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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.

THJRD:
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 re~uired, 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 Commission, 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 re~uest 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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January 15, 1954

The Los Angeles Metropolitan Tra:l.sit Authority
2233 Beverly Boulevard
Los Angeles, California

Dear Sirsg

Complying with your request as ex~ressed in our agreement of

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

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

the San Fernando Valley and Long Beach and herewith transmit our reporto

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

lttith your approval, Ruscardon Engineers of Los Angoles and Gibbs & Hill, Inco,

Engineers and Constructor9, of New York; the former to study origins and

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

l.ation and economic statistic::::; the lat,ter to estimat,e the cost of construc-

tion and of operation of the proposed monorail s:rst.emo

The repor'.::., therefore, is presented. in three parts as follows ~

Part I ~ Economic F'easibilit,y of -i;:,he Monorail
System - Coverdale & Colpitts

Part II - Traffic, Popula~ion and Economic
Data - RU5cardon&1gineers

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

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

- 3 -

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.: n ••••

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

Glendale 9 and within four (4) 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•••• n•

The Authority, supported by funds appropriated by the Los Angeles

County Board of Supervisors, on April 15 9 1953 engaged Coverdale & Colpitts

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

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. 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.

"B. 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 other operating factors.
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"Ce 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 tOg

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

(b) Estimate the probable number of passengers to be
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 be
supported from this operation at the present and in
the future,

- 4 -

(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 100 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, Inca, 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 9 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 findings and opinions of the respective associated engineering

firms 8

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

Part II - "Traffic, Population and Economic Data"
was prepared by Ruscardon Engineers.

Part 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 Angeles of the great cities of the United States is in a class

by itselfo 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 Chicago.

- 6 -

Ne'.,r York 1 Chicago and

Philadelphia have mass rapid tra~sit consisting of systems of subways and

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

poli.tan district of 2,233,448 1 also has a subway and elevated system. The rapid-

transit development in these four cities co~~enced in the last quarter of the

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

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

only one in ',.;hich the II1.ajor part of its popu.lation development has occurred

Si,D88 the advent of the automobile as the primary means of transportation in

America. Possibly~ as a result of the availabi.lity of the automobile and the

re:Slilting convenience of individual transportation, Los Angeles has been

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

apartment houses.

As indicated in Part II~ page 4~ of this report the inhabitable part

of metropolitan Los P~geles as of 1953 had a population density of 4,650 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

Area Density
Population (Square (Persons per

County (000) Miles) Square Mile) Related City

Los Angeles, Calif. 4,152 4~071 1~020 Los Angeles
Bronx~ Kings, New York

and Queens counties
combined 7,700 254 30,591(Avg.) 'Newc¥ork

Cook~ IlL 4,509 954 4,726 Chicago
Philadelphia~ Pa. 2,072 127 16,312 Philadelphia
Wayne, Mich. 2,435 607 4,012 Detroit

....SUffolk, Mass. 896 55 16,302 Boston
I

-------------~---~-~-~---~----------------
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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 343 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.

- 8 -

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 90 It will be observed that the most recent

peak movement was l77~823jOOO bus and rail passengers in 1945 j 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 1945, the passengers carried

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

the rail lines as rail service was discontinued j 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

CitYo Los Angeles Transit Lines reached its peak of passenger traffic in 19470

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 6.4 persons; in 1953, one to every

2.4 persons. In automobile ownership in proportion to population, no city

in the world compares with Los Angeles (Part II v page 47).
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The Pacific ElectYlc Hailway at the peak of its activities 'Was

operating 1,105 miles of passenger rail'Way trackage. As of 1952 it was operat~

ing 366 miles of railway lines.

To' ~l Revenue Passengers
(fare and Transfer) Rail 'and Bus

Dacific 105 Angeles
l ectric Transit

Year Hail'Way Lines
(000)

1936 80~ 573 271,040
1937 84~890 291,844
1938 78,265 292.4].2
1939 75,465 259,713
1940 79.840 24.1. 767
1941 77,766 251.045
1942 99,166 282,368
1943 137,405 310,976
1944 168~427 .321,193
1945 177,823 325.661
1946 174~083 359,128
1947 163 9 408 439,812
1948 143.921 397 9 879
1949 125,698 368,004
1950 109 9 321 317.749
1951 100 l' 517 283,005
1952 92 1 1+75 256,947

In 1952 vehicle rrLtleage for various types of 5srvice 'Was as follows~

Pacific Electric Railway Company

Vehicle
Type of Service Mileage

Interurban rail lines 2,066,169
Local rail lines 3.524 Q I05

Total rail lines 5,590,274

Interurban coach lines 12,466,010
Local motor coach lines 9.864.146

Total motor coach lines 22,330,156

Total all lines 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 lniles of single track, 246 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 18,

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 1940. This was

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

Ana Freeway and Hollywood Boulevard. Early in 1954 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 HollJ~ood 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 Angel,;;': COJ.nty :'L,3 ':lstima"'.-ed, to increase from

4~650,OOO in 1953 to 5,500~OOO by ::SSG~ an in:::rtcaS6 of 18 per cent. In the

following twenty years :1.t is estimated to In,~,'s:asc 50 that b;r 1980 it will be

7,500pOOO~ or 61 per cent mOl~e than i,n 19;;, (Pa:..~t, II~ 1,1:i.ge 2C)" Moreover, the

in the area bet'ween the 8~mile a.neil,he 2·),o·(rd_l·~ circI.6, 'I.:1'£': pc.pulation in this

circle. The populatlon \'Tit-hin H.e 20'~1!J~-'_6 c:'rc.1.E' :'cugh:Ly cCr',:'espcnds to that

of the County (Part II~ il:.CT'eas.l,',1.g lQad ';,,,ill be placed

on the freeway s~rstem.

within the built-,up pa:.:'t::; of 1,C'3 Angele2', Thu;:; the ;It,r;:: ')"f'the automobile will

7.t. '",~UI be es,;;~nti2.:'_ for the metropolitan

.'

In view of this backgro.md it is 0~v::l,OllS r.hata mass r,9.pid~transit

system that would be successful. ill':.l.st !'!anc..le paSf:lengel's in comfort at a high

rate of speed and not a.t 20 +';0 24 nDcles a;). nou.r [i.J,1d'11it,h lOO per cent or

greater overload, as is common in G€rta1n ';:.ities :Ln -:-,he :80.3);:, 0 Hence the

monorail operation discussed ht.:rein is d.esigned to ho.ve a.n over~all speed of

------------------------
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upwards of 40 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.

