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SUMMARY OF CONCLUSIONS
ECONOMIC ENGINEERING REPORT

of
COVERDALE & COLPITTS

for
LOS ANGELES METROPOLITAN TRANSIT AUTHORITY

FIRST:
This report is made to the Los Angeles Metropolitan Transit Authority pur-

suant to the declared policy of the State of California to develop interurban
rapid transit systems in various metropolitan areas of the State for the benefit
of the people. (Chapter 1668, Legislative Session 1951, Chapter I, Section 1.1)

The characteristics of Los Angeles as one of the great cities of the United
States are different from those of any other city in the combination of its
extent of area, the low density of its population, the high degree of automobile
ownership and the lack of any system of surface-free mass rapid transit.

SECOND:
The monorail rapid transit route as proposed in this report and located

within the area described in the act creating the Authority would, if adopted,
be a proper beginning of mass rapid transit throughout Los Angeles County.

THIRD:
Monorail as an interurban railroad, rather than an urban distribution facil-

ity, can be integrated appropriately with any future plan of rapid transit that
may be adopted for the metropolitan area of Los Angeles County.

FOURTH:
Economic and engineering features of a modern elevated rapid transit system

should be given comparative study.

FIFTH:
Action should be undertaken at this time by appropriate agencies exempting

the Los Angeles Metropolitan Transit Authority from control by the California
State Public Utilities Commission and exempting the property as well as the
bonds of the Authority from taxation to conform with the established policy of
the State in order to accomplish public acceptability of the revenue bonds pro-
posed to be issued for the financing of the transit system under study.

SIXTH:
Appropriations should be made by the appropriate agencies of State or

County for the further steps in engineering, financing and administration which
necessarily must supplement the accompanying Feasibility Report.

SEVENTH:
Provided appropriate legislative action is taken and further reports are

completed as required, the development of a mass rapid transit system by mono-
rail for Los Angeles as herein described appears to be feasible.



QUALIFICATIONS OF ENGINEERING FIRMS EMPLOYED BY
LOS ANGELES METROPOLITAN TRANSIT AUTHORITY IN
PREPARATION OF ECONOMIC ENGINEERING STUDY OF
MASS RAPID TRANSIT

Coverdale & Colpitts: A partnership, of 120 Wall Street, New York, is a
company now celebrating its Fiftieth Anniversary with extensive engineer-
ing experience in the field of transportation, railroads, air lines, toll
roads, bridges and tunnels. It has been consultant for bankers and indus-
try in connection with the sale of securities, appraisals and management
of corporations in the field of economic engineering.

Coverdale & Colpitts was one of the firms recommended to the Board of
Supervisors by the University Presidents Report of 1950. This firm has
been the Consulting Engineers of the Department of Public Works of the
State of California for 17 years. They are at present Consulting Engineers
for fifteen States on highway, bridge or transit problems and are also
retained by many private and public agencies throughout the nation.

Gibbs & Hill: A firm founded in 1911 as a partnership and incorporated
in 1923. Since its foundation, this firm has rendered service to more
than 30 railroads and to more than 20 authorities and commissions dealing
with transit and transportation matters. The firm has designed power
plants throughout the world of a total cost of more than one billion dol-
lars. It has electrified railroads, designed airports, factories and
industrial plants. The organization has been actively making engineering
analyses of monorail and other modern transportation systems for the past
15 years, including studies of car and motor power in the adaptation of
this modern form of transportation to large metropolitan areas. Gibbs &
Hill has maintained a fully staffed office in Los Angeles for the past
five years.

Ruscardon Engineers is a co-partnership consisting of Rush T. Sill and
Donald M. Baker of Los Angeles, represented in this contract by Donald M.
Baker, specialist in the field of hydrology, traffic engineering and
engineering economics. Mr. Baker is a past president of the Los Angeles
Gity Planning Co~ssion, the Los Angeles Engineering Council and the
California State Board of Registration for Civil Engineers. Mr. Baker’s
first study on transit in Los Angeles was made 20 years ago and still
stands as the most thorough analysis of transit problems yet made. Since
that time, Mr. Baker has been closely associated with all transit studies
made in this area.

Authority: The contract with Engineers provides that the Administrative
Staff of the Authority shall upon request of Engineers advise upon matters
of public policy, legality of proposed plans and shall make contacts with
State, County and City Officers and with industry, for making available
to the Engineers information pertinent to the Survey. The Authority has
continuously participated in the coordinating activities of all partici-
pants in this contract. In the Report the Engineers acknowledge the value
of the services rendered by the General Manager and Secretary of the
Authority.
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The Los Angeles Metropolitan Transit Authorit.y
2233 Beverly Boulevard
Los Angeles, California

D~r Sirs~

Complying ~ith your request as e~pressed in our agreement of

April 15, 1953, we have made a study of the economic feasibility of the con-

st~ction, maintenance and operation of a monorail rapid transit line between

the San Fernando Valley and Long Beach and herewith transmit our report~

For the purpose of this study we have associated with ourselves,

~th your approval, Ruscardon Engineers of’ Los K~gele~ and Gibbs & Hill, Inco,

Engineers and Constractors, of New York~ the former to study origins and

destinations of persons within the study area~ other traffic matters, popu=

lation and economic statistics~ the latter to estimate the cost of construc-

tion and of operation of the proposed monorail system°

The repo~c, therefore, is presented in three parts as follows~

Part I = Economic Feasibility of the Monorail
Sysbem - Coverdale & Colpitts

Part II = Traffic, Populabion and Economic
Data - Ruscardon ~gineers

Part III - Monorail System Design, Estimates of
Construction Costs and of Operating
Expenses - Gibbs & Hill, Inco

A mass of information has been accumulated and, although a small

part only is reproduced in this report, it is all available for the use of

the Authority.
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I - INTRODUCTION

The Los Angeles Metropolitan Transit Authority was created by an Act

of the California Legislature of 1951 as an instrumentality to carry out the

State policy of developing interurban rapid-transit systems in the various

metropolitan areas for the benefit of the people.

Under the Act the Authority has engaged engineers and instructed

them to make an economic study of the feasibility of the construction, main-

tenance and operation of a mass rapid-transit system by means of monorail

located within the limits prescribed by Section 2.7 of said Act, viz.: " ....

the entire San Fernando Valley west of the west boundary of the City of

Glendale, and within four (A) miles on each side of the main channel of the

Los Angeles River from San Fernando Valley to the mouth of the river at Long

Beach ....,’.

The Authority, supported by funds appropriated by the Los A~geles

County Board of Supervisors, on April 15, 1953 engaged Coverdale & Colpitts

to act as the Consulting Engineers to the Authority and to make a study as

described below.

SCOPE OF THE ENGAGEMENT

Under the agreement of April 15, 1953 with the Authority, the scope

of the work to be performed by the Engineers is to determine:

"A.

"B.

Whether the monorail rapid transit route within the operat-
ing area described in the Act creating the Authority, would,
if adopted, be a proper beginning for the development of
rapid transit throughout Los Angeles County, and whether
or not such a monorail line will integrate appropriately
with any other future plan of rapid transit for the metro-
politan area of Los Angeles County.

What the traffic potential is for the monorail route, to be
selected by Engineers within the area generally described
in the recitals hereof~ in terms of payload and revenue,
and a determination of the needed stations, speeds of
operation and otheroperating factors.
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The development of engineering design and costs for
monorail installation on the route; this, however,
to be limited to the designs and estimates essential
for an economic study, and not to be carried up to
the point of design for construction~

"D~ Engineers are to~

(a) Select route within the l~ts specified which
seems most appropriate for purposes of this
study;

(b) Est~nate the probable number of passengers to 

carried on each section of the line;

(c) Estimate the reasonable fares to be charged section
to section;

(d) Determine optimum location of stations;

(e) Estimate the extent and cost of providing auxiliary
or feeder bus service directly supplementary to
the route;

(f) Evaluate the proposed line relative to competitive
facilities; trolley cars, trolley buses, motor
buses and automobiles on streets and on the
highway system (including freeways);

(g) Estimate probable annual revenue, operating expenses
and amount available for debt service;

(h) Estimate probable amount of revenue bonds that could 
supported from this operation at the present and in
the future;

(i) Prepare a complete report on the project combining the
report of Ruscardon Engineers and Gibbs & Hill and
their own studies in one volume and furnish lO0 copies
thereof to the Authority~

"If in the course of the study by Engineers it becomes obvious that
there is some other means of transportation likely to be more
economical than the monorail system, said Engineers agree to so
advise Authority.

"In the survey and report, due consideration is to be given by
Engineers to the relationship of this specific project to
the present and prospective development of mass transportation
facilities in the County and in the City of Los Angeles."
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The Consulting Engineers, with the approval of the Authority, engaged

the services of Gibbs & Hill, Inco, Engineers, of New York, experts in the field

of monorail systems and electric traction generally, to make preliminary designs

and estimates of construction cost and maintenance and operating expenses of a

monorail rapid-transit system for Los Angeles~ and the services of Ruscardon

Engineers of Los Angeles to collect the data necessary for a determination of

the potential number of prospective passengers for such a rapid-transit system,

including origin and destination information~ travel patterns by bus, street

car and private automobiles; population trends~ parking locations and cost; use

of freeways, land use, and other pertinent economic factors.

The work by these associated engineering firms has all been carried

out under the supervision of and in collaboration with the Consulting Engineers~

The report which follows is divided into three parts, each one

presenting the f~ndings and opinions of the respective associated engineering

firms~

Part

Part

Part

I - "Economic Feasibility of the Monorail System"
was prepared by Coverdale & Colpitts.

II - ’~raffic~ Population and Economic Data"
was prepared by Ruscardon Engineers.

III- "Monorail System Design~ Estimates of Cost
and of Operating Expenses" was prepared
by Gibbs & Hill, Inc.

GENERAL CONSIDERATIONS

In studying the problem of rapid mass transportation in the Los

Angeles metropolitan area it is~essential to take into consideration the fact

that transportationwise and in relation of city layout to transportation

facilities, Los ~ugeles of the great cities of the United States is in a class

by itself° At the present time, Los Angeles and Philadelphia metropolitan

districts may be said to be in a tie for third and fourth places,
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being exceeded in size only by New York and oh~agoo New York, Chicago and

Philadelphia have mass rapid transit consisting of systems of s~bways and

elevated railways. The City of Boston, which has a population in its metro-

politan district of 2,233,&&8, also has a subway and elevated system. The rapid-

transit development in these four cities commenced in the last quarter of the

last century and culminated, except as to the Chicago sub~y, in the first

quarter of the present century. Of all these large cities, Los Angeles is the

o~Ay one in which the m~jor part of its population development has occurred

since the advent of the aut~nobile as the primary means of transportation in

..~nerica~ Possibly, as a result of the availability of the automobile and the

re~uitlng convenience of individual transportation, Los Angeles has been

developed as a city of individual homes, rather than one of great areas of

apartment houses.

As indicated in Part II~ page A, of this report the inhabitable part

of metropolitan Los ~mgeles as of 1953 had a population density of A,650 per-

sons per square mile. Population, area and density of the whole County and of

other urban counties in the United States are shown below:

1950 Census

Co~nty

Loe ~geles~ Calif.
Bronx~ Kings, New York

and Queens counties
combined

Ccok, Illo
Philadelphia, Pa.
Wayne, Mich.

l..Suffolk, Mass°

Popu!a~ion
(000)

~152

7,700
A,509
2,072

896

Area
(Square
Miles)

A,071

127
6O7

Density
(Persons per
Square Mile)

I~020

30,591(Avg.)
&,726

16,312
4,012

16,302

Related City

Los Angeles

-N~w-¥ork .
Chicago
Philadelphia
Detroit
Boston
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The population of Los Angeles County has grown over the past four

decades as shown in Table 2, Part II, and abstracted below:

Year Population

1910 504,000
1920 936,000
1930 2,208,000
1940 2,786,000
1950 4,152,000

If we take 1920 as the beginning of the common use of automobiles,

the increase in population of Los Angeles County from 1920 to 1950 is 3A3 per

cent.

The use of individual automobiles for transportation was encouraged

by the construction of an extensive boulevard system throughout the County.

These boulevards were the predecessors of the freeways. Their existence

enabled a wide dispersion of residences and hence led to the low density to

which reference has just been made.

Los Angeles, however, was not without a suburban transit system

which was provided by the construction in the first decade of this century

of Pacific Electric Railway. Operation into the station at Main and Sixth

streets commenced with rail lines and is still carried on by some lines up

until the present, while certain bus lines also terminate there. Most of the

railway lines which reach Los Angeles at this station, such as the line to

Pasadena and that to San Bernardino and Riverside, have been discontinued and

an application is now before the Public Utilities Commission of the State of

California to permit discontinuance of the lines between Long Beach and San

Pedro and Los Angeles.

The Pacific Electric Railway Lines west and north of Los Angeles

to Santa Monica, Van Nuys, Glendale and Burbank reached the city at the subway
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terminal at Hill Street between Fourth and Fifth streets. These lines were in

operation by 1912 and have been gradually discontinued by the authority of the

Department of Public Utilities so that at the present time the only operating

lines are those to Glendale and Burbank and one on Santa Monica Avenue to

Beverly Hills°

A tabulation of the total number of passengers carried by the Pacific

Electric Railway is shown on page 9o It will be observed that the most recent

peak movement was 177~823,000 bus and rail passengers in 19A5, during a period

of great war activity in Los Angeles and while the use of motor fuel was re-

stricted for the greater part of the year. Since 19A5, the passengers carried

by these lines have been greatly reduced. Buses were substituted for most of

the rail lines as rail service was discontinued, but the passengers carried by

the buses do not approach in number those that were carried by the railway lines

in earlier years. The loss of passengers by this suburban transit facility is

not an unusual phenomenon. It has been a common experience in most cities in

the United States both east and west.

Urban transportation has been furnished by Los Angeles Transit Lines

operating both rail facilities and bus lines widely distributed throughout the

City° Los Angeles Transit Lines reached its peak of passenger traffic in 19&7o

The decline in riding on both the Pacific Electric Railway Lines and the Los

Angeles Transit Lines seems to have been caused by the increasing use of

passenger automobiles, stimulated by the provision of an extensive system of

boulevards and freeways. Other bus companies are operating in other parts of

the district carrying smaller numbers of passengers. In 1921 there was one

automobile in Los Angeles County to each 6o& persons; in 1953, one to every

2o~ persons. In automobile ownership in proportion to population, no city

in the world compares with Los Angeles (Part II, page
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The Pacific Electric ~ilway at the peak of its activities was

operating 1,105 m~les of passenger railway trackage. As of 1952 it was operat®

ing 366 miles of railway lines.

To~i Revenue Passengers
(~are and Transfer) Rail and Bus

Year

1936
1937
1938
1939
1940
194i
1942
1943
1944
1945
1946
1947
1948
1949
1950
1951
1952

°a.cific
~~ectric
Railway

80,573
84,890
78,265
75,465
79~840
77,766
99~166

i~7~D5

1.77~823
17~083
163~408

. 2~

125,698
i09,321
I00,517

92~A75

Los Angeles
Transit
Lines

<ooo)

27;1,0#0
29!.~844
292~4.].2
259~713
2~i,767
5i~045

282~368
310~976
32!~193
325~661
359~128
439~812
39?,8?9
368~004
3!?~749
283~005
256~947

In 1952 vehicle mileage for various types of e~rvice was as fol!ows~

Pacific Electric Railway Company

Vehicle
Type of Service MA.leage

Interurban rail lines
Local rail lines

Total rail lines

Interurban coach lines
Local motor coach lines

Total motor coach lines

Total all lines

2,O66,169
3~524~iO5
5~590,274

12,466,010
9,864,146

22~330,156

27,920,430
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In March 1953 the sale of the passenger service of the Pacific Electric

Railway Company to Metropolitan Coach Lines was announced.

The Los Angeles Transit Lines at the height of its activity was operat-

ing a total of about 650 miles of single track and bus lines. As of the end of

1952, it had 238 total miles of single track, 2~6 miles of bus lines and 23 miles

of coach lines.

Los Angeles has in process probably the most extensive system of free-

way construction planned by any city in the United States. The freeways in use,

under construction, planned and contemplated are shown by the map, Figure

Part II. The first freeway to be constructed was the Arroyo Seco between Los

Angeles and Pasadena, the first section of which was opened in 19~0. This was

followed by the Hollywood Freeway now in use between its connection with Santa

Ana Freeway and Hollywood Boulevard. Early in 195~ it will be completed through

Cahuenga Pass to Ventura Boulevard. The Harbor Freeway which eventually will

extend to San Pedro is under construction and has been completed between a

junction with Arroyo Seco and Hollywood Boulevard, and Sixth Street, Los Angeles.

The Los Angeles River Freeway is under construction and has been completed a

short distance northward from the Pacific Coast Highway. The Ramona Freeway

is under construction and is now completed between the Santa Ana Freeway and

Atlantic Avenue. The Santa Ana Freeway is completed between Spring Street

(Civic Center) and Lakewood Boulevard. The freeways that have been constructed

are all in use to a high percentage of their capacity and are even now occasion-

ally subject to congestion at peak hours. When those that are now projected,

as shown on the map above referred to, are completed, they in turn will soon

attract additional traffic and it will not be many years before they also will

become congested.
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The population of Los An~,el~ Coant~f is estimated to increase from

4~6~0,000 in 1953 to 5,~ ~r~ o~O ~60~, "
~ ~ .... by an ~nc~’ease of i~ per cent. In the

foilo~ng twenty years it is est~ated to inc~.:~a~e so that by 1.980 it ~!i be

~ ~ .., ~.C)~ Moreover, the7,5~000~ or 6! per cent more than in ~-955 (Par~ I!~ cage °~

population in the mor~ thi~y s~t~3_~d~..~’~i "~<, _ .~’,~.~ ......o.f t.~ 0~u~7,7 is e~ected to

increase at an even faster rat~,~ ~~ ~ o5C ......... ~ ......~~P~ ~ ......~=~ ~-2 oer cent of the

population in a c~rcl~ of 20 u~.]..~ radius ~L~om t.h~ ~z~r ~f L~s Angeles lived

in the area between the 8~miie and th~ 2D~,r~i~ circ~[,~ ~[he pcp~Lation in this

are~ i~ e~cted by 1960 tc con~ti:b~t~ (~J per c~nt ~>f 5h~ within the 20-~e

circle. The population within th~ 20~i~.e c~rc}~ ~ough!~ cc~respcnds to that

of th~ Co~ty (Part I!~ pai~ 3,~o ~ Thus a~.~e~.~ ~ increaazng load. will be placed

on the free~ 8~+~m.~ ~ ,~ It will b~ ~nc~"~a~i~gly_~ ~ --,.~ .....~ to bu~d free~ys

within the b~t~up part~ of Le~ A~gsle~ Th-~ the u~ ,~f the automobile ~ll

beccme less convenient th~n at ...... -~ ~ ~7L15~ be e~s~ntia? for ths metropolitan

~ ~ ~ ~l[~eve thearea to have some form of raoid ~s~ ~ransoorC&tlon ~’~ c ~ ~!i ~ ’ ~

city streets and highw-ay~ of ~-,~’an.g!ing cong~t&ono The capacity of even a

6-1ane freeway is If~ite6 and o_<~, ~t ~ ~.~_+ ..... ~ ~J~ _~<~ ~ssbrLc~,ed to passenger auto-

mcb~ ~ es alone ~ ~ ~ .......... ~ ~anno~ ~a~y in individual a.~ScmobS~ w.Lthout a hi$h degree

of congestion~ mc, r,~ than t:et~,,e~ 6~0C0 and ~ ~,,,~’ ~:~,, end/: ......in the direction

of heaviest travel, in the. peak hc.ur<, Th;f~;; oa, l)r~ci~7~ can b~ So.creased materially

by the use of buses but the use ~f ;, ............. ~ even with turnouts at

stops~ w~Ll reduce the capacity for i:~d::[vidc~aZ ]:.r’_,c:,acb.U~_e~,, ~

In view o2 this backgro,~nd it is obvious sl.~ ~ ~ss rapid-transit

system that wo~d be successful, must han~e ~&ssez~g,e2s :[z confront at a high

rate of speed and not a.t 2. to 2& ~t~es a::~ nou~ &rid with lO0 ~r cent o~

greater overl~d, as is co.,on in certain --~+~P~ in the ~: ...... ~c ........... ..~ ~ ~ Hence the

monorail operation discussed herein is designed to have &n o,~e~-all speed of
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upwards of ~O miles per hour including the stops and a sufficient number of

cars to keep the percentage of standees, even at the most crowded hours, at

not over 50 per cent of the seating capacity. Further, the fares must be not

greater than the presently prevailing rates ......

The requirements of comfortable and speedy travel apply to any system

of mass rapid transit that may eventually be developed in Los Angeles.



Ii - BRIEF DESCRIPTION OF THE PROJECT

LOCATION

The projected monorail rapid-transit line is located between the San

Fernando Valley and Long Beach through Los Angeles~ within the area previously

defined (hereinafter referred to as the Study Area)o A namber of different

routes within this area were studied. A route along the Los Angeles RS~ver

appeared to have the advantage as to capital cost, but was inferior as to access

to traffic centers° A mass rapid-transit line~ to be most useful~ must serve

the maximum number of potential riders and carry them along the routes they

desire to travel°

The route selected is shown on the map, Plate I o The northern terminus

of the line is at or near Pancrama in the San Fernando Valley. It extends along

Van Nuys Boulevard to Chandler Boulevard, along Chandler to Vineland Avenue,

south on Vineland, Cahuenga Pass Freeway to ~~ghland ~ovenue~ using for the most

part up to this point the right-of~ay formerly used by the Pacific Electric Line°

It then extends southerly on Highland Avenue to Sunset Boulevard, east on Sunset

to Hill Street, reaching Hill Street by crossing above Hollywocd Freeway and

using some private right-of-way along Hill (in subway) to Washington Boulevard,

thence on private right-of-way~ on elevated structure to Broadway near 22nd Street

and along Broadway to Main Street at 35th Street~ along Main to Florence Avenue,

east on Florence to Pacific Botulevard~ south on Pacific Boulevard and Long Beach

Boulevard (American Avenue) to Long Beach, the southern terminus°

The study contemplates an elevated monorail line along the whole route,

except on Hill Street between Temple Street and Washington Boulevard where it

would be underground in subway°

The study area traversed by this location as pointed out in Part II

of this report presently contains more than half of the population of the County
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with an average density of 7~500 per square mile~ which is 60.0 per cent greater

than in the metropolitan area as a whole~ The population of the study area is

expected to increase ratably with the balance of the Co~uty with a slightly

greater proportion of the County’s population in 1980 than at present. (See

Part II, pages 28-31)~

Because of these factors, it is evident that an interurban rapid-transit

line connecting San Fernando Valley~ North Hollywood, Holly~ood, downtown Los

Angeles, the industrial area southeast of the Central Business District, Compton

and Long Beach is in a position to serve the area well and, particularly in com-

bination with existing surface transportation systems~ can perform a most useful

transportation service° The projected monorail is definitely an interurban or

suburban rather than an urban .mass transit facility and as a transportation

facility is to be compared with Pacific Electric Lines and automobile transpor-

tation on the freeways and highways as a means of access to the business and

manufacturing districts of Los Augeles from the residential areas rather than

with an urban mass distributionsystem such as we find in the rapid-transit sys-

tems of the larger cities of the East° It is essential that any interurban or

suburban railway system be so designed as to integrate fully with distribution

facilities within the cities which it serves° The projected monorail system~ as

will be shown later~ is able, through the use of the existing bus and rail lines,

to distribute to their ultimate destinations passengers reaching the central

areas of Los Angeles by monorail from the north and the south. This is particu-

larly true in the industrial centers of Vernon, Southgate, Maywood and Bell~

where Los Angeles Transit Lines facilities are available to permit the transfer

of passengers between monorail and surface lines ser~dng the manufacturing plants.

On the north the communities of Glendale and Burbank may be reached from Glendale

Boulevard Station either by existing motor-bus lines or by private automobile°

As other rapid-transit lines may be developed in Los Angeles either to carry
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suburban or urban traffic, such facilities could be integrated with the projected

monorail system. The method of transfer, if the trip were not continuous, would

depend on the type of system eventually developed.

There is not now in any city in the world any suburban or interurban

service operating at the over-all speed contemplated for this line. All of the

various elements entering into the design have been tried and tested. The only

thing that could be considered an innovation is the assembly of all of these

particular features in this type of operation. The monorail system contemplated

herein is not at all comparable with the one that has been operating in Germany

form any years.

THE MONORAIL STRUCTURE

In the monorail system that has been studied, the cars are suspended

from a single rail which is carried on a girder supported at intervals by

transverse bents, generally in the form of a T with the columns centrally

located in the streets, so as to interfere as little as possible with street

traffic. A more detailed description of the monorail line is to be found in

the accompanying report of Gibbs & Hill, Inc~, Part III of this report. A

perspective of the system as it would appear from near Glendale Boulevard is

sho~n in the frontispiece.

STATIONS

The stations on the overhead portion of the line are generally over

the streets, with mezzanines below the train platforms, and stairways or esca-

lators for access either on sidewalks or on private property. Several stations,

where the tracks curve from one street to another at right angles, are on the

private property over which the structure is to be built.
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Seventeen stations are proposed, including the two termini, as follows~

PANORAMA, at Roscoe Boulevard

VAN NUYS, at Van Owen Street

CHANDLER BOULEVARD, at Woodman Avenue

NORTH HOLLYWOOD, Chandler at Tujunga Avenue

VINELAND AVENUE, at Ventura Boulevard

HOLLYWOOD, Highland Avenue at Sunset Blvd.

GLENDALE BOULEVARD and Sunset Boulevard

CIVIC CENTER (Subway) Hill Street at Temple

SEVENTH STREET (Subway) at Hill Street

BROADWAY PLACE and 35th Street

MAIN STREET, at Florence Avenue

PACIFIC BOULEVARD and Florence Avenue

IMPERIAL HIGHWAY

COMPTON

SAN ANTONIO DRIVE

PACIFIC COAST HIGHWAY

LONG BEACH, American Avenue at Broadway

Distance
from

Panorama
(miles)

0

1.9

7.9

lO.l

1%.2

19.5

21.7

22.6

25 .o

28.0

30.9

3~.i

36.5

~l.O

~+5.7

Distance
from Each
Station to
the Next
(miles)

1.9

208

3°2

2.2

A.l

5.3

2.2

0.9

3.0

2.9

3.2

2.A

3.1

1.6

These stations are tentative and subject to change if final study

indicates the desirability thereof. For a typical layout see Part III.

The total length of the line from Panorama to Long Beach is ~5.7

miles; the seventeen stations average 2.8miles apart.
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CARS

The cars proposed are of modern design, all-metal construction, and

seat 67 passengers each. The station platforms are to accommodate trains of

six cars, with the structure so designed as to permit readily lengthening to

accommodate eight-car trains. A diagram of the car is shown in Part III.

SPEED

With high rates of acceleration and deceleration, and with the sta-

tions averaging 2.Smiles apart, a maximum speed between stations of 60 miles

per hour can be reached, and an average over-all speed, including an allowance

of 20 seconds for each station stop, of approx_tmately Z~Imiles per hour, main-

tained.

MILEAGES AND TIME BETWEEN STATIONS

The following tables show~ first, the distance in miles between

stations, and, second, the running times between stations, including a 20-

second stop at each station.



MILES BETWEE~STATIONS

Van Nuys
Chandler at Woodman
North Hollywood
Ventura
Hollywood
Glendale Bouievard
Civic Center
Hill and 7th
Broadway Place
Main and Florence
Florence and Pacific
Imperial Highway
Compton
San Antonio Drive
Pacific Coast
Long Beach

1.9
4.7 2.8
7.9 6°0 3.2

i0.i 8.2 5.4 2.2
14.2 12.3 9-~ 6.3 4.1
19.5 17.6 14o8 11.6 9.4 5.3
21.7 19o8 17.0 13.8 Ii.6 7.5 2.2
22.6 20.7 17.9 14o7 12o5 8.4 3.1 0.9
25.0 23.1 20.3 17ol 14.9 1.0.8 5-5 3.3 2.4
28.0 26.1 23°3 20.1 17o9 13.8 8°5 6.3 9.4 3.0
30-9 29.0 26.2 23°0 20.8 16.7 11.4 9.2 8°3 5°9 2.9
34.1 32.2 29.4 26.2 24°0 19.9 14o6 12.4 11.5 9.1 6.1 3.2

36.5 34.6 31.8 28.6 26.4 22°3 17o0 14.8 13.9 11.5 8.5 5.6 2.4
41o0 39.1 36.3 33ol 30.9 26°8 21.5 19.3 18o4 16.0 13o0 i0oi 6.9 4.5
44ol 42.2 39.4 36.2 34°0 29°9 24.6 22.4 21.5 19.1 16.1 13.2 i0.0 7.6 3.1
45.7 43°8 41.0 37.8 35°6 31o5 26.2 24.0 23.1 20.7 17o7 14.8 11o6 9.2 4.7 1.6



RUNNING TIME BETWEEN STATIONS - MINUTES

Van Nuys 3
Chandler at Woodman 7 4
North Hollywood 12 9 5
Ventura 15 12 8 3
Hollywood 21 18 14 9
Glendale Boulevard 29 26 22 17
Civic Center 32 29 25 20
Hill and 7th 34 31 27 22
Broadway Place

6
14 8
17 ii 3
19 13 5 2

37.5 34.5 30.5 25.,5 22.5 16.5 8.5 5°5 3.5
Main and Florence 41.5 38.5 34.5 29.5 26. 5 20.5 12.5 9.5 7.5 4
Florence and Pacific 45.5 42.5 38.5 33°5 30.5 24.5 16.5 13.5 11.5 8
Imperial Highway 50.5 47.5 43°5 38.5 35.5 29.5 21.5 18.5 16.5 13
Compton
San Antonio Drive
Pacific Coast 65 62 58 53 50 44 36 33 31
Long Beach 67 64 60 55 52 46 38 35 33

4
9 5

54 51 47 42 39 33 25 22 20 16.5 12o5 8.5 3.5
60.5 57.5 53.5 48.5 45.5 39.5 31.5 28~5 26.5 23 19 15 i0 6°5

27.5 23.5 19.5 14.5 ii 4.5
29°5 25.5 21.5 16.5 13 6.5 2
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The running time in minutes from the center of Los Angeles to various

points by Monorail as compared with Pacific Electric Rail and Bus Lines is shown

below ~

Stations

South

Broadway Place
Main Street
Pacific Boulevard
Imperial Highway
Compton
Pacific Coast Highway
Long Beach

North

Glendale Boulevard
Hollywood
North Hollywood
Van Nuys
Panorama

Monorail
(From 7th and
Hill streets)*

8

31
33

13
22
31
34

Pacific Electric
(From 6th and Main
Street Terminal)

12

30
30
52
60

(From Ath and
Hill Street

Subway Terminal)

6

65
7~

* Two minutes longer from Civic Center to stations on the South
and two minutes less to stations on the North°

Thus it appears that to those located near the stations Long Beach is brought al-

most as close to the business center of Los Angeles in respect of time as Compton

is at present; and, on the north~ North Hollywood is brought closer than Hollywood°

PARKING LOTS

At all the stations, except the two in the central business district

and the one at the southern terminus, large parking lots will be maintained, as

shown on the following page, where prospective passengers may park their cars

at a nominal fee for the day and take the rapid transit to their destination,

thus avoiding the necessity to drive through traffic congestion; and saving time,



cost, parking difficulties, and wear and tear on the nerves. The availability

of such parking space in connection with rapid transit has proven useful in

other localities as a means of widening the area served by interurban rapid

transit.

Stations

PANORAMA, at Roscoe Boulevard

VAN NUYS BOULEVARD, at Van Owen Street

CHANDLER BOULEVARD, at Woodman Avenue

NORTH HOLLYWOOD, - Chandler at Tujunga Avenue

VINELAND AVENUE, at Ventura Boulevard

HOLLYWOOD, Highland Avenue at Sunset Boulevard

GLENDALE BOULEVARD and Sunset Boulevard

CIVIC CENTER- Hill Street at Temple (subway)

SEVENTH STREET (subway) at Hill Street

BROADWAY PLACE and Thirty-fifth Street

MAIN STREET at Florence Avenue

PACIFIC BOULEVARD and Florence Avenue

IMPERIAL HIGHWAY

COMPTON

SAN ANTONIO DRIVE

PACIFIC COAST HIGHWAY

LONG BEACH - American Avenue at Broadway

Parking Lot Capacity -
Number of Cars that

Can Be Parked

~00

3OO

369

297

311

311

TRAIN OPERATION

From the riding habits of potential riders that have been studied, it

is believed that most of the traffic will be from the northern and southern

portions of the line to and from the business and civic centers, with access to



the industrial areas obtained in part by transfer to existing surface lines.

