
32,729

1,06510,110
32,114

First Avenue 8 8Opt. 3,404
8,995

10,368
32,796

10,640
33,515

Sixth Avenue 8 8Opt. 7,371
15,802

10,640
33,515

6,042
21,365

Stone Avenue 8 8Opt. 6,46717,088
6,042

21,365
5,073

18,805

Note: No traffic volumes were taken on the north legs of 
the Grant Road intersections.

Table !{.



SPEEDWAY TRAFFIC VOLUMES - 19$0, 19^6 and OPTIMUM
(Vehicles per Day)

Intersection of 
Speedway and

Date North
Leg

South
Leg

East
Leg

West
Leg

Wilmot Road 8SOpt.
3,738
9,580

3,656
9,370

57691
22,462

Craycroft Road 118Opt.
1,520
3,900

5,200
13,327 23^40

1,152
44,056

Swan Road B8Opt.
2,190
5,003

12,822
2,945

2 0 ^ 1

4,695

3^’,73^
6,700
17.44844,718

Alvemon Way S3f8<̂ >t.
; 5,555

8,090
14,84.0

5,775m 9,49020,036
36,752

12,980
21,193
38,875

Country Club Road ilS
Opt.

6,890
5,423
16,74? 17,201

19,05523,889
38,535

16,185
20,790
33,536

Tucson Boulevard i58Opt.
1,430

11,230
20,88?

2,610
7,052
13,H3

14,060
21,207
39,443

14,150
22,958
42,700

Campbell Avenue 88Opt. 8,319
10,060

7,661
13,272 23,067

49,450
22,901
49,094

Cherry Avenue 88Opt.
1,066

10,060
4,721

13,272
22,901
49,094

21,626
46,361

Park Avenue 88Opt.
6,658
14,273

9,294
19,924

23,65150,702
21,568
46,236

First Avenue 88Opt.
5,488
11,765 3,404

7,297
21,568
46,236 19,418

41,027

Sixth Avenue 88Opt. 7,37115,802
10,578
22,677

17,629
37,792

15,000
32,156

Stone Avenue 88Opt. 12,563
26,932

16,324
34,995

15,000
32,156 6,955

14,910
Table $.



ELM STREET TRAFFIC VOLUMES - 1956 and OPTIMUM
(Vehicles per Day)

Intersection of 
Elm Street &

Date North
Leg

South
Leg

East
Leg

West
Leg

Wilmot Road 1 9 #Opt. 1,^02
658

9.580 15,925
1,606
6,344

Craycroft Road 1956Opt. a # a ; 2,438
9,631

3,081
12,171

Swan Road 1956Opt. lt-,30510,030 5,257
13,413 k ' M 1 : 1 $

Alvernon Way 1956Opt. 5,596
12,627

7,788
16,109

5,417
11,205 a s

Country Club Rd. 1956
Opt.

5,818
13,924

5,423
16,747 i ’M l 2,813

6,171

Tucson Boulevard 1956Opt.
8,014.0
18,102

8 ,2 4 0
18,552

2,813
6,333

2,210
4,976

Campbell Avenue 1956Opt. 9,218
22,327

8,822
11,308

2,210
5,353

303
10,060

Note: There were no 1950 volumes available on Elm Street.

Table 6



PRESENT SIGNAL

Speedway
Campbell

Speedway 
Country Club

Speedway 
Tucson Blvd.

Speedway
Alvernon

Elm Street 
Alvernon

Grant Road 
C a n ^ e ll

CYCLES -  "60 Sec. Cycle"

59% (19  % Arrow) Green 
29%

55% Green
33% "

50% Green 
38% "

50%  Green 
38% "

44%  Green

45%  Green
40%  "

6%  Amber

6% Amber

6% Amber

6 % Amber

6 % Amber
•• ft II

6 % Amber
9%  "

lx Table 7



Grant Road RIght-of-W ay and Pavement Widths
•

Section of Street Length V W  (Ft) Pavt. (Ft) Year R/W (Ft)
From -  To (Ft) ExHt. Exist. Built Proposed

Orocle-Park Avenue 6,580 80 24 old 100

Park-Campbell Ave. 3 ,950 60 40 1950 90

Campbell Ave. -Norris 430 70 64 1955 9 0

Norris-Tucton Blvd. 

Tucson B !vd .-id30* E.

2 ,210 120 64 1955 90

of Tucson Blvd.

1630* E. of Tucson B lvd .-

1,630 80 64 1955 100

Country Club 

Country Club-2950'E.

1,010 100 64 1955 100

of Country Club 

2950* E. of Country

2 ,950 80 64 1955 120

Club-RIchey Blvd. 310 90 64 1955 120

Richey-A1 vemon Rd. 1,950 80 64 1955 120

Alvemon Beverly Blvd. 9 ,200 80 24 o ld . 120

Beverly-Croycroft Rd. 1,360 80 24 old 120

Craycroft-Van Buren 1,320 100 24 1955 120

Von Buren-Sahuara 1,300 80 24 1955 120

Sahuara-Wi 1 mot Rd. 2 ,650 80 no pavt. - 120

Table 8 .