-~~--------------~ ---- ---------- ---------------
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II - BRIEF DESCRIPTION OF THE PROJECT
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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). A number of different

routes within this area were studied. A route along the Los Angeles River

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

to traffic centers. A mass rapid-transit line j 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 Ie The northern terminus
i

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

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

south on Vineland j Cahuenga Pass Freeway to Ktghland Avenue j using for the most

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

It then extends southerly on Highland Ayenue to Sunset Boulevard j east on Sunset

to Hill Street, reaching Hill Straet by crossing above Hollywood 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 BouleYard~ 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 subwayQ

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 COilllty with a slightly

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

Part II, pages 28-31).

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

line connecting San Fernando Valley~ North Hollywood j Holl~ioodj downtown Los

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

and Long Beach is in a position to serve the area well and 9 particularly in com­

bination with existing surface transportation systems 9 can perform a most useful

transportation serviceo 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 Angeles from the residential areas rather than

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

tems of the larger cities of the Easto 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 ser-vaso The projected monorail sy:stem~ as

will be shown later~ is able j through the u.se of the existing bus and rail lines,

to distribute to their ultimate dest::Lnations 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 j Southgate 9 Maywood and Bell~

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

of passengers between monorail and surface lines serv~ng 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 autamobileo

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
v'

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 t~~e of operation. The monorail system contemplated

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

for many 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

shown 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 9 as follows~

PANORAMA, at Roscoe Boulevard

VAN NUYS 9 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
Distance from Each

from Station to
Panorama the Next
(miles) (miles)

0 1.9

1.9 2.8

4.7 3.2

7.9 2.2

10.1 4.1

14.2 5.3

19~5 2.2

21.7 0.9

22.6 2.4

25.0 3.0

28.0 2.9

30.9 3.2

34.1 2.4

36.5 4.5

41.0 3.1

44.1 1.6

45.7 -

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 45.7

miles; the seventeen stations average 2.8 miles apart.
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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 2.8 miles 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 approximately 41 miles 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.
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Van Nuys 3
Chandler at Woodman 7 4
North Hollywood 12 9 5
Ventura 15 12 8 3
HollyWood 21 18 14 9 6
Glendale Boulevard 29 26 22 17 14 8
Civic Center 32 29 25 20 17 11 3
Hill and 7th 34 31 27 22 19 13 5 2
Broadway Place 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 4
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Pacific Coast 65 62 58 53 50 44 36 33 31 27·5 23·5 19·5 14·5 11 4.5
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"



COVERDALE" COLPITTS - 20 -

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

belowg

Monorail Pacific Electric
(From 7th and (From 6th and Main

Stations Hill streets)* Street Terminal)

South

Broadway Place 4 12
Main Street 8 27
Pacific Boulevard 12 28
Imperial Highway 17 30
Compton 20 30
Pacific Coast Highway 31 52
Long Beach 33 60

(From 4th and
Hill Street

Subway Terminal)

North

Glendale Boulevard 5 6
Hollywood 13 23
North Hollywood 22 45
Van Nuyg 31 65
Panorama 34 78

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

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,
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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 t at Woodman Avenue

NORTH HOLLYWOOD~ - Chandler at Tujunga Avenue

VINELAND AVENUE~ at Ventura Boulevard

HOLLYWOOD ll 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

TRAIN OPERATION

Parking Lot Capacity ­
Number of Cars that

Can Be Parked

400

300

324

255

369

297

311

255

351

324

311

447

324

257

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
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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 Panorarr~ and Washington

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

Southern Division would be between 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 connnon 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 COlIUIlon portion of the line.

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 Boulevardo

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 Compton. These loops permit of adjusting train

operation to passenger load by pro"riding 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.
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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 9 thus avoiding any possible confusion with back­

ground colored lightso 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 Divisiono

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 Campton 0 For heavy repairs the cars of this Division will be taken to the

shops west of North Hollywoodo

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 monorailo 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 depre'ssed 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 railroad~ 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 maintenance of the monorail structure.
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Sources of traffic for the project are basically the long-haul

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

persons now moving by private automobile on the street;:> and freeways.

In 1952 the Pacific Eledric Railway Company carried a total of

92,475~OOO revenue p including transfer 9 pasiSengers~ On the basis of the first

nine months we estimate that 88~483,OOO were carried in 1953 or a decline of

about four per cent. Assuming 251 weekdays per year and 35 per cent additional

for Saturdays~ Sundays and holidays~ it appears that the 1953 average weekday

total for Pacific Electric was about 261$000 passengers.

On Wednesday, April 15~ 1953 1 Pacific Electric made a 24-hour check

on passengers enteriqg and leaving downtown Los ~~geles and found a total of

160,,185. Assuming Wed.nesday, April 15" 1953 p 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 passengers carried by the

Pacific Electric Railway Company" only part of which" howeYer" came from sections

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

be considered potential to Monorail. Listed on the following page are the Pacific

Electric lines which now operate in the Monorail study areao 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.
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Total Traffic
Passengers Entering for Lines -
Downtown Los Angeles Estimated Average

I
Line Wedo1' April ISs> 1953 Weekday 1952

Northern Division
No o 28 .~ West Hollywood 2 9 790 5s>540
No o 32 = Hollywood Blvdo-

I
Beverly Hj.lls 8 9 368 22s>300

Noo 83 ~ Sunset Blvd 0 14s>077 20s>200
No o 86 ~ Van Nuys via

Riverside Drive 3,794 49 600
No o 91 = Echo Park Ave o -

Vermont Ave o 119 144 16s>700
No o 93 = San Fernando

Valley 5l:'243 (1) 1°9300 (2)

Total Northern Division 45,416 799640
.
I Southern Division

No o 6 ~ Long Beach 69 948 89850
No o 7 ~ San Pedro 41' 639 7.. 350
No o 11 - Bellflower 29 486 2s>610
No o 25 ~ Watts 69435 1°9°00

Total SOluthern Division 20s>508 289810.
Grand Total 65 9924- 108,450

(1) Line 93 = Bus Line = replaced Line 330
(2) Line 33 ~ Rail Line ~ discontinued

December 27 9 1952s> replaced by Line 930

As indicated above 9 about 60 per cent of the above passengers enter the down~

town business dlstricto

In the past. s> the Pacific ElecJt,;roic Railway Company from time to time

made origin and destination studies on :l.ts various Ijnes and this information

was made available to us through the courtesy of the Companyo 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 lines> route No o 33s> the results of which study were summarized on
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the basis of 28 zones ~ beginning with e. zone for the subway termi.lal on Hill

Street near Fourth Street and extendin.g to a z.ene for the section of the line

from Victory Boulevard to Sherman Way. These 28 zones divided the route into

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

to passenger r.iding. We did net require information in such detail and we~

therefore, consolidated these 28 zones i:lGO 8 larger zones su:Ltable for study

relative to the proposed location of Monorail s~ations. The Pacific Electric

Railway origin and destination count was consolidated inLo these larger zones

and therefore, provided us with i:lformation which was indicative of the manner

in which traffic could be expected to move on the Monorail s:rstem.