There is also a substantial movement between North Hollywood and Hollywood, and

between Hollywood and downtown Los Angeles°

The line has been divided for operation into the Northern and Southern

Divisions.

The Northern Division would be between Panorsxm and Washington

Boulevard, where the trains operating on this Division would turn back. The

Southern Division would be be.tween Long Beach and Civic Center or possibly

Glendale Boulevard, where these trains would turn back~ It is contemplated

that trains on both divisions would operate during peak periods on a three-

minute headway.

The portion of the line between Civic Center and Washington Boulevard

would be common to the two di~isions. On this common portion, in the peak

periods, unless the volume of traffic on the two divisions is in balance, there

might be a train every one and one-half minutes to provide a three-minute

headway for trains on each division beyond the common portion of the lineo

Turning the trains that are limited to operation on one division

only will require turn-back loops, one north of Civic Center (or Glendale) and

one at Washington Boulevard°

As the densest traffic appears to be potential to the part of the line

between North Hollywood and Compton, turn-back loops are provided , one west of

North Hollywood and one south of Comptono These loops permit of adjusting train

operation to passenger load by providing more frequent service on the most

heavily traveled part of the line without requiring excessive train mileage

over those parts where the demand is less.



The signal system is designed for a maximum of 40 trains per hour in

one direction on a single track, or a train interval of one and one-half minutes.

The signal system is the most modern yet designed and the most nearly

"foolproof". It includes cab signal indication so that the motorman is given

notice of signal aspects ahead~ thus avoiding any possible confusion with back-

ground colored light$o It is equipped to stop trains automatically should a

motorman inadvertently fail to obey a stop signal.

INSPECTION FACILITIES~ SHOPS AND STORAGE YARDS

The principal shops for heavy repairs are planned at a point about 2.5

miles west of the North Hollywood Station. At this location there will also be

a storage yard and inspection facilities, as well as a turnaround loop, these

chiefly for the Northern Division°

For the Southern Division a storage yard, inspection facilities, and

a turnaround loop are to be at a location about two miles south of the station

at Cemptono For heavy repairs the cars of this Division will be taken to the

shops west of North Hollywood°

A more complete description of these facilities with drawings appears

in Part III in the report of Gibbs & Hill, Inc~

ALTERNATE FORM OF RAPID TRANSIT

The type of transportation service described above could be carried

out equally well by another form of surface-free transportation; substituting

for the monorail a modern elevated railroad. The location of the line and of

the stations would be identical with the monorail° Such a railroad would be

elevated in the same location in which the monorail is elevated; would be in

subway along Hill Street, and, at the northerly end, on the part of the route
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formerly private right-of-way of Pacific Electric~ this line might be at grade,

on embankment, or depressed with grade crossings eliminated. It would be pos-

sible to build an elevated railroad with solid ballasted floors reducing the

noise ordinarily caused by the passage of trains along such a railroads The

cars would be modern~ light-weight, comfortable cars so designed as to eliminate

all possible noise. Such an elevated railroad is far different from those now

operating in New York, Boston, Philadelphia and Chicago~ and would be far less

objectionable to abutting property owners than the elevated railroads in the

cities mentioned, but in that respect would be substantially more objectionable

than the proposed monorail. This form of rapid transit has the advantage of

having been thoroughly tested in practice~ and is probably more flexible than

monorail as to the provision of branch lines and interconnections with rail

lines in subways if such form of urban mass transit should eventually be adopted

in Los Angeles. The cost of construction of such a system would be greater

where built as elevated railroad on the streets but less as to the portion on

private right-of-way north of Cahuenga Pass and less in the subway section.

The cost of operation would differ only as to track maintenance which would

probably be greater than the mainteo~nce of the monorail structure.



III - SOURCES OF TRAFFIC FOR THE PROJECT

Sources of traffic for the project are basically the long-haul

passengers of the present transit systems, rail~ bus and trolley coach, and

persons now moving by private automobile on the street~ and freeways.

In 1952 the Pacific Electric Railway Company carried a total of

92,~75~000 revenue, including transfer, pas~eogers~ On the basis of the first

nine months we estimate that 88~~83,000 were carried in 1953 or a decline of

about four per cent~ Assuming 251 weskdays per year and 35 per cent additional

for Saturdays, Sundays and holiday~, it appears that the 1953 a~erage weekday

total for Pacific Electric was about 261,000 pas~engers~

On Wednesday, April 15, 1953~ Pacific Electric made a 2&~hour check

on passengers enterin.g and leaving downtown Los ~ngeles and found a total of

160,185. Assuming Wednesday, April 15~ 1953, to be an average weekday, this

indicated that about 60 per cent of total riders entered or left downtown

Los Angeles.

The above figures represent the total passenger~ carried by the

Pacific Electric Railway Company~ only part of which, however, came from sections

within the Monorail study area, and, ther~fore~ represent the number which can

be considered potential to Monorail° Listed on the follo-~ing page are the Pacific

Electric lines which now operate in the Monorail study area° The northern and

southern divisions conform with the method of study of the potential Monorail

traffic, described hereinafter. These are separated into the lines operating

between the Subway Terminal Building and points to the north and west, referred

to herein as the Northern Division, and those operating between the station at

Main and Sixth streets and points to the south and southeast, referred to herein

as the Southern Division.



Line

Northern Division
Noo 28- West Hollywood
Noo 32 - Hollywood Blvdo-

Beverly Hills
Noo 83 - Sunset Bl~do
Noo 86 = Van Nuys via

Riverside Drive
Noo 91 = Echo Park Ave°-

Vermont Aveo
No° 93 - San Fernando

Valley

Total Northern Division

Southern Division
Noo 6 - Long Beach
Noo 7 - San Pedro
Noo ll - Bellflower
Noo 25 - Watts

Passengers Entering
Downtown Los Angeles
Wedo9 April 159 1953

2~790

8~368
i~O77

3,79~

ii~144

5~2£3 (!)

45,~6

6~948
49639
2~486
6~435

Total Traffic
for Lines -

Estimated Average
Weekday 1952

5~540

22~300
20~200

4~600

16~?00

I0~300 (2)

79~640

8~850
7,350
2~610

!0~000

Total So~thern Division 20~508 28,810

Grand Total. 65,924 108,450

(i) Line 93 ~ Bus Line = reolaced Line 33°
(2) Line 33 = Rail Line ~ discontinued

December 27~ 1.952~ replaced by Line 93°

As indicated abov% about 60 per cent of the above passengers enter the down-

town business district°

in the past~ the Pacific Electric Railway Company from time to time

made origin and destination studies on its various l~nes and this information

was made available to us through the courtesy of the Company° These origin and

destination studies of passengers were made for the purpose of studying the

traffic flow characteristics of each particular line~ and zones were used which

would provide the type of information desired; for instance~ on November 8, 1951

the Pacific Electric Railway Company made an origin and destination study on the

San Fernando line~ route Noo 33~ the results of which study were summarized on
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the basis of 28 zones, beginning with a zone for the subway ter’~,~a! on Hill

Street near Fourth Street and ex%ending to a zone for the section of the line

from Victory Boulevard to Sherman Ws, yo These 28 zones divided the route into

a large number of small sections which provided much detailed information as

to passenger riding. We did nc~ require informatiz~n in such detail end

therefore~ consolidated these 28 zones into 8 larger zones su_~.table for study

relative to the propcsed location of Monorail stations. The Pacific Electric

Railway origin and desti~m, tion count was consolidated into these !arge~’ zones

and therefore, provided us with inform~.ticn which was indicative of the n~nner

in which traffic could be expected to move on the I~onora~i system.

In our analysis, a number of such cr.dgin and destination counts were

used bc~th for the n~rthern division and the s)uthern division; the ~ "~~].~es in the

northern division being the ~o!!ywood Bouleva~d line, the San Fernando Vai~].ey

line, Riverside Drive line and the Sunset BoUlevard line. These figures indi-

cated that about 70 per cent of all traffic in ~he Monorail area entered the

downto’~n business section including the Ciw[c Center an~’l ths.t ol ~ the tota]_

¯ traffic moving in the area, about 43 per cent came from the ~ibl.l~ood sectio[~.

and about 22 per cent from tae vicinity of the Glendale Bouleva.~rd station°

I~ the southern div.[sicn origin and destination counts were avai!ab).e

for the Long Beach line~ the San Pedro line, the Watts line~ and the Bellflower

l~.ne® These origi~ and destinat~on coants by Pac~fic FiLectric had been analyzed

in detail similar to the northe~.~n iio~es and we~ therefore, in turn consolidated

these small zones into a lesser number of large zones related to our proposed

Monorail location stations. In ~,he case of the southern division it appeared

that 65 per cent of the total, passengers moving along the line had origins or

destinations in the downto~uq business section, and, ftu~thermore, that about

33 per cent of the total traffic moved from the downtown section to the Lynwood-

Compt on area.
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While the above figures are not completely reconcilable in part be-

cause the data were taken in different years, considered together they indicate

that 60-70 per cent of transit riders enter the downtown business section.

In the case of the Los Angeles transit lines there were no such origin

and destination surveys available, but we did have information of passengers

carried by each line. From a study of this information we estimated the number

of passengers potential to the Monorail as shown below:

Line

Northern Division
Melrose Ave.

W. Olympic Blvd.
W. Adams Blvd.

Temple St.
Beverly Blvd.

1952 T~al

ll, 690

12,690
6,814

Estimated
Percentage

Potential to
the Monorail

33

33
33

Estimated 1952
Pot ent ial

to the
Monorail
(ooo)

,897

,233
2,271

Estimated
Average Week-
day Potential
Traffic 1952

ll,500

12,500
6,700

Subtotal iO, AOl 30,700

Southern Division
S. Vermont and

Union Station
W. Jefferson and

Huntington Park
San Pedro and

W. Seventh St.
S. Broadway and

Civic Center
W. 54th St. and

N. Main St.
W. 48th St. and

Lincoln Park
Maple and S.

Figueroa St.

6,1~2

15,312

12,072

6,937

5,421

4,623

9,934

100

33

67

lO0

33

33

lO0

6,142

5,104

8,048

6,937

1,807

1,5~l

9,934

18,100

15,O50

23,800

20,500

5,300

4,500

29,400

49,914

Subtotal 39,513 116,650

Grand Total 147,350



In the year i~52 the Les ~ngeles Transit Lines, as a whole, carried

256~9&6,OOO revenue passengers including t~r~usfers~ The above, therefore,

indicates that approximately 20 per cent of total passengers on the Los Angeles

Transit Lines would be potential to the Monorail system°

The second basic source of traffic for the Monorail system will be

the persons now moving by private automobile on the streets and freeways° The

freeway system in Los Angeles has been under construction for a number of years~

the Arroyo Seco Freeway to Pasadena being the first, a section of which was

opened in 19~Oo See Part II, Figure 18o The first section of the Hollywood

Freeway followed shortly thereafter and construction has continued, subject to

interruption during World War iI~ to the present date° Early this year, 195&,

it is expected that the Hollywood Freeway wd,ll be open to traffic from Spring

Street in downtown Los Angeles through Cahuenga Pass and to its connection

~th Ventura Boulevard at Vineland Avenue°

At Spring Street, proceeding easteriy~ the name changes to the Santa

Ana Freeway which crosses the Los Angeles River and proceeds in an easterly and

~outheasterly direction, and is currently completed about as far as Whlttier~

The Arroyo Seco Freeway now connects with the Hollywood Freeway near the Civic

Center by means of a four=level intersection~ and the freeway system continues

8outh from this point under the name of the Harbor Freeway which is presently

open to about Wilshire Boulevard° Continuation of the Harbor Freeway farther~

south is under construction~ and will eventually extend as far as San Pedro°

The Los Angeles River Freeway which will ultimately connect the Santa

Ana Freeway, from the vicinity of Atlantic Avenue, with Long Beach is also under

construction and is opened for a short distance near its southern end° Other

elements of the proposed freeway system are either open~ under construction or
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in various phases of planning and financing, but these briefly described above

are the principal ones from which patronage for the Monorail system can be

expected to be drawn.

As indicated above, sections of the freeway system have been opened

at various times in the very recent past and it is expected that additional

lengths ~lll be completed in the near future. LFor this reason traffic counts

quickly decline in value because of the rapidly changing traffic pattern.

Furbhermore~ other traffic counts have been delayed until particular sections

of a freeway are opened so that a continuity of comparable traffic data within

the city has been lacking.

Among the principal sources of information for traffic which we

consider potential to the Monorail system were the cordon counts made by the

City of Los Angeles, Department of Traffic Engineering, over a series of years

around the central business district° This central business district was

defined for the purpose of these counts as being the area bounded on the north-

east by Sunset Boulevard, on the northwest by Figueroa Street, on the southwest

by Pico Boulevard~ and on the southeast generally by Los Angeles Street° A

discussion of the trend shown by these cordon counts is presented in Part II

of this report~ Table 9 and Figure 13. It should be noted that these cordon

counts generally covered a 16-hour period from 6~00 AoMo to lOgO0 PoMo

Since the last of these cordon counts, important sections of the

freeway system have been completed and a readjustment of the normal traffic

pattern has taken place. In 1952 the Institute of Transportation and Traffic

Engineering of the University of California made a study of the traffic on

certain major streets parallel to the Hollywood Freeway northwest of the central

business district prior to the opening of the Freeway~ and also a study of traffic



on these same major streets and the Hollywood Freeway subsequent to its opening.

Results of this study indicated very little change in total traffic moving but

that the Freeway was carrying approximately 28 per cent of the total traffic

in the band studied° Certain previously major routes showed substantial losses

in traffic~ such as, Sunset Boulevard~ which showed a decline of ~0 per cent;

Temple Street~ which showed a decline of ~5 per cent~ and First Street which

showed a decline of 32 per cent°

Since the total traffic moving did not vary abnormally~ we used the

1950 cordon counts as a basis of estin~ting traffic potential to the Eonorail

area. We assumed that traffic entering the central business section on the

northwest from Sunset Boulevard to Third Street~ inclusive, was traffic coming

from areas directly potent±a~ to the Honorail and also that tra~fi~ entering

and leaving the central business district on the southwest from Figueroa Street

to Los Angeles Street~ inclusive~ was also directly potential to the Honorail.

Ne adjusted the 16-hour counts to an estim~te~ 2~-hour count on the basis of

Division of Highways traffic counts on the Hollywood Freeway which indicate

that about 8V per ~ent of total 2~hour traffic moves in the 16-hour period from

~00 AoEo to I0~00 P.E~ We increased this estimated 2~hour traffic by 19 per

cent on the basis of Division of Highway traffic counts in the area to arrive

at an estimate for 1953o This indicated that about 150~000 vehicles were

entering the central business district from the Honorail study area northwest

of the central business district~ a large portion of which is now using the

Hollywood Freeway° This compares ~ith total traffic on the Hollywood Freeway.

of about 120~000 vehicles per day as indicated by a traffic count made by the

Division of Highways 500 feet east of Glendale Bou!evard~ Friday~ July 2~ i~53~

when 60~25~ vehicles ~ere counted ~in the westbound dlrectio~n only. From the

Eonorail area to the south~ it appeared that about i~8~000 vehicles per day were

entering and leaving the centr~l business district°



Traffic volume counts at other locations or routes which may be con-

sidered sources of patronage for the Monrail system are as follows. All of

these counts were made by the Division of Highways and represent 16 hours of

an average weekday in July 1953. We have expanded these counts to an estimated

2~-hour period by use of the factor developed above, which indicated that the

16~hour period represented about 87 per cent of the 2~-hour period~

Street

Hollywood Freeway
Hollywood Freeway
Cahuenga Pass Freeway
Cahuenga Pass Freeway
Ventura Boulevard
Figueroa Street
Figueroa Street
Figueroa Street
Figueroa Street
Atlantic Avenue
Atlantic Avenue
Atlantic Avenue
Atlantic Avenue

Intersection

Santa Monica
Santa Monica
Highland Avenue
Highland Avenue
Lankershim Boulevard
Slauson Avenue
Slauson Avenue
Manchester Avenue
Manchester Avenue
Firestone Avenue
Firestone Avenue
Artesia Avenue
Artesia Avenue

Leg of
!ntersectlon

NW
SE
S
SE
E
N
S
N
S
N
S
N
S

Est~ mated
2~-Hour
Traffic

57,200
79,300
A&, 700
72,500
76,600
36,000
38,700
31,000
29,000
~0,500
32,500
21,600
21~ 800

To the northwest of the central business section traffic arteries other

than the Hollywood Freeway still carry substantial volumes and would be major

sources of passenger traffic for the System. These would ~nclude Glendale Boule-

vard, Beverly Boulevard, and Third Street as the most important while, undoubtedly,

some traffic from as far south as Wilshire Boulevard and possibly Olympic, and as

far north as Riverside Drive and San Fernando Road might also be attracted to the

use of the System.

In San Fernando Valley, practically all of the traffic moving between

areas near or to which Monorail stations would be accessible, and Hollywood and

the central business district, represent sources of traffic which the Monorail

system could serve beneficially° This traffic now moves into these areas via



Ventura Boulevard, Lankershim Boulevard and Vineland Avenue; another main route

is Barham Boulevard, now serving as a means of communication between the upper

San Fernando Valley and the Hollywood area. Traffic from the vicinity of San

Fernando now using San Fernando Road, if destined for the central business dis-

trict or areas south or southeast therefrom, might well find use of the Monorail

system attractive.

To the south ~f the central business~district there are many important

highway routes to the industrial sections, as well as to the Long Beach-San Pedro

areas from the center business district. These will be augmented in the near

future, undoubtedly before a Monorail system can be completed, by the opening

of the Harbor Freeway to San Pedro and the Los Angeles River Freeway to Long Beach.

These two freeways will undoubtedly draw interurban traffic from the present

arteries, such as, Figueroa Street, Broadway, Main Street, Avalon Boulevard,

and Long Beach Boulevard, all of which is a potential source of traffic for the

Monorail system but as to which the freeways, on their completion, will be very

competitivewith the Monorail system on a time basis.



IV - ESTIMATED TRAFFIC AND ~EVENUE

in developing the potential traffic for the Monorail system s two

basically different methods were used. The first method involved a study of

p.~esent-day rail and bus riding, together with a study of current automobile

traffic on the streets and free~Ta.ys. The second, method employed an origin and

destination study of industrial en~ployees in the Los Angeles area prepared by

Ruscardon Engineers.

In the first method, further use was made of the origin and destina-

tion studies of the Pacific Electric Railway Company referred to in Chapter III.

We assumed that the travel pattsrn of the estimated Los Angeles Transit Lines

passengers entering the downtown business section was the same as that of the

Pacific Electric riders as to origins and destinations outside the central busi-

ness district and as to complete trips ~hich did not enter the district, and we,

therefore, distributed the Los Angeles Transit Lines passengers accordingly.

The sum of the Pacific Electric Railway and the Los Angeles Transit Lines riders

as developed above is an indication of the present-day riding pattern on the

existing transit lines rels.t_~.ve to the Monorail system s~s currently proposed.

Likewise, the automobile traffic est~aaCed as entering the central

business district from areas potential to the Monorail system as described in

Chapter IIi was assumed to have the same origin and destination pattern as that

of the Pac~fic Electric Rail~ay, a~d it w~s distributed in the same manner.

During the course of this study, Ruscardon Engineers made vehicular

w’~lume counts and also made an analysis of the number of persons carried per

automobile during the period of such counts. Studies were made at nine different

locations in the area on various weekdays in June and July 1953, one of which is

shown on Table 12, page 66, Part II. As to the ~ehicles observed, each vehicle

on the average carried about 1.AS persons, including the driver.



The estimated n~amber of automobiles moving from each zone to every

other zone was, therefore~ multiplied by lo&5 to obtain an estimate of the

number of persons moving over the streets and freeways within the area in

accordance with this pattern° By combining the zone-to-zone flow of passengers

by rail, bus and individual automobiles, we estimated total potential riders

for the Monorail system~ distrlb’~cted by zone~ and related to the proposed

Monorail. ~tations o

Considering that. the major portion of al~~ potential traffic, both

transit and automobile~ enters the downtown busines~ section, and since such

traffic was u~ed as the base for this estimate, we believe the method of dis-

tribution to be reasonable°

The e~timate of vehicular riders used above wa~ checked at locations

out~ide the central busines~ district by comparison with available countso Two

~uch locations were Cahuenga Pass cn the north and acros~ a screen line in the

vici~ity of Imperial Highway between Figueroa Street and Atlantic Avenue on the

~outho In both case~, the vehicular traffic estimated as potential to the

Mcaorail was le~s than the actual total traffic at the particular locationo ¯

This wa~ to be expected because the Mo~oorail traffic doe~ not .include strictly

local moveme~tso While ~his process did not result in a precise check~ it was

felt that the degree of corroboration w~a~ ~ati~fa~ctory within the ~ts of the

information a~ailable o

These computation~ produ~ed an estimated total potential for the

Monorail system within the study area of 785~000 persons for an average weekday

in 1953~ of which about 15 per cent were present-day transit riders and about

85 per cent were present riders in individual automobiles on the streets and

freeways o

The second basis for estimating potential traffic was the origin and

destination survey of employed persons (comprised very largely of industrial



employees) c~npiled by Ruscardon Engineers and more fully described in Part II

of this report° The place of business and home addresses of these employed

persons were summarized by postal zones in the Monorail study area. We consol-

idated origin and destination information obtained by this study by assembling

these zones into larger groups which could be compared as to time and distance

characteristics relative to present-day transit lines~ highway routes and the

proposed Monorail route~ A s1~mmarization of the employed persons in such zones

indicated that out of a total of 391~O00 (Part II~ page 78) in the study area,

there were approximately 153,000 employees~ the location of whose homes would

make them potential users of the Monorail system~ (See pages ~7 to 50.)

The Ruscardon Engineers study was based largely on employees in

manufacturing industries® In certain sections of the area~ namely, Hollywood

and downtown Los Angeles~ that study also included employees in other categories,

all as discussed in Part II~ page 85 of this report. Ru~cardon Engineers

estimate that~ assuming employees in manufacturing industries are lO0 per cent

potential to the Monorail~ employees in other categories are potential in

various degrees a~ indicated in Part !I~ page 86 ~nd that~ on the average~ these

other employees are potential to ~he extent of approximately 50 per cent of these

engaged in manufacturing°

Thsrefore, we increased the potential riders determined from industrial

employees for each zone-to-zone movement by 50 per cent°

Since the Ruscardon Engineers origin and destination survey was based

entirely on employed persons, .it is believed that the potential so indicated

represents what would be largely peak-hour traffic, that is, riding from home

to work and vice versa~ Since a large portion of these people now move by~

private automobile, as indicated by the relationship between total riders on

present-day transit lines and the estimated automobile traffic shown above,

page 35, 15 per cent by transit and 85 per cent by automobile, it is be]_~eved



that the peak-hour traffic should be expanded to the full twenty~four hours on

the basis of daily travel p&ttern of automobiles on the highways~

Traffic counts m~de by the California DiVision of Highways on the

Hollywood Freeway~ July 2L~ 1953~ indicate that in the three busiest hours of

the morning and the three busiest hours of the afternoon~ a total of 4-1o3 per

cent of the 2~hour traffic is ~,rriedo We have~ therefore~ assumed that as

far ~s potential traffic is concerned2 total employed persons represent AO per

cent of all traffic available° Expansion of these figures indicates~ therefore~

that there is an average weekday potential to the Monorail of about l~llS~O00

passengers developed as shown below~

Total potential workers from
~scardon Engineers origin
and destination study 153~000

Two trips per d~y per worker~
that is~ to and from work 306~000

Increase by 50 per cent for
estimated potential workers
~u other cat~gorie~ .............. 460~000

Expand to 24~hour traffic a~suming
workers represe~% 40 per ce~t of
total potential rides ............ l~llS~O00

Thi~ figure of i,~1152000 compares with the estimated 785,000 potential

daily rides produced from the ~tudy of transit and automobile riding, It is

believed that the larger figure is probably mor~ nearly correct because of the

general coverage of the survey2 and also because the smaller figure represents

only an expansion of Pacific Electric origin and destination studies which were

made on different dates and for a different purpose~ and exclude any allowance

for through riderso In any event~ both figures are of the same order of magni-

tude and it appears probable that for the particular location of the Monorail

and the proposed station site~ limits of the total potential traffic are estab-

lished by these totaiso
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In estimating that portion of the potential Monorail traffic which

could be expected to use the proposed facility~ consideration was given to

relative time~ distance and cost of use as compared with the use of alternate

means of travel° For such determination we studied the time required to travel

between selected common points of each zone to each other zone by three methods;

namely~ present-day transit riding~ highway riding in individual automobiles~

and riding by the proposed Monorail° Comparisons of distances traveled were made,

bat these seemed less important than time° Cost studies were also made, in-

cluding a relation of the differences in distances where they affected cost of

the trip°

As to present transit riding~ we estimated the time and cost required

to travel from each zone to every other zone by the best present transit facil-

ities available. Where necessary~ these times included walking time across

downtown Los Angeles from the subway terminal to the Pacific Electric terminal

at Sixth and Main streets. No time, however~ was included for waiting when

transfer between lines was necessary° Costs included cash fares and any transfer

costs.

Time and distance studies pertaining to the use of highways, streets

and freeways were made by our engineers as the result of many trips over existing

routes° We estimated time and distance over future routes on the basis of

distances taken from maps and speeds as determined from our experience on exist-

ing highways of similar construction. We assumed for purposes of our estimates

that at the time of commencement of the Monorail operation~ the Harbor Freeway

would be completed between Los Angeles and San Pedro~ and the Long Beach Freeway

between Santa Aria Freeway and Long Beach. Travel time on the freeways was

estimated to-be at an over-all average of ~5 miles per hour. Direct automobile

costs were calculated on the basis of three cents per mile for fuel, oil and

tires, and in the case of the Hollywood zone and the Central Business District



zones~ an average daily parking cost of 50 cents. Vehicular costs were divided

by 1o~5 (the average persons per automobile) to allow for a theoretical distribu-

tion of the total cost of operating the vehicle to individual persons.

In the case of the Monorail~ t/me between stations was calculated on

the basis of an average speed of ~l miles per hour including stops and~ in

addition~ five minutes was added for ascent and descent from station platforms

and for the waiting time for trains. Where Monorail stations were not at the

common points of the zones~ it was assumed that either automobile or mass transit

facilities would be used to get to the Monorail station and these costs and times

were included° Use of private automobiles to get to and from the Monorail sta-

tions was restricted to one end of the trip®

For example~ we estimate that from Panorama to Hollywood~ the time

required by existing transit is 56 minutes, by the present highway system 36

minutes, and by the Monorail would be about 25 minutes. From Panorama to 7th

and Hill streets by existing transit facilities is 78 minutes~ by highway is

50 minutes~ and by Monorail would be &bout 36 minutes. In all of the above

c~ses.~ estimated cost via Monorail would be the cheapest° From Hollywood to

7th and Hill streets~.by existing transit is about 35 minutes~ by highway system

is about 20 minute~ and by Monorail is estimated to be about 25 minutes° In

this case~ use of the highways represents the best means of travel in relation

to time~ although as to costs, the existing transit is the cheapest° From 7th

and ~ill streets to Compton~ the estimated time by existing transit is ~O minutes,

by highway~ 38 minutes, and by Monorail would be about 2~ minutes° From 7th and

Hill streets to the terminal station in Long Beach~ the existing transit schedule

is over an houri by highway the time would be about 55 minutes using the Los

Angeles River Freeway, while the Monorail would provide transportation in about

37 minutes. In the cases of both of these last trips~ the cost by Monorail is

estimated to be the cheapest.



COVIERDALE & COLPITTS ~ ~1-~ ~

Comparison of time and cozt by use of the proposed Monorail system

with present mass transit facilities indicated that in almost all cases the

Monorail system would pro~de quicker service than the present facilities at,

except in the case of short hauls within about an eight~n~le radius circle

centered downtown, lower cost. Comparison of the t~.e and cost of the use of

the proposed Monorail system with the use of auto~aobiles on the highways and

assumed freeway systems indicated that in most cases the Monorail system would

be less expensive than use of private auto~obi!es and, while generally somewhat

slower, would in ma~ny cases be faster depending chiefly on the origin and des-

tination of the trip relative to a Monczail station.

In our opinion, time saving ~_ll be the most important measurable

factor in diverting automobile users from their present ~ethod of transportation

to the Monorail. For this reason~ we estimated 6ive~-sions to the Mcnorail from

the highway system on the basis of time sa~ng alone, and on the scale indicated

below:

Time Saving of the
Monorail vs. Highway

System (Minutes)

Estimate d Percentage
Diversion to t[~e
Monorail System

2O

i00

These percentages were applieff to the group zone-to-zone potential

industrial employee traffic from Ruscardon Engineers and the resultant

£6,600, indicates our estimate of the number of industrial employees who would

use the Monorail. Since each employee could be asstur, ed to make two trips a day,

that is, to and from work, this figure was doubled, 93,200, and is our estimate

of the total rides which we would expect for the Monorail from industrial workers.

On page 37 above we estimated the corresponding potential at 306,000 and our

estimated diverted traffic of 93,200 represents about ~0 per cent of this poten-

tialo
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On page 37 above we discussed the ratio of the potential of manufac-

turlng employees to total employees, and indicated that we believe this ratio

should be approximately 50 per cent. Since these other workers, however, may

be less restricted as to hours of employment and may have some need of their

automobiles, at their places of business, we believe that the estimated rate

of diversions for other than industrial employees should be reduced by one-half~

and therefore have increased our estimated manufacturing employees by 25 per

cent instead of 50 per cent to account for employees in other categories. This

process produces estimated diverted peak-hour traffic for all employees~ of

116,500 passengers. Compared with the total estimated peak-hour potential of

~60,000, this estimated diversion total represents about 25 per cent.

As discussed under potential traffic, peak-hour traffic on the

highways in the Los Angeles area represents about ~0 per cent of total 2~-hour

traffic. Experience on the transit lines indicates that their peak-hour traffic

is about 50 per cent of total 2%-hour traffic~ and therefore, we have assumed

that the above figure of 116,500 peak-hour passengers would be about 50 per cent

of the 2~-hour total. On that basis our estimate of average weekday traffic

becomes 233,000.

Compared with our estimated 2%-hour potential of l~llS,000~ our esti-

mated diverted passengers represent about 20 per cent° See table on the following

page.
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Number of manufacturing
employees (from Ruscardon
Engineers Survey)

Two trips per day per em-
ployee; that is~ to and
from work

Percentage increase to account
for employees in categories
other than manufacturing

Estimated peak-hour total

Estimated per cent peak-hour
to 24-hour total

Total average weekday traffic

Potential

153,000

306,000

5o%

460,000

i, 115,000

Diverted

46,600

93,200

25%

~1~,500

5o%

233,000

Per Cent
Diverted

of Potential

30.5

25.3

20.3

For the purpose of this study, we have assumed that fares to be paid

by passengers would be collected by the turnstile method. We propose at this

time that a zone system of fares be adopted. We have tentatively set up a

northern zone extending from the northern terminus of the line to and including

the Hollywood station, a central zone comprising the Glendale station, the Civic

Center station and the 7th and Hill streets station, and a southern zone from

the Broadway Place station to the southern terminus of the line. The platforms

of the stations and the waiting rooms would be separated by a grill or other

partition, except at the three central stations and at the two terminii.

Turnstiles in the three center stations will require a dime either to

enter or to leave, so that a passenger going, for example, from 7th and Hill to

Glendale Boulevard would deposit a dime upon entering the station and another

upon leaving - the total fare being 20 cents.

At the stations south of 7th and Hill, passengerswould deposit a

quarter upon entering to go north but nothing upon leaving, so that the fare is

25 cents between any of these stations in the northbound direction. If such



passengers, however, ride to any of the three central stations, they deposit a

dime upon leaving, so that the total fare to any of these three stations from

the south is 35 cents. If they ride further north than Glendale Boulevard, they

deposit a quarter upon leaving, making the fare from any station on the Southern

Division south of 7th and Hill to any station on the Northern Division north of

Glendale Boulevard, 50 cents.