Speedway Righi-of-W ay and h iw im o t WI(W»

Sect'ion of Street 
From -  To .

Length 
in Ft.

R/W  (Ft) 
Exist.

Pavt. (Ft) 
Exist.

Year
Built

R/W (Ft)
N Propose c

Oracle-10th Avenue 925 70 46 1938 94

10th -Avenue-Stone 940 70 46 1933 94

Stone-Tyndall Ave. 4 ,230 70 46 1923 94

Tyndall-flark Ave. 375 70 59 1952 94

Park-Cherry Ave. 2 ,600 70 46 1923 94

Cherry-Warren 420 6 4 .7 46 1923 94

Warren-Martin 410 82 52 .5 1952 94

Mart In-Campbell 420 82 59 1955 94

Campbell-Norris 420 82 59 1954 94

Norrk-Tucson Blvd. 2 ,230 70 59 1954 94

Tucson Blvd. -Forgeus 420 94 64 1954 94

Forge us-Country Club 2 ,180 94 72 1952 94

Country Club-Swan 10,560 100 72 1949 100

Swan-Wil mot Road 10,560 100 40 1949 100

Table 9



Elm Street RIght-of-W ay and Pavement Widths

Section of Street 
From -  To

Length
( F t . )

R/W (Ft) 
Exist.

Pavt. (Ft) 
Exist.

Year
Built

R /W  (Ft)
Proposed

Oracle-Sixth Avenue 2,800 70 unpaved 90

Sixth Avenue-Third Avenue 1,870 50 34 1950 90

Third Avenue-First Avenue . 950 65 34 1950 90

First Avenue-Mountain Ave. 2 ,640 50 34 1953 90

Mountain-Vine Avenue 830 50 34 1952 90

Vine-M artin  Avenue 1,400 not through - 90

Mortin-Campbell Avenue 430 60 30 1948 90

Campbell-Wilson Ave. 1,760 50 36 1936 90

WHson-Tucson Blvd. 870 50 36 1948 90

Tucson-Country Club Rd. 2 ,640 60 40 1951 90

Country Club-Polo Verde 2 ,640 60 40 1950 90

Polo Verde-370' W . of Dodge 910 60 30 ? 90

370' W. of Dodge-Dodge 370 75 30 ? 90

Dodge-Alvemori Road 1,320 60 30 ? 90

Alvernon-Sycamore Blvd. 650 .105 50 1954 115

Sycamore-Columbus Blvd. 1,950 105 24 1950 115

Columbus-420 ' E. Beverly 7 ,030 80 24 1950 90

420' E. Beverly-Van Buren 2 ,080 120 24 1950 90

Van Buren-Wilmot Rood 3,950 80 24 1950 90

Table 10



Helen Street RIght-of-Way and Pavement Widths

Section of Street 
From -  To

Length
( F t . )

R/W  (Ft) 
Exist.

Pavt. (Ft) 
Exist.

Year
Built

R/W  (Ft)
Propose

Stone-Alley between

7th and 6th Avenues 700 60 36 1936 8 0

Alley-Sixth Avenue 230 BO 40 1936 8 0

it
Sixth Avenue-Park 3,680 80 40 1936 8 0

Park-Campbell Ave. 3,950 80 40 1938 80

Campbell-Tucson Blvd. 2 ,640 80 40 1948 8 0

Tucson Blvd.-Country Club 2,640 80 40 1951 80

Table 11



A C C 1 D E N  T 1L I S T

1954 1955
Increase or 
Decrease

N o , N o . In one year
Speedway:

Country Club 0 1 ♦1
Jerry 0 1 *1
Swan 8 5 -3
Van Buren 0 5 *5
Sahuara 1 0 -1
Sycamore 2 0 -2
Venice 4 0 -4
Wilmot 2 0 -2
WInstel 2 0 -2

Elm Street:
Treat 0 2 +2
Tucson Blvd. 0 1 ♦1
Forgoes 1 0 -1
Jones 1 0 -1
Swan 3 0 -3
Wilmot 1 0 -1

Grant Road:
Tucson Blvd. 2 2 0
Swan Road 2 2 0
Freeway 0 1 +1
Al vernon 0 1 *1
Kemp 0 1 +1
Oracle 0 1 ♦1
Palo Verde 2 4 * 2
Rosemont 0 1 ♦1
Sixth Avenue 0 4 44
Sparkman 1 1 0
Stone 6 7 + 1
Country Club 1 0 -1
Northway l 0 -1
Warren 1 0 — 1

Table 12
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