In our analysis, a nwnbe::- of such origin and destination counts were

used bc:th fort-he n::>rthern d Lvision and the S Juthern dLviEion; the lines in the

cwrthern d Lvision being the Hollywood Boulevard line ~ -Ghe San Fernando Valley

line, Riverside Drive line and the Sunset Boulevard line. These figures .indi~

cated that about 70 per cent of all traffic :in the Monrail area entered the

downtown business section including the Civic. Center an::.. tha.t of the tota1

traffic moving in the area, about 43 per cent came from the Holl:J'Wood sadioD.

and about 22 per cent from thl3 vicinity of the Glendale Boulevard station.

In the southern div.Lsicn origin and destination counts were availabJ.e

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

IJ.ne. These origin and destination counts by Paclfic Elec:tric had been analyzed

in detail similar to the northern lin.es and we, therefore, in tu.rn consclida.ted

t.hese small zones into a lesser number of large zones related to our proposed

Monorail location sta.tions. In t.he case of the southern division it appeared

that 65 per cent of the total passengers moving along the line had origi.ns or

destinations in the downtov','TI business section, and, furthermore, that about

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

Compton area.
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While the above figures are not comple~ely 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:

Estimated Estimated 1952 Estimated
Percentage Potential Average Week-

Potential to to the day Potential
Line 1952 Total the Monorail Monorail Traffic 19152

(OOO) (000)

Northern Division
Melrose Ave.

W. Olympic Blvd. 11,690 33 3,897 1l,500
W. Adams Blvd.

'I'emple St. 12,690 33 4,233 12,500
Beverly Blvd. 6,814 33 2,271 6,700

Subtotal 10,4.01 30,700

Southern Division
S. Vermont and

Union Station 6,142 100 6,142 18,100
W. Jefferson and

Huntington Park 15,312 33 5,104 15,050
San Pedro and

Ii. Seventh St. 12,072 67 8,048 23,800
S. Broadway and

Civic Center 6,937 100 6,937 20,500
W. 54th St. and

N. Main St. 5,421 33 1,807 5,300
W. 48th St. and

Lincoln Park 4,623 33 1,541 4,500
Maple and S.

Figueroa St. 9,934 100 9,934 29,400

Subtotal 39,513 116,650

Grand Total 49,914 147,350
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In the year 1952 the lcs ~~geleg Transit Lines~ as a whole 9 carried

256~9469000 revenue passengers including transfers. The above 9 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 freewayso The

freeway system in Los Angeles has been l!nder construction for a number of years;

the Arroyo Seco Freeway to Pasadena being the first 9 a section of which was

opened in 19400 See Part 119 Figure 180 The first se~tion of the Hollywood

Freeway followed shortly thereafter and construction has continued p subject to

interruption during World War II~ to the present date o Early this year~ 1954~

it is expected that the Hollywood Freeway will be open to traffic from Spring

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

wi,th Ventura Boulevard at Vineland Avenue 0

At Spring Street, proceeding easterlyp 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 Whittier~

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

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

open to about Wilshire Boulevard 0 Continuation of the Harbor Freeway farther,

south is under construction, and will eventually extend as far as San Pedroo

The Los Angeles River Freeway which will ultimately connect the Santa

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

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

elements of the proposed freeway system are either openp 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 will be completed in the near future. LYor this reason traffic counts

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

Further.more~ 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 districto 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 0 A

discussion of the trend shown b.Y these co~on 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 6g00 AQM o to 10gOO P~Mo

Since the last of these cordon counts i 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 FreewaY9 and also a study of traffic
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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 studiedo Certain previously major routes showed substantial 106ses

in traffic, such as, Sunset Boulevard, which showed a decline of 40 per cent;

Temple Street, which showed a decline of 45 per cent p and First Street which

showed a decline of 32 per cent 0

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

1950 cordon counts as a basis of estimating traffic potential to the Monorail

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 potential to the Monorail and also that traffic entering

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

to Los Angeles Street, inclusive, was also directly potential to the Monorail.

We adjusted the l6-hour counts to an estimated 24-hour count on the basis of

Division of Highways traffic counts on the Hollywood Freeway which indicate

that about 87 per cent of total 24-hour traffic moves in the l6-hour period from

6~OO AoM. to lO~OO P.M. We increased this estimated 24-hour traffic by 19 per

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

at an estimate for 1953. This indicated that about 150,000 vehicles were

entering the central business district from the Monorail study area northwest

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

Hollywood Freewayo This compares with 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 Boulevard, Friday, July 24, 1953,

when 60,254 vehicles were counted in the westbound direction only. From the

Monorail area to the south, it appeared that about 198,000 vehicles per day were

entering and leaving the central business districtG
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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

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

l6~hour period represented about 87 per cent of the 24-hour period.

EstimR.ted
Leg of 24-Hour

Street Intersection Intersectlon Traffic

Hollywood Freeway Santa Monica NW 57,200
Hollywood Freeway Santa Monica SE 79,300
Cahuenga Pass Freeway Highland Avenue S 44,700
Cahuenga Pass Freeway Highland Avenue SE 72,500
Ventura Boulevard Lankershim Boulevard E 76,600
Figueroa Street Slauson Avenue N 36,000
Figueroa Street Slauson Avenue S 38,700
Figueroa Street Manchester Avenue N 31,000
Figueroa Street Manchester Avenue S 29,000
Atlantic Avenue Firestone Avenue N 40,500
Atlantic Avenue Firestone Avenue S 32,500
Atlantic Avenue Artesia Avenue N 21,600
Atlantic Avenue Artesia Avenue S 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 include Glendale Boule-

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

some traffic from as far south as Wilshire Boulevard and possibly Olym~:ic, 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
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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 of 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

competitive with the Monorail system on a time basis.
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In developing the potential traffic for the Monorail system~ two

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

p:resent-day rail and bus riding, together with a study of current automobile

traffic on the streets and freeways. The second method employed an origin and

destination study of industrial e;:nployees 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 tra.vel pattern of the estimated Los Angeles Transit Lines

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

Paclfic Elec:tric riders as to origins and destinations outside the central busi­

nees district and as to complete trips which 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 relative to the Honorail system as currently proposed.