Similarly, in the opposite direction from north to south.

Applying the above fares to the estimated weekday zone-to-zone traffic

indicates that from the 233,000 estimated average weekday passengers, a total

of $69,321 would be collected, or an average of $0.298 per passenger.

We have also considered the situation where the line would be con-

structed only from North Hollywood to Compton. In the case of the long line our

estimates show passengers boarding at the three stations at either end of the

line. In the case of the short line, these three stations, at the ends of the

long line, six in all, would be eliminated. We estimate that any passengers

using these stations in the case of the long line, to and from the Central

Business District or to short line stations beyond, would also be patrons of

the short line. To stations nearer than the Central Business District we

estimate that 50 per cent of the passengers for the long line would be retained

in the case of the short line. Long line traffic between two stations, which

would both be eliminated in the case of the short line, was excluded entirely

from short line traffic estimates. The zones for fare payments would remain

the same and the rate of fare would remain the same.

On the above basis, we estimate that total average weekday traffic

would be 205,109 passengers from whom would be collected total revenue of

$62,252, or an average of $0.304 per passenger.

We expanded the estimated average weekday totals for the long and short

lines to an estimated year as described previously; that is, assuming 251 weekdays
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per year and adding 35 per cent for Saturdays, Sundays and holidays, or an

equivalent of about 339 weekdays. As a result of this, we estimate that for a

full year, results of operation would be as shown in the tables on pages A5 and

~6, and summarized below:

Estimated annual passengers
Estimated annual revenue

Long Line
Panorama-
Long Beach

78,952,000
$23,~89,000

Short Line
North Hollywood-

Compton

69,501~000
$21,09A,000

It should be recognized that the above estimates were arrived at on

the basis of an analysis of available information, plus an origin and destina-

tion survey of only one category of potential users for such a rapid-transit

system.. It is believed that these estimates are reasonable for the purpose°
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GROUPS OF POSTAL ZONES FOR STUDY OF
.TRAFFIC TO AND FROM THE SOUTH OF THE GROUP

Group

lO0

lO1

102

lO~

105

106

107

108

109

Ii0

iii

112

Postal Zone
Number Name

8O

69
79

71
72
90

86

87

68

28

36

Pacoima
San Fernando

Chatswo~~h
Northridge

Canoga Pa~
Reseda
Van Nuys

Stun Valley

North Hollywood

Encino
Tarmana
Universal City
Woodland Hills

Burbank

Los Angeles

Los Angeles

Los Angeles

Los Angeles

5 Los Angeles

ll3 27 LOs Angeles

26

39

115

116

All

31

65

Los Angeles
Los Angeles
Los Angeles

Glendale

Los Angeles
Los Angeles
LOs Angeles
Los Angeles
Los Angeles
LOs ~geles



GROUPS OF POSTAL ZONES FOR STUDY OF
,TRAFFIC TO AND FROM THE SOUTH OF THE GROUP

Group

i17

119

120

121

122

Postal Zone
Number Name

33
~3

13

17

6
7

18

I
21
22
23

66

77

72
76

70
81

Los Angeles
Los Angeles

Los Angeles
Los Angeles
Los Angeles

Los Angeles
Los Angeles
Los Angeles
Los Angeles
Los Angeles

Los Angeles
Los Angeles
Los Ange!e~
Los Angeles
Los Angeles
Bell
Ht~tington Pa~k
Maywood

Downey
Lynwood
South Gate

Compton
Paramount

12~ 67 Bellflower

125



GROUPS OF POSTAL ZONES FOR STb~Y OF
TRAFFIC TO AND FROM THE NORTH OF THE GROUP

Group
Postal Zone

Number Name

200 90

201

202 78

203 89

20~. 5
6

18
28
36
38

205 27
29

206 26

207 39

2O8

210

211

212

12
22
23
31
32
33
63

?
15

ii

1
2

Van Nuys

North Hollywood

Universal City

Los Angeles
Los Angeles
Los Angeles
Los Angeles
Los Angeles
Los Angeles

Los Angeles
Los Angeles

Los Angeles

Los Angeles

Los Angeles
LOs Angeles
Los Angeles
Los Angeles
Los Angeles
Los Angeles
LOs Angeles

Los Angeles
LOs Angeles

Los Angeles
Los Angeles
Los Angeles

Los Angeles
Los Angeles

Los Angeles
Los Angeles



GROUPS OF POSTAL ZONES FOR STUDY OF
TRAFFIC TO AND FROM THE NORTH OF THE GROUP

Group

213

Postal Zone
Number Name

66
72

77

Bell
Downey
Huntington Park
Maywood
South Gate

21~ 59 Los Angeles

215 76 Lynwood

216

217

218

219

220

221

5

67
70
81

6
7
8

15

Long Beach
Long Beach
Bellflower
Compton
Paramount

Long Beach
Long Beach
Long Beach
Long Beach

Long Beach

222

San Pedro
Harbor City

91 Wilmington

3 Long Beach
Long Beach
Long Beach
Long Beach
Long Beach

2 Long Beach
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V - ESTIMATED COST OF CONSTRUCTION

The cost of construction of the Monorail system described in

Chapter II, above, has been estimated by Gibbs & Hill, Inc., Consulting Engineers,

and is set forth in some detail in Part III of this report. The following is a

condensation thereof. The estimates are based on prices and wages in effect at

the end of 1953. The estimates are presented for a line between:

(a) Panorama and Long Beach, and

(b) North Hollywood and Compton

These estimates are set forth below. To the construction costs esti-

mated by Gibbs & Hill, Inc. we have added allowances for the Authority’s

administration, legal expenses and taxes during construction, working capital,

interest during construction, and cost of financing and so have produced an

estimate of the amount of financing required. No separate allowance is included

for patent rights and royalties other than included in the cost of equipment.

Gibbs & Hill, Inc. advise that to the best of their knowledge no such allowance

is needed.

BETWEEN PANORAMA AND LONG BEACH - &5.7 MILES

Gibbs & Hill, Inc. estimate the construction cost as follows (pages

15-17, Part IIl):
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The structure, including steel, foundations and stations
(except two in subway section)

The equipment, including trolleys, rail, signals and inter-
communication system, substations and power distribution,
complete except cars

Subway structure, including two stations (under Hill Street)

Repair shops and storage yards, completely equipped

Land acquisition, including parking lots

Cars for beginning of operation,
131 cars at $80,000
Equipment for inspection and maintenance

$10,480,000
llO~O00

Miscellaneous expenses including model testing and development,
procurement of equipment and material, field surveys, en-
gineering expense, insurance during construction, and
placing equipment into operation and training personnel

Contingencies

Total

$ 61,i04,175

13,830,249

21,800,000

6,081,011

3,261,030

10,590,000

10,500,000

i0~O00,0OO

$137,166,465

We have added the following item:

Authority administration and taxes during construction

Total Cost

Interest during construction (2~1/2 years net at
5 per cent of bond issue)

Cost of financing (at 3 per cent of total bond issue)

Total Capital Cost

WorkingCapital

Total Requirements

$ l, 833,535

$139,000,000

20,651,OO0

4,956~000

$164,607,000

600,000

$165,207,000



,BETWEEN NORTH HOLLYWOOD AND COMPTON ~ 28.6

Gibbs & Hill, Inc. estimate the construction cost of this part of the

line as follows (pages 18-20, Part III):

Structure, including steel, foundations and stations
(except two in subway section)

Equipment, as above

Shops and yards

Subway structure

Land, including parking lots

Miscellaneous expenses including model testing and
development, procurement of equipment and material,
field surveys,, engineering expense, insurance during
construction, and placing equipment into operation
and training personnel

Cars for beginning of operation,
117 cars at $80,000
Equipment for inspection and maintenance

$9,360,000
ii0~000

Contingencies

Total

$ A3,3~6,855

10,022,766

5,719,011

21,800,000

2,308,900

8,650,000

9,&70,000

i0~000~000

$Ill,317,532

We have added the following item~

Authority administration and taxes during construction

Total Cost

Interest during construction (2~1/2 years net at
5 per cent of bond issue)

Cost of financing (at 3 per cent of total bond issue)

Total Capital Cost

Working Capital

Total Requiremem~s

$ I~&A2~468

$112,760,000

16,7&7,O00

&,O19,000

$133,526,000

&50,O00

$133,976,000



Experience in cities where elevated railways have been built indicates

the possibility of cla~m~ of ab~ttiz~ property o~ners for damages to the value

of their real estate. The Monorail location, except where it is in private

ri~ht-of-way or in subway, is in wide streets, is in general higher, and inter-

feres substantially less with light, air and access than did hhe elevated railways.

The question of whether such damages will be claimed or proved is at present

urm~sw~ra~le amd mo allmwance therefore has been made. Experience generally

has been that provision of transportation facilities has increased the assessed

valuation of real estate so located as to benefit froths no, lines. This is

a benefit which would accrue to the municipality involved and not to the line.

We have not included any allowance for acqt~tsition of ri~ht-e£-~y.



VI - ESTIMATED COST OF MAINTENANCE AND OPERATION

The cost of maintenance and operation has been estimated by Gibbs &

Hill, Inc. and is set forth in Part III of this report. We have also prepared

such estimates including the costs of maintenance of way, maintenance of equip-

ment, operation of trains, power and general overhead. Details of organization

have been considered, including the various departments such as the following:

Exe cut ive
Transportation
Engineering
Line Equipment
Track and Structures
Car Maintenance
Se cretarie s
Payroll
Personnel
Accounting
Re venue
Purchase and Stores
Law and Real Estate
Transportation Costs
Medical
Lost Property
Police

A hypothetical budget for these departments was set up and the total

expenses, together with the estimated cost of power, indicated for the

appropriate number of car-miles required to perform the service, were 33°8

cents per car-mile, which corroborated the estimate of Gibbs & Hill, Inc.

(pages 13 and 1A, Part IIl). We have increased this figure somewhat to cover

social security and other payroll taxes, workments compensation and other

insurance. These estimates are based on existing levels of prices and wages.

The operating expenses and the necessary fares required to cover

operating expenses and fixed charges have been estimated both for the ~5-mile

line from Panorama to Long Beach and for the 32-mile llne from North Hollywood

to Compton, as follows~



Between Panorama and Lon 6 Beach

Operating Expenses:
Maintenance of way and structures
Maintenance of equipment
Operating cars

(This is based on one motorman and one guard per train)
Power
General a~m~nistratlve expenses

Total
(This is equivalent to 33.8 cents per car-mile
for 23,750,000 car-miles a year)

Allowance for Social Security, C~npensation and other insurance

Total Operating Expenses

For purposes of computing interest the rate is taken at 5 per
cent per year; and for amortization of debt a period of 20
years at 3 per cent per year.

Interest at 5 per cent and amortization at 3 per cent of the
total bond issue

Total Annual Expenses and Charges, except Taxes

$ 1,220,O00
1,750,0OO
2,~26,0OO

1,750,O00
875,000

$ 8,O21,OO0

750~000

$ 8,771,O00

13,216~000

$21,987~000

Because of the relatively high cost of the property, the State, City

and County taxes, calculated in the manner applied to utilities in Los Angeles,

produce a very high figure in proportion to operating expenses. For that

reason we have shown the expenses and charges before taxes as well as after

taxes’

In the Act creating the Los A~geles Metropolitan Transit Authority,

Section ~.21 of Chapter ~ states~

"The authority shall pay to each public corporation in which
property of the authority is situated an amount equal to the
amount which would be paid in taxes and assessments on such
property if it. were privately owned. The amount of such pay-
ments shall be computed in the same manner as taxes or assess-
ments on such property would be computed if it were privately
owned, except that for this purpose the property of the
authority shall be valued at appropriate times by the State
Board of Equalization, and its determination thereof shall be
final. This section shall not be applicable to bonds issued
by the authority°"



In accordance with the language of this Act, we have computed taxes

on this property at the rates that have been furnished to us by the Authority

at 2 per cent of the gross revenue and 6-1/2 per cent on the assessed valuation

of the property, which is taken at one half of the cost; in this case, one half

of $139,OO0,000 prior to the addition of items of interest during construction

and the cost of financing~

As computed in this way the total taxes payable the first year are

less than $5,000,000, which is five eighths of all of the total operating

expenses, before taxes. Taxes amount to about 25 per cent of the sum of

operating expenses, interest and amortization on investment and taxes.

Total Annual Expenses and Charges, except Taxes
(as shown on the preceding page)

Taxes include a franchise tax of 2 per cent on
the gross revenue and a property tax of
6-1/2 per cent on the assessed valuation of
the property, which has in this case been
taken at half the cost or $69,500~000.

If taxes are to be paid, the additional amount
to be earned is estimated at

Making the total~ including taxes, of

Taking the average passengers at 233,000 per
weekday, or 79,000,000 per year, the average
fare per passenger needed to earn expenses
and interest and amortization is
and to earn taxes as well

$21,987,OO0

&~988tO00

$26,97~,000

~) o28
$o.3~i



Between North Holl~wood and Compton L~ne ~ 28°6 Miles (32 miles for operation)

Operating Expense s o°
Maintenance of way and structures
Maintenance of equipment
Operating cars

(This is based on one motorman and one guard per train)
Power
General administrative cost

Total
(This is equivalent for 17,540,OO0 car-miles per year
to 33°7 cents per car-mile)

Allowance for Social Security, Compensation and other insurance

Total Operating Expenses

$ 901,556
1,292,698
1,792~588

5,909,226

591,000

$ 6,500,000

Interest at 5 per cent and amortization at 3 per cent on bond
issue of $133,976~O00

Total Annual Expenses and Charges, before Taxes

~0~718~000

$i7~218,000

Taxes, two per cent on the gross revenue of $21,000,0OO and a
property tax of 6-1/2 per ceut on the assessed valuation
of the property, which in this case has been taken at half
the cost or $61,135~00Oo

If taxes are to be paid, the additional amount to be earned is
estimated at ,A,087,000

Making the total, including taxes $21~ 305,000

Taking the average passengers per weekday at 205,000 equivalent
to 69,500,000 per year~ the average fare needed to earn ex-
penses and fixed charges other than taxes is
and including taxes

$O°248.
$0°307

No specific allowance has been included above for depreciation. If

such an allowance were to be set up it would be in the order of about 8 per cent

of gross earnings. This would amount to (a) $1,898,O00 in the case of the longer

line, and (b) $1,704~000 in the case of the shorter line, as compared with the

annual amounts required for amortization of debt of $4,956,000 and $&,019,000,

respectively. These latter figures are derived in Chapter VII following° The

application to depreciation reserves of funds set aside for amortization is an

entirely proper and normal procedureo
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VII - CAPITAL REQUIREMENTS AND COMMENTS ON FINANCING

In the following, separate consideration is given to the two cases:

(a) line extending between Panorama and Long Beach

(b) line extending between North Hollywood and Compton

LINE BETWEEN PANORAMA AND LONG BEACH

In Chapter IV, above, the passenger revenue was derived as follows:

Line between Panorama and Long Beach

To this should be added an allowance for income from
advertising privileges, car cards, station posters
and other concessions estimated at one per cent of
passenger revenue, or

making grQss revenues

Operating expenses, excluding taxes, were
estimated in Chapter VI at

leaving, available for depreciation, taxes and debt service,

The total bond issue required was derived in
Chapter V as $165,207,000.

Annual interest on this amount at 5 per cent is

and the annual amount necessary to retire the debt in
20 years (3 per cent) 

making total annual charges

The amount available before taxes shows a
coverage over interest alone of

or, the interest is earned

Taxes, as estimated in Chapter VI, are

leaving the total available for depreciation and debt service

This shows a coverage over interest alone of

or, the interest is earned

The "amount available" after taxes to meet
debt service of $13,216,000 is deficient by

$23,A89,000

$23,72~,ooo

8,771,000

$I~,953,000

8,260,000

A,956,000

$13,216,000

6,693,000

1.81 times

~,988,000

9,965,000

1,705,0OO

1.21 times

$ 3,251,000
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LINE,,, BETWEEN NORTH HOLLYWOOD AND COMPTON

Similarly, in Chapter IV:

Passenger revenue was derived as

To this is added an allowance for advertising privileges,
etc.~ of one per cent

making gross revenues

Operating expenses~ excluding taxes, were
estimated in Chapter VI at

leaving~ available for depreciation, taxes and debt service,

The total bond issue required was, from Chapter V,
$133,9769000.

Annual interest charges at 5 per cent are

and the annual amount necessary to retire the debt in
20 years (3 per cent) 

making total annual charges

The amount available before taxes shows a
coverage over interest alone of

or~ the interest is earned

Taxes, as estimated in Chapter VI, are

leaving the total available for depreciation and debt service

This shows a coverage over interest alone of

or, the interest is earned

There is just sufficient earnings after taxes to
cover total annual requirements for debt service amounting to

$21,094,000

.. 211,000

$21,305,OOO

6,500,000

$14,805,000

$ 6,699,000

4~019~000

$10,718,000

$ 8,106,000

2.21 times

$ 4,087,000

$i0,?18,000

$ 4,019,000

1.60 times

$10,718,000

From the above it appears that for both conditions there is a margin

before taxes over and above the amounts needed to pay interest at 5 per cent and

retire the debt in 20 yearso After taxes there is a deficiency of ~,371,OO0 in

the case of the longer line and just sufficient in the case of the shorter.

No allowance has been mad~ for increase in traffic although the pre-

jected population of Los Angeles County in 1960, which is only two years after
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the earliest year in which the system could be put in operation, is 5,500,000

or approximately 25 per cent greater than in 1953 (see Part II, page 19) and the

growth in the area farthest from the center of Los Angeles and therefore most

likely to use the Monorail is projected at a much more rapid rate than the areas

nearer to the center of the City ~see Table A, page 28~ Part II). We are of

opinion that such growth will increase the earnings over and above those which

we have estimated as of the present year.

The annual charges for amortization are several times the amount

needed as provision for depreciation. If an allowance were to be set up it

would be in the order of about eight per cent of gross revenue; $1,898,000 in

the case of the longer line, and $1,7OA,0OO in the case of the shorter as com-

pared with annual amortization requirements of $A~956,000 and $~,019~000,

respectively.

If the test of economic feasibility of a project is the ability to

pay interest on and pay off the debt within a reasonable period, say 20 years,

then the Monorail system herein described would be feasible in the case of the

line between Panorama and Long Beach only with substantial relief in the matter

of taxes. In the case of the initial construction between North Hollywood and

Compton, the reeult is more favorable even after taxes estimated on the conven-

tional baeis. In the latter case the estimated earnings after taxes would be

sufficient to pay interest and retire the debt in 20 years. This indicates

economic feasibility subject to determination of the matter of damages for use

of city streets, to approval by Public Utilities Commission and successful

financing.

As to whether or not this project could be financed by an issue of

revenue bonds is another matter~ The only revenue bonds secured solely by earn~

ings of a traction property that we know of are Chicago Transit Authority. In



that case the Authority has complete and undisputed authority over service and

rates and, in fact, is required to maintain rates at a level sufficient to pro~

duce certain reserves and interest and amortization requirements. The many

issues of revenue bonds on highway facilities secured by tolls~ such as the

bonds issued by California Toll Bridge Authority~ are based on the Authority~s

right and obligation to fix toll rates at levels sufficient to meet all bond

requirements.

The Chicago Transit Authority, as of December 31, 1952~ had outstand~

ing $128,000,O00 of revenue bonds, of which $105,O00,000 carried interest at

various rates, 3~1/4 per cent to 3~3/~ per cent, depending on year of m~turity,

but $65,000,000 of them maturing in 1978 bear interest at 3~3/A per cent~

$23,000,000 issued in 1952 mature in 1982 and bear interest at ~1/2 per cent°

In addition~ there are $15,000,000 of equipment trust certific~te~ authorized,

but they are secured directly by the equipment.

For the year 1952 gross earnings of Chicago Transit Authority were

$117,122~567 and the amount available for depreciation, reserves and debt service

was $16~06,~27, as compared with charges of $4,810,892, a coverage of 3~ times.

The amount available after depreciation and rental is $6,650,092~ a coverage of

1~38 times.

In the instant case, the Act creating the authority provides that the

Authority "shall be subject to the same regulations, restrictions and restraints

as if it were a privately owned and operated carrier and shall be subject to the

jurisdiction of the Public Utilities Commission and all other laws applicable to

privately owned and operated carriers" ~Chapter 3, Section 3.2). Furthermore,

the question of the amount of damages, if any, pa~able to property owners abut-

ting on the streets used by the Monorail is indeterminate.
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We are of opinion that these restrictions would make it very diffi-

cult, if not impossible, to sell revenue bonds on any project. In this project

the margin should be greater than normal because the general investing public

would consider a Monorail system as an innovation not yet proven in practice,

and. in an industry which has ceased to have a strong appeal to the investor.



VIII ~ CONCLUSIONS

As a result of the combined study described above, in which there

wer.~ associated with us the firms of Ruscardon Engineers and Gibbs & Hill, Inc.,

and in conformitywith the contract we have reached the conclusions as set forth

~IRST~
¯ Los Angeles in respect of transportation requirements is of all the

gr~at cit±~s ~n the United States in a class by itself. The density of.popu~

lation of the portion of the County south of the mountains is estimated at

A~650 per square mile, which is a fraction of the density in either New York,

Philadelphia or Boston~ Of all the cities in the United States, Los Angeles

is th~ one which has attained the greatest part of its growth since the advent

of the automobile. The population has increased 3~3 per cent between 1920 and

~.950o in 1921 there was one automobile for every 6o~ persons; in 1953 one to

every 2oA~ per~onso In automobile ownership in proportion to population, no city

in the world compare~ with Los Angeles° The use of the automobile has been

fostered by boulevard and freeway construction, both that completed and that

~hlch i~ now in progress and pla~med. With the great increase in the number

of automobile8 and the faciliti~ provided for their use, the use of mass

transit has rapidly declined.

The est~mmted population of the County of Los Angele~ in 1953 is

&,650~000 p~rsons. It i~ estimated that by 1960 it will have increased to

5~5OO~000~ a growth of 18 per cent~ and by 1980, 26 years from now, to 7,500,000,

an increase over 1953 of 61 per cent~ Moreover, it is estimated that the major

part cf the growth wii3~ occur in the suburbs. Thi~ is the section of the County

where the density at the present time is lowest. In the light of the~e circum-

stanceswhere the population of Los Angeles has been largely dependent for



transportation on the individual automobile, it is apparent that any rapid-

transit system, to be effective, must carry passengers at high speed and in

comfort.

SECOND:
A Monorail rapid-transit route as proposed in this report, located

within the area described in the Act creating the Authority would, if adopted,

be a proper beginning for the development of rapid transit throughout Los Angeles

County°

This route connects the important San Fernando Valley with Hollywood,

Los Angeles, including the downtown central business area, the industrial areas

of Vernon, Southgate, Maywood, Huntington Park and Lynwood (some of these latter

r~ached in conjunction with Los Angeles Transit Lines by means of transfer),

Compton and Long Beach. The area studied, which was that defined by the Act

creating the Authority, contains more than half of the population of Los Angeles

County° Residential developments predominate at both ends of the line, business

and manufacturing establishments at the center. This line would bring the area

in San Fernando Valley as close to the business center of Los Angeles measured

by time of transit as Hollywood now is by present means of mass transportation.

Whether or not the number of people entering the Central Business District de-

cline in the future or continue in approximately the same volume as at present,

the growing congestion of the highways - even of the freeways - will induce

people to use rapid-transit lines insofar as they are available, particularly

those that compete reasonably well in time with transportation by individual

automobile.

The ability of this system to transport passengers from Panorama and

Van Nuys on the north to the Central Business District in less than the time

required for a trip by existing public transit facilities from Hollywood, and,



on th~ south~ from Long Beach in less time than required by existing public

transit facilities from Compton to the Central Business District will insure

a substantial passenger load largely obtained by diversion of passengers from

aut omobil e s o

Such a system can be constructed for far less cost than additional

freeways for automobiles and can carry with comfort more people than a six-lane

freeway.

THIRD ~
Considering that the Monorail system is an interurban railroad rather

than an urban distribution facility, it can be integrated appropriately with any

future plan of rapid transit that may be adopted for the metropolitan area of

Los ~ngeles County° At the present time no such plan exists. If the Monorail

system is built in the general location shown~ future interurban lines can be

so located as to provide for convenient interchange of passengers and the same

statement may be made as to local distribution facilities.

FOURTM~
A Monorail system, such as proposed~ will furnish a faster service

than any other interurban railroad in the country.

The length of the line between Panorama City in San Fernando Valley

and Long Beach is slightly more than ~5 miles° A through train will traverse

this distance~ making all stops, in 67 minutes. Seventeen stations are provided

averaging 2~8 miles apart. The cars are designed to seat 67 people; may operate

in peak hours in 6~car trains at 3~minute intervals, with the number of passengers

l~t~d to lO0 per car. The average over-all speed including stops is ~l miles

per hour~ The system will be equipped with the most modern and "fool~proof"

signa~ system to prevent any possible train operating accidents. Since no

Monorail system of this type is in operation’anywhere ~that in Germany is not



comparable) we recommend that prior to placing this system in operation a test

section be constructed of sufficient size to enable study of the operating

features of the system including the riding characteristics of curves, the

operation of signals, the accessibility of electric distribution system and

running rails for inspection, and the acceleration and braking of cars.

FIFTH:
The same type of service could be performed by another form of surface~

free transportation such as a modern elevated railroad, following the identical

route suggested for the Monorail. Such type of facility should be considered. ,

SIXTH:
The route selected by the engineers and shown on Plate I is presented

for public discussien~ subject to reasonable adjustment, and is the one that

will produce the most traffic and be the least costly to build within the pre-

scribed area°

SEVENTH:
If the construction of the Monorail system were to be authorized at

the present time, it would be possible to have it in operation by 1960 and at

that time the est!m2ted annual number of passengers that would be carried on

a line extending from Panorama on the north to Long Beach on the south would

be 79,000,000. If the length of the line were to be curtailed so that the

northern terminus would be at North Hollywood and the southern terminus at

Com~oton, the number of passengers is estimated at 69,500,000. Considering

the increase in population forecast for the San Fernando Valley and for the

section of the County south and southeast of Compton, there is every reason

to expect a future substantial growth in passengers.



We estimate that these passengers °~~ dm~t,.~buted as follows~

On the northern end of the line
On the southern end of the line
Within center zone
Through riders

Long Line

27,200,000
~i,55~,000
6,9’/6,000

Short

6~97i~000

Total 79,000~000 69,500~000

EIGHTH:
We have predicated our conclusions as to traffic and revenues on a

base fare of 25 cents for each of the northern and southern zones and a fare

of 20 cents in the central zone, with a 35~cent fare from si~her the northern

or southern zone to the central zone~ and 50 cents for through riders, that

from the northern zone to the southern zone, or the reverse. The~e £aree

for the longer rides, substantially less than those ~harged by existing forms

of mass transportation. For shorter rides they are somewhat greater~ but carry

the passengers with greater speed, and with more comfort° These rates were set

up tentatively for purposes of computation and. not nec~ssarily as a reoommen~

dation for adoption at this time.

NINTH~
The matter of the provision of feeder bus servi~e supplementary to

the route may best be obtained by co=ordinationwith the existing transportation

lines. On the north end of the line there is an opportunity for joint service

from Glendale Boulevard station to Burbank and Glendale and from Van Nuys or

Panorama to San Fernando and the northerly and westerly parts of the valley;

and from Hollywood station to Santa Monica. On the south end of the line there

is an opportunity for joint service from the stations at Broadway ~lace and

F~:in Street~ in particular, and the industrial area lying east of these stations.



TENTH~
Automobile parking spaces are provided at most of the stations, par-

ticularly those at the extremities of the lineo Such facilities have proved to

be of substantial value in attracting traffic°

~EVENTH:
We esti~mte that to construct and equip a monorail system~ as de-

(a) between Panorama City and Long Beach will require a bond issue

of $165~207,000

(b) if the portion of the line between North Hollywood and Compton

b~ built initially, we estimate such constructioo and equipment wi~. require

a bond issue of

~WE~FT.H~
We showed the estimated results of operation of the Monoraii system

in Chapter VIIo For the Panorama~Long Beach line, it i~ appar,~r~t that th~ inter.~

~st coverage before taxee and depreciation is loSlo After tax~s it is l~l; but

there i$ a deficiency after taxes as to comp]~ete debt service of

This deficiency might be reduced or eliminated with growth of traffic in f~turs

years, for which we have not made specific allowance° Without such increase in

earnings the amount available to amortize the debt after payment of interest

wo’ald be $1~705~000, which would require about 36 years to retire the $165,207~000

of bond~o Moreov~r~ depreciation would ordinarily be figured at 8 per csnt of

gross revenues~ or $1~898,000 a year° The amount required for amortization may

be used in building up a depreciation reserve, but in this ca~e the balance of

$1~705,0OO after taxes and interest i~ insufficient for annual depreciation~



The Los Angeles Transit Authority by the terms of the Act of 1951

is subject to regulation by the Public Utilities Commission of the State of

California and subject to the payment of taxes.

Regulation by the Public Utilities Commission relates to routes,

service and rates, as well as to other operating matters. This is in marked

distinction to the characteristics of other revenue bonds, of which many million

dollars are outstanding on toll highway, bridges and other facilities. For in-

stance, the bonds issued by California Toll Bridge Authority secured by tolls

are based on the Authority’s right and obligation to fix toll rates at levels

sufficient to meet all bond requirements. This is the normal requirement of

any public revenue bond issue. Tax exemptions are granted to the California

Toll Bridge Authority, the Chicago Transit Authority, and substantial tax relief

is allowed the New York Port Authority. The combination of novelty of design,

of high taxes shown in this report, subjection of the Authority to the Public

Utilities Commission and the uncertainty of assessment of damages for the

structure in city streets would, in our opinion, impose a handicap to the sale

of these bonds as public revenue bonds. As to this matter the advice of a fi-

nancial advisor should be sought.
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Population of Metropolitan Los Angeles as of April 1953

Los Angeles City
Other 43 Incorporated Cities
Remainder of Area.

2~i00,000
1,475~000
1~038,000

Tot~l 4 613,000

Balance of Los Angeles County 37~000

Total - Los Angeles County 4j650~000

¯ _ Source - Research Department, Los Angeles Chamber of Commerce

~ Los Angeles City was founded in 1781 as a Spanish Pueblo, and was

¯u incorporated in 1850, or 69 years later~ with a population of 1600 persons.

By 1880, The City population had increased to ii~183 persons and that of

the County to 20,000~ in 1900-50 years after its incorporation-the City of

Los Angeles had a population of 102,489 and the County a population of

170,298 persons~ in 1950-100 years after the incorporation of the City-

its population was 1,970,318 and that of the County was 4,151,683 persons.

A recent Federal Census made in the Fall of 1953 found the City with a

population e.f 2 104,663, with an estimate of County population at this date,

made by ~he Los Angeles Regional ~lanning Commission of 4,750,000. Until

1940, County population has ranged from 1.6 to 2.0 times that of the City

of Los Angeles. In 1950 however, County population was 2.1 times that of

the City and in 1953 it was nearly 2.3 times that of the City.

The City of Los Angeles has added greatly to its area as well as to

its population in the past century, and is now re~u~e~ to be the largest Ci~

in point of area-in the world.

This rate of population increase-almost doubling every decade with

the exception of that of 1930-1940-has created a dynamic economy in the

area, which could naturally be expected to affect the pattern and structure

of any large community, but the period during which large numerical increas~
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FIGURE NO. i

DISTRIBUTION OF POPULATION IN
METROPOLITAN LOS ANGELES - 1950

This Figure shows the disbribution of population in Metropolitan

Los Angeles as of 1950~ the boundary of the Study Area - discussed here-

after- and the route of the proposed Monorail line.

The "ellipse" of heavy population density, extending from

Hollywood southeasterly to Compton, is served at either end by the

proposed route. The latter swerves easterly to pass through the

Central Business District of Los Angeles, a focal point of a large

amount of travel, thence southerly for some distance, from where it

passes easterly to the industrialized area, and again southerly there-

from to Long Beach.
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TABLE NO.. i

AREA AND POPULATION
CITY OF LOS ANGELES

1850 - 195B

: (Dec.31) : ADDED
:

: 1890
: 1859
: 1899
: 1896
: 1899
:

: 1906
: 1909
: 1910
: 1912
: 1919
:

1916
: 1917
: 1918
: 1919
: 1920
:
: 1922
: 1923
: 1924
: 1929
: 19~

:

: 1927
: 1928
: 1930
: 1931
: 1932
:

: 1933
: 1939
: 1941
: 1944
: 1947
: 1949
: 1953

: TOTAL
: AREA
: Sq. Mi.

: (3)
:

: "1610
: 4385

50395
: 50395
: 102479
:

240000
307322

*~19198
427000
475367

500000
533535
95oooo
963000

*576673

736963
802358
850143

1014622
1056983

1079789
1152806

441.74 : *1238048 :

: CITY : PEI~0NS :
: POPULA- : PER :
: TION : Sq. Mi. :

(4) :
:

57 :
150 :

1640 :
1230 :
2370 :

:

388o :
3520 :
3160 :
3980
1650 :

:

1480 :
1515 :
1525 :
1550 :
1585 :

:

1990 :
2002 :
2085 :
2443 :
2438 :

2462 :
26o5 :
2800 :

441.83 : 1255829 : 2840 ::

450.53 : 1283859 : 2850 :
: :

450.66 : 1281266 : 2842 :
450.78 : 1294600 : 2870 :
451.20 : 1544000 : 3380 :
451.88 : 1697000 : 3760 :
452.72 : 1840835 : 4025 :
453.47 : 1920595 : 4250 :
453.75 : 2100000 : 4650 :

Sq. Mi.
(i) (2)

:

*’28.01 : 28.01
1.20 : 29.21
1.41 : 30.62

10.18 : 40.80
2.46 : 43.26

:

18.64 : 61.90
23.26 : 85.16
15.66 : i00.72

6.90 : 107.62
180.59 : 288.21

:

49.71 : 337.92
13.18 : 351.ii
12.76 : 360.46

3.41 : 363.87
0.50 : 364.37

:

5.82 : 370.19
29.73 : 399.92

9.30 : 409.22
5.90 : 415.12

19.14 : 434.26

6.88 : 441.14
0.15 : 441.29
0.45 :
0.09 :
8.70 :

0.13 :
0.12 :
0.42 :
0.68 :
0.84 :
0.75 :
0.27 :

* U.S. Census ** City Incorporated
Notes: Column 1 - City Incorporated 1850 Area -

City of Los Angeles
Column 3 -*Federal Census - Other Years -

Research Dept. LoA. Chamber of Commerce



the entire County oi’ II~<~,)(~ m~s~ 5±’um~l~,~J t~[~i<~n re<~uiirements in the

city were adequately~erve~, by two electric transit systems, which later

merged. During the 1900-1910 decade Henry E. Huntington built the

Pacific Electric Interurban Sys~ .~ connecting the City of Los Angeles

with all of the outlying population ce~ters in ~he County and the San

Fernando Valley~ and extending eastward and southeasterward to San

Bernardino, Riverside and Orange Counties. Th~s system likewise served

to collect and distribute freight throughout this four-county area.

By 1910 the City of Los Angeles had a populat~on of 319,000 and a

County population of 504,000. Trackage and service rendered by both local

and interurban transit companies were still adequate to serve transit

needs of the community. Ten years later, however~ by 1920, when the City

reached a population of 577~000 and the County of 936,000, rising construc-

tion and operating costs, with a continuation of pre-Worid War I fares

made capital investment in expansion o±’ rail transit facilities more or

less unattractive. Buses were then in the development stage and provision

of new facilities did not keep up with increased population and developed

area. Travel d~.-~÷~nces bed increased w~th increases in developed area,

and travel time had lengthened.

By this date, howe~er~ the motor vehicle had appeared. In 1921

there was one passenge~ ¯ automobile i’or ev~i~y 6.4 inhabitants of Los Angeles

County. Local residents found that it was not necessary for them to live

within a half mile of a transit line in oi’der to secure adequate transporta-

tion service in their daily movements between where they lived and where

they worked, shopped and played. They could use their automobile - because

of local climatic conditions for 365 days a year~ and they started to do

so. Settlement advanced beyond the end ~]~ rail transit lines and it was
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not until the end of the 1920-1930 decade that bus service was to any

degree serving these outlying areas. The increasing number of motor

vehicles created congestion, slowed down schedules of transit vehicles-

rail and bus-transit riders took to using their own cars, and the spiral

had commenced.

Had the advent of the motor vehicle in this country occurred fifty

years earlier, other large cities in the United States would undoubtedly

have commenced this current trend towards sub-urbanization far earlier,

and population densities therein would not be what they are today. On the

other hand, had it occurred fifty years later than it did, Metropolitan

Los Angeles would today have had a far higher ~erage population density,

a much smaller developed area and undoubtedly a smaller population.

Occurring at the time that it did, the motor vehicle encouraged low den-

sity and widespread distribution of local population.

Cause of Local Population Growth

From a long local residence and a study of factors which have been

responsible for the dynamic growth in population in Metropolitan Los

Angeles, the wrioer is of the opinion that it is not the local climate but

rather the type and kind of living which such climate allows-single family

homes, with front and back yards, flowers and fruit trees, a barbecue, a

two-car garage, and in many homes two cars-and proximity to ocean~ mountain,

desert and recreational areas-practically year around outdoor living that

has caused this growth. This widespread occupancy of single family homes

has created in this area what is probably the highest standard of living

the world has ever seen.

Travel distances resulting from a City population of 300,000 and a

County population of 500~000 did not create very serious problems of daily
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movement, even with low population densities~ but when the Los ~~ngeles

City population reached 1,O00,O00 or more, and County population double

this figure~ the built up area of the community had become extremely

large. The problems of congestion and slower rates of movement began

to be acutely felt.

So far, however~ this condition has not resulted in a cessation of

population growth, as is evidenced by an increase in population in Los

Angeles County during the past 3½ years of around 600,000 persons, but

it has resulted in far more time being spent in daily movement between

place of residence and place of work.

Retail stores have moved out to the people, as is evidenced by the

widespread distribution of substantial shopping centers in the material

shown herein. Industry, however, has not to any extent changed its

general location, and the time required for people~ particularly those

employed in industry~ to travel from where they live to where they work,

has increased substantially.

Freeways as a Solution of Transportation Needs

Much talk has occurred over the past ten or fifteen years as to

the advisability of constructing a system of freeways throughout Metropol-

itan Los Angeles to provide a means of movement within the a.rea~ but pro-

gress in this construction has been very slow. The Arroyo Seco Freeway

connectin~ Pasadena with Downtown Los ~Ingeles was completed in the latter

part of the 1930-19~0 decade, and it is expected that the Hollywood Freeway

connecting the San Fernando Valley to Downtown Los Angeles will be open to

through traffic early in 19~4. The ~ona and Santa Ana Freeway should be

completed within the next two or three years. However, these Freeways will

not in any way serve the entire transportation needs of the community, as



they already are now approaching congestion in the sections where they

have already been opened to travel.

The method of financing the construction of freeways in this area

by the State Highway Commission s on a "Pay as You Co" basis, which

depends upon the annual allocation from gasoline taxes, by the State, for

their construction. This method of financing cannot, because of inadequacy

of funds, provide any adequate or extensive system of freeways in this area

short of the next 25 or more years. Unless some other method of financing

is developed, it is not believed that freeway construction will begin to

keep pace with increasing population and resultant motor vehicle regis-

tration.

Factors Necessary to Maintain Future Growth of
Population and Present Living Standards

~ here.
¯

The first requirement will be served, at least within a portion of

the area, should the proposed monorail facility be constructed. As to the

To maintain anything approaching past rates of population growth

in the area-until a point of saturation occurs-two things are necessary,

(a) the single family residential characteristic of local living must 

maintained, by the shortening of the time of daily travel between place

of residence and place of work to a reasonable figure, and (b), local

residents must have the opportunity to earn their living when residing

opportunity to earn a living~ this in the last analysis depends upon the

availibility of jobs in industry. The existence of such Jobs, also in the

last analysis, depends upon the existence of markets for local products-

agricultural, mineral and industrial.



Los Angeles County is today, and has been for many years, the lead-

ing agricultural County in the United States in value of its agricultural

products, largely because of the high priced citrus~ nuts and field crops

raised here. In time, with land use changes from agricultural to resident-

ial and industrial purposes, this present ranking will probably be lost,

but for many years it can be expected to continue at a high level since

land which produces agricultural crops of highest unit value per acre will

be the last to change to use for other purposes°

Petroleum is the principle local mineral product, although there is

an increasing production of non-metallic minerals in the desert back country.

0n-shore petrOleum production in the area has probably passed its peak.

Recent investigations indicate, however, the possibility of larger off-

shore reserves available for production equal in volume to the original

reserves in the Los Angeles Basin. The Tidelands Oil controversy has so

far limited off-shore activities to study and investigation, but if and

when this controversy is settled, it is expected that an active drilling

campaign would be initiated to develop this off-shore oil.

Industrial employment depends essentially upon markets for the pro-

ducts of local industry, and to support a substantial amount of such indus-

e try, distant as well as local markets must exist. Metropolitan Los Angeles,
¯

~
located at a considerable distance from the center of population in the

United States, is itself a rapidly growing market as are the Pacific Coast

and Southwestern States. Areas rapidly growing in population absorb con-

siderably more industrial products per capita than are absorbed in more

stable areas.

I
~±so ~rge resources of rue± ana power, ana an ei’ficient labor force. It I
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can be expected that, as soon as conditions settle down in the Orient,

even if this requires several decades to occur, large demands will be

made upon this local area for its industrial products.

Available Data

Probably in no other large community in this country has more data

been assembled or collected, for a wide variety of purposes, than in Met-

¯ ropolitan Los Angeles. Were it not for the availability of such data, this
O

¯ Report could not have been made within the time availablē

While all data utilized was of recent date, not all of it was as of

single date. Also, coming from numerous sources, it was found that in

some instances data on the same subject varied slightly. In no instance,

however, was this slight difference of sufficient magnitude to effect con-

clusions reached.

The rapidly growing population of the area resulted in the greatest

differences in basic data. The county population increased some 600,000,

or 1~.5 per cent between the 1950 Federal Census, taken in April of that

year, and the most recent estimate was made by the County Regional Plann-

ing Commission, ~s of the Fall of 1953. Consequently, certain derived data

~~ based upon 1950 Census figures may be somewhat low. Wherever it was possib~

¯ however, to make reasonable estimates of quantities as of 1953, this was

done.
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T~ STUDY AREA

Under the Enabling Statute creating the Los Angeles Metropolitan

Transit Authority~ the latter was authorized to construct a monorail line

extending from the San Fernando Valley to the Pacific 0cea~, the loca-

tion of this line being limited, on the Coastal Plain, to within a radius

of 4 miles on either side of the Los .;ngeles River The Authority was

likewise authorized, under certain conditions, to operate buses within the

above area. Hence~ it became necessary to determine an area whose popula-

tion, workers and shoppers would be served by the proposed facility and

such feeder buses or private automobiles as would be used by potential

riders.

Area Selected

An area was selected which embraced the San Fernando Valley, in-

cluding the Cities of Burbank~ Glendale and San Fernando, and which extended

somewhat outside of the 4 mile radius specified in the Enabling Act, when

it reached the Coastal Plain. This area included population, present and

future, which it was felt would be reasonably served by the proposed facility

and feeder bus lines. It totalled 330,011 acres-515.6 square miles-or 46.9

per cent of the area designated as Metropolitan Los Angeles.

In outlining the Study Area, as it is termed herein, boundaries of

Post~l Zones or Post Office Delivery Areas (described hereafter) were used

as exterior boundaries. In establishing these latter, there was taken into

consideration present daily movement of population~ by transit facilities,

and by private automobiles on competing highways, whereby people travelled

from their place of residence to work and shop. The boundary of the Study

Area was limited to an area outside of which people would probably use
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other means of transportation than the proposed monorail line.

The boundaries of this Study Area are shown on Plate IIl. Its

population, discussed later in this Report, and the relation of such popu-

lation to that of the County of Los Angeles, are shown in the following

tabulation:

Census of : ~ooulation :~ of Population
: Los Angeles County :Study Area :in Study Area, of
: : :County ~opulation
: : :

1930 : 2,208,492 : i~334~i00 : 60.4

1940 : 2,785,643 : 1,626,937 : 58.4

1950 : 4,151,687 : 2,284,363 : 55.0

1953" : 4,650,000 : 2,473,329 : 53.3

* Estimate of Los Angeles County Regional Planning
Commission for April 1953

This Study Area has contained, at least since 1930~ more than one-

half of the population in Los Angeles County, although the relative pro-

portion of such population to that of the County has decreased slightly

since 1930. It is believed that the provision of better transportation

within the Area will increase this ratio somewhat in forthcoming years.

Postal Zones

In the 1940 and 1950 Federal Censuses Los Angeles County was divided

into a series of "Census Tracts", these tracts being areas which had a popu-

lation which ranged~ in 1940, from 3000 up to 6000 or 7000. There were 580

of these tracts in the 1940 Census. Increase in population in various

sections of the County has caused the sub-division of many of these tracts,

and in the 1950 Census they numbered somewhat in excess of 700.

Various reports issued by the Bureau of Census for its 1940 and 1950

Censuses contain statistical information-in addition to population-pertainin~



to each of these Census Tracts. This information has proved to be very

valuable in the present Study.

Shortly after 1940, the Research Committee of the Los Angeles Chamber

of Commerce embarked upon a project to determine and segregate the population

in the 1930 Census to Census Tracts as they existed in 1940. This was

accomplished, and at the present time there alre available "Tracted" population

figures for the County for the three Census years, 1930, 1940 and 1950.

There has been some slight shifting of Census Tract boundaries in the 19~0

Census from thcseof the 1940 Census, but for all practical purposes such

tract boundaries may be considered comparable for all three Censuses.

In the Origin and Destination Study (discussed hereafter) it was

found necessary to allocate places of work and places of residences in

accordance with information available to both employers and employees. Few

people in the County know the number of the Census Tract in which they live,

but practically every employer and employed person is familiar with his

Postal Zone or Post Office Delivery District. As a result, it was determined

to use these latter two Units (hereinafter referred to "Postal Zones") as 

basis for studies of population and of travel patterns described in this

Report.

The City of Los Angeles is divided into Postal Zones south of the

Santa Monica Mountains, and the Cities of Glendale a.nd Long Beach are like-

wise zoned. The San Fernando Valley and the remainder of the Study Area is

not so sub-divided, but is divided into areas which are tributary to local

Post Offices and which are known as Post Office Distribution Districts.

In certain of the smaller Cities on the Coastal Plain, the City itself was

considered as a Postal Zone.

This study resulted in the development of 80 Postal Zones distributed

throughout the Study Area. Data pertaining to past and present population,
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to location of industrial establishments~ and other employing agencies~

and to place of residence of employees~ has been distributed amongst these

80 Postal Zones. These Zones are also shown on Plate III.

Z
<
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III

POPULATION

Los Angeles County

The Federal Census of 1880 found a population of 33~381 in Los

Angeles County. Seventy years later, the 1950 Census found a County

population of ~151~687~ or 12~.~ times the population 70 years previous.

The Regional Plarn~ing Commission estimates the County popul~.tion-as of the

Fall of 19~3-to be 4~7~0~000~ or 1~2.~ times the 1880 population.

To forecast future population in an area which has for so long been

functioning under a dynamic economy is a far more difficult task than to

forecast future population in more stabilized co~unities in the United

States. Table No. 2 and Figure No. 2 sho~ Census population of Los Angeles

County from 1880 to 19~0~ and in Figure No. 2 the County population has been

projected to the year 1980.

Past and Present Pooulation of Postal Zones

The boundaries of the various Postal Zones within the Study Area

~ere not coterminous ~ith boundaries of Census Tracts~ and in practically

every case~ except ~here the smaller incorporated Cities ~ere involved,

Postal Zone boundaries cut across Census Tract boundaries. In these Census

Tracts estimates ~ere made of the proportionate area of each Census Tract

within such Postal Zone~ and the area. and population of the Census Tract

within such Zone for the 1930~19~0 and 19~0 Censuses were estimated. From

these the total area of the Postal Zone and its total population for the

above three dates ~as estimated.

The entire Study Area ~as then divided into 13 Groups of Postal

Zones~ all of ~hich~ from local kno~ledge~ had’more or less similar charact-

eristics as to population densities and rates of population increase.
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FIGURE N0. 2

PAST AND ESTIMATED FUTURE POPULATION
LOS ANGELES COUNTY-~I880 TO 1980

The writer has found, in numerous studies of population in Southern

California, that the percentage rate of population increase each decade

alternates, a decade with a percentage rate greater than the general

trend being followed by one with a rate less than such trend.

It will be noted that the rate of increase, indicated by the slope

of the line connecting points showing Census population, has this character-

istic. Rate of increase for the decade 1880-1890 is greater than the rate

of trend increase, that for the decade 1890-1900 is less, etc., etc. The

smallest percentage rate of population increase occurred during the 1930-

1940 decade, the Depression years.

As with population increases in all large Metropolitan areas, the

trend curve from 1880 to 1950 has a decreasing rate of increase with every

decade. Projected to the year 1980, the following are estimates of future

County population -

Census of 1960 5,500,000
1970 6,600,000
1980 7,5oo,ooo

These are believed to be reasonable figures, provided that the present sing~

family residential living characteristic can be maintained, by provision of

adequate mass rapid transit facilities and that no serious economic disturb-

ance nr international conflict occurs within this future period.

If the above trend curve were continued for another two decades, to

the year 2000, a County population of the order of 8,300,000 might be ex-

pected in 1990 and of the order of 9,000,000 by the year 2000. This, howeve~

in the opinion of the writer is too far in the future to estimate, with any

degree of assurance, the population of a dynamic community such as is Metro-

politanLo~ Angeles. See Table No. 2



TABLE NO. 2

PAST AND ESTIMATED FUTURE
POPULATION LOS ANGELES COUNTY

CENSUS
DATE

1860

1870

188o

1890

1900

1910

1920

1930

1940

1950

1960

1970

1980

: POPULA -: INCREASE
: TION : DECADE
: : NO.

: IN :

11333

15309

33381

101454

170298

504131

936455

2208492

2785643

4151687

5500000

6600000

7500000

3976 : 35.1
:

18072 : 118.0
:

68063 : 203.9

68844 : 67.9
:

333842 : 196.0
:

432324 : 85.8
:

1272037 : 135.8
:

577151 : 26.1
:

1366044 : 49.0
:

1348313 : 32.5
:

ii00000 : 20.0
:

900000 : 13.6
:

:
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Table No. 3 presents the area in acres, population for the Census years,

1930, 1940 and 1950, and the estimated population derived from figures of

the Los Angeles Regional Planning Commission for the Spring of 1~’33, as well

as the density of population for each of the 80 Postal Zones and the average

density for the 13 Groups of Postal Zones.

Future Population of Postal Zones

It is believed that the ratio of population of the Study Area to that

of the County will increase somewhat in the future, and the following esti-

mates of future population were made -

Date County Ratio Population Population of
Population of Study Area to Study Area

County Population

1953" 4,650,000 53.3% 2,473,329
1960 5,500,000 53.4 2,937,999
1970 6,600,000 53.4 3,528,400
1980 7,500,000 56.4 4,139,000

Z

Z
0

Population for each of the Zone Groups was then estimated, taking into

consideration past rates of population increases for each Zone Group,

present and ultimate probable densities and general personal knowledge of

the areas. Population of each Zone was then adjusted to total Zone Group

population. Similar procedure was followed in estimating population of

each Zone in each Zone Group Results for each Zone and Zone Group are¯

shown in Table No. 4.

Decentralization of Population

One of the most interesting facts encountered in this study resulted from

anana~ysls of population increase within a 20-mile radius of Downtown Los

Angeles between 1940 and 1950. Total population within this 20-mile radius

in 1950 was 4,051,903 persons or 97.8 per cent of the County population as

of that date. The area within this radius was divided into four quadrants
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FICARKE NO. 3

PAST AND ESTIMATED FUTURE POPULATION OF THE STUDY AREA
1930 to 1980 - BY GROUPS OF POSTAL ZONES

The locations of the groups of Postal Zones designated alphabet-

Ically on this Figure are shown on Plate III. The slope of each curve show-

ing population is proportionate to the percentage rate of population

increase during each decade. Up until 1953, Groups A, I, J and M had the

greatest rate of Population increase. Following 1953, rates, except for

those of Groups A and M tend to more or less stabilize Group F includes
"

the Central Business District of Los Angeles, which has shown a declining

population since 1940.

Percentage rate of increase for the 1940-1950 decade was as follows:

Group
1950 Population in ~ of

1940 Population

261.2
lO5.4
115.9
106.4
109.1

F 93.7
G 122.4
H 131.9
I 219.7
J 268.9

K 157.9
L 143.3
M 397.4

Study Area 140.4

See Tables Nos. 3 and 4
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TABLE NO. 3

PAST AND PRESENT POPULATION OF
STUDY AREA - 1930 - 1953

Z

Z
0
o :
~ :

AREA :1930 POPULTN:1940 POPULTN:I950 POPULTN:I953 POPULTN:
:ACRES : NO. :DEN-:
: : :SITY:

(2) : (3):
: : : :

: lO7O4; 16667: 1.6:
: 7286: 735: 0.i:
: 11037: 3569: 0.3:
: 6208: 980: 0.2:

15767: i.i:

NO. :DEN-:
:SITY:

(4) :(5) 
:

34356: 3.2:
1462: 0.2:
5000: 0.5:

-1769: 0.3:
39201: 2.8:

: GROUP A
: Burbank
:Chatsworth
: Canoga Park
: Encino
: No. Hollywood : 13968:

NO. :DEN-: NO. :DEN-:
:SITY: :SITY:

(6) :(7) (8) :(9) 
: : : :

78577: 7.3: 84591: 7.9:
3258 : 0.4: 4250: 0.6:

9509: 0.9: 12252: 1.2:
11133: 1.8: 14734: 2.4:
91133: 6.5: 101287: 7.3:

: Northridge : 4503:
:Pacolma : 6813:
: Reseda : 5390:
: San Fernando : 26686:
: Sun Valley : 5732:
: : :
: Tarzana : 4170:
: Universal City: 290:
: Van Nuys : 20124:
: Woodland Hills: 7402:

:

Total :130313:

885: 0.2: 1230: 0.3:
3148: 0.5: 5440: 0.8:
1623: 0.3: 3725: 0.7:

12756: 0.5: 17574: 0.7:
1964: 0.3: 4393: 0.8:

: : : :
884: 0.2: 1821: 0.4:

51: 0.2: ii:0.04:

3152: o.7: 4166: 0.9:
!9253: 2.~: 25661: 3.8:
14810: 2.8: 19365: 3.6:
40752: 1.5: 51760: 1.9:
18687: 3.3: 20640: 3.6:

: : : :

4390: i.i: 5814: 1.4:
7:0.02: 7:0.02:

79973: 4.0: i05214: 5.2:
4774: 0.6: 6127: 0.8:

14059: 0.7:
609: 0.i:

28268: 1.4:
1025: 0.I:

73697: 0.6: 145275: i.i: 379408: 2.9: 455868: 3.5:

: GROUP B
: L.A Zone 27 : 5269:
: 28 : 6047:
: 29 : 835:
: 38 : 1058:
: : :

: Total : 13209:

29128: 5.5: 34798: 6.6: 40311: 7.7: 39305: 7.5:
30522: 5.0: 36306: 6.0: 39257: 6.5: 37952: 6.3:
19498:23.4: 21300:25.5: 20866:25.0: 19869:23.8:
20246:19.2: 22255:21.0: 20500:19.4: 19328:18.3:

:
99394: 7.5: i14659: 8.7: 120934: 9.2: i16454: 8.8:

: GROUP C :
: Glendale 1 : 1524:
: 2 : 1368:
: 3 : 517:
: 4 : 631:
: 5 : 1262:
: : :
: 6 : 3077:
: 7 : 2939:
: 8 : i003:
:
: Total

7624: 5.0: 11464: 7.5: 15148: 9.9: 17457:11.5:
8054: 5.9: 12299: 9.0: 13918:10.2: 16017:11.7:
6194:12.0: 7172:13.9: 7653:14.8: 8810:17.0:
8350:13.2: 9695:15.4: 9980:15.8: 11397:18.0:

15242:12.1: 17840:14.1: 18837:14.9: 21688:17.2:
: : : :

10383: 3.4: 13041: 4.3: 15948: 5.2: 18350: 6.0:
4465: 1.5: 6019: 2.0: 6785: 2.3: 7806: 2.7:
2017: 2.0: 4599:. 4.6: 6986: 7.0: 7954: 7.9:

: : : : : : : : : :
: 12321: 62329: 5.1: 82129: 6.7: 95255: 7.7: 109479:8.9:



GROUP D
L.A. Zone 4

5:
6:
7:

18 :

:

Total :

: AREA
:ACRES
:

: (1) 
:

: 2132:
1978:
1066:
1684:
1942:
2319:

TABLE NO. 3 CONTINUED

:1930 POPULTN:I940 POPULTN:
: NO. :DEN-: NO. :DEN-:
: ;SITY: :__:

(2) :(3) (4) :(5) 

1950 POPULTN:I953 POPULTN:
NO. :DEN- : NO. :DEN-

: SITY: : SITY
(6) :(7) (8) :(9)

37581:17.6: 40761:19.4: 40858:19.1: 39362:18.4:
40873:20.7: 48786:24.7: 50075:25.7: 48906:24.8:
29249:27.5: 33018:31.0: 33438:33.4: 32118:30.1:
39024:23.2: 42283:25.4: 43589:25.9: 41625:24.8:
36634:17.3: 39171:20.2: 44136:22.7: 43267:22.4:
17201~ 7.4: 23308:10.1: 29708:12.8: 30091:13.0:

11121: 200562:18.0: 227327:20.4: 241804:21.7: 235369:21.2:

: GROUP E
Zone 12

26

31
37
39

41
42
65

To’t~l

2065: 41845:20.2: 42632:20.6: 39751:19.2: - 38000:18.4:
2798: 48729:17.4: 54469:19.4: 56244:20.1: 53323:19.0:
2410: 32645:13.6: 34053:14.1: 35391:14.7: 35456:14.7:
3160: 13734: 4.3: 17669: 5.6: 25780; 8.$: 25862: 8.2:
2806: 16814: 6.0: 21875: 7.8: 27892: 9.9: 28322:10.1:

: : : : : : : : :

2276: 15297: 6.7: 17633: 7.7: 19808: 8.7: 20137: 8.8:
2770: 30142:10.9: 33193:12.0: 35372:12.8: 35307:12.8:
2811: 21764: 7.7: 24487: 8.7: 28261:10.0: 28712:10.2:

: : : : : : : : :

21096: 220970:10.5: 246011:11.6: 268499:12.7: 265119:12.6:

GROUP F :
L.A.Zone 13 : 459: 9496:20.7: 9779:21.3: 10485:22.8: 9808:21.4:

14 : 258: 6866:26.6: 6704:26.0: 6414:24.9: 6728:26.0:

1072: 28015:26.2: 32042:29.9: 29473:27.5: 27608:25.8:15
17 : 531: 24541:46.2: 27680:52.2: 24699:46.5: 23181:43.6:
21 : 1048: 14944:14.2: 14989:14.3: 14391:13.7: 13934:13.3:

: : : : : : : : : :

Total : 3368: 83862:24.9: 91194:27.0: 85462:25.4: 81259:24.1:

GROUP G :
L.A.Zone 22 : 7139: 29973: 4.2: 39420: 5.5: 61475: 8.6: 61131: 8.6:

23 : 3287: 33956:10.3: 36989:11.2: 43785:13.3: 43743:13.3:
33 : 1779: 39790:22.4: 40571:22.8: 44432:24.9: 44574:25.1:
63 : 2515: 40896:16.2: 44677:17.8: 48255:19.2: 48071:19.1:

: Total : 14720: 144615:9.8: 161657: ii. 0: 197947:13.4:197519:13.4:



TABLE NO. 3 - CONTINUED

: AREA :1930 POPULTN:I940 POPULTN:I950 POPULTN:I953 POPULTN:
: ACRES : NO. :DEN-: NO. :DEN-: NO. :DEN-: NOo :DEN-:
: : : SITY: : SITY: : SITY: : SITY :
: (1): (4):(5): (6):(7):

GROUP H :
: L.A.Zone i :
: 2 :
: ll :
: 58 :
: Bell :
: Huntington Pk. :
: South Gate :
: Maywood :

2282: 31875:14.0: 35655:15.6: 39341:17.2: 39589:17.3:
2273: 20653: 9.1: 24773:10.9: 40251:17.7: 40773:18.0:
2736: 63849:23.3: 69892:25.6: 79134:29.0: 78366:28.6:
3929: 8902: 2.3: 9060: 2.3: 10643: 2.7: 10663: 2.7:
4141: 11315~ 2.7: 25171: 6.1: 41527:10.0: 41218:10.0:
1792: 25994:14.5: 29985:16.7: 30598:17.1: 30804:17.2:
4475: 19632: 4.3: 26945: 6.0: 51116:11.4: 51473:11.4:

639: 6794:10.6: 9097:14.2: 11684:18.3: 12236:19.1:

: Total : 22267: 189014: 8.5: 230578:10.4: 304294:13.6:305122113.71

: GROUP I :
: L.A.Zone 59 : 2244:
: Compton : 8361:
: Lynwood : 3069:
: : :

: Total : 13674:

: GROUP J :
: Bellflower : 6037:
: Downey : 8141:
: Paramount : 2602:

13471: 6.0:
19764: 2.4:

7489: 2.4:

18874: 8.4:
31689: 3.8:
11594: 3.8:

31371:14.0:
75742: 9.0:
29456: 9.6:

31709 : 14. i :

86197:10.~:.31875:10. ,

40724 : 3" 0 : 62157 : 4.6 : 136569 : i0.0 : 1497821 ii. 0’:

6996: 1.2:
800~: 1.0:
3145: 1.2:

11774: 2.0:
12538: 1.5:

6320: 2.4:

37892: 6.3:
28402: 3.5:
16088: 6.2:

62964:10.4
41929:5.2
23548: 9.O

: Total : 16780: 18145: i.i: 30632: 1.8: 82382: 4.9: 128441:7.7

: GROUP K :
: Long Beach 2 536: 12592:23.5: 12133:22.6: 14080:26.3: 14378:26.8
: 3 : 2031: 15787: 7.8: 18739: 9.2: 24937:12.3: 25444:12.5
: 4 : 3745: 16888: 4.5: 18069: 4.8: 23596: 6.3: 29476:7.9
: 5 : 4885: 12611: 2.6: 21247: 4.4: 46908: 9.6: 52202:10.7
: 6 : 3061: 15826: 5.2: 18449: 6.0: 29446: 9.6: 30396:9.9

: 7 : 2061: 2713: 1.3: 5649: 2.7: 10404: 5.0: 10628:5.2
: 8 : 5313: 1623: 0.3: 3562: 0.7: 18375: 3.5: 20088:3.8
: i0 : 2158: 3916: 1.8: 7983: 3.7: 23690:11.0: 24269:11.3
: ii : 2351: O: 0.0: O: 0.0: 2638: i.I: 5964: 2.5:
: 12 : 613: 18483:30.2: 18176:29.6: 17005:27.8: 17370:28.3:

: 13 : 3467: 33414: 9.6: 33043: 9.5: 38553:11.1: 39538:11.4i
: 14 : 944: 11873:12.6: 12344:13.1: 11643:12.3: 11873:12.61
: 15 : 5458: 646: 0.i: 674: 0.i: 7299: 1.3: 11172: 3.4~

"1
: Total : 36623: 146372: 4.0: 170068: 4.6: 268570: 7.3:318468 8.7



TABLE NO. B - CONTINUED

GROUP L
Harbor City
San Pedro
Wilmington

Total

: A~EA
: ACRES : NO. :DEN-: NO. : DEN-:
: : :SITY: :SITY :
: (1) : (2) (4)

: -L!714: 1608: 0.9: 2121: 1.2:
: 13289: 36363: 2.7: 44086: 3.3:
: 6796: 13665: 2.0: 15205: 2.2:

: 1930 POPULTN: 1940 POPULTN: 1950 POPULTN: 1953 POPULTN:
NO. : DEN- : NO. : DEN- :

: SITY: : SITY:
(6) :’(-#-~-:(8):-(~--:

6192: 3.6:
56496: 4.3:
25300: 3.7:

6729: 3.9:
5748o: 4.3:
27119: 4.0:

21799: 51636: 2.4: 61412: 2.8: 87988: 4.0: 91328: 4.2’:

: GROUP M
: Torrance : 12720: 2780: 0.2: 3838: 0.3: 15251: 1.2: 19121: 1.5:

Total
Z

Z

Z
: GRAhD TOTAL

O

< L. A Countyu "
¯ Population

: :

: 12720: 2780: 0.2: 3838: 0.3: 15251: 1.2: 19121: i.~

330011:1334100 i 4.0:1626937:4.9::2284~63: 6.9:2473329: 7.5:

2208492 2785643 4151687 4650000

Study Area
Population in ~
of County Poiulation

6o.4 58.4 55. o 53.3

Z
<



KEY

INCREASE OF POPULATION
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FIGURE NO. ~

PERCENTAGE RATE OF INCREASE
BY POSTAL ZONES

WITHIN STUDY AREA 1940-I~0

As would be expected, percentage rates of increase during this

decade were the largest in those Postal Zones at either extremity of the

Study Area - in the entire San Fernando Valley and in the Zones easterly

and southerly of the industrial area from Vernon through Compton, with the

exception of the City of Long Beach and Signal Hill.