Likewise j the automobile traffic est:irnated as entering the central

business district from areas potential to the }<lonorai.l system as described in

Chapter III was assumed to have the samE origin and destination pattern as that

of the Paclfic Electric RaihJay~ and it was di.stributed in the same manner.

During the course of this stuqy, Ruscardon Engineers made vehicular

volume counts arid also mada a.n 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 variolls weekdays in June and July 1953, one of which is

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

on the average carried about 1.45 persons, including the driver.
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The estimated number of' automobiles moving from each zone to every

other zone was~ therefore p multi.plied by 1045 to obtain an estimate of the

number of persons mov:i.ng over the streets and freeways within the area in

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

by rail p bus and individua.l automobiles p we eistimated total potential riders

for the Monorail system p distributed by zones and related to the proposed

Monorail stations 0

Considering that. the major portion of all, potential traffic p both

transit and automobile~ enters the downtown business sectlon~ and since such

traffic was used as the base for this estimate p we believe the method of dis­

tribution to be reasonable.

The estimate of vehicular riders used abov~ wa~ checked at locations

out:side the central business district by comparison with available c;ountso Two

:such locations were Cahuenga Pass on the north and across a screen line in the

vi~inity of Imperial Highway between Figuere~ Street and Atlantic Avenue on the

iSoutho In beth ceases.\l the vehicular traffic estimated as potential to the

Monorail was lerss than the actual total traffic at the partieular locationo

This wasta be expected because the MoneraU traffic: doe;~ not .include strictly

local movementso While this proce:es did not result in a precIse check 9 it was

felt that the degree of corroboration was satisfactory within the limits of the

information avai:Lableo

These computatioms produced an estimated total potential for the

Monorail system within the study area of 785 9 000 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 0

The :second bas.1.s for estimating potential traffic was the origin and

destination survey of employed persons (comprised very largely of industrial
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employees) compiled 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 areae 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 s11mmarization of the employed persons in such zones

indicated that out of a total of 39lp OOO (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 s,ystem. (See pages 47 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 reporte Ruscardon Engineers

estimate that" assuming employees in manufacturing industries are 100 per cent

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

various degrees as indicated i.n Part IIp page 86 and that, on the average p these

other employees are potential to the extent of approximately 50 per cent of those

engaged in manufacturingo

Therefore, we increased the potential riders determined from industrial

employees for each zone-to-zone mov~ment by 50 per cento

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 estima.ted automobile traffic shown above,

page 35, 15 per cent by transit and 85 per cent by automobile, it is believed
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that the peak~hour traffic 3hml1d be expanded to the full twenty-four hours on

the bads of daily travel pattern of automobiles on the highwayse

Traffic counts ID:B>de by the California Division of Highways on the

Hollywood Freeway~ July 249 1953 9 indicate that in the three busiest hours of

the morning and the three bu~i.8st hours of the afternoon9 a total of 4103 per

cent of the 24-hour traffic i~ c,E,rriedo We harve 9 therefore ~ assumed that as

far a~ potential traffic is concerned9 total employed persons represent 40 per

cent of all traffic availableo Expansion of these figures indicates~ therefore~

that there is an average weekday potential to the Monorail of about 1~115~000

passengers developed as shown belowg

Total potential workers from
&~scardon Engineers origin
and destination study oo.oooooooo~ 153 9000

Two trips per day per worker;
that is~ to and from work 000000.0 306 p OOO

Increase by 50 per cent for
esti.\11Shted potential workers
J.l'1 other categori.e£'i5 00000000000000 460 p 000

Expand to 24~hour tr'91ffiiC: assuming
worker~ repre~eTIx 40 per cent of
total potential rideg 000000000000 1~115pOOO

Thi~ figure of 19115 pOOO compares with the estimated 785,000 potential

daily rides produced from the :study of trail'H5i.t and automob:ne riding. It is

believed that the larger figure :i~ probably more nearly correct because or the

general coverage of the s'urveY9 and also because the smaller figure represents

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

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

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

tude and it appear~ probable that for the particular location of the Monorail

and the proposed ~tation siteSJ ll limits of the total potential traffic are estab-

lished by these totShlso
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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 i 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 i highway riding in individual automobiles i

and riding by the proposed Monorailo Comparisons of distances traveled were made i

but these seemed less important than timeo Cost studies were also made, in­

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

the tripG

As to present transit riding9 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 necessary9 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, howe~.rer9 was included for waiting when

transfer between lines was necessaryo Costs included cash fares and any transfer

costs.

Time and distance studies pertaining to the use of highways9 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 fram maps and speeds as determined fram 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 .Ana Freeway and Long Beach. Travel time on the freeways was

estimated to-be at an over-all average of 45 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 Hol~ood zone and the Central Business District
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zones~ an average daily parking cost of 50 cents. Vehicular costs were divided

by 1~45 (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 p time between stations was calculated on

the basis of an average speed of 41 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 p 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 e:x.ample~ we estimate that from Panorama to Hollywood p 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 p and by Monorail would be about 36 minutes. In all of the above

cases.~ 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 minutes~ and by Monorail is estimated to be about 25 minuteso In

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

to time p although as to costs, the existing transit is the cheapest. From 7th

and Bill streets to Compton 9 the estimated time by existing transit is 40 minutes,

by highway~ 38 minutes, and by Monorail would be about 24 minutes. From 7th and

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

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

Angeles River Freeway, while the Monorail would prov:l,..de transportation in about

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

estima.ted to be the cheapest.
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Comparison of time and cost by use of t~e proposed Monorail system

with present mass transit facilities indica.ted that in almost all cases the

Monorail system would provIde qui~ker service than the present facilities at,

except in the ca.se of short hauls within about an eight-mile radius circle

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

the proposed Monorail system with the use of automoblles on the highways and

a,ssumed freeway systems indlcated that in most cases the Monorail system would

be less expensive than use of private D.utoTilo'.:>:Lles and, while generally some"llhat

slower, would in lIIai"ly cases be faster depending chiefly on the origin and des-

t.ination of the trip relatiYe to a Monorail station.