The "core" area around the Central Business Distric% and some of

Hollywood, showed for the most part moderate rates of increase ranging

up to lO-19 per cent~ but likewise showed some areas where a slight de-

crease in population occurred. This decrease was due to commercialization

and industrialization-for the most part with light industry-of former

residential areas~ and also because of the taking for freeway purposes~ in

recent years~ of substantial areas which had a high population density in

194o.



TABLE NC. ~ CONTI~JED

: GROUP D

: L. A. Zone
:

:

:

:

:

:

: Total

: AREA :1953 POPULTN:I960 FOPULTN:I970 FOPULTN:I980 ~OPULTN:
:ACRES : NO. :DEN- : NO. :DEN-: NO. :DEN-: NO. :DEN-:
: : :SITY : :SITY : :81TY : :SITY:

:’(i) : (2) : (3) : (4) : (5): (6) : (7):

4 : 2132 : 39362: 18.4:

5 : 1978 : 48906: 24.8:
6 : 1066 : 32118: 30.1:

7 : 1684 : 41625: 24.8:
18 : 1942 : 43267: 22.4:
36 : 2319 : 30091: 13.0:

44600:21.0: 50200:23.6:
55800:28.2: 63100:31.9:
33200:31.1: 33000:31.0:
43200:25.7: 42900:25.4:
45700:23.6: 46600:24.0:
31500:13.6: 34200:14.7:

(8) :(9) 
: :

55ooo:25.8:
6~00o:34.9:
32000:30.0:
42000:24.9:
47000:24.2:
35ooo:15.~:

:11121:235369: 21.2: 254000:22.8: 270000:24.2: 28oooo:25.1:

: GROUP E
: L.A. Zone
:

:

:

:

:

: Total

12 : 2065 : 38000: 18.4:
26 : 2798 : 53323: 19.0:
31 : 2410 : 35456: 14.7:
32 : 3160 : 25862: 8.2:
39 : 2806 : 28322: i0.i:

: : : :

41 : 2276 : 20137: 8.8:
42 : 2770 : 35307: 12.8:
65 : 2811 : 28712: 10.2:

38900:18.8: 39900:19.3:
55900:20.0: 59600:21.3:
35900:14.9: 36400:15.1:
27500: 8.7: 29800: 9.4:
30700:10.9: 33800:12.0:

: : : :

21900: 9.6: 24500:10.8:
36900:13.3: 38900:14.0:
32300:11.5: 37100:13.2:

: : : :

41000:19.8:
63000:22.5:
37000:15.4:
32000:10.1:
37000:13.2:

: :

27000:11.9:
41000:14.8:
42000:15.0:

: :

:21096:265119: 12.6: 280000:13.3: 300000:14.2: 320000:15.2:

: GROUP F
: L.A. Zone
:

:

:

:

:

: Total

iB : 459 : 9808: 21.4:
14 : 258 : 6728: 26.0:
15 : 1072 : 27608: 25.8:
17 ~ 531 : 23181: 43.6:
21 : 1048 : 13934: 13.3:

: : : :

: 3368 : 81259: 24.1:

9300:20.3~
6300:24.4:

27400:25.6:
23100:43.5:
13400:12.8:

8700:19.0:
5(o0:22.1:

27300:25.5:
23000:43.3:
12700:12.1:

79700:23.6: 77400:23.0:

8000:17.5:
5000:19.4:

27000:25.1:
23000:43.3:
12000:11.4:

: :

75000: 22. ~:

: GROUP G
: L.A. Zone
:

:

:

22 : 7139 : 61131: 8.6:
23 : 3287 : 43743: 13.3:
33 : 1779 : 44574: 25.1:
63 : 2515 : 48071: 19.1:

60000: 8.4:
42700:13.0:
45500:25.6:
49800:19.8:

5850O: 8.2:
41400:12.6:
46800:26.3:
52400:20.8:

57000: 8.0:
40000:12.2:
48000:27.0:
55000:21.9:

: Total : 14720 : 197519: 13.4: 199000:13.5: 199000:13. 5: 200000:13.6:



TABLE NO. 4 - CO~[fINUED

: GROUP H : APEA :1953 POPULTN:I960 POPULTN:I970 POPULTN:I980 POPULTN:
:DEN- : NO. :DEN-: NO. :DEN-: NO. :DEN-:
:SITY : :SITY: :SITY: :SITY:

:(5) (6) :-~-~-~ : (8) :(9) 
: : : : : :

43000:18.9: 43000:18.8: 45000:19.7:
44700:19.7: 46800:20.6: 48000:21.1:
77600:28.4: 76000:27.8: 75000:27.4:
10900: 2.8: 10900: 2.8: ii000: 2.8:
46600:11.3: 53000:12.8: 55000:13.3:
35600:19.9: 41900:23.4: 45000:25.1:
56600:12.4: 62800:14.0: 67000:15.0:
13000:20.4: 13600:21.3: 14000:21.9:

:(3) : (4)
:

2282: 39589: 17.3:
2273: 40773: 18.0:
2736: 78366: 28.6:
3929: 10663: 2.7:
4141: 41218: i0.0:
1792: 30804: 17.2:
4475: 51473: 11.4:

639: 12236: 19.1:

: :ACRES : NO.
: : :

: : (1) : (2)
: :

: L.A. Zone 1 :
: 2 :
: ii :
: 58 :
: Bell :
: Huntington Pk. :
: South Gate :
: Maywood :

: Total : 22267:305122: 13.7: 328000:14.7: 348000:15.6: 360000:16.2:

GROUP I :
L. A. Zone 59 :
Compton :

:i~TM :

Total

2244: 31709: 14.1:
8361: 86197: 10.3:
3069: 31875: 10.4:

33000:14.7: 35000:15.6: 36000:16.0:
99000:11.8: 112000:13.4: 118000:14.1:
39000:12.7: 43000:14.0: 46000:15.0:

: 13674:149782: ll. 0 : 171000 : 12.5 : 190000 : 13.9 : 200000:14.6:

GROUP J
Bellflower
Downey
Paramount

: 6037: 62964: I0.4:
: 8141: 41929: 5.2:
: 2602: 23548: 9.0:

68000:11.2:
77000: 9.5:
29000:11.1:

71000:11.8: 74000:12.3:
98000:12.0: 115000:14.1:
33000:12.7: 36000:13.8:

: Total : 16780 : 128441: 7.7 : 174000: i0.4 : 202000 : 12.0 : 225000 : 13.4:

: GROUP K :
Long Beach 2 :

3~
4:

5:
6:

:

7:
8:

i0 :
ii :
12 :

13 :
14 :
15 :

536: 14378: 26.8: 18500:34.5:
2031: 25444: 12.5: 37500:18.5:
3745: 29476: 7.9: 35700: 9.6:
4885: 52202: 10.7: 62400:12.8:
3061: 30396: 9.9: 34400:11.2:

: : : : :

2061: 10628: 9.2: 18300: 8.9:
5313: 20088: 3.8: 34400: 6.5:
2158: 24269: 11.3: 27400:12.7:
2351: 5964: 2.5: 17600: 7.5:

613: 17370: 28.3: 19300:31.5:
: : : : :

3467: 39538: 11.4: 43400:12.5:
944: 11873: 12.6: 12600:13.4:

5458: 11172: 3.4: 35500: 6.5:

18800:35.1: 19000:35.5:
51800:25.5: 61000:20.0:
43800:11.7: 45000:12.0:
67500:13.8: 69000:14.1:
36500:11.9: 37000:12.1:

: : : :

19700: 9.6: 21000:10.2:
49900: 9.4: 64000:12.0:
27700:12.7: 28000:13.0:
26700:11.4: 31000:13.2:
19700:32.1: 20000:32.6:

: : : :

45500:13.1: 47000:13.6:
12800:13.6: 13000:13.8:
47600: 8.7: 65000:11.9:

: Total : ~6623:~18468: 8.7: 397000:10.8: 468000:12.8: 520000:14.2:



TABLE NO. 4 - CONTINUED

: GROUP L

: ;~arbor City
: San Pedro
: Wilmington
:
: Total

: AREA : 1993 POPULTN: 1960 POPULTN: 1970 POPULTN: 1980 POPULTN:
:ACRES : NO. :DEN- : NO. :DEN- : NO. :DEN- :
: : :SITY: :SITY: :SITY:
: (1) : (2) : (3): -U~--:~ : T~) : (7):
: : : : : : : :

: 1714: 6729: 3.9: 8300: 4.8: 12900: 7.3:
: 13289: 97480: 4.3: 63300: 4.8: 76400: 9.8:
: 6796: 27119: 4.0: 29400: 4.3: 34100: 5.0:

NO. :DEN- :
:SITY:

(8) : (9):
: :

17000: 9.9:
92000: 6.9:
41000: 6.0:

: 21799: 91328: 4.2: i01000: 4.6: 123000: 5.6: 150000: 6.9:

: GROUP M :
: Torrance : 12720: 19121: 1.5: 32000: 2.5: 53000: 4.3: 80000: 6.3:

: Total : 12720: 19121: 1.5: 32000: 2.5: 53000: 4.3: 80000: 6.3:

: GRAND TOTAL ;~30011~2473329: 7.5:2937700: 8.9:3528400:10.7:4139000:12.5:

L. A. County 4650000 55OOOOO 6600000 7500000
Population

Study Area
Population in ~
of County Population

53.3 53.4 53.4 56.4

Z
<



and each quadrant was divided into Zones or Sectors of various radii,

2,5,8,13 and 20 miles, from the center of Downtown Los Angeles. These

quadrants and zones are shown on Figure No. 5, with the area and populat-

ion of each Zone within each quadrant, total area, and also population den-

sity in persons per acre for the Census years 1930, 19~0 and 1950 are like-

wise given in Table No. 5.

Densities outside of the 8-mile radius are still very low, and

encourage this trend towards single family residential living. That it is

continuing is borne out by data collected by the Los ~ngeles Regional Plann-

ing Commission. At the present time 66 per cent of the residential family

units in Los Angeles County are single fa~ly in character, and of family

units constructed between 19~0 and the present time, 77 per cent were single

fa~tly in character.

~o,puX~tlon Density

Metropolitan Los Angeles has always been characterized by a low

density of population. In the Spring of 1953, with a total County populat-

ion of ~,6~0,000 - 98 per cent of which lived within a 20-mile radius of

Downtown Los Angeles, the average population density of the area was 6.5

persons per acre. The density of the Study Area was slightly in excess of

this figure,being 7.~ persons per acre.

Of the 80 Postal Zones included in the Study Area, 13 had a population

density in excess of 20 persons per acre. The total population of these

13 Zones in the Spring of 1953 was 407,798 persons, or 16.5 per cent of the

total population of the Area. The highest population density within the

Study Area -43.6 persons per acre- occurred in Postal Zone 17, in the City

of Los Angeles, as of the Spring of 1953. There was one Postal Zone having

a population density in excess of 30 persons per acre at that time, and the
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FIGURE NO. 5

QUADRANTS AND SECTOPS WITHIN A 20-MI,LE RADIUS
OF DOWNTOWN LOS ANGELES

This map is to be used in connection with Table No. 5, which presents

the changing distribution of population within a 20-mile radius of Downtown

Los Angeles as of 1930-1940 and 1950.

Total population as of 1950 was fairly well distributed amongst the

four quadrants, ranging from 818,553, or 20.4 per cent of the total populat-

ion, within the 20-mile radius in the Northeast Quadrant, to 1,114,478 or

27.5 per cent of this total, in the Southwest Quadrant. Population increase

during this period was the least in the Northeast ©.uadrant, being 232,280

or 17.5 per cent of the total increase, and the greatest in the Southeast

Quadrant, being 348,746, or 26.3 per cent.

Population densities in 1950 ranged from 4.5 persons per acre in the

Northwest Quadrant to 8.4 persons per acre in the Southwest Quadrant. The

average density for the entire area within the 20-mile radius was 5.6 persons

per acre(areas for which population density was computed included all hill

and mountain~ as well as valley land within each Quadrant and Sector.)

The most ~ignificant facts developed in this study were -

a. In 1930, 63.2 per cent of the total population within the 20-mile
radius lived within an 8-mile radius. By 1940, this percentage
had dropped to 58..5, and by 1950 it had dropped to 45.1.

b. Of the total population increase between 1940 and 1950 of 1,327,438
within this 20-mile radius, 1,090,666 or 82.2 per cent(practically

5 out of 6) occurred outside of the 8-mile radius.

c. Should this trend in decentralization of population increase
during the 1950-1960 decade-and there is every reason to believe
that it will-provided adequate transportation is provided,
population increase during the coming decade outside of the
8-mile radius can be expected to be somewhat in excess of
1,000,000 persons, and total population outside of this radius
by 1960 can be expected to be of the order of 3-¼ million
people, or about 60 per cent of total population within the
20-mile radius.
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remaining ll of the above 13 Postal Zones had a population density of

between 20 and 30 persons per acre.

A slight loss in population between the time of the 1950 Census and

the ~pring of 19~3~ occurred in 19 Postal Zones~ these having a total popula-

tion in 1950 of 721~726. This loss in population ~mounted to 17,527 persons,

or 7.7 per cent of the 1950 population of the Study Area. This loss occurred

~ in the Zones of highest density and was due essentially to (a) the industrial-

~ izatlon or commercialization of land use in these Zones of high population

d~n~lty~ or (b) the condemnation of a substantial area of land in these Zones

for use in construction of freeways.

Lo~tion of Areas of Low Population Density

It can be expected that the large population increases numerically

as well as percentage-wise would occur in areas having at the present time

l~ population densities. Figure Nos. 6 and V present by Postal Zones

the population density in persons per acre as of 19%, and estimated popu-

latlon density in persons per acre as of 1980~ and Figure ~ shows the per-

centage increase in population from 1940 to 19~0 in Census Tracts. It will

be noted in this last Figure that the high rates of population increase

during the above decade occurred in the San Fernando Valley and also south-

erly of Los ~mgeles~ with the exception of the City of Long Beach.
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FIGURE NO. 6

DENSITY OF POi~ULATION WITHIN STUDY AREA
BY POSTAL ZONES - 1993

This map shows that~ in spite of the fact that the greatest per-

cen~ge rate of population increase during the 1940-1950 decade occurred at

either extremity of the Study Area, population densities at such extremi-

ties are still relatively low~ and for this reason the large future in-

creases in population-provided that adequate transportation facilities

are provided-can be expected to occur in the areas of present and future

low population density.

Residential building lots-usually 50’ x 150’ in dimensions-result

in about 5 lots per acre With 3.3 persons per family, this results in

a saturation density of 16 persons per acre for strictly residential areas

of this character Since World War II~ however, fsmi!y size ~s increasing,

ar.d in new sukdivisicns cccupied Ly the younger Fopul~ation, sa.turat~on

densil;ies of from 17 to 19 per acre may be reached.

Allowing for local commercial buildings~ a few multiple dwellings~

schools and park~, saturation densities today of from 15 to 17 per acre may

occur when large areas are considered.

This map shows that there are still large areas with densities of

much less than these latter figures.

See Table No. 3



DENSITY OF POPULATION



39

FIGURE NO. 7

ESTI~TED FUTURE DENSITY OF POPULATION
WITHIN THE STUDY AREA - AS OF 1950

This map is based upon da~a in Table No. 5. Average population

density in 1950 is estimated as 12.5 persons per acre.

There are still a considerable number of Postal Zones where populat-

ion density in 1950 is estimated to be considerably below the saturation

point for single family residences. Zones in Groups D and F average in

excess of 20 persons per acre and in Groups E and H in excess of 15 persons

per acre.

Increased use of land for industrisl purposes in the area southerly

from Vernon to San Pedro Harbor may result in densities as ~iven in Table

No. 4~ approachin~ saturation by 1950., but there still will be considerable

room for population living in single family residences in those Zone Groups

having population densities of less than 12-13 persons per acre~ as of that

date.

See Table No. 4
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ECONOMIC CHARACTERISTICS
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While this Report does not deal essentially with economic character-

istics of the general area~ it was thought advisable to present a small

amount, of material pertaining to this subject.

Median Value of Owner Occupied Single Family Homes - 1950

Figure No. $ shows by seven brackets the median value of single

family owner occupied homes within the Study Area. As with income, most

seotions in which the higher value homes occur are located outside of the

Study Area.

Median Income Per Family - i950

Figure No. 9 shows the range in family income in six different

brackets. Most of the high family income areas are without the Study Area.

Econom/c Indices

Figure No. i0 and Table No. 6 present certain Indices for the Los

Angeles Metropolitan Area over the past three or more decades. Gasoline

Sales are for the entire State of California, as such sales in individual

Counties of the State are not reported 3epara,tely.
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FIGURE NO. $

Y~IAN VALUE OF OWNER OCCUPIED SINGLE FAMILY HON~S
WITHIN STUDY AREA - 1950

This factor is usually considered to be a very good indicator of the

economic status of residents within any area and may be considered to be so

in those Census Tracts having relatively low population densities, but a

comparison with Figure No. 9, Median Income per Family, will not show very

good correlation between Median Velue of Homes and Median Family Income, for

all Census Tracts,for the following reasons.

In many areas of hi~her population densities, a considerable number

of inhabitants therein live in multiple dwellings, and for the most part,

single family homes, while having a high value, house a pelatively small pro-

portion of the total population, with residents of multiple dwellings being

in asomewhat lower economic bracket. Consequently, high values of single

family owner occupied homes do not refLoct high income in these Tracts.

High population densities also occur in the older sections of the

area, where single family homes were built many years ago before present

costs levels existed. Furthermore, the market for such older homes is not

great, further resulting in lower values. In m~st of the areas where median

~alues are in excess of $ ~000, homes have been built in recent years during

the era. of high construction costs.

In the Census Tracts not colored, no data was given in the Census

Reports as to this factor.
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FIGURE NO. 9

MEDIAN FAMILY INCOME WITHIN THE STUDY AREA - 1950

This map indicates Median Family Income as of 1990, in each Census

Tract within the Study Area. In general, such income ranged from $ 2900

to $ 4900 per year, except in a small area in Holls~rood, within Downtown

Los Angeles and within an area southerly and southwesterly therefrom, in

the Watts area westerly of Lynwood, and in a small area along the Ocean in

Long Beach, in which areas Median Income ranged from under $ 1900 up to

$ 2500 per year.

Areas with Median Income in excess of ~ 4900 per year are few in

number within the Study Area, as most of such areas in the County occur in

Pasadena, Beverly Hills, Westwood, West Los Angeles, the "Malibu" and Palos

Verdes, all of which are outside of the Study Area.

Experience in other communities where mass rapid transit facilities

exist shows that areas having family incomes within the $ 2900 to $ 4500 per

year bracket develop a higher riding habit on such systems than those where

incomes are in higher or lower brackets.

In Census Tracts not colored, no data regarding income was given in

the Census Reports.
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FIGURE N0. i0

ECONOMIC INDICES-METROPOLITAN LOS ANGELES-1920-1953

Various Economic Indices pertaining to Metropolitan Los Angeles are

shown on this Figure. They all show an increase from 1920 through 1929~

except that the Index for Building Permits declined during the early 1930’s

and, with the exception of Building Permits and Number of Production Workers

¯ in Manufacturing and the Motion Picture Industry~ all showed a continued ri~

~ following the early 1930’s. The general rate of increase in all Indices,

except the foregoing, following this 1930-1935 period was considerably in

excess of the rate of increase of population.

The initial decline in Building Permits during the 1920’s probably

indicated that the local population was becoming adequately housed, and that

industrial plant construction had slowed down, while the decline in this

Index during the 1941-1943 period was due to lack of availability of building

materials and of construction labor .

The most significant fact in this graph is that, while the Index for

the number of production workers dropped sharply from in excess of 300% in

1943 to well below 200% in 1946, and then continued at around this level for

several years, other Indices~ the Areal Economic Index and the Indices of

Bank Debits, Department Store Sales, KWH Power Sales and Building Permits,

did not reflect this decline. This would indicate that production workers,

laid off from War Industry, still had money to spend and had foun~ Jobs at

which to earn such money.

The extremely high rise in Building Permits would indicate that many

of these former production workers secured employment in construction, resi-

dentlal and industrial, and the continued rise in KWH Power Sales, after a

short drop following 1944, also would indicate that Post-War industrial

aotivity recovered fairly rapidly. See Table No. 6.
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TABLE NO. 6

ECONOMIC INDICES - LOS ANGELES AREA
(1939-40 - 100%)

:YEAR:POPUL-:ECONOM-: BANK :DEPT. :NO. OF : KWH : BLDG. :PASSGR.:GASOL-:
: : ATION: IC :DEBITS:STORE :PRODUC-: POWER:PERMIT : CAR : INE :

: INDEX : :SALES : TION : SALES:VALUAT-:REGIS- : SALES:

:(1) 

:1919:
:1920:

: 22:
: 23:
: 24:
:1925:
: :

:1926:
27:

: 28:
: 29:
:1930:
: :

:1931:
: 32:
: 33:
: 34:
:1935:

:1936:
: 37:
: 38:
: 39:

z

: : : :WORKERS: : I0N :TRATION: :
(2) (3) (4) : (5) : (6) 

: : : : :

32.7: 37.0 : 36.2: 36.1: 40.9 :
33.6: 50.6 : 52.1: 49.3: 41.6 :

: : : : :

39.2: 50.0 : 51.7: 51.4: 36.9 :
44.1: 59.2 : 59.8: 56.7: 40.8 :
49.0: 77.9 : 80.7: 70.3: 48.8 :
59.2: 74.7 : 85.1: 73.4: 47.2 :
62.4: 80.1 : 91.0: 79.9: 51.3 :

: : : : :
66.1: 85.7 : i00.4: 85.0: 57.2 :
69.0: 89.5 : 107.0: 89.0: 59.2 :
72.1: 93.9 : 123.8: 90.1: 60.7 :
74.7:100.9 : 140.3: 91.8: 68.1
79.3: 88.6 : 115.8: 85.9: 59.9

: : : :
81.8: 73.9 : 88.7: 76.7: 51.3
83.8: 57.9 : 62.8: 59.1: 44.5
83.0: 55.5 : 58.0: 55.2: 47.1
85.5: 60.6 : 62.1: 59.6: 57.3
85.7: 71.8 : 77.6: 70.0: 66.6

: : : :
88.0: 86.9 : 97.5: 82.1: 78.1
93.6: 95.4 : 105.7: 88.8: 90.3
97.5: 89.4: 93.6: 85.3: 83.6

(7) (8) (9) : (lO):
: : : :

: 23.2 : : :
: 46.8 : : :
: : : :

: 60.2 : 16.8 : :
: 96.0 : 20.7 : :
: 151.2 : 28.3 : :
: 123.1 : 40.2 : 38.9:
: 126.1 : 45.6 : 43.8:
: : : :

: 109.1 : 49.7 : 49.3:
54.7:102.3 : 55.0 : 55.5:
62.1: 91.0 : 59.0 : 59.5:
72.1: 87.0 : 64.1 : 67.0:
73.5: 66.0:: 76.3 : 71.2:

: : : :

4: 16.2 : 79.1 : 71.8:
67.1: 17.2 : 75.8 : 71.3.:
70.0: 17.4 : 75.6 : 71.3:
74.9: 38.9 : 76.6 : 79.8:

: : : :
83.8: 67.2 : 82.4 : 87.1:
91.0: 74.6 : 89.0~,: 92.1:
92.7: 83.5 : 95.8 : 92.0:

98.3: 95.5 : 96.4: 93.7: 92.4 : 97.4: 93.5 : 96.2 : 97.8:
:1940: i00.0:104.5 : 103.6: 106.3:107.6 : 102.6:106.5 : i00.0 : 102.2:
: : : : : : : : : :
:1941: 103.0:130.2 : 125.0: 125.1:155.7 : i18.1:141.3 : 107.2 : 114.7:
: 42: 107.1:153.9 : 141.9: 140.7:225.2 : 135.8: 68.9 : i15.i : 98.8:
: 43: 111.8:194.5 : 182.1: 167.4:303.6 : 170.2: 45.0 : 110.8 : 81.7:
: 44: 115.7:211.4 : 214.4: 189.1:288.2 : 189.6: 66.9 : 106.2 : 83.5:
:1945: 120.0:215.9 : 251.7: 213.7:225.5 : 177.3:120.9 : 107.0 : 103.1:
: : : : : : : : : : :
:1946: 125.1:243.6 : 306.4: 277.7:183.9 : 180.8:319.1 : 108.5 : i39.5:
: 47: 130.3:261.4 : 323.7: 313.7:186.1 : 198.4:395.6 : 117.3 : 152.8:
: 48: 136.0:279.8 : 351.0: 334.9:186.2 : 216.1:493.8 : 131.0 : 163.0:
: 49: 142.0:269.2 : 344.9: 305.5:183.8 : 232.0:419.3 : 140.0 : 170.O~,
:1950: 149.0:308.2 : 388.0: 321.8:204.8 : 244.2:610.9 : 151.8 : 182.0:
: : : : : : : : : : :
:1951: 152.6:334.5 : 441.4: 322.8:243.5 : 276.5:517.1 : 168.1 : 198.0:
:1952: 158.0:361.9 : 481.2: 353.4:271.5 : 304.0:600.0 : 178.0 : 211.3:
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TABLE NO. 6 CONTINUED

Notes

All Indices refer to average of 1939-1940 as 100%,
except population, which is as of April l, 1940.
Population for 1930-1940-1950 is for April 1st -
in other years for January 1st.

Sources

Col. 2 - All years except 1920-1930-1940 and 1950
Research Dept. L.A. Chamber of Commerce.
Other years - U.S. Census.

Cols. 3-4-5-6-8 - Research Department - Security First
National Bank of Los Angeles. Col. 6- No. of
Production Workers includes only workers engaged
in Production and is exclusive of Administrative,
Clerical and other employees.

Col. 7 Research Department
Commerce.

Los Angeles Chamber of

Col. 9 - California. State Department of Motor Vehicles

Col.10 - Automobile Club of Southern California

100% Averages

CoS. 2 - Population 1940

4 - Bank Debits 1939

2,785,643

1940 $ 10,424,552,000

6 - No. Production Workers 1939-1940
Monthly - 160,608

7 - KWH Power Sales 1939-1940

8

9

i0 -

Average

3,780,573,000

Building Permits 1939-1940 $ 219,832,500

Passenger Auto Registration 1939-1940 - 1,019,293

Motor Vehicle Fuel Sales - State of California
1939-1940 - 1,698,041,000 gallons
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PASSENGER AUTOMOBILES

Los Angeles County has the greatest density of passenger automobile

registration - expressed as the number of persons per registered automobile-

or conversely - as the number of automobiles per 1000 population, of any

large metropolitan area in the United States, which means in the World. This
¯

~~ fact~ the relatively low population density~ and the prevalence of single

u¯ family residential living, are all closely related.

Densit~ of Passenger Automobile Registration in i0 Largest
Counties in the United States 1951-19~2

As of 19~1-19~2~ there were 2.76 persons per passenger automobile in

Los Angeles County, or 363 passenger automobiles per 1000 County population.

The Five Boroughs of New York City had 7.03 persons per passenger automobile,

or 1~2 automobiles per 1000 population.

D~n~t~ of Passenger Automobile Registration - Los Angeles Count~
Pa~t and Estimated Future

In 1953, there were an estimated 1,895~000 passenger automobiles

registered in Los Angeles County, or 2.~3 persons per automobile-412 per

~~ i000 of County population. This increase in the number of passenger auto-

¯ ~l:~blles has been much greater than the increase in population~ as is shown

on Figure No. 12 and T~le No. 8.

Statutor~ Requirements for Garages in Residential Buildings

Ever since 1930, the City of Los Angeles has specified by Ordinance

that one garage or storage space for an automobile must be provided for

every family dwelling unit constructed, whether such unit be a single family

or a multiple dwelling. Today no one thinks of building a single family



York
Phila-

Cook

ho~a

~7

TABLE NO, 7
DENSITY OF PASSENGER AUTOMOBILES

IN TEE i0 LARGEST COUNTIES AS

:RANK: COUNTY : PRINCIPAL : PERSONS : AUTOS :
: IN : : CITY : PER : PER :
:DEN-: : : AUTOM0- : 1000 :
:SITY: : : BILE :POPULATION:

: 1 : Los Angeles : Los Angeles : 3.76 : 363 :
: : : : : :
: 2 : Wayne : Detroit : 3.27 : 3O6 :
: : ! : : :

: 3 : Cuyahoga : Cleveland : 3.42 : 292 :
: ; : : : :
: 4 : Middlesex : Lowell : 4.13 : 242 :
: : : : : :

: 5 : St. Louis : St. Louis : 4.23 : 236 :
: : : : ! :
: 6 : Cook : Chicago : 4.26 : 232 :
: : : : : :
: 7 : Allegheny : Pittsburg : 4.72 : 212 :

: $ : B~.Ittr~c : Baltimore : 5.07 : 197 :
: ~ : : : : :
: 9 : Pbil~delphia: Philadelphia: 5.95 : 168 :
: : : : :
: i0 : N~wYork : New York : 7.05 .: 142 :
Source - Automobile Facts and Figures - 1953

0 1 2 3 ~ 5 6

7.03
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REGISTERED PASSENGER CARS AND POPULATION
FOR LOS ANGELES COUNTY
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FIGURE NO. 12

PAST, PRESENT AND ESTIMATED FUTURE PASSENGER AUTOMOBILE
REGISTRATION IN LOS ANGELES COUNTY 1921 - 1980

Total number of passenger automobiles registered in Los Angeles County

have shown a continuous rise since 1921, with the exception of a few years

in the early 1930 decade, during the Depression, and also during the early

years of World War II, when the number declined slightly.

The mumber of persons per passenger automobile also continuously de-

clined , except for these two periods, and in 1953 reached a low figure

(a high density) of 2.43 persons per car, or 412 passenger automobiles per

lO00 County population.

The curve of persons per car, from the trend of the curve following

1946, might have been projected from a high of 3.16 in that year down to

around 1.5 in 1980~ but it is believed that other factors will come into

play, economics, availability of garage accomodations, traffic congestion,

which will prevent it from dropping to this low figure. Some reduction can

be expected, however, and the curve has been flattened out by 1970 at a

figure of 2.1 p~rsons per car. This indicates a total passenger automobile

registration of 3,700,000 passenger cars by 1980, about twice the present

n~mber.

... See Table No. 8



TAB ~LE NO. 8

LOS ANGELES COUNTY PASSENGER CAR
REGISTRATION AND POPULATION

1921- 1953

: YEAR : PASSENGER : COUNTY : POP’N. : PASSENGER :
: : CA~S :P0~UIATION: PER : CAPS :
: : REGISTERED: : PASS. : 1000 :
: : : : CAR : POP’N. :

: (1) (2) (3) : (4) 
: : : :

1921 : 171624 : I09250C : 6.37 : 157 :
22 : 211000 : 1229490 : 5.82 : 172 :

23 : 288000 : 1336130 : 4.64 : 216 :
24 : 410000 : 1648670 : 4.02 : 249 :

1925 : 465000 : 1737570 : 3.74 : 268 :
26 : 5o6ooo : 184255o : 3.64 : 275 :
27 : 560000 : 1925010 : 3.43 : 291 :
28 : 601637 : 2010170 : 3.34 : 299 :
29 : 654100 : 2081070 : 3.18 : 314 :

: : : :

1930 : 776677 : 2208492 : 2.85 : 352 :
31 : 866264 : 2278580 : 2.63 : 381 :
32 : 805787 : 2336060 : 2.90 : 345 :

33 : 772399 : 2308870 : 2.99 : 334 :
34 : 770877 : 2381080 : 3.09 : 324 :

: : : :

1935 : 779915 : 2389680 : 3.06 : 326 :
36 : 838983 : 2453970 : 2.93 : 342 :
37 : 907223 : 2609270 : 2.88 : 348 :
38 : 975392 : 2718780 : 2.79 : 359 :
3~ : 979974 : 2738390 : 2.80 : 358 :

: : : :

1940 : 1019293 : 2785643 : 2.73 : 366 :
41 : 1093290 : 2866900 : 2.62 : 381 :
42 : 1174358 : 2985000 : 2.54 : 394 :
43 : 1127538 : 3108100 : 2.76 : 362 :
44 : i082809 : 3221400 : 2.98 : 336 :

: : : :

1945 : 1088930 : 3345900 : 3.08 : 326 :
46 : i103914 : 3486600 : 3.16 : 317 :
47 : 1196319 : 3632000 : 3.04 : 329 :
48 : 1333718 :: 3791900 : 2.84 : 352 :
49 : 1426073 : 3954700 : 2.78 : 360 :

: : : :

1950 : 1543647 : 4151687 : 2.69 : 372 :
51 : 1712545 : 4250000 : 2.48 : 403 :
52 : 1816643 : 4400000 : 2.42 : 413 :

53 : e 1895000 : 4600000 : 2.43 : 412 :
¯ e Estimate



TABLE NO. 8 - CONTINUED

LOS ANGkn,I~S COUNTY PASSENGER CAR
REGISTRATION AND POPULATION

Z

0

Col. i - Number of Passenger Cars Registered as of
January 1st of Year Sho~n. This figure
reflects the total number of Registrations
during the previous 12 months period.

Source - California Department of
Motor Vehicles

Col. 2 - Estimated County Population as of
January Ist of Year Sho~n~ except years
of Decennial Census when population is as
of April l~th.

Source - Census Years U.S. Census
Other Years - Research Dept.

Los Angeles Chamber of Commerce



residence without at least a two car garage~ as the place would neither be

salable nor rentable. Today every sixth family owns two cars, and at the

rate that this multiple ownership is increasing, it will not be long before

this will be reduced to two cars for every fifth family.

Effect of Improved Transit Facilities uDon Density of
Passenger Automobile Registration

It is not believed that improved mass rapid transit facilities will

have any great effect on this trend in multiple ownership of automobiles.

The widespread and increasing decentralization of shopping centers through-

out the MetropolitanArea will tend to maintain the trend. Many workers

will still use their cars to reach transit stations. Reduction of long

distance automobile travel, which the provision of mass rapid transit facil~

ties will tend to encourage, combined with an increase in mileage of freeways

should reduce the present congestion on arterial highways, and encourage

their wider use.

Should the family car be left at home, the housewife will find many

additional needs for its use. It is the teen-age generation, and those a

few years older, however, who are largely responsible for this multiple

ownership of cars. These young people have their friends, and the parents

have theirs~ and the two groups are different and usually live in different

localities. Automobiles pass through a number of ownerships today in their

total life of 12 to 14 years, and the old age of many of them is spent in the

hands of this younger generation.

Week-end travel to recreational areas mountains, beaches and desert-

is very extensive. Seldo~ do parents and young people go to the same place,

and this is a strong argument for the second car in the family.

The strongest argument, however, lies in She fact that passenger



automobile density (expressed as number of such automobiles per lO00

population) varies inversely with population density (expressed as number

of residents per acre). As long as this area maintains its low population

density~ it will maintain its high passenger automobile density.



VI

THE CENTRAL BUSINESS DISTRICT OF LOS ANGELES

Up until about 1920, the Central Business District of Los Angeles,

or Downtown Los Angeles, as it is commonly known, was the dominating business

conter of Metropolitan Los Angeles. Practically all office buildings, all

department stores~ specialty shops, and other retail stores, except the

usual neighborhood stores, were located there°

Such District is normally taken to extend from Sunset Boulevard on

the North to Pico Boulevard on the South, and from Figueroa Street on the

West to Los Angeles Street on the East, although various other boundaries,

closely approximating these, have also been used.

Number of Motor Vehicles Nntering Downto~n Los Angeles
from Past Cordon Counts 1923 - 1950

Table.No 9 presents the results of various cordon counts of motor’

vehicles entering the Central District, summarized in three groups of Streets

on the East and West sides, and into two groups on the North and South sidea

Number of Motor Vehicles Entering Downtown Los Angeles-1950

Figure No. 13 presents in detail the number of motor vehicles enter°

in, Downtown Los Angeles in 1950, by streets of entry and departure.

Decentralization in Retail Trade - 1929-1948

In 1920, Los Angeles City had a population of 576,000 and the County

of 936,000. By 1930, the City population had increased to 1,238,048 and

the Ceunty population to 2,208,492. The increase in City population was

662,000 and in County population was 1,272,000. At the same time passenger

automobile registration had increased from 171,624 in 1921 to 776,677 in

1930, or by 605,053. No figures are available as to the location of tke
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FIGURE NO. 13

NUMBER OF MOT(Z~ VE_HICL_E. S ENTERING THE
CENTRAL BUSINESS DISTRICT OF LOS ANGELES -1950

This is the last complete Cordon Count made of motor vehicles enter-

ing the Central Business District of Los Angeles, although some counts have

been made on individual streets since 1950. This count was made prior to the

opening of the Hollywood or Harbor Freeways to traffic. At the present writ-

ing they are not yet open throughout their entire length, but are used to a

substantial extent by local traffic The Hollywood Freeway, since it has

been partially opened, has taken a substantial amount of traffic from Sunset

Boulevard, Temple, First, Second and even Third Streets¯

Figueroa Street carried the largest volume of traffic, both in and out-

bound, this being essentially traffic from Pasadena and neighboring communit-

ies travelling to it over the Arroyo Seco Freeway. Olympic Boulevard carries

traffic from Santa Monica and Western Los Angeles directly into the lower

part of Downtown Los Angeles. At this date, Fifth and Sixth Streets were

one-way streets, and recently Eighth and Ninth Streets have been made one-way.

The heavy traffic along the East and West sides of the area is due n~

alone to the greater length of these sides, but likewise to the fact that a

great deal of through traffic moves in this direction, between residential

areas to the West and wholesale and industrial areas to the East of the Cent-

ral Business District¯ A study made in 1939 indicated that 35 per cent of

the traffic entering the Central Business District in an East and West dir-

ection moved directly across it without stopping¯ Eliminating this percen-

tage of through moving vehicles, from entering and leaving traffic, the numbe~

of vehicles entering and leaving across the East and West boundaries, in spit~

of the far greater length of the latter, is but about l0 per cent greater

than those entering and leaving on the North and South sides.
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increase in areal population between 1920 and 1930, but it undoubtedly

occurred in peripheral areas. Distances had become great, traffic con-

gestion had increased and decentralization of trade was under way.

The trend in this decentralization is shown in Table No. 10, the

M~Jor Economic Areas being indicated on Figure No. l~.

Another significant fact in connection with the decentralization of

Downtown Los Angeles is the fact that but three office buildings have beem

constructed in Downtown Los Angeles since 1930, all in recent years~ while

many older buildings have been torn down to make way for parking facilities.

Number of Persons Entering Downtown Los Angeles
During an Average Week Day 192~ to 1980

From the cordon counts of motor vehicle traffic made between 192~ and

19~0, from scattered data as to persons per passenger automobile, and from

other scattered traffic counts, as well as from data supplied by the Pacific

Electric Railway and the Los Angeles Transit Lines~ it has been possible to

estimate the number of persons entering DowntownLos Angeles during a 12-houx

week day at various times between 1924 and 19~3.

When these numbers of persons enterlngw~eexpressed as the numbers

per lO00 County population at each date, a trend curve developed which allow-

ed a projection of the number entering per 1000 County population up to the

year 1980.

If present conditions as to transportation and parking facilities con-

tinue it can then be assumed that Downtown Los Angeles has become stabilized

Every available ~acant parcel of land not occupied by a building is use~ for

a parking lot, and a number of parking garages have been constructed and are

heavily used. The only ma~uer by which parking capacity in the area can be

increased will be to construct more parking garages~ and/or to tear down

more existing buildings and convert the area that they occupy to parking

lots or garages.
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FIGURE NO. 14

ECONOMIC AREAS - LOS ANGELES COUNTY

This map locates the Major Economic Areas within the County for

which volume of Retail Sales are shown in T~.ble No. 10.

Data presented in this Table emphasizes the extent to which decent-

~ ralization of Retail Trade has taken place since 1929 in Los :~ngeles
Z

~ County. In that year, out of every $ 1.O0 spent in Retail Sales in the
¯

County almost 30¢ was spent in Downtown Los ~ngeles, while in 1948, this

30¢ had dropped to slightly more than ii¢.

The Northeast, East, Central, including Downtown Los ~ngeles,

Hollywood, and the balance of the County, all had lost their relative

positions as retail trading centers between 1929 and 19~8,

Downtown Los ~ngeles, as considered in these figures, extends from

Temple Street southerly to Jefferson Boulevard, while normally it is con-

sidered to extend from Sunset Boulevard southerly to Pico Boulevard .

Z
¯

Volume of trade between Temple and Sunset, and between Pico and Jefferson

is relatively small.

See Table No. l0
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TABLE N0. ] O

TOTAL RETAIL SALES - LCS ANGELES COUNTY
BY MAJOR ECONOMIC AREAS

: :

:AREA: LOCATION
:

: 1 : San Fernando Valley
: 2 : Glendale
: 3 : Pasadena
: 4 : Pomona - Foothill
: 5 : Alhambra

:

: 6 : Northeast

: 7 : East
: 8 : Central
: 8a: Downtown Los Anaeles

: 9 : Wilshire
: l0 : Hollywood
: :

: ll : Beverly Hills-Westwood
: 12 : Santa Monica Bay
: 13 : Adams - Inglewood
: 14 : Southeast
: 15 : Whittier - Norwalk

:

: 16 : South Coast
: 17 : Balance of County

:

:

:

TOTAL PETAIL SALES $000 OMITTED
1929 : 1933 : 1935-:

28217: 14818: 25096:
46463: 27426: 37692:
60146: 28808: 45003:
32845: 16519: 24000:
23088: 12831: 21015:

: : :

40596: 24402: 37820:
767E6: 34345: 41148:

1939 : 1948~]9~ 9 4~:
: :

53138: 324547:1050
62927: 200891: 3~3
59718: 211339: 234
42737: 207850: 532
34625: 123451: 434

:

39415: 106909: 163
86085: 247230: 223

441792:196608:235803: 256932: 629723: 42.5:
381046:165758:205302: 223071: 505240: 32.~:
46750: 39378:5-~: 87635: 305169: 553 :
87315: 44802: 70061: I00142: 256140: 193 :

: : : : : :

15423: 8370: 21991.: 44738: 158811: 930 :
42260: 21632: 33790: 54181: 225886: 435 :
97835: 56778: 83452: 137556: 515923: 428 :
65029: 39771: 58893: 104273: 406055: 525 :
11882: 4426: 7534: 25481: 127012: 970 :

: : : : : :

106305: 57225: 86632: 116278: 429592: 304 :
64692: 31962: 56006: 8589: 35733: -45 :

: : : : :
:Total Los Angeles Co. :.1287304:660101:942103:1314450:4512261: 251 :

: : : : : : : :
: ~ 1929 Sales : i00.0: 51.4: 73~3: 102.0: 350.~:
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TABLE NO. i0 - CONTINUED

U

~ OF COUNTY TOTAL

: :

: AREA: LOCATION
: :

: 1 : San Fernando Valley
2 : Glendale
3 : Pasadena

: 4 : Pomona -Foothill
: 5 : Alhambra

:

: 6 : Northeast
7 : East

: 8 : Central
: 8a: Downtown Los Angeles
: -~9 : Wilshire
: 10 : Hollywood

:

iI : Beverly Hills-Westwood
: 12 : Santa Monica Bay
: 13 : Adams - Inglewood
: 14 : Southeast
: 15 : Whittier - Norwalk

:

: 16 : South Coast
17 : Balance of County

:

PER CENT OF COUNTY TOTAL
: 1929 : 1933 : 1935
: : :

: 2.2: 2.2:
: 3.6: 4.2:
: 4.7: 4.4:
: 2.6: 2.5:

1.8: 1.9:
: :

3.2: 3.7:
6.0: 5.~:

34.3 : 29.8 :
29.6 : 25.1 :

3.6 : -6,0 :
6.8: 6.8:

: :

1.2: 1.3:
3.3: 3.3:
7.6: 8.6:
5.1: 6.0:
0.9: 0.7:

: :

8.3: 8.7:
5.0: 4.8:

: :

: Total Los Angeles Co.: i00.0 :

: 1939 : 1948 :
: :

2.7: 4.0: 7.2:
4.0: 4.8: 4.5:
4.8: 4.5: 4.7:
2.6: 3.3: 4.6:
2.2: 2.6: 2.7:

: :

4.0: 3.0:
4.4: 6.5: 5.5:

25.0: 19.5: 14.0:
21.8: 17.0: 11.2:
6.0 : ~7 : 6.8":
7.4: 7.6: 5.7:

: : :

2.3: 3.4: 3.9:
3.6: 4.1: 5.0:
8.9 : i0.5 : 11.4 :
6.3: 7.9: 9.0:
0.8: 1.9: 2.8:

: : :

9.2: 8.8: 9.9:
5.9 : 0.7 : 0.8 :

¯ : :

lO0.O : lO0.O : lO0.O : lO0.O :

8o~roe -

Research Department - Security First National Bank of
Los Angeles



NUMBER OF PERSONS ENTERING THE CENTRAL
BUSINESS DISTRICT OF LOS ANGELES , DURING
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FIGURE N0. 15

NUMBER OF PERSONS ENTERING THE CENTRAL BUSINESS DISTRICT
OF LOS ANGELES DURING 12 HOURS ON ANAVERAGE WEEKDAY

1924 to 1980

This Figure is presented in connection with Table No. ll, which is

based upon available cordon counts and other traffic counts adjacent to the

Central District, upon data from the Pacific Electric Railway and the Los
¯

~~
Angeles Transit Lines~ and from a 1944 Report of the Los Angeles County

¯ Regional Planning Co~ssion.

The curve expressing total number of persons entering the Central

I
District per i000 total County population shows a very definite downward

~ trend. In 1924, the number entering was equal to ~13 per 1000 County pop-

m ulation. At the present time this number has dropped to i~2 per 1000, and

~z by 1980 it is estimated that it will be about 80 per 1000. This last

~ figure, naturally~ is based upon the assumption that transportation and

u parking facilities remain at about what they are today.

~ A further interesting fact, based upon this projection an~ upon

estimated future County population~ is that there have not been~ nor will

there be - up to 1980 less than 600,000 nor more than 700,000 persons

entering the Central District daily~ and that in 1980~ there will be fewer

¯ persons entering such District daily than have entered it since 192~, when

County population was slightly in excess of 1,~00,000 persons.

Bee Ta.ble No. ll
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TABLE NO. ii

NUMBER OF PEEBONS E~I’ERING THE
CENTRAL BUSINESS DISTRICT OF LOB ANGELES

DURING AN AVERAGE 12 HOURWEEKDAY

DATE : PERSONS ENTERING : POPULATION : PERSONS :
: BY AUTO : BY PUBLIC : TOTAL : LOS ANGELES: ENTERING :
: : TRANSP’N. : ENTERING : COUNTY : PER 1000 :
: : : : :POPULATION :

: :

:1924 Jan. l: 239855
¯ :

:1931 Dec. l: 434986

3 :1938 Fall : 384788
u : :

i :

;1947 : 455000

:1950 : 446000

m :1953 : 470000

~ :1960 :Z

z :1970 :

< :1980 :

383145 : 623000 : 1509318 : 413
: :

262256 : 697242 : 2273670 : 307
: :

239512 : 624290 : 2730900 : 228
: : :

246440 : 642933 : 2995743 : 214
: :

240500 : 695500 : 3632000 : 192
: :

247450 : 693450 : 4151687 : 167
: :

211300 : 681300 : 4600000 : 148
: :

: 700°000 : 5500000 : 128

: 660000 : 6600000 : i00
: :

: 600000 : 7900000 : 80

z

1960 - 1970 - 1980 - Estimated

Cordon bounded by Sunset Blvd., Los Angeles St.,
Pico Blvd., Figueroa St.

Figures fc 1924, 1931, 1938 and 1941 - Reports on
Business Districts, L.A. County Regional Planning Comm.

Figures for 1947, 1950 and 1953 are estimates, based upon
adjusted Motor Vehicle Cordon Counts, and data
furnished by Pacific Electric Company and
Los Angeles Transit Lines.

All Cordon Counts adjusted to a 12 hour basis
Factor of 1.45 persons per auto used with Cordon Counts

to develop number of persons entering by automobile
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TBAFFIC

Increase in Motor Vehicle Traffic - 1948 to 1953

Up until the 1930-1940 decade, traffic patterns in the Metropolitan

Los Angeles Area. were primarily radial in direction, like the spokes of a

wheel. Since that time, decentralization of business~ extension of the

populated area and increased industrialization in outlying sections, parti-

cularly since the early 1940’s,have resulted in a substantial increase in

circumferential traffic.

Many automobile riders who formerly drove through the Central

District from one side of the Metropolitan Area to the other now drive

around it Morning and evening peaks made up of industrial workers are.

creating conditions which are approaching, if not reaching congestion.

Plate IV presents the traffic flow-in both directions-on certain State and

other highways in the area for the year 1948, and-in a different color,- the

increase in such traffic during the five year period 1948 to 1953.

The shortage of passenger automobiles, created by cessation of pro-

duction during We~d War II, had not beeneliminated by 1948, there being

1,333,718 passenger automobiles registered in Los Angeles County in that ye~.

This number had increased to 1,895,000 or 42.2 per cent by 1953. While pop-

ulation of the County had only increased by 22.5 per cent during this 5-year

period. While in future years, the increase in number of passenger automoo

biles may be expected to follow more closely the increase in population,

decentralization of the latter may be expected to cause a substantial increas~

in this circumferential traffic, unless provision is made to handle a consid-

erable amount of such traffic on mass rapid transit facilities.



Southbound Passenger Automobiles and Passengers
Travelling over Cahuenga Pass - July 1953
From 6:00AM to 10:00PM

This count~ made in connection with the annual traffic count of the

California Highway Commission, was primarily to determine car riding habits,

from which the number of persons leaving the San Fernando Valley during a

16-hour day could be estimateed. Because the Freeway over Cahuenga Pass is

not as yet connected with the Hollywood Freeway-although such connection is

expected to occur early in 19~-it was not possible to determine the pro-

portion of these passengers coming from the Valley who travelled directly

to Downtown Los Angeles, and those who followed a circumferential route

around this area to points on the opposite side~ or who travelled southerly

or westerly from Hollywood.

Distribution of Rail and Vehicular Travel over 24 Hours

Transit riding habits, shown on Figure No. 17~ are typical of those

in large Metropolitan Areas in this Country~ except that morning and evening

peaks are sharper and mid-day and evening traffic is smaller, these charact~-

istics being undoubtedly due to the high passenger automobile registration

and decentraliza-~on of retail trade.

Freeway Construction Program
,

Figure No. 18 shows the present state of Freeway development in

Metropolitan Los Angeles~ and probable rate of future Freeway construction

under present methods of financing. The present system of financing high-

ways, based upon State collected gasoline and user taxes, with some Federal

allocations, with these revenues being allocated to Cities, Counties and the

State system according to a formula, has been in effect for three decades.

This system operated very well while the number of registered motor

vehicles was relativel~ small~ but today, when freeway construction is
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FIGURE NO. 16

DATA PERTAINING TO SOUTHBOUND PASSENGER CAPS AND PASSENGERS
TRAVELLING OVER CAHUENGA PASS DURING THE PERIOD

6: 00AM to I0: 00PM, JULY 195B

This Figure presents some of the data given in Table No. 12. A

portion of the passenger automobiles travelling southbound over Cahuenga

Pass continue directly down Highland Avenue to and through Hollywood, while

the remainder travel easterly to the eastern section of Hollywood and beyond,

via Cahuenga Boulevard. The Hollyw~rod Freeway is not yet connected to the

Freeway through the Pass

Of a total of 47,658 passenger cars travelling southbound over the

Pass, 29,289, or 61.5 per cent, travelled via Cahuenga Boulevard, and 18,369,

or 38.~ per cent, passed down Highland Avenue. Of the total of 70,797

passengers, 44,~34 or 62.8 per cent travelled via Cahuenga Boulevard, and

26,363, or 37.2 per cent, travelled down Highland Avenue.

Passengers per car started out at slightly over 1.3 in early morning

hours, and gradually increased to around 1.5 by 6:00PM, and then increased

fairly rapidly until 9:00PM, after which time they dropped off in number.

Between 7:00 and 9:00AM, 20.9 per cent of the total passengers moved, and

between 7:00 AM and 10:00AM, this proportion was 29.7 per cent, or a total

of 50.6 per cent of the total l~ hour traffic in these ~ hours. The slight

evening peak, between ~:00 and 6:00PM, is apparently made up of persons

working in the San Fernando Valley and living south of the Pass, while the

later peak between 7:00 and 9:00PM, is probably made up of pleasure seekers

coming to Hollywood~ and of persons travelling to Los Angeles from distant

points in the northern or central part of the State.

See Table No. 12



TABLE NO. ±2

SOUTHBOU~ ~ASSENCER CAFS A~]) PASSENGERS
OVER CAHD]~NGA PASS

: ~ERICD : TO CAHL~NCA AVENL~ :: TO HIGHLAND AVENUE :: TOTAL SOUTHBOUND TPAFFIC :
: : :: :: :

: : PASS. CAFS : PASSENCEPS : PASS. :: PASS. CAPS : PASSENGERS : PASS. :: PASS. CAPS : PASSENCEFS : PASS. :
: : NO. : ~ : nO. : % : PER :: nO. : ~ : n0. : Io : PER :: NO. : ~ : ~0. : ~ : ~ER :
: : :TOTAL : :TOTAL: CAR :: :TOTAL : :TOTAL : CAR :: :TOTAL : :TOTAL : CAR :

: -~-_TAH ; 1868; 6.4 ; 2510’: -5]6:1.34 ;; 943:
: 7-SAM : 3498:11.9 : 5081 : 11.4:1.45 :: 2133:
: 8- 9AM : 3510:12.0 : 4609 : 10.4:1.31 :: 2072:

: 9-10AM: 2489:
: 10-11AM: 1863:
: II-12AM: 1648:

:
~o. 12-1PM : 1429:

: I-2PM : 1538:
: 2-3PM : 1412:
: :

: 3-4PM : 1630:
: 4-5PM : 1827:
: 5-6PM : 1594:
: : :

: 6-TPM ::1422:
: 7-8PM : 1598:
: 8-9PM : 1137:
: :

: 9-10PM: 826:
: : :

8.5 : 3323 : 7.5:1.33 :: 1494:
6.4 : 2792 : 6.3:1.50 :: 1025:
5.6 : 2545 : 5.7:1.54 :: 1021:

: : : :: :

4.9 : 2186 : 4.9:1.53 :: 868:
5.2 : 2439 : 5.5:1.58 :: 830:
4.8 : 2098 : 4.7:1.49 :: 820:

: : : :: :

5.6 : 2486 : 5.6:1.52 :: 986:
6.2 : 2871 : 6.5:1.57 :: 1411:
5.4 : 2445 : 5.5:1.53 :: 1292:

: : : :: :

4.9 : 2384 : 5.4:1.68 :: 1019:
5.5 : 3073 : 6.9:1.92 :: 986:
3.9 : 2142 : 4.8:1.88 :: 784:

: : : ::

2.8 : 1450 : 3.3:1.75 :: 689:
: : : ::

:Totals

5.1: 1221: 4.6:1.30 :: 2811:
11.6: 2670: i0.i: 1.25 :: 5631:
11.3: 2406: 9.1:1.16 :: 5582:

: : : ::

8.1: 1891: 7.2 : 1.27 :: 3983:
5.6: 1350: 5.1 : 1.32 :: 2888:
5.6: 1437: 5.4 : 1.41 :: 2669:

: : : ::

4.7: 1094: 4.2 : 1.26 :: 2297:
4.5: 1165: 4.4 : 1.40 :: 2368:
4.4: 1054: 4.0 : 1.29 :: 2232:

: : : :: :

5.4 : 1418: 5.4 : 1.44 :: 2616:
7.7 : 2067: 7.9 : 1.46 :: 3238:
7.0 : 1894: 7.2 : 1.47 :: 2886:

: : : :: :

5.6 : 1531: 5.8 : 1.50 :: 2441:
5.4 : 1857: 7.1 : 1.88 :: 2584:
4.3 : 2011: 7.6 : 2.57 :: 1921:

: : : ::

3.7 : 1297: 4.9 : 1.89 :: 1511:
: : : ::

5.9: 3731: 5~,37:1.33 :
11.8: 7751:ii.0 : 1.38 :
11.7: 7015: 9.9 : 1.26":

: : : :
8.2: 5214: 7.4 : 1.31 :
6.1: 4142: 5.9 : 1.43 :
5.6: 3982: 5.6 : 1.49 :

: : :

4.8: 3280: 4.6 : 1.43 :
5.0: 3604: 5.1 : 1.52 :
4.7: 3152: 4.5 : 1.41 :

: : :

5.5 : 3904: 5.5 : 1.49 :
6.8 : 4938: 7.0 : 1.52 :
6.1 : 4339: 6.1 : 1.50 :

: : :

5.1 : 3915: 5.5 : 1.61 :
5.4 : 4930: 7.0 : 1.90 :
4.1 : 4153: 5.9 : 2.16 :

: : :

3.2 : 2747: 3.7 : 1.82 :
: : :

:29289:100.0:44434 :i00.0:1.46 ::18369:100.0:26363:100.0 : 1.44 ::47658:100.0:70797:100.0 : 1.49 :



: PERIOD :
:

:

:

:

TABLE NO. 12 CONTINL!ED

S UMMA RY

TO CAHUENGA AVENUE : : TO HIGHLAND AVENUE :: TOTAL SOUTHBOUND TRAFFIC :
:: :: :

: PASS. ~AP$ : PASSENCEP$ : PASS. :: PASS. CAPS : PASSENCERS : PASS. :: PASS. CARS : PASSINCEI~S : PASS. :
: NO. : ~ : NO. : % : PER :: NO. : ~ : NO. : ~ : PER :: NO. : ~o : NO. : ~ : PER :
: :TOTAL: :TOTAL: CAR :: :TOTAL : :TOTAL: CAR :: :TOTAL : :TOTAL: CAR :

~o : 8P-IOPM: 1963:

: 6-7AM : 1868: 6.4 : 2510 : 5.6:1.34 :: 943: 5.1 : 1221 : 4.6:1.30 :: 2811: 5.9 : 3731 : 5.3:1.33 :
: 7-gAM : 7008:23.9 : 9690 : 21.8:1..38 :: 4205:22.9 : 5076 : 19.2:1.21 ::11213:23.5:14766 : 20.9:1.32 :
: 7-10AM: 9497:32.4:13013 : 29.3:1.37 :: 5699:31.0 : 6967 : 26.4:1.22 ::15196:31.7:19980 : 28.3:1.31 :
: : : : : : :: : : : : :: : : : : :
:IOA-4PM : 9520:32.5:14546 : 32.7:1.53 :: 5550:30.2 : 7518 : 28.5:1.35 ::95070:31.7:22064 : 31.2:1.47 :
:IOA-5PM :11347:38.7:17417 : 39.2:1.53 :: 6961:39.7 : 9585 : 36.4:1.38 ::18308:38.5:27002 : 38.2:1.48 :
: 4P-SPM : 6441:22.0:10773 : 24.3:1.67 :: 4708:25.7 : 7349 : 28.0:1.56 ::11149:23.4:18122 : 25.6:1.63 :
: : : : : : :: : : : : :: : : : : :
: 5P-SPM : 4614:15.8 : 7902 : 17.8:1.71 :: 3297:18.0 : 5282 : 20.1:1.60 :: 7911:16.6:13184 : 18.6:1.85 :

6.7 : 3592 : 8.1:1.83 :: 1469: 8.0 : 3308 : 12.5:2.25 :: 3432: 7.3 : 6900:: 9.6:2.01 :

NOTES :

Southbound Cars and Passengers to Cahuenga - Monday, July 20, 1953 - ~:00AM to 10:00PM by RuscardonEng

Southbound Passengers to Highland - Monday, July 13, 1953 - 6:00AM to 8:00PM by RuscardonEngineers

Southbound Passengers and Cars to Highland - Monday August i0, 1953 -8:00PM to 10:00PM by

RuscardonEngineers
Southbound Cars to Highland - Monday, July 13, 1953 - 6:00AM to 8:00PM by State Highway Department

SH33NI~N3 NOO~Y~$n~



FIGURE NO. 17

HOURLY DISTRIBUTION OF VEHICULARAND TRANSIT
PASSENGER TRAVEL OVER 24 HOURS

This graph, based upon data given in Table No. 13, shows hourly distribution

of passenger and vehicular travel on the lines of the Pacific Electric Rail-

way, the Los Angeles Transit Lines, and on the Hollywood and Arroyo Seco

Freeways.

The morning peak transit travel, between 7:00 and 9:00AM, accounts

for 23.9 per cent of the total 24 hour passengers on the Pacific Electric

Railway, and for 19~3 per cent on the Los Angeles Transit Lines, with the

evening peak~ between 4:00 and 6:00PM accounting for 29.7 per cent of the

.total 24 hour passengers on the Pacific Electric P~ilway, and for 22.5

per cent on the Los An6eles Transit Lines. Thus, these four peak hours

account for travel of 49. 2 per cent of the total passengers on the Pacific

Electric Railway and for 41.8 per cent of the total passengers on the Los

Angeles Transit Lines.

Travel during offpeak hours, during the middle of the day and after

6:00PM is heavier on the Los Angeles Transit Lines than on the Pacific

Electric Railway, and this accounts, at least to a considerable extent, for

the fact that travel peaks on the Pacific Electric Railway are somewhat

higher than those on the Los Angeles Transit Lines, when expressed in terms

of total 24 hour passenger travel.
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TABLE NO. 13

HOURLY DISTRIBUTION OF PASSENGER

A~ VEHICULAR TRAVEL

: PAC. ELEC. BY. : L.A. TRAN. LI~S : VEHICLES :

: $ of TOTAL : ~ OF TOTAL : $ OF TOTAL :

: PASSENGERS : PASSENGERS : ON FPEEWAYS :

: 24 Hrs.: 16 Hrs. : 24 Hrs.: 16 Hrs. : 24 Hrs.: 16 Hrs:
: 6-6AM : 6A-10PM : 6-6AM : 6A-10PM : 6-6AM :6A-10PM:

6- 7AM : 4.0 : 4.2
7- 8AM : 13.8 : 14.4
~- 9AM : 9.7 : i0.i

: :

9-10AM : 4.7 : 4.9
10-11AM : 4.2 : 4.4

II-12AM : 4.0 : 4.2

: :
12- IPM : 4.0 : 4.2

l- 2PM : 3.8 : 4.0

2- 3PM : 4.1 : 4.2

:

3- 4PM : 6.0 : 6.3
4- 5PM : ii.7 : 12.2

5- 6PM : 14.0 : 14.6

: :
6- 7PM : 6.0 : 6.3
7- 8PM : 2.3 : 2.4

8- 9PM : 1.8 : 1.9
9-10PM : 1.6 : 1.7

:

10-11PM : 1.3 :
II-12PM : 1.0 :

: :
12- IAM : 0.7 :
i- 2AM : 0.3 :
2- 3AM : 0.i :

:

3- 4AM : 0.i :
4- 5AM : 0.i :
5- 6AM : 0.7 :

: :

TOTALS : I00.0: 100.0 : 100.0

4.0: 4.2 : 3.3
11.8 : 12.5 : 8.4

7.5: 7.9 : 7.5
: :

4.4: 4.7 : 5.5
4.7: 5.0 : 4.5

5.2: 5.5 : 4.6
: :

4.8: 5.1 : 4.6

5.1: 5.4 : 4.5

5.2: 5.5 : 4.9

: :

6.0: 6.4 : 6.0

i0.6 : ii. 2 : 8.3

11.9 : 12.6 : 9.8

:

5.5: 5.8 : 6.8
2.9: 3.1 : 4.2

2.5 : 2.7 : 3.1
2.3: 2.4 : 3.0

: :
1.6: : 3.2
1.4 : : 3.4

: :

0.9: : 1.7
0.3: : 0.8
0.2 : : 0.4

:

O.l: : 0.3
0.2 : : 0.4
0.9: : 0.8

: :
: i00.0 : i00.0

:

3.7:
9.4:
8.4 :

:
6.2 :
5.1:
5.2:

:

5.2:
5.1:

5.5:
:

6.7:
9.3:

ii.0 :

7.6."
4.7:
3.5 :
3.4:

:

lO0.O :

Souro~) 

Research Department- Pacifio Eleotric Company -

January 28, 1953
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essential, particularly in the Metropolitan Areas of the State, and with

the extremely high cost of such Freeways compared with costs of arterial

highways, it has not provided sufficient funds annually to allow such free-

way construction to keep pace with the increasing demands of motor vehicle

traffic for them.