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

factor in diverting automobile users .from their present method of tra::lsporte.tion.

to the Monorail. For this reason, we estimated dive:;:si,ons to the l'-1cnorail from

the highway system on the basis of time sa~~ng alone» ann on the scale indicated

below~

Time Saving of the Estiw~ted Percentage
Monora.il vs. Highw2.y Diversion to tbe

System (Minutes) Monorail System

0 20
5 60

10 100

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

industrie.l emplO',yee traffic from RU3cardon Engj.neers and the ra~ulta:l't StUR p

46,600, indicates our estimate of the number of industrial employees who would

use the Monorail. Since each employee could be assumed 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 30 per ce:'l,t of this poten-

tiaL
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..
On page 37 above we discussed the ratio of the potential of manufac­

turing 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

460,,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 40 per cent of total 24-hour

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

is about 50 per cent of total 24-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 24-hour total. On that basis our estimate of average weekday traffic

becomes 233,000.

Compared with our estimated 24-hour potential of 1"115,000,, our esti­

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

page.
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Per Cent
Diverted

Diverted of Potential

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

153,000

306~000

50%

460,000

40%

1,115,000

46,600

93,200

25%

116~500

50%

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, passengers' would 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
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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 cent s •

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 ~ result of this, we estimate that for a

full year, results of operation would be as shown in the tables on pages 45 and

46, and summarized below~

Long Line Short Line
Panorama- North Hollywood-·
Long Beach Compton

Estimated annual passengers 78,952,000 69,5011'000
Estimated annual revenue $23,489,000 $21,094,000

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 purposeo
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A v era g e Weekday

Panorama- No. Hollywood- Glendale- Broadway San Antonio Total Estimated
Woodman Hollywood Downtown Place- Drive- Panorama- Full Year

Compton Long Beach Long Beach x 338.85
.

Panorama- Traffic 820 22,485 14,390 3,815 385 41,895
Woodman Fare $0.25 $0.25 $0.35 $0.50 .$0.50

Revenue $205 $5,621.25 $5,036.50 $1,907.50 $192.50 $12,962.75

No. Hollywood- Traffic 25.,795 16,725 5,180 260 47,960
Hollywood Fare $0.25 $0.35 $0.50 $0.50

Revenue $6,448.75 $5,853.75 $2,590 $130 $15,022.50

Glendale- Traffic 20,565 58,270 7,515 86,350
Downtown Fare $0.20 $0.35 $0.35

Revenue $4,113 $20,394 .50 $2,630.25 $27,137.75

Broadway Place- Traffic 33,920 14,865 48,785
Compton Fare $0.25 $0.25

Revenue $ 8,480 $3,716.25 $12,196.25

San Antonio Drive- Traffic 8,010 8,010
Long Beach Fare $0.25

Revenue $2,002.50 $2,002.50

Total Panorama- Traffic 820 48,280 51,680 101,185 31,035 233,000 78,952,000
Long Beach Revenue $205 $12,070 $15,003.25 $33,372 $8,671.50 $69,321.75 $23,489,000

Average fare $0.298

Coverdale & Colpitts
Consulting Engineers

120 Wall St., New York
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A v era g e Week'day

No.Hollywood- Glendale- Broadway Total Estimated
Place- No.Hollywood Full Year

Hollywood Downtown Compton Compton x 338.85

No. Hollywood- Traffic 37,037 31,115 9,255 77,407
Hollywood Fare $0.25 $0.35 $0.50

Revenue $9,259 $10,890 $4,627 $24,776

Glendale- Traffic 20,565 65,785 86,350
Downtown Fare $0.20 $0.35

Revenue $ 4,113 $23,025 $27,138

Broadway Place- Traffic 41,352 41,352
Compton Fare $0.25

Revenue $10,338 $10,338

Total N. Hollywood- Traffic 37,037 51,680 116,392 205,109 69,501,185
Compton Revenue $9,259 $15,003 $37,990 $62,252 $21,094,090

Average fare 30.35¢

Coverdale & Colpitts
Consulting Engineers
1~0 Wall st., New York
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GROUPS OF POSTAL ZONES FOR STUDY OF
TRAFFIC TO AND FROM THE SOUTH OF THE GROUP

Postal Zone
Group Number I Name

100 80 Pacoima
83 San Fernando

101 69 Chatsworth
79 Northridge

102 71 Canoga Park
72 Reseda
90 Van Nuys

104 86 Su..'1. Valley

105 78 North Hollywood

106 73 Encino
87 Tarzana
89 Universal City
92 Woodland Hills

107 68 Burba.nk

108 28 Los Angeles

109 38 Los Angeles

110 36 Los Angeles

III 4 Los Angeles

112 5 Los Angeles

113 27 Los Angeles

114 26 Los Angeles
29 Los Angeles
39 Los Angeles

115 All Glendale

116 12 Los Angeles
31 Los Angeles
32 Los Angeles
41 Los Angeles
42 Los Angeles
65 Los Angeles

- 47 -
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GROUPS OF POSTAL ZONES FOR STUDY OF
TRAFFIC TO AND FROM THE SOUTH OF THE GROUP
I

1 Postal Zone
Group Number Name

117 33 Los Angeles
63 Los Angeles

119 13 Los Angeles
14 LeiS Angeles
17 Los Angeles

120 6 Los Angeles
7 Los Angeles

II Los Angeles
15 Los Angeles
18 Los Angeles

121 1 Los Angeles
21 Los Angeles
22 Los Angeles
23 Los Angeles

," 58 Los Angeles
66 Bell
75 Huntington Pa:.rk
77 Maywood

122 72 Downey
76 Lynwood
85 South Gate

123 70 Compton
81 Paramount

124 67 Bellflower

125

- 48 -
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GROUPS OF POSTAL ZONES FOR STUDY OF
TRAFFIC TO AND FROM THE NORTH OF THE GROUP

Postal Zone
Group Number I Name

I

200 90 Van Nuys

201

202 78 North Hollywood

203 89 Universal City

204 5 Los Angeles
6 Los Angeles

18 Los Angeles
28 Los Angeles
36 Los Angeles
38 Los Angeles

205 27 Los Angeles
29 Los Angeles

206 26 Los Angeles

207 39 Los Angeles

208 12 Los Angeles
22 Los Angeles
23 Los Angeles
31 Los Angeles
32 Los Angeles
33 Los Angeles
63 Los Angeles

209 7 Los Angeles
15 Los Angeles

210 13 Los Angeles
14 Los Angeles
21 Los Angeles

211 11 Los Angeles
58 Los Angeles

212 1 Los Angeles
2 Los Angeles

~

- 49 -
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GROUPS OF POSTAL ZONES FOR STUDY OF
TRAFFIC TO AND FROM THE NORTH OF THE GROUP

Postal Zone
Group Number Name

213 66 Bell
72 Downey
75 Huntington Park
77 Maywood
85 South Gate

214 59 Los Angeles

215 76 Lynwood

216 5 Long Beach
11 Long Beach
67 Bellflower
70 Compton
81 Paramount

217 6 Long Beach
7 Long Beach
8 Long Beach

15 Long Beach

218 10 Long Beach

219 74 San Pedro
84 Harbor City

220 91 Wilmington

221 3 Long Beach
4 Long Beach

12 Long Beach
13 Long Beach
14 Long Beach

222 2 Long Beach

- 50 -
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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.

~ETWEEN PANORAMA AND LONG BEACH - 45.7 MILES

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

15-17, Part III):
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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
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$ 61,104,175

13,830,249

21,800,000

6,081,011

3,261,030

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

$10,480,000
110,000 10,590,000

...

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

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 Requirements

10,500,000

10,000,00(2

$137,166,465

$ 1,833,53~

$139,000,000

20,651,000

4,956~000

$164,607,000

600,000

$165,207,000
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~ETWEEN NORTH HOLLYWOOD AND COMPTON - 28. 6 MII.~

- 53 -

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

$ 43,346,855

10,022,766

5,719,011

21,800,000

2,308,900

8,650,000

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

Contingencies

Total

We have added the following item~

$9,360,000
1101000 9,470,000

1°1000,000

$111,317,532

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 Requiremente

$ 11442,468

$112,760,000

4,019,000

$133,526,000

450,000

$133,976,000
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Experience in cities where elevated railways have been built indicates

the possibility of claims of abu.tting property owners for damages to the value

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

right-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 the elevated railways.

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

unanswerable and no allowance 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 fran the new lines. This is

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

We have not included any allowance for acquisition of right-of-way.

-~----~---~-- - ------------
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VI - ESTIMATED COST OF MAINTENANCE AND OPERATION
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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 followingg

Executive
Transportation
Engineering
Line Equipment
Track and structures
Car Maintenance
Secretaries
Payroll
Personnel
Accounting
Revenue
Purchase and Stores
Law and Real Estate
Transportation Costs
Medical
Lost Property
Police

A hypothetical budget for the se department s 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 3308

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

(pages 13 and 14, Part III). We have increased this figu..re somewhat to cover

social security and other payroll taxes, workmen's 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 45-mile

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

to Compton, as followsg
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Between Panorama and Long 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 administrative expenses

Total
(This is equivalent to 33.8 cents per car-mile
for 23,750,000 car-miles a year)
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$ Ij220,000
1,750,000
2,426,000

1,750,000
875,000

$ 8,021,000

Allowance for Social Security, Compensation and other insurance 750~000

Total Operating Expenses $ 8,771,000

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 13,216,000

Total Annual Expenses and Charges, except Taxes $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 Angeles Metropolitan Transit Authority,

Section 4.21 of Chapter 4 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 authorityo"
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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 $139,000,000 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 p OOO.

If taxes are to be paid, the additional amount
to be earned is estimated at

Making the total p including taxes, of

Taking the average passengers at 233,000 per
weekday, or 79,000,000 per year, the average
fare per pa~senger needed to earn expenses
and interest and amortization is
and to earn taxes as well

$21,987,000

4,988,000

$26,975,000

$0.28
$0.341
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$ 901~556
1,292~69B

1,792~5B8

1,290,944
631 R440

$ 5,909 p 226

Between ~orth Hollywood and Compton Line - 28.6 Miles (32 miles for operation)

Operating Expensesg
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 l7,540~OOO car-miles per year
to 33.7 cents per car-mile)

Allowance for Social Security, Compensation and other insurance 59l p OOQ

Total Operating Expenses $ 6~500,000

Interest at 5 per cent and amortization at 3 per cent on bond
issue of $133,976,000 lO,718~000

Total Annual Expenses and Charges, before Taxes $17,218,000

Taxes, two per cent on the gross revenue of $21,000,000 and a
property tax of 6-1/2 per cent on the assessed valuation
of the property~ which in this case has been ta.ken at half
the cost or $61,135,0000

."

If taxes are to be paid, the additional amount to be earned is
estimated at

Making the total, including taxes

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 taxe s

4,087,000

$21,305»000

$0.248.
$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~OOO 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 9 °00 and $4,019,000,

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
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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) is

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 Itamount availablett after taxes to meet
debt service of $13,216,000 is deficient by

$23,489,000

235,OO~

$23,724,000

8,771,000

$14,953,000

$ 8,260,000

4,956,000

$13,216,000

$ 6,693,000

1.81 times

$ 4,988,000

$ 9,965,000

$ 1,705,000

1.21 times

$ 3,251,000
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LINE BETWEEN NORTH HOLLYWOOD AND COMPTON
11111111. I

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 9 available for depreciation, taxes and debt service,

The total bond issue required was, from Chapter V,
$133,976 9 000.

Annual interest charges at 5 per cent are

and the annual amount necessary to retire the debt in
20 years (3 per cent) is

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
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$21,094,000

211,000

$21,305,000

6,500,000

$14,805,000

$ 6,699,000

4,019 1000

$10,718,000

$ 8,106,000

2.21 times

$ 4,087,000

$10, 718,000

$ 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 $3,371,000 in

the case of the longer line and just sufficient in the case of the shorter.
f

No allowance has been made for increase in traffic although the pro-

jaded 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 4, 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 $1,704,000 in the case of the shorter as com­

pared with annual amortization requirements of $4,956,000 and $4,019,000,

respectively.

If the test of economic feasibility of a project is the ability to

pay interest on and payoff 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 result is more favorable even after taxes estimated on the conven­

tional basis. 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
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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 $128,000,000 of revenue bonds, of which ~105,000,OOO carried interest at

various rates, 3-1/4 per cent to 3-3/4 per cent, depending on year of maturity,

but $65,000,000 of them maturing in 1978 bear interest at 3-3/4 per cent.

$23,000,000 issued in 1952 mature in 1982 and bear interest at 4-1/2 per canto

In addition, there are $15,000,000 of equipment trust certificates authorized,

but they are secured directly by the equipment.

For the year 1952 gross earnings of Chicago Transit Authority were

$1l7,122~567 and the amount available for depreciation, reserves and debt service

was $16,406,427, as compared with charges of $4,810,892, a coverage of 3.4 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 ttshall 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 carrierstt (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

wuuld 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.
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VIII ~ CONCLUSIONS
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~s 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 conformity with the contract we have reached the conclusions as set forth

belcw~

fIRST~

10s Angeles in respect of transportation requirements is of all the

grsat. cities in 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

4 p 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 the one which has attained the greatest part of its growth since the advent

of the automobile. The population has increased 343 per cent between 1920 and

19500 In 1921 there was one automobile for every 6,4 persons; in 1953 one to

every 2.l, persons. In automobile ownership in proportion to population, no city

in the world compares with Los Angeles. The use of the automobile has been

festered by bouleva~d and freeway construction, both that completed and that

wh:::.c,n 13 now in progress a~'ld planned. With the great increase in the number

of autoITlobiles and the facilities provided for their use~ the use of mass

tTansit has rapidly declined.

The estj~t6d population of the County of Los Angeles in 1953 is

4~650~OOO persons. It l.S estimated that by 1960 it will have increased to

5D500DOOO~ a growth of 18 per cent 9 and by 1980, 26 years from now, to 7~500,OOO,

aninClC"BlaSe over 195.3 of 61 per canto Moreover~ it is estimated that the major

pa:"t of the growth win. occur in the suburbs. This is the section of the County

where the density at the present time is lowest. In the light of these circum-

stances where the population of Los Angeles has been largely dependent for
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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 0

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

reached 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 pred,minate 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,
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on the south 9 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

automobiles 0

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 Mono~ail 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 Angeles 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

state:ment may be made as to local distribution facilities.

FOURTHg
A Monorail system, such as proposed~ will furnish a faster service

ttan 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 45 mileso A through train will traverse

this distance 9 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

limited to 100 per car. The average over-all speed including stops is 41 miles

per hour. The system will be equipped with the most modern and nfool-proof"

signal system to prevent any possible train operating accidents. Since no

Monorail system of this type is in operation'anywhere (that in Germany is not
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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.

FIFT,H:
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 discussiQn~ 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 estimated 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

Compton. 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.

t
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We estimate that these passengers will be distributed as fo:':lows~

Long Line Short Lin.r~

On the northern end of the line 27,200~OOO 23 .. 095.'100(1
On the southern end of the line 41,55 ~,OOO 36$300~OOO
Within center zone 6,9'!6,000 6y97:l.~OOO
Through riders 3,270'1 000 3'113.4,000

Total 79,000'1000 69'1 500 ,,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 ei~her the northern

or southern zone to the central zone, and 50 cents for through riders, that :lS,

from the northern zone to the southern zone, or the !"Bverse. The se fa:"e.s are.\l

for the longer rides, substantially less than those ~harged by existing forms

of mass transportation. For shorter rides they are somtfW'hat greater, but carry

the passengers with greater speed, and with more comforto These rates were set

up tentatively for purposes of computation and not necessarily as a r=commen~

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~ordination with 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 Place and

Yain Street, in part,icular ~ and the industrial area lying east of these stations.
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TENTHg
Automobile parking spaces are provided at most of the stations] par=

ticularly those at the extremities of the line" Such facilities have proved to

be of substantial value in attracting traffic.

ELEVENTH~

We estimate that to construct and equip a monorail sy:stem~ as de="

(a) between Panorama City and Long Beach will require a bond issue

of $165~207~OOO

(b) if the portion of the line between Nort,h Hollyw·ood and Compton

be built initially, we estimate such construction and equipment will require

a bond issue of

TWEJ~nHg

We showed the estimated results of operation of th~ Monol~aU syBtem

in Chapter VIIo For the Panorama-Long Beach line! ~ it is appare<nt t~hat the in1ter~

est, croverage before taxes and deprec:iatlon is 10810 After taxes it is 1.21, but

there :is a defic.iency after taxes as to compJLete debt service of $.3~251,OOOQ

This defi.ciency might be reduced or eliminated with growt,h of traffic in future

yeaJr's~ foJ:' 'i.\Thich we have not made spedfic allowanceo Without such increase in

earnings the a.mount ava:Uable to amortize the debt after pa,yment of interest

of bondso Moreover~ depreciation would ordinarily be figuJ!"ed at 8 per cent of

gross revenues~ or $l~898~OOO a yearo The amount required for amortization may

be used in building up a depreciation reserve, but in this case the balance of

$lp705~OOO after taxes and interest is insufficient for annual depreciation.
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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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We are pleased to transmit herewith our Report,

covering certain matters assigned to us in our Agreement of
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Population of Metropolitan Los Angeles as of April 1953

Los Angeles City
Other 43 Incorporated Cities
Remainder of Area

2;100,000
1,475,000
1,038,000

Totll 4 613,000

Balance of Los Angeles County 37,000

Total - Los Angeles County 4)650 000

-c
z
II:e
J
-cu

Source - Research Department, Los Angeles Chamber of Commerce

Los Angeles City was founded in 1781 as a Spanish Pueblo, and was

incorporated in 1850, or 69 years later, with a population of 1600 persons.

By 1880, The City population had increased to 11,183 persons and that of

the County to 20,000; in 1900-50 years after its incorporation-the City of

A recent Federal Census made in the Fall of 1953 found the City with a

170,298 persons; in 1950-100 years after the incorporation of the City-

population ef 2 104,663, with an estimate of County population at this date,

its population was 1,970,318 and that of the County was 4,151,683 persons.

~ Los Angeles had a population of 102,489 and the County a population of
III
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Z
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~
z
8
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made by ~~e Los Angeles Regional Planning Commission of 4,750,000. Until

1940, County population has ranged from 1.6 to 2.0 times that of the City

III
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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~1J.ted to be the largest CiW

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 increasES
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proposed route. The latter swerves easterly to pass through the

3

FIGURE NO.1

DISTRIBUTION OF POPULATION IN
METROPOLITAN LOS ANGELES - 1950

This Figure shows the dist.ribution 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 ll of heavy population density, extending from
z
II:

~ Hollywood southea.sterly to Compton, is served at either end by the
0(
u

Central Business District of Los Angeles, a focal point of a large

aJrlount of travel, thence southerly for some distance, from where it

II)
~ passes easterly to the industrialized area, and again southerly there­
III
III
ZG from to Long Beach.
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TABLE NO .. 1

AREA AND POPUIATION
CITY OF LOS ANGELES

1850 - 1953

YEAR AFEA TOTAL CITY PEFSONS
(Dec.31) ADDED AREA POPUIA- PER

Sq. Mi. Sq. Mi. TION Sq. Mi.
(1) (2) (3) (4)

.c 1850 **28.01 28.01 *1610 57z
It 1859 1.20 29.21 4385 1500
II. 1895 1.41 30.62 50395 1640::i
.c 1896 10.18 40.80 50395 1230u

1899 2.46 43.26 102479 2370

1906 18.64 61.90 240000 3880
1909 23.26 85.16 307322 3520
1910 15.66 100.72 *S19198 3160

C/) 1912 6.90 107.62 427000 3980
It 1915 180.59 288.21 475367 1650
ill
ill
z

1916 49.71 1480r; 337.92 500000
z 1917 13.18 351.11 533535 1515ill

z 1918 12.76 360.46 550000 1525
8 1919 3.41 363.87 563000 1550
It 1920 0.50 364.37 *576673 1585
<u
C/) 1922 5·82 370.19 736963 1990:J
It 1923 29.73 : 399.92 802358 2002

1924 9.30 : 409.22 850143 2085
1925 5·90 415.12 1014622 2443
19'"''< 19.14 434.26 1056983 2438

III 1927 6.88 441.14 1079789 2462
III 1928 441.29 1152806 2605.J 0.15III
~ 1930 0.45 441.74 *1238048 2800z
.c 1931 0.09 441.83 1255829 2840
II

..
3 1932 8.70 450.53 1283859 2850

1933 0.13 450.66 1281266 2842
1935 0.12 450.78 1294600 2870
1941 0.42 451.20 1544000 3380
1944 0.68 451.88 1697000 3760
1947 0.84 452.72 1840835 4025
1949 0.75 453.47 1920595 4250
195~ 0.27 453.75 2100000 4650
* u.S. Census ** City Incorporated

Notes: Column 1 - City Incorporated 1850 Area -
City of Los Angeles

Column 3 -*Federa1 Census - Other Years -
Research Dept. L.A. Chamber of Commerce
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the entire Coun-::'y of 111l)l,')C, Jili~"Jl) LrdlH3p~j L;~Liun requirements in the

city were adequately cerved by two electric transit systems, which later

merged. During the 1900-l9lC decade Henry E. Huntington built the

Pacific Electric Interurban Sys i connecting the City of Los Angeles
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with all of the outlying population Ct;llterfJ in ithe County and the San

Fernando Valley, and extending eastward and lJoutheasterward to San

Bernardino, Riverside and Orange Counties. This system likewise served

to collect and distribute freight throughout this four-county area.

By 1910 the City of Los Angeles had a population 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 J OOO and the County of 936,000, rising construc-

tion and operating costs, with a continuation of pre-v!orld War I fares

made capital investment in expansion of 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-1"'+"nces lwd inc:l:'eased "rjth increases in developed area,

and travel time had lengthened.

By this date, however, the motor vehicle had appeared. In 1921

there was one passenger automobjle for Hv,'l'y (;.4 inhabitants of Los Angeles

County. Local residents found that it wad not necessary for them to live

within a half mile of a transit line in order to secure adequate transporta-

tion service in their daily movements 'between where they lived and where

they vlOrked, shopped and played. TlJey 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 of 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 average 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 wri~er 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 _lngeles

City population reached 1,000,000 or more, and County population double

this figure, the built up area of the connnunity had beccme 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 3~ 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 area, but pro-

gress in this construction has been very slow. The Arroyo Seco Freeway

connecting Pasadena with Downtown Los Jingeles was completed in the latter

part of the 1930-1940 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 1954. The },oruona 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 connnunity, as



To maintain anything approacfiing 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 be

The first requirement will be served, at least within a portion of

1----------------- 9

they already are nOVI 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 Go" 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
z
It

e short of the next 25 or more years. Unless some other method of financing
J
<u

is developed, it is not believed that freeway construction will begin to

keep pace with increasing population and resultant motor vehicle regis-

tration.

en
0:
III
III Factors Necessary to Maintain Future Growth of
~ Population and Present Living Standards
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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
1/1
III
.I

~ here.
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9
the area, should the proposed monorail facility be constructed. As to the

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.
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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 ~se 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

be the last to change to use for other purposes.

Petroleum is the principle local mineral product, although there is

0( land which produces agricultural crops of highest unit value per acre will
z
II:

~
::i
0(
u

an increasing production of non-metallic minerals in the desert back country.

On-shore petroleum production in the area has probably passed its peak.

far limited off-shore activities to study and investigation, but if and

shore reserves available for production equal in volume to the original

when this controversy is settled, it is expected that an active drilling

The Tidelands Oil contrcversy has soreserves in the Los Angeles Basin.

II)
a: Recent investigations indicate, however, the possibility of larger off­
III
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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
III
III
oJ
III
~ try, distant as well as local markets must exist. Metropolitan Los Angeles,
z
0(

3 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.

l:J...J.so .J.arge resources 01- Tue.l and.. power, and.. an ef'ficient labor force. It
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can be expected that, as soon as conditions settle down in the Orient,

even if this re~uires 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-
<
Z
II: ropolitan Los Angeles. Were it not for the availability of such data, this
~
::i
~ Report could not have been made within the time available.

While all data utilized was of recent date, not all of it was as of

a single date. Also, coming from numerous sources, it was found that in
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some instances data on the same subject varied slightly. In no instance,

however, was this slight difference of sufficient magnitude to effect con-

elusions reached.

The rapidly growing population of the area resulted in the greatest

differences in basic data. The county population increased some 600,000,

or 14.5 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, dS of the Fall of 1953. Conse~uently, certain derived data

based upon 1950 Census figures may be somewhat low. Wherever it was possibJe

however, to make reasonable estimates of ~uantities as of 1953, this was

done.

~cknowledgements

To name separately every agency or firm that cooperated in this

study, particularly those who assisted in furnishing information