An effort was made in the 1953 State Legislature to provide a large

~ bond issue~ debt service upon which would have been met from future gasoline

O~ and user taxes, in order to accelerate freeway construction in Metropolitan
¯

Areas, as well as to make up deficiencies in other highways, which was not

successful. Another bill creating a Freeway Authority for Metropolitan

Los Angeles~ which would have imposed local gasoline and possibly other

taxes, using such revenues for debt service on a large bond issue, to be

likewise used for accelerating local Freeway construction.~ failed of passage.

It is the opinion of the writer, as stated in the Foreword of this

Report. that, irrespective of whether the proposed rail facilities are con

structed, some method of financing Freeway construction in Netropolitan Los

Angeles, which will allow early completion of a Freeway network adequate to

I care for present traffic and which will allow such a network to keep pace

with increasing population and motor vehicle registration, is an urgent

~ necessity.
¯

Such Freeway network will be needed particularly to serve those

areas where present population densities are low and travel patterns are not

now, nor will be for some time in the future, of a character to provide suf~

cient revenues to support rail mass rapid transit, until such time as den-

sities and travel patterns in these areas will provide such support.
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FIGURE NO. 18

PRESENT AND FUTURE STATUS OF FREEWAY DEVELOPI~NT

The following indicate briefly the present and future status of Freeway
development in Metropolitan Los Angeles, during the next few years.

HARBOR FREEWAY - Now open to Sixth Street. Section from Sixth to Olympic
Boulevard scheduled to open in early 1954, Section to 23rd Street under
contract, scheduled to open about the middle of 1955. Construction bids
to Exposition Boulevard to be advertised early in 1954, with this section
to be opened in the middle of 1956. Construction bids to Gage Avenue to be
advertised in latter part of 1954, with opening of this section early in
1957. Southern end from Lomita Boulevard to Battery Street, San Pedro, to
be advertised for bid in early 1954, and opened for use the latter part of
1956 Right-of-way acquired on all remaining sections. Construction to

"
proceed as funds become available.

LCS ANCEIES RIVER F~E~~AY - Completed north of 223rd Street. Under con-
struction to south crossing of Atlantic Boulevard. Right-of-way being
acquired north to Olympic Boulevard, with section from Washington Boulevard
to Olympic Boulevard scheduled for initial construction.

HOLLYWOOD - RAMONA COHNECTION- Aliso-Alameda Street underpass scheduled for
opening the end of 1953. Vignes Street separation to be completed about the
end of 1954.

HOLLYWOOD FI:~IEWAY - Completion of section through Cahuenga Pass scheduled
for completion early in 1954. Extension westerly to Ventura Boulevard
probable. Extension north to San Fernando less probable.

GENERAL COMMENTS - Riverside Parkway route adopted, San Fernando to
Arroyo Seco. Extension of Riverside Parkuay from Arroyo Seco southerly to
Ramona and Santa Ana Parkways, with Olympic Freeway, thence westerly to
Santa Monica appears likely. Santa Monica Parkway through Beverly Hills
appears unlikely. Sepulveda Parkway route adopted but time of initiation
of construction indefinite.



VIII

ORIGIN AND DESTINATION STUDY

In an investigation of this character it becomes necessary to secure

information as to the location of residence and place of employment of pote~

tlal passengers who might ride a transit facility to be constructed, and

also as to their movement and pattern.

Location of Industry

Plate II shows the location of land now occupied by industry. It

will be noted that such industry is located in the area extending from the

southeastern portion of Los Angeles in a southerly direction. That this

general locational trend will in all probability continue in the future is

indicated by the location of land now zoned for industrial purposes.

Naturally, some scattering of industrial use may be expected, but the

pattern has been set for this continuation, by the location of existing

industrial uses and the zoning of land for expansion of these uses "

Other considerations will likewise influence the continuation of this

trend, proximity of rail lines and highways, and of the Forts of Long Beach

and Los Angeles, available water supply, and, with provision of adequate

transportation facilities~ an adequate labo~ supply.

Persons Included in Study

Because of the availability of information, thepresent study was

limited primarily to employees of industry~ with the exception of Postal

Zones 12, 13, 14, 15 and 17~ these being Downtown Los Angeles, and 28, Holly-

wood. In the aforementioned Zones the employees included those working in

the retail stores, hotels, etc., and also occupants of office buildings. All

persons covered in this study are employed and therefore constitute the major

portion of the potential traffic during the morning and evening peak hours.



Industrial Establishments Included in Study

The Los Angeles Chamber of Commerce in 1952 published a Directory

of all industrial establishments in Los Angeles County, employing 25 or

more persons, giving the street address and Postal Zone of each industry

or plant in the County. These industries were classified-as to number of

employees into the following groups-25 to 49 employees; 50 to 99 employees;

i00 to 249 employees; 250 to 499 employees; and 500 or more employees. The

total industrial employees in each Zone were estimated by taking the avera~

number employed in each group and multiplying such number by the number of

plants listed in each Zone in each group. For example, in the group employ-

ing between 25 and 49 employees, it was assumed that average number employed

was 37. This number was multiplied by the number of plants in the Zone in

this group to secure the number of estimated industrial employees in that

Zone.

This method is considered statistically sound, as the number of firms

in each group was large. The number of employees in those firms employing

in excess of 500 persons was in most instances secured directly from the

I employer, and in the few instances where such information was not available,

the number was taken as the average number of employees per firm in the

~~ 500 or more group.
¯

Procedure Used in Securing Employee Addresses

Addresses of employees segregated as to Postal Zones were secured by

a number of methods- personal solicitation, telephone calls and by mail.

In quite ~ few instances local Chambers of Commerce in smaller communities

gave excellent cooperation. In securing this information some employers

furnished separate 3" x 5" cards for each employee with their name and

residence address; and in most insta.nces~ the Postal Zone in which such



employee lived. In a small percentage of cases the employees address card

did not give the Postal Zone of his residence.

When the number of addresses lacking Postal Zone identification

formed a fairly sizable proportion of the total persons employed at a plant,

a 25 to 50 per cent sample of such unzoned addresses was taken, and Postal

Zones of such addresses determined from a Street Directory which gave Postal

~ Zones. Where the unzoned addresses constituted a relatively small proportion,

O
~ they were proportioned between employees who lived in the Study Area and
¯

those who lived without it. As was to be expected~ a large number of employee~

Iwere found to live outside of the Study Area. This group was set aside,

however~ for use in any future studies.

Other employers and groups supplied the data on forms supplied to

them, these forms giving the total number of persons employed by them at each

plant or business location in each of the 80 Postal Zones.

Expansion Factor

While it was not possible to secure a 100 per cent sample of all

employees, the percentage was quite high in the majority of Zones, being in

excess of 50 per cent of those employed in industry in the Area, as is shown

~in Table No. 14.

¯ It then became necessary to expand this sample to include all of these

persons employed in industry in each Postal Zone. Inasmuch as the size of

the sample was substantial, it was assumed that the residence pattern for

all employees in each Zone was the same as that indicated by the sample. To

the ~l~uown number of employees working in a given Zone and living in each of

the 80 Postal Zones, an "Expansion Factor" was applied, this being developed

as follows.
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TABL_~ NO. 14

SUMMARY OF ORIGIN AND DESTINATION STb]DY

POSTAL ZONE : EMPLOY- : EST’D. : EX~AN- : NO. IN : EST’D. :
: EES : TOTAL : SION : COL. I : NO. IN :
: NAMES : EMPLOY- : FACTOR : LIVING :COL.2 LIV-:
: REC’D. : EES : : IN : ING IN
: : : : STUDY : STUDY
: : : : AREA: AREA

:~ : (i) : (2) : (3) : (4) : (5)
:GROUP A : : : : : ~
: Burbank : 41804 : 48652 : 1.16 : 32271 : 37524
: Chatsworth ; 129 : 129 : 1.00 : 103 : 103
: Ca~oga Park : O0 : O0 : 00 : O0 : 00
: Encino : 00 : 00 : 00 : 00 : O0
: No. Hollywood : 7912 : 9576 : 1.21 : 7059 : 8575
: : : : : :
: Northridge : 00 : 00 : O0 : 00 : 00
: Pacoima : 151 : 213 : 1.41 : 135 : 191
: Reseda : 235 : 288 : 1.22 : 146 : 276
: San Fernando : 669 : ~40 : 1.41 : 622 : 871
: Sun Valley : 397 : 688 : 1.74 : 349 : 606

:Tarzana : O0 : O0 : O0 : O0 : 00
: Universal City : O0 : O0 : O0 : 00 : 00
: Van Nuys : ~157 : 5976 : 1.89 : 2974 : 5615
: Woodland Hills : 00 : 00 : 00 : 00 : 00
: : : : : :
: Total : 54454 : 66462 : 1.22 : 43659 : 53761

:GROUP B
: L. A. Zone 27 : 435 : 1188 : 2.73 : 327 : 892
: 28 : 3895 : 24720 : "6.18 : 2621 : 17781
: ~9 : 388 : 638 : 1.65 : 246 : 399
: 38 : 1720 : 8326 : 4.85 : 1152 : 5587
: : : : : :
: Total : 6436 : 34872 : 5.41 : 4346 : 24659

:GROUP C
: Glendale i : : : : : :
: 2 : : : : : :
: 3 : : Glendale zones : not : :
: 4 : : : : : :
: 5 : : Tabulated individually : :
: ; : : : : :
: ~ : : : : : :
: 7 : : : : : :
: 8 : : : : : :
: : : : :~ : :
: Total ~~ 5081 : 9373 : 1,85 : 3816 : 7105 :
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TABLE NO. 14 - CONTINUED

POSTAL ZONE : EMPLOY- : EST’D.
: EES
: NAMFS
: I~EC ’D. : EES :
: : :

: :

: :

: GROUP D :
: L. A. Zone 4 :
: 5 :
: 6 :

: 7 :
: 18 :
: :

:
: Total :

: EXPAN- : NO. IN : EST’D. :
: TOTAL : SION : COL. I : NO. IN :
: EMPLOY- : FACTOR : LIVING :COL. 2 LIV:

(i) (2)

1428 : 2391
3593 : 3873
3362 : 3392
3088 : 7501

169 : ~4C0
:

2876 : 5225
:

14~16 : 22782

: IN : ING IN :
: STUDY : STD~DY :
: AREA : AREA :

(3)

1.67
1.08
1.00
2.43
2.37

1.82

1.57

(4) : (5)
:

991 : 1654
1805 : 1960
1657 : 1657
1820 : 4418

i15 : 264
:

1613 : 2933
:

8001 : 12886

:GROUP E
: L. A. Zone 12 :
: 26 :
: 31 :
: 32 :
: 39 :
: 41 :
: 42 :
: 65 :
:
: Total :

26269 : 36577 : "1.39 :
72 : 725 : lO.10 :

6923 : 11935 : 1.72 :
4334 : 7500 : 1,73 :
2786 : 5286 : 1.90 :

69 : 75 : 1.09 :
161 : 213 : 1.32 :

3099 : 5913 : 1.91 :
: :

43713 : 68224 :

17127: 24056 :
50 : 502 :

4341:: 7481 :
18~4 : 3245 :
22~9 ~ 4357

65 : 69 :
101 : 134 :

2231 : 4263 :

1.56 : 28078 : 44107 :

:GROUP F
: L. A. Zone 13 :
: 34:
: 15 :
: 17 :
: 21 :
:
: Total :

15044 : 25799 : *1.71 : 9390 :
30878 : 58636 : *1.80 : 17510 :
7234 : 28852 : *4.00 : 4390 :

12006 : 19443 : "1.62 : 6669 :
4344 : 15696 : 3.62 : 2781 :

: : : :

69506 : 148426 : 2.14 : 40740 :

16131
32563
16275
i0653
10251

85873

:GROUP G
: L. A. Zone 22 :
: 23 :
: 33 :
: 63 :
:

: Total :

14896 : 24926 : 1.67 : 7534 : 12620
6428 : 19259 : 3.00 : 3884 : 11658
1218 : 2124 : 1.75 : 862 : 1521

140 : 3193 : 22.80 : 83 : 1895
: : : :

22682 : 49502 : 2.18 : 12363 : 27694
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: POSTAL ZONE

GROUP H
L. A. Zone i :

2 :

ll :
58 :

Bell :
:

: Huntington Pk. :
: South Gate :
: Maywood :
: :

: Total :

:GROUP I
: L. A. Zone 59:
: Compton :
: Lynwood :
: :

: Total :

:GROUP J
: Bellflower :
: Downey :
: Paramount :
: :

: Total :

TABLE N0. 14 CONTINUED

: EMPLOY- : EST’D. : EXPAN- : NO. IN : EST’D. :
: EES : TOTAL : SION : COL. I : NO. IN :
: NAMES : EMPLOY-: FACTOR : LIVING :COL.2 LIV-:
: REC’D. : EES : : IN : ING IN :
: : : : STUDY : STUDY :
: : : : AREA : AP~A :
: (i) (2) : (3) (4) (5) :

2601 : i1831 : 4.55 : 1585 : 7055
3972 : 6838 : 1.72 : 2931 : 5044
2484 : 10897 : 4.38 : 1348 : 6505

31243 : 51657 : 1.65 : 21337 : 34751
396 : 1137 : 2.87 : 298 : 853

: : : :

2592 : 4483 : 1.73 : 1687 : 2938
7360 : 12168 : 1.65 : 5018 : 8285

313 : 2235 : 7.15 : 218 : 1546

50961 : 101246 : 1.99 : 34422 : 66977 :

67 : 1076 : 16.08 : 30 : 481
2464 : 2786 : 1.13 : 1709 : 1964
1838 : 2080 : 1.13 : 1418 : 1599

: : : :

4369 : 5942 : 1.36 : 3157 : 4044

O0 : 00 : 00 : 00 : 00
4689 : 7751 : 1.66 : 2441 : 4056

235 : 388 : 1.65 : 201 : 332
: : : :

4924 : 8139 : 1.65 : 2642 : ~388

: GROUP K
: Long Beach 2 :
: 3 :
: 4 :
: 5 :
: 6 :
:

: 7 :
: 8 :
: lO :
: ll :
: 12 :
: :

: 13 :
: 14 :
: 15 :

:

: Total :

1156 : 2294 : 1.99 : 1051 : 2096
7342 : 7755 : 1.06 : 6361 : 6738
2170 : 2583 : 1.19 : 1901 : 2262
1351 : 2137 : 1.58 : 1098 : 1537

379 : 838 : 2.21 : 285 : 620
: : : :

199 : 538 : 2.71 : 154 : 417
13571 : 17175 : 1.26 : 8398 : 10582

24 : 150 : 6.25 : 20 : 118
00 : 00 : 00 : 00 : 00

888 : 2573 : 2.90 : 829 : 2358
: : : :

275 : 2003 : 7.29 : 252 : 1764
7 : 288 : 00 : 3 : 3

00 : 00 : 00 : 00 : 00

27362 : 38334 : 1.40 : 20352 : 28495 :



TABLE NO. 14 - CONTINUED

POSTAL ZONE : F/MPLOY- : EST’D. : EXPAN- : NO. IN : EST’D.
: EES
: NAMES

: TOTAL : SlON : COL. I : NO. IN :
: EMPLOY-: FACTOR : LIVING :COL.2 LIV-:
: EES : : IN : ING IN :
: : : STUDY : STUDY :
: : ~" AREA : AREA :
: (2) : (3) (4) (5) :

: REC ’D.
:
:
: (11

:GROUP L
: Harbor City
: San Pedro
: Wilmington
:
: Total

O0 : O0 : 00: 00 : 00 :
4347 : 10255 : 2.36: 3693 : 8716 :
6659 : 11675 : 1.75: 5527 : 9679 :

: : : : :
11006 : 21930 : 1.99: 9220 : 18399 :

: GROUP M
: Torrance
:
: Total

: ~ GRAND TOTAL

: 5849 : 21836 : 3.74: 3492 : 13020
: : : : :
: 5845 : 21836 : 3.74: 3492 : 13020

: 320855 : 597068 : 1.86:214288 : 391404 :

NOTES :

Columu (1) Actual No. of Names secured of persons

employed in designated Postal Zone

Col=n (2)

Colu~u

Column

Column (5)

Estimated Total No. of persons employed in
zone by types of concerns contacted in Study

Column (3) equals Column (2) divided by Column 

Actual No. of Names secured of persons who were
employed in zone and lived in Study Area

Estimated total number of persons employed in zone
by types of concerns contacted who live in Study
Area. Column (5) is a summary of the expansion 
the distributed names in the designated zone by
use of the factor given in Column (3)

*-These zones were expanded by a ~ifferent
procedure explained in Text.



The total figure for employees estimated to be working in the given

Postal Zone was divided by the figure for employees whose Postal Zone

address was known, the result being considered as the "Expansion Factor".

The following hypothetical case illustrates the procedure.

Assume that there were an estimated 2500 persons employed in Zone 35,

who lived within the Study Area, and that of these, Zones of residence were

available for 1500 employees. The "Expansion Factor" for Zone 35 would

therefor be 2500 ¯ 1500, or 1.67. If information was received to the effect-

that 30 employees who worked in Zone 39 resided in Zone 22, this latter

number was expanded by multiplying by the factor 1.67 (30xi.67) and it was

estimated that of the total 2500 persons who worked in Zone 35, 50 resided

in Zone 22.

Table No l~ shows that there was a total of 597,068 persons employed.

in these 80 Zones, that data as to Zone of residence was received from

320,855 persons, making the "Expansion Factor" for the entire Study Area 1.86

This includes the Zones in "Downtown Los Angeles" mentioned above, and also

the Holls~ood Area.

Because of the preponderance of non-industrial employees in Downtown

Los Angeles and in Hollywood, an effort was made to determine Zone addresses

of employees of retail stores, hotels, financial concerns and public agencies

and occupants of office buildings.

In 1949, the Downtown Business Men’s Association made an estimate of

the total number of persons who entered and remained in the Central District

during the 16 hours, 6:00AM to IO:OOPM, using then available sources of

information, and this was used as a bases for the Origin and Destination

Study in this area, being expanded as described below.

The area included in this Study extended from Sunset Boulevard on the

north to Pico Boulevard on the south, and from Figueroa Street on the west to



8O

Los Angeles Street on the east. The five Postal Zones which make up this

area cover a considerably larger area than that given above, and it was

felt that the Downtown Business Men’s Association Study should be expanded

to cover the five Postal Zones.

To the 22~343 Governmental employees included in the estimate of the

Downtown Business Men’s Association estimate, 15 per cent was added, mak-

~ ing an estimated total within this employment category of 25,694 employees.

~ City~ County and Federal Agencies reported residence addresses of 21,448
¯u employees. This providing an "Expansion Factor" of 1.20 (25694 , 21448).

A total of 4821 addresses of industrial employees working in plants in

these Zones was received. Total employees estimated to be working in these

Zones, based upon the categories in the Chamber of Commerce publication,

were 10,993 which gave an "Expansion Factor" of 2.25(10993t 4821).

No information as to employees in smaller retail stores in this Zone was

received from the Downtown Business Men’s Association, although those

employed by the large department stores were included.

Zone 13 The Downtown Business Men’s Association reported addresses of

7053 persons employed in stores in this Zone and an "Expansion Factor" of

~ 1.50 was arNitraril~ assumed. It was also found by canvass that 6165

¯ occupants of office buildings in this Zone existed and an "Expansion Factor"

of 1.7 was erbltrarily assumed, giving a total of 10,481 occupants of offi~

buildings in this Zone. Replies were received from industrial employers

giving the residence addresses of 1826 persons employed in this Zone. The

estimate from the Chamber of Co~nerce Bulletin of total industrial employees

therein was 4738 persons, resulting in an "Expansion Factor" of 2.59 for this

Zone.

I ~D;uou smpAoyees in reLa, l± sLores in no±±ywooG. ~lnce ~e Hollywood retail
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no data was available on this point, it was arbitrarily assumed that

75 per cent of these 23,060 persons were employed in Zone 28, or a total

of 17,300. Based upon data in adjacent Zones, it was assumed that 10.2

per cent of the 17~300 employees or 12,150, lived in the Study Area and their

residential addresses were distributsd in the pattern found by occupants of

office buildings and industrial workers.

It is realized that the quality of the results of this Study is not

~ as high as is that developed from industrial employees, but it does take in

¯

ccnsiderably ~ore employees in other categories, and in all probability tl~

final results are of reasonable quality.

Other Potential Passengers

As stated above, all potential passengers, except those in Downtown

Los Angeles and in Hollywood, are industrial employees engaged in manufact-

uring industry. In addition to these employees, however, there are a sub-

stantial number of employees in other industrial categories.

In the Community Labor Market Survey of the California State Depart-

ment of Employment~a total of 1,486,000 persons were listed as being employed

in ii employment areas as of July 1952. These employment areas cover very

~ closely the Study Area. The number of employees in each employment area in

¯ each category are listed in Table No. 15.

Manufacturing had the greatest number - 436,500 - followed by Whole-

sale and Retail Trade 342,900 - and then Service - 248,100. Employees in

Manufacturing constitute 29.7 per cent of the total number of employees, and

the above three categories include 1,026,000 persons, or 69.0 per cent of

the workers in these Ii employment areas.

Table No. 16 was prepared to show the number of employees in each

employment area and under each category, per i000 employees in Manufacturin~.



For example, in the Huntington Park area there were 124,500 employees in

Manufacturing, and 34,400 in Wholesale and Retail Trade, or 277 per i000

Manufacturing. For every employee in Manufacturing there were a total,

including those in Manufacturing, of 4,056 employees in the 13 employment

Zones.

Nearly all of these employees in Manufacturing could be considersd as

Dotential users of this transit facility if it is constructed. This is not
"

true, to as great an extent, with employees in other industrial categories

due to various reasons, their residence being close to their place of employ-

ment, their need to use their own automobile in their daily work and similar

reasons.

No information is available on this matter nor as to the location of

residence of employees in other than the Manufacturing category. To secure

some idea of how many of these employees in other categories would also be

certain assumptions, these being based largely upon local knowledge of

employment characteristics.

The results of these assumptions are Shown in Table No. 17. Under

each category an assumption was made as to the total percentage of employees

in each employment category who would be potential users of the proposed

transit facility. For example, it was assumed that only 5 per cent of those

potential users in the proposed facility, it becomes necessary to make

employed in the category of Fishing and Agriculture would be potential users

of the proposed facility, i0 per cent of those employed in the Mining categor

(including oil workers)~ 7½ per cent in the Construction category, etc. 

the Burbank employment area., for example, there were 68 employees in the

Fishing and Agriculture category per i000 employees in Manufacturing.

Applying the 5 per cent Factor to this number it developed that but 3

employees per lO00 employees in Manufacturing would be potential users of the



: EMPLOYMENT :
: AREA :
: :

: :

TABLE NO. 16

EMPLOY~NT IN VARIOUS CATEGORIES PER 1000 EMPLOYEES
IN MANUFACTURING - IN EMPLOYMENT AREAS ADJACENT

TO AND INCLUDING STUDY ARF~

TOTAL- :FISHING :MINING: CONST- :MANUFACT- :TRANSPN. :WHOLE- :FINANCE :SERVICE :GOVERN- : OTHER:
:AGRICUL- : : RUCTION: b-RING : COMMCTN. : SALE: INSUR- : ; MENT : :

: TURE : : : :UTILIT ’S : PETAIL: ANCE : : : :
: : : : : : TRADE:REAL EST: : :__:

: :

: Burbank : 1834
:

: Compton : 3333
: :

: East Los : 3383
: ~ngeles :
: Glendale : 3598
: :

: Hollywood : 6840
: :

: Huntington : 1767
: Park :
: Long Beach : 3158
: :

: Los Angeles: 4777
: :

:San Fernando: 9000
: :

: San Pedro : 3500
: :

: Torrance : 2827
: :

: Van Nuys : 5920
: :

: Wilmington : 2818
: :

: Average : 4056

68 : 4 : 50 : i000 : 90 : 153 : 49 : 340

: : : : : : :

258 : 86 : 432 : I000 : 247 : 518 : 62 : 494

: : : : : : :

299 : 0 : 80 : lO00 : 313 : 955 : 56 : 274

: : : : : : :

378 : 15 : 235 : i000 : 182 : 683 : 136 : 568

: : : : : :

216 : 16 : 280 : lO00 : 320 : 2000 : 440 : 1824

: : : : : :

i0 : i : 71 : i000 : 44 : 277 : 34 : 180

: : : : : :

68 : 91 : 273 : lO00 : i17 : 682 : 143 : 431
: : : : : :

ll2 : 5 : 121 : lO00 : 567 : 1320 : 372 : 875

: : : : : :

1650 : 200 : 600 : i000 : 500 : 1600 : 300 : 2000

: : : : : :

767 : 0 : 583 : i000 : 250 : 233 : 83 : 150

: : : : : : :

143 : 42 : 327 : i000 : 77 : 488 : 95 : 506

: : : : : :

228 : 5 : 670 : i000 : 107 : 1563 : 491 : i071

: : : : : : :

330 : 80 : 136 : i000 : 568 : 227 : 34 : 170

: : : : : :

:w~3~8 : 42 : 2_9~ ~ 1900 ~ 260 : 824 i i~6 : 683

Source - Data in Table No.

: :

30 : 50 :
:

iii : 123 :
: :

i0 : 398 :
:

136 : 265 :
: :

104 : 640 :
: :

54 : 96 :
:

208 : 145 :

405 : 0 :
: :

150 : i000 :
: :

267 : 167 :

60 : 89 :
: :

312 : 473 :

68 : 20~,:

: 147 : 281 :



TABLE NO. 17
POTENTIAL D-$EPS IN VARi0DS ~v~LOYiv~T CATEGORIES

COMPAPED WITH POTENTIAL USEPS ENGAGED IN MANUFACTURING

:~ of USE BY : : : : : : : : : : : :
:EMPLOYEES IN: : 5 : l0 : 7½ : 100 : 25 : 25 : 25 : 12½ : 30 : 15 :
:MANUFACTURING : : : : : : : : : : :

; EMPLOYMENT :
: AREA :
: :

: :

: :

: Burbank :
:

: Compton :
: :

:East Los :
: Angeles :
: Glendale :
: :

: Hollywood :
: :

: Huntington :
: Beach :
: Long Beach :
: :

: Los Angeles:
:

:San Fernando:
: :

: San Pedro :
: :

: Torrance :
: :

: Van Nuys :
: :

: Wilmington:
: :

: Average :

TOTAL :FISHING :MINING: CONST-:MANUFACT-:TRANSPN.:WHOLE-:FINANCE :SERVICE:GOVERN-: OTHER:
:AGRICUL-: : RUCTION: URING :COMMCTN.: SALE:INSUR- : : MENT : :
: TUBE : : : :UTILIT’S:RETAIL: ANCE : : : :
: : : :

(i) : (2) :-~3) : (4) : (5)
1139 : -3 ; 0 ; 4 :

: :" : :

1374 : 13 : 9 : 32 :
: : : :

1448 : 15 : 0 : 6 :
: : :

1440 : 19 : 2 : 18 :
: : :

2079 : ii : 2 : 21 :
: : : :

1146 : 0 : 0 : 5 :
: : : :

1405 : 3 : 9 : 20 :
: : :

1811 : 6 : 1 : 9 :
: : :

2193 : 83 : 20 : 45 :
: : : :

1348 : 38 : 0 : 44 :
: : :

1295 : 7 : 4 : 25 :
: : :

1899 : ii : 0 : 50 :
: : : :

1314 : 16 : 8 : 10 :

: (6)
1000 : 23

1000 : 62
:

i000’: 78
:

i000 : 45
:

1000 : 80
:

1000 : ll
:

1000 : 29
:

1000 : 141

lOOO i
:

i000 : 63
:

lO00 : 19
:

lO00 : 27

i000 : 142

: TPADE: REALEST. :~ :
: (7) : (8) : (9) : (ii) 

38 : 12 : 42 :
: :

130 : 15 : 62 :
: : :

238 : 14 : 34 :
: : :

170 : 34 : 71 :
: :

500 : ii0 : 228 :
: : :

69 : 9 : 22 :
: :

170 : 36 : 54 :
: :

330 : 93 : ii0 : 121 :
: :

400 : 75 : 250 :
: :

58 : 21 : 19 :
: :

122 : 24 : 63 :
: : :

390 : 122 : 134
: :

57 : 9 : 21 :

9 : 8 :
:

33 : 18 :
: :

3 : 60 :
:

41 : 40 :
:

31 : 96 :
: :

16 : 14 :
:

62 : 22 :

0 :

: :

45 : 150 :
: :

80 : 25 :
: :

18 : 13 :

94 : 71 :
:

20 : 31 :

1530 : 17 : 4 : 22 : i000 : 65 : 206 : 44 : 86 :
: :

44 : 42 :
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510 WEST SIXTH STREET 
Los ANGELES 1 4 ,  CAL. 

PENNSYLVANU STATION 

NEW YORK 1 ,  N. Y .  

December 31, 1953 

Coverdale & Colpitts 
120 Wall Street 
New York 5, New York 

Gentlemen: 

Transmitted herewith is our report on preliminary design as required 
for estimating purposes, estimates of construction cost and of maintenance and 
operating expenses of a monorail rapid-transit installation over both the longer 
and shorter routes in Los Angeles specified by you. 

Attention is called to the fact that unit costs of operation and main- 
tenance are favorable due to the high intensity of use resulting from the scfled- 
ules proposed. High scheduled speed combined with dense train service over a 
long main line run results in low costs per train mile and per track mile. The 
figures given in the report have been derived from the records of similar and 
successful rapid transit operation adjusted for inherent differences in the two 
services. 

While some structural modifications should be considered in case final 
design is undertaken the first cost figures based upon the preliminary design 
are adequate for the present economic study. 

A few of the preliminary drawings have been included in the report for 
illustrative purposes and to indicate the care with which the estimates were 
prepared. The entire file of drawings is available to you at any time you wish. 

We wish to express our appreciation of the wholehearted cooperation 
received from all members of your staff and the officials of the Metropolitan 
Trans it Authority . 

Very truly yours, 

GIBBS & HILL, Inc . 

/J. B. saxe 
Vice President and 
Chief Engineer 
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:Jnder a contract c o n s ~ t e d  April 15, 1953 Gibbs 6 H i l l ,  Inca has 

prepsred the following es-tim$ea of s Monorail. i n s t a l l a t ion  t o  provide mass 

rtlpl6 t r a n s i t  i n  Eos h g e l e a ,  Califora5.a: 

1, Tb.e estimated cost of cons%ruction of a Monorail l i n e  along 
d x*~?u.%e Iccstion fwnfshed by Coverdale & Colpitts; 

2 ,  The esLLmaP;ed cost of equipment and appurtenances, s ta t ions,  
s h p s  and inspeetion f a c i l i t i e s ,  y ~ z d s ,  power supply, power 
tramsn.f saf on and dist.ributf on system, signals and carss; 

2 'me es-t.imated cost of ntiintafning and operating the system 
based on desired overal l  speeds, frequency of service and 
passenger loa6s from iinforma+,ion furnished by Coverdale h 
Cslpi  c t  s . 

%%e steady sequ;t.fred has develoged the following F i r s t  Cost and Annual 

&.inr.emx 2~ and Opera-king Cost f Lgmes : 

I. For f u l l  Pe2gth of lime, Parnortuna t o  
Long Beach: 

a. Estimated First, Cost sf LLne 
b. Estlna., F'b8t  G U B ~  of Equipment, e t@. 
c . Contingency 
d,  Est2maLed hwa% Cost of MainPle~aance 

:-a2 Opera55.an irzvolvtng 23,7'50,000 
car ~ n i ~ e s / ~ e a -  

2. For $he sBo~-tez. l i n e ,  N ~ s t l t u  EolLywosd t o  
Cwinpton : 

se Eatiana+,ed First Coat s f  Line  
b. Estimated Fir& Cost of Equipment, etc. 
c . Contingency 
5.  Estimated Annual Cost of Maintenance 

and Operation i ~ v ~ l v f n g  19,540,000 
car  r n i l e ~ / ~ e a s  



E,W-%ODGCTIOX 

Monorail rapid %rans i t  was devised as a promising mswer t o  %he need, 

evident In many eomwxltfes, of providing mass rapid tr&usi% In face of exis t -  

ing swface-trafffc  congestfon and of the high costs  of C t e r n a t e  foma of rapid 

t x a ~ i % ~  notably the subwayl I n  most instances, hi& speed movement of %me 

mass-%reknrsportation vehicles on the surface fs impossible because of interfer-  

ence from other t r a f f i c  using the same a ~ t e x l e s .  The cost us-aiLl.y bvo%ved f o r  

sui%able pr ivate  rights-of-way on the surface would be prohibit.ive. A subway, 

of cvaee ,  provides the pr ivate  right-of-way a d  elfanbates the hbdx.mce of 

moveerieks-t from competbg t r a f f i c .  It is, therefore, an admirable solution I n  

a l l  respects, except that of cost. V e r y  few, i f  any communities e m  s q g o r t  

%In38 bm2en even when the population served is very dense and r iding re la t ive ly  

%aifolp~ tkrou&o~% a large par t  of the day, 

TtFanen both surface and sub-surface solutions ase mavlzi9_ableB f,he only 

resor t  is t o  go above the surface. I n  the past t h i s  has involved. the "ele~mted", 

an air-less, Sight-less, near-tunnel, over a s t r e e t  c lut tered by two or agc7re rows 

of supporting s-Grue$wes and szrrromded by a din of noise. The elevaked aid 

gsovic'ie %be a e s b e d  private righ%-of-way and as a form of transportation cova%d 

be sa%isfaebory. Its cost was, re la t fve  t o  the subway, a s tep in the right 

direction. 

StatsYting *om .the elevated, the problem 1s t o  s t r i p  8my its objection- 

d31a Pea3wes and i~lrprove i t s  be t t e r  ones with the aid of" modern technfe:oA pro- 

gress,  Monorail fa; the resu l t ing  answer. 

The more or  l e s s  conventional roadbed of the elevated, its t i e s ,  arzd 

rails, are reduced t o  a single longitudinal supporting member of s-t~-,-eng%h and 

stiffness adequate t o  support the equipment, and within this limitation, of 
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t'kne smdlesc dinensions possible, 3 5 , s  member, being placed above '&he -=, 
the n s m l  elera-anee the gro?.mil surface is inereasea ten o r  Lwelve  feet, 

This re1ationahBp bn coniblmtion wit;%, the amall  aaomt of l%&% -,a;% -:sff, even 

by s "two %racke' Lines restores %he space below It to the out-of-doors -At%aont 

i n s ' r e ~ 6 ~ g  appreciably %he usual s t r ee t  noise, 330th the sicgle aa:d dazzfale 

t rack  arrwgemen%s of members r e q u r e  only a single row 0% ehs>ms preseaa+,bg 

a LSmited emT%:e obatraction, I n  fact., whatever obstrue%i~,? i s  +avo:ved 

bealromea almost n~gPigi 'ble ?&en c o b m a  w e  placed i n  %he center dfarls&on g m -  

trided 2x1 most hp0rt.m-t riew hi&mys. 

G- D E S ~ ~ X O N  OF LOS mGEI,ES PROJECT 

The rome f3r &5c%; cost studies have been prepared extends app~ax- 

d.mLe%y 45 wiles from s terminal e%a%ion a% the north end of Tan Nqys BmLbe~ard. 

.+- ~LV,CW z, Wo=lsc.oe Eoulevwil t3 a asfsalltxx station at the  soukhzm end on ~ e r i " : ~ ~  

BoLPffevwd 8% Bro&dmy in Lorg Beach, Snort %urn-arotmd, Loop fa~ij i%ties  extend 

beyond bskki %amin& at&tio~a, The enxire opesation is above ground except 

f o r  a short  t.arme$, slf&+,ly over two miles i n  length, mder E i U  %seetb, 

d 0 r n t 3 - g ~  LOS &gePes. Fan-around facilities are a lso  psov5ded at e2ther end 

of the ",zmeP seetion, and adJaeer~% t o  North Hsl1ywad and Caq%on. 

Along Van Rqys Boulevard, %he sks-zturea oeclqy the center a," the 

wLde k k c i r o ~ ~ W ~ ? ~  f r c m  w k ~ P ~ h  a t u n  is made onto grfvaGe right-of-wdy i~ tb.o 

center af" Chandler Wu~fLevard, kegiving the Patter boePPe'trar5, the l ine  %ma sJ..ong 

VfnePand livemeto a aeeond section of private right-32-way in %he center o f  

Cahwnga Pass ,Freeway, 1% leaves t b l s  ri&t-sf-way 8% a point *ere f2ee-m~ 

cona%ruct~ona in%erferes and passes vla H i m a n d  Avenue %o Sunset Bot&elraz5t, 

Loc~~terP along the prev3,0us two track s t r e e t  car route, the line Sollows S z s e t  

Eo-iLe-mzd %a the vfcini+,y of" the old HILL S t ree t  intersec%ion, A t  this point 



the ro-ute swings across She Eollywood Freeway and in to  a tunnel. extending under 

H i l l  Street  t o  Wgzshington BoeiLevard, Thence it cuts  across t o  Broadway, run-. 

ning even%Wly in to  W i n  St ree t  which i s  followed u n t i l  the r ~ u t e  ta rns  onto 

Florence Avenue, across which it runs east  t o  Pacific Boulevard. Running soi~%ki 

on this thoroughfare, the  l i n e  moves over t o  Long Beach Boulevard, which together 

with American Avenue provides the route in to  Long Beach, 

SmT3cT"mS 

The s tructure is,  i n  general, supported by a single row of c o k m s  

located i n  the center of pr ivate  right-of-way where available or d t e r a a t e l y  i n  

the midue of s t r ee t s .  Each column, res t ing  on a concrete foundation adequate 

t o  ~ ~ t h s t a n d  the  overturning moments imposed upon it, terminates at the xpper 

end in a transverse double bracket member, supporting two longitudinrzl girders.  

E;ach Isngbitudinal girder, provided with expansion joints at, suitable En%ervds, 

forms a eoaatinuous r a i l  support from one end of the l i n e  t o  the other. 

A single runnbing rail, f o r  the form of monorail used as the basis  f o r  

cos t  es%imtes ,  i s  fastened on top of the longitudinal girder, res t ing  upon a 

r e s i l i e ~ t ,  sound-deadening material. A t  expansion joints i n  the supporting 

girder, mitre-Joints i n  the rai l  are provided t o  preserve a smooth-suing 

surface, f r e e  of usual r a i l - jo in t  clicking. m e n  actual  design i s  undertaken 

cer ta in  a l te rna te  f o m s  of construction should be examined. One sf these, 

cana-&itutl.ng a change i n  physical form, i s  t o  arrange the trucks and supporting 

girders  so tha t  the truck runs inside the girder,  possibly on pneumatic t i r e s .  

While t h i s  arrangement would probably increase the cost of supporting struc- 

tures  asnd girders  approximately 15 per cent, it presents of fse t t ing  advantages 

i n  cost of s&way ins t a l l a t ion  and more convenient switching. Further invest i -  

gation of the feasibility and economy of pre-stressed concrete structures is 



a l s o  warrantedo 

Each of t he  %wo t rucks  supporting each ca r  i s  provided with two 

double-flanged wheels. A l l  propulsion motors and equipment a r e  mounted i n  t h e  

trucks, kfhich r i d e  above the  running ra i l  surface.\ The ca r  body runs below tkie 

supporting g$rder and i s  supported by a hanger-arm from each t ruck  f n  such a 

way t h a t  t h e  center  of gravi ty  of t he  un i t  of r o l l i n g  stock is d i r e c t l y  below 

the  sa3.l- 

Side clearances a r e  provided t o  permit sway of t h e  car  bad1 i n  passing 

around ew.rves o r  due t o  t ransverse  wind-loading. I n  t h e  former ~ a s e ,  the car 

asaurriea a pos i t ion  of equilibrium between cen t r i fuga l  and g rav i ta t iona l  forces  

leading t o  t he  ea s i e s t  passage around curves and t o  g rea te r  passenger confort .  

The maxiglwn sway provided f o r ,  r e s u l t s  from the  extrene condftiori of a steady 

t ransverse  wind loading on t he  s ide  of the  car equivalent t o  a sustained wind 

vel-oefty of 70 miles per how.  Under t h i s  condition, t he  displacement of the 

0 
c a r  i s  12 4 0 ~ r o m  the  v e r t i c a l .  Speed r e s t r i c t i o n s  on curves are established, 

md emfcreed by automatic speed control ,  t o  keep t h e  sway on curves w - i t k 1 i 3  t h i s  

same lrmit of displacement. 

A$1 pa s t s  of t he  s t r uc tu r e  a r e  designed t o  e t h s t a n d  earthquake shock 

of an aecelera t ion equal  t o  0,2g, o r  20 per cent of t he  r a t e  of accelera t ion due 

to gravi ty .  

D u e  t o  t he  presence of the  hanger arms between t rucks  and ca r  bodies, 

t r a ck  switches necessar i ly  d i f f e r  from conventional r a i l - l i n e  switches. For 

straight-through movement space between the  tangent g i rder  and t h a t  f o r  the  

turn-off ,  must be provided f o r  passage of the  hanger arms. This is  very simply 

accomplished by arranging a length  of the  g i rder  support as a 180 degree r o t a t -  

i ng  block turning around a longi tudinal  axis. I n  one pos i t ion  it places a 
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tangent rail, i n  &LP%gment with adjacent atrafght-%kkkoPxg;Y1 rails, Idhen rotated. 

over, a curved rail on the oppos%te surface matches with m e  adgacent tangerr% 

r a f l  and wit$.  %he curved turnout rall ,  so bridging the gap between stationary 

suppartfng m3mbers. Movemen% is prov"6ed by dual. motor driving meehmisaas, so 

aUow5ng fo r  remote control analogous t o  convent&onal swltch mcb'  ~ n e s .  

The ve r t i ca l  d$mensions of the supporting structure provide 16 f e e t  

e lear  betmen the bottom of cars  and the surface of s t r e e t s  or  ground below, 

The under surface of the supporting girders ape approximately ten  a d  a half 

fee? above tk .e  16 foot  clearance l i n e  o r  s l ight ly  over 26 f e e t  above a road 

s w f s r e .  Being at  such height and of re la t fve ly  ,mal?, dfmer,siar,s, the girders 

earmot approach tk.,e e f fec t  of a nearly sobid roadbed a% a sixteen fco& clew- 

height Pn obstructing a i r  and l igh t  above the s t r e e t  and fn re f lec t ing  Zraffic 

noises, nor do they come nearly as close t o  strw-bwu~es on $bxttlng property, 

A number of vwying s ta t ion  arrangements w e  possible, some of them 

making use of property adgacent t o  the s t r e e t ,  Such solutions m e ,  hawever, 

special  cnses, generally applicable i n  only a few locations. S%nce %he l i n e  

runs 2tr genera2 down the center of s s t r e e t  or private rf@C,-of-my, the leas% 
1 

carepli.c?a'r,9sn 3s Involved by placing the s tat ions i n  the saw IoeatFon, 

Each statSon m u s t  provide space f o r  a change booth, 6,uamatiles =d 

0 t h ~  gemerd f a c i l i t i  es,  e t h  convenient access $0 an& from the s t r ee t  l eve l  

and the  t r a i n  platform, In the case of ten  sta",fons, the l a t t e r  is placed 

between %he inbound m d  outbound routes by somewhat spreading the  space between 

supporting girders. The f a r e  col lect ing f a c i l i t i e s  a re  placed below the p la t -  

form l eve l  as t h i s  arrangement avoids r e s t r i c t ing  space f o r  f r e e  passenger 

movement on the platform and permits access t o  the platform by s t a i m y e  head- 

ing outward toward the ends of the platform so resu l t ing  i n  convenient 



passenger dis ts ibxt ion,  Tais mezzanfne level  can be suppc~ted on %he ;%at? rav  

of eolzasans as the main struct7.ue, by ineressing t he  us,m9 girder he fgh~  suf-  

f j c ien t ly  t o  preserve the standard 16 foot elemmee  fro^ the rnez~anlne tc the 

street.  

I T  appears lendesirabie t o  provide access t o  the mezzan$ne level fram 

the center of the s%reet due t o  the t r a f f i c  hazard of concentrating pedestrian 

travel t o  and from sidewalks i n  She v ic in i ty  of s ta t ionso  Znsfend, faot-bridges 

armss the s t r ee t  ax both ends of the mezz&nfne l eve l  and four s t a l r ~ ~ ~ y e  L:I 

sidewalk level are provided. Tgo of these stairways are  eq~fipped w t t h  nov.:ng 

staf rs , 

It is cansidered that both the prof i le  =d downtawm trsffSl? eonditLons, 

under which even a single POW of supporting colsrmns v o d d  be " m d e ~ i r ~ ~ l e ,  I r ~ d i -  

cbte a tunnel mder a p p r o x i ~ t e i y  two miles of H i l l  S t ree t ,  This t~d~vlel seetion 

ineiudea two statfons,  one serving the Civic  Cenfer and oze st Sevens3 S5reet. 

In t-38~8 s ta t ions  passenger platforms are  proviaed oat;sf4e the two-track GFPCZ 

%n order to f a c i l i t a t e  convenient staSrways $0 the surface without forpang tho 

con&truction deeper in to  the gorand as would be required by a a e ~ z ~ i ~ e  Il>evelo 

A d j a e e ~ t  l-o all except downto-m sta-tisna, parking rat facilities are 

provTdea f o r  the convenience of patrons w i n g  their own cars, rather  than feeder 

buses or  ~ B f n g  t o  reach the s t s t ion ,  

Storage yards and shops f o r  inspectfon and mafn-t,eumce a r e  grovideS 

at %we koca%fons, on %he northern end Just off Chandler Bs*d,evwd new Wooban 

Avenue and 84; the soaatknern end just off Long Beach Boulevard betwen Soap%m 
a 

Boulevard and S m  Anton50 Drive, For the  45 mile in s t a l l a t ion  eazh storage yard 

has t en  t racks each capabbe of s tor ing LO c a r s ,  T h e e  addl",fon&L Srscks of 

th i r teen  car capac%%y m e  provided f o r  cap cleaning and l i g h t  inspection. A l l  



o f  these tracks a r e  a;f ,  a Lower heighi than on the mic l i n e  so providing ea8y 

&csceae t.3 e a r  fnt-%T$OPB from gro~md level ,  Each yard i s  provided Kith an 82ato- 

m a t  fc car m s h e ~  .t,ksug%s. which caps  w-2Ll pass between cleaning and a%&% %riapee- 

Lion t r%cks w.d the storage area, FL Y- the shorLer instdalat50n, be t - ,wee~ North 

Hollpood and Compton the m b e r  of storage t ~ a c k a  and yard capacity axe reduced 

i n  proportion t o  the number of cars  r e q ~ i r e d ,  

Bat5 inspection and mln't,enmce shops w e  prov",ed with ectrered t racks 

long encugltl for $hk"ee C= %rs;ins. The southern shop, dea%giated t o  handle pey- 

iodie and heavy repsirs has EWO esaeks for such vork a d  t w o  more fo r  hewy 

inspection md iubricaticn, m e s e  t x o  rracks can a l s o  be for heavy repairs 

ff requiredo The northern shop i s  designed with two tracks f o r  heavy i~speetion 

and one for Big%+, repairs ,  Wo%h shops have off ice and repaSr shop areas for 

bra&, 99"fve, m d  zontsol  eqU5pmen.t repalrs  and f o r  rnok,0r 0vek"h~u.L 4% this Patter  

w ~ r k  l e  no% hmdked on a contract baafa by gtn su'eside servlce chop, 

-%ranee to and departure from the ywda 9,s prsfided t o  or f o m  b3%h 

isn%,cu-pad =d outbound direc-klons on the Lfne. Track faefhities required for Zbis 

f e s h r o  m y  a R ~ o  be ~ s e d  f o r  $-arnfng b,ra$ns short of t1k.s r,en:',~lal st&%ons when 

aaiding does na";usatffy the f P x a i  rean, 

The e m s  are  t o  be Ii&tweigh%, double truck mTts, appsoxb,rraately 

50 fee% Lofig mid seating approxlm%$ely 67 persons clepending on the mangeaent 

of seats fisro8Ly adop%ed, The body, of semi-monocoque eonstructfon w i l l  have 

two l m g e  slldfng doors on each side, new the quarterpoints of the ccr, %e 

fae%l,f%atqe sapid loading ad. ~ o a ~ n g o  Inter-complllisa-t,ing doors f o r  eaer- 

gency w e  prsv%ded $n the ends of %he car, A l l  cars m e  i d e n t f s d  except 



t a b %  prop0~t$03 of the  k39E~a! SQ.U~BP~ t , ~  be usaii as Lea6 z w s ,  wiPL 'kqe a 

s t r e d i n e d  coac and be equ%pp& wftt a colmtral posi%fon for %PS~L o p r a t i o n  

and %ke mzassary automtic speed control apparatdia, Fra%Biw cars all be 

eq~ipge& W L %  a a&$f$eEB ~ontrol S $ W L * Q ~  for bnBb%rg %M pr&s and sw%%a,hfw 

to mke up trains, 

Wains cons8sffng of one lead ear a d  one to seven %ra%lLw units 

\ can ke operated,, 1% corasis$enk with estfmatea of riding, aenaf-p~a@nent 

~ o u p 9 1 q  0% cars i n  pairs %s advantageouso i 
Eaclr of f'ae &WO Y'?%c~S C a r  Mu have -&YO 3 2 - i n ~ h  ?1,8~zbh-f%a%eeb 

wheele mo~mted ~Sngly am each 0% %he two axles, The axles w i l l .  also carry a 

rig%% augXe gem box am3 a &%sc type brake an& wiPB m n  in roUer bearfngs 

s ~pparCf 2% Kle $f gh%we%gh'P; welded tmek frame. 

Yaek t m x k  frme wT%P carry two propuleion mo%or assemb%fest &%-rLng 

%'I-~rougk- &aa'k?le u n P v ~ r a a l  johie. propeller shafts, brake and cogr%rok egw%per&$ 

an% @.wren% coUection &ev%ces, WO p~gspuBsfoe power tzireni%s sr &pgara%us are 

locaW&d i~ t ke  car '~ocly %n =the %n%ere~% 0% 1~bin~tainBng simpP%e%%y and $0 avoid= 

aE2T %n2~b~6bb %E v ~ P $ ' % c ~ X  &-El~%~g"r8 whk?ki W W P ~  .%bn %UZ~ ~ b ~ % f % ' e  P P " % ~ P O ~ P % % O W % C ~ ~  

Blgber supper t 1% s t m . ~  W e 5  t&m~gkcw; the i n s $ a D t i o n .  

Each af the faux propulsion motor as~emb%%es per car  eonsiata of a 

BOO I%orsepomr three ph~ae, al-,armtfng cumen% squirrel-cage iac%ue%3on type 

mwkor, which f s rig%Uy boltedl a, hydrmPf~ torque-~on~~erter .  Taig coMb%na- 

t ion  p s m i t a  %he inthe%% on mo$or to some up %o  pee& veq  rap%&ly becmse 

%he ~6nvca~ te r  does mt exert %ts ~~ drag on the motor ant81 the latter 

reaches s speed w%thffn B t a  desira'BPLe operating rawe, approxW%ely 87.5 per 

cent of spcT,'~p~anous speed ant3 w e l l  above the point of 9areakQeom torque. The 

me% asasulf~ sf the ~gl~nbfaecl ~lm.ra~*rf&t$f~8 i~ to provide an ex%reme%,-y smool$h, 



- SO - 
hfsh r s t e  of acceleration in vehicle speed practically 'up %o c~eki.cle b%hncing 

speea, It pzmits  use of %he very rugged squirrel-cage ty-pe of motor and 

complete elkmination 02 al%ernating-%o direct-current roadside coilversion 

equapmen-t, and i%s corresponding invea t m n t .  

The m t o r  anding i s  arranged for  f u l l  and half' specha comectforos by 

mema of" a cam g r o q  switch, wMch together -with a main switch e o n s t i t ~ t e s  

a l l  the eon'brol equipment required. The hall? speed comectfon is wed only for  

r.-duced speed a%ulwhg. Moml, accelerations are made in the single high speed 

comectlon, thus eUlgbating "transitions" during accelara t io~.  Because the 

lower, half-speed, shaft input speed t o  the converter also reduces the latt%rgs 

t o r q u ~  milbP,kplSca%ion factor, the res%rPti,ng acceleration is also ~ukt~able fcr 

ya-d and E%%-txhing movements, 

Revers2 mo%~emen%, a l so  at a reduced rate sf aceelera t io~,  is o%%aimd 

vithout gzsr-- by reversal of %kde dsiving motor direction of rotBtion0 

POWER ST..PieIi S'J6Sm 

Tbme-phase, 60-cycle, alternating cmez . t  a t  23W volts f s deXfvereO 

to the cays by using a dual - i r e  contact systsm and the m i n g  r a i l  a.s %b.e 

%bela p k ~ s e  e m d u @ t ~ ~ a .  mesgy is supplied th i s  dis%ribiatisr, system from 

s i q l ? .  ~ ' t a t ~ i o ~ ~ a r y  %=sf o m r  m f  t-s~;i%Sstations located ixi parking lo t s  ad,jacent. 

%o paspenger s ~ % i o n s .  To b.suse continuity of" supply, each substa%isa3 is fed 

over two independent supply Ifaes by the u t i l i t y  in whose area the subs-bP,iola 

is located, The asubstatfon i t se l f  i s  provided with %&TO step-down t sans f~mera .  

In case sf outage of a supply line or a tm11~fomer, the remaining unit, wLth 
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applicatisn is involved; on curves of moderate radius, power i s  cut off and 

br&kLng Ini t ia ted,  I n  t h e  case of sharp curves, such as  ex i s t  on terminal loops, 

the motor c ~ n t r s l  w i l l  be prevented from operating tjne motors i n  =y bat the 

lower speed connection, sappiementary t o  braking action i f  required. 

P t  5s eonaldered t h a t  the s ignai  and speed control systean provides 

maximian, safety cf operation, especially as  it requ2res only features already 

prove? %n actual service. 

S@rnTi?LE; PERF"0Mrn 

'me car equipments will have a scheduled speed, tLaL fs overa2.l average 

speed Inchding  stop time at sixteen intermediate s$ationa and seduced speed 

oprsaf-ian on severe curves, of 51. miles per houro The running time fsm temfna l  

t o  te rn ine l  Qver the k? mile route i s  66 minutes. Tke scheduled speed depends 

pzir-igal2y on t 3 e  r a t e s  of acceleration and braking, which. are the mixTw~zn eon- 

~ S ~ % e n t ~  w$h avaflable adhesion at the r a d l ,  and passenger i.omfort; artd olz the 

balmc.5ng, r ~ -  free-rumi-ag speed, i n  t h f s  case, 60 miles per Izoy-cr. Mith s t h i o n  

at;c)ps av.=rag:ng 2.8 miles apart: a subs tan t i&~y  higher bbalanci~g speed ~rh31d.d be 

less ec.snomica.I as %% would baely be attained before braking fo r  t%;e n e n  s t s t i ~ n  

s50p vt~uld =ommenee. " kwer  balancing speed wodd grabably be an adyerse 

psy~~c lcg ics3 ,  f sc to r  i n  view of prevalent speeds on f r e e ~ z - ~ s .  

'TTME 3F COHSap;9YCTION 

The eonstrsnction sched.de f o r  the  en t i re  system i s  a functjsn of several 

factors ,  She ms% i m p ~ r t a n t  of which would be the time required f o r  deterairat ion 

of concept, design, srrpply and fabricat ion of the s t e e l  shapes and platn and the 

constrw%ion of the subway section, It is f e l t  t ha t  a period of s ix  mo~ths w i l l  

Be required a f t e r  award of contract t o  study the f i n a l  routing, and crystaJl ize  
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the design precepts, The actual  design development would be accomplfshed i n  

the ensuing yew but m i l l  orders fo r  both Monorail and subway s t e e l  could be 

placed i n  the interim so tha t  construction might be s ta r ted  a% the end of t h i s  

period. Because higher speeds a re  contemplated f o r  Los Angeles than experienced 

i n  any previous sfmilax instahlat ion it i s  recommended an i n i t i a l  section one or 

one and s half miles Long be Instal led fo r  advance t e s t ing  purposes before a l l  

de ta i l s  f o r  the en t i r e  project are released fo r  construction. 

It i s  estimated t h a t  the construction of tbe subway section ~5.11 require 

t h f r t y  monl;hs and +,hat dl work involved i n  the construction of the remainder of 

%he M~noraEl sys;+,em can be completed wlethin t h i s  t i m e .  Construetion would be 

perfoxvied simultaneously i n  the several sections i n  order t o  reduce the o v e r d l  

time requirements. It i s  anticipated t h a t  the en t i r e  system could be completed 

witb5n four years &%er award of contract,  

M m m m  AND OPWATIRG COSTS 

The uni t  costs of maintenance, operattng and power costs  ta.bzalat;ed 

below, were estima;ted ezfter careful compaxison of the proposed service with an 

ef f ic ien t ,  comparable operation. They are based upon an annual ca r  mileage f a r  

the f u l l  length of the system of 23,750,000, indicated by others,  a s  r e q a r e d  

f o r  the expected riding. It should be noted t h a t  the in tens i ty  of use of the 

proposed sexvice is high, t ha t  i s  the miles per car per year, the a n r d % d  car- 

miles per t rack mile and the  cars  per hour per t rack mile d.1 are high. Such 

f igures  a re  inheren% i n  a fast and frequent service over a straight-away main 

l%ne of considerable length. 

Respectfully submitted, 

GIBBS & HILL, Inc. 

E. H. Anson 
Vice President 
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WmmrJCE AND OPEBATING TmIT COSTS 

MaAntemnce ---- - . Way 4 S%nc&laraa - Annual Cost 

Per Car Mkle 

P ~ P  Car Mf le 

Oprat8rsg Expense - Annual Cost -- 
Per Car Nile 

General A h %  an$stra%%ve 6 os$ - Annual - -- 
Per Car MPBe 

Power 

Per Car Mile 

Totpal Msa$nkmnee, Qperating~ Power &, 
~dmirniT%ra%f ve @ 05 t a  - ~n&al 

Per Car M%le 

$ P,220,000. 

5.144 

$ 1>750,00O* 

7.37# 

$ 2,426,800. 

no. 22qi 

$ 8 7 ' 5 9 ~ ~ 0 -  

3 0 68# 

$ 1,750, QOQ. 

7 *36# 





Pancar- %o Long Beach 

2 .  Es.$$aa&ed Cost of Equipmen% and Appw%enances, Sbt%ons,  
Shops and Inspection Faci l i t ies ,  Yards, Power Supply, 
Power Wanem%seion and DPatri.bu%ism Systems, Signals 
and Cars 

a .  Passenger S t a t f  one (except ssubway) 

B, Subway Stations (tunnel s%ruc.$uare not %ncfud%d) 

c ,  Scheduled Repair Shop 

6 Ruppgh%ng Repair Shop 

a ,  Parking Lots at G$a%ione 

f ,  Lana Acqu$s;BtBon f o r  Parking Lots, Storage Yards 
(no p r ~ ~ % s % o n  for  R//W property) 

g . Soua%hern Storage Yard 

B, lEBor%hexan Storage Y m B  

g o  8ugervfstion during construction 1 
Field Engineers and Inspee%ors 
F%efd Survey Crews 1 
Fsscwernent of material and equipment) 

P. Expewes f o r  prw84~ing property 

e; ., FurnBshings andl equIbpment f o r  AutBority's general 
arid a&niEn%s%ra.$ion off tees 

to  Bkcfng equipment Paa operation and trainfng personnel 

Total 



Panorama to  Long Beach 

3.  @on%in~ene%es, (BOT including Escaht-Bon pro- 
hetiol[bb b l u e  of R/W property, Property Taxes 
depr8~g c o w h c  tion, Legal expenses, Expense 
of Autborftygs personnel during corwtmction) 

4, BssPs of Est%PMlkx Labor and material estimstes 
are basedl upon prices as of December 1953 and %be 
former on the basis of a 40 hour week at  straight- 
time. As f a r  as can be determined no royalties 
are pamble on any p a r t  of the bask concept of 
the monorail 

Total Estimated F i r s t  Cost 



North XoPEywood t o  Comptoa 

1. Estimated cost  of Construction 

a. Supporting Structures Pmluding Giraers and Rail  for 
Main Route, Turn Arounds a& Terminal Loops (exclusive 
of' Line Switches, Twine1 Seetfon, Storage Yard Access 
Trackage anib Storage yards) 

b e  Foundations and Anchor Bolts 

c. Speefal Fovlndations fo r  Freeway and River Channel 
Crossings 

d, R.eta5nin.g Walls, Drainage, FencSng, etrC. for Turn- 
around a t  Washington Blvd. 

e. Subway Sectton, Supporting Structures, Girders and 
Addition f o r  Foumdatiorae - "Monorail Fac i l i t i e s  ONLY" 

Pe  Lhne Switkbes with Supporting Structures and Founda- 
t tons 

kn, Traffic Islands i n  S t ree t s  fo r  Pro-kctiorn of Columns 

j. Elisnina.t;iori of UnBerground Interferences 

k. Sub-soil E n ~ e a t b g a t i o ~  

I-. Subway Strrackre 



Xmpc %$on Factlbi$%e~, Tards, Bemr Supplys F Q = ~  Transiission and 
IXP$&rfbultion System, Signals and Cars 

a, Paaeaqer  8taP;Ssns (except subway) $ 2,243,200. 

f ., Isat2 Acq~~$sS",oaa, lor ParkPag Lots, 9t~rage Yards aria 
Saib 8$at%ons (no psovtoien fo r  R/W property) 2,046,980. 

g ,  Southern Storage Pard 2, 457,666. 

1, C a r s  197 @ $80,000. each 9,360,000. 

p.  Sxapervksbon efp.rfyag ccanstmctioan 
Field Engineers and Inspectors 

1 
Field Survey Crews 

1 
1 

Procurement. of mbrf a1 and equipment) 

r, Ex-en~es %or procuring property 

ea,  l?wnisBfngs and equipment for Atsthor-bty's general sazd 
administratian s%bises 1061,00Q0 

to PBacPnag equ1pmn8, in operation and trafnlng personnel 290,000. 

To%al $360 170,5577 



SHOETEB mGm OF LIME 

dJosth Hollywood to Compton 

3. Contfngencies ( ~ 0 %  including Escalation protectf on, 
Value of R/W property, Property ta.ces during construc- 
%ion, Legd expenses, Expense of Authorityqs personnel 
during construction. ) 

4. Basis of Estimate: Labor and material estfmates 
are based upon prices as of December 1953 and the 
former on the basis of a 40-how week at straight 
timea As far as can be determined no royalties ape 
payable on the basic eoncept of the Honorail. 

Totd Estimated First Cost 
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I I E N E R A L  bRRANGtMfN7  
MONORAIL C A R  



STATION EZEVATION AMD SECTIONS 



ELEVATIONS - SECTIONS 



STATION PLANS AND ARRANGF34ENT 
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NOTE 
N O T E S  . H D W N  ON P L A N  1 F  Z O N E  C -  APPLY 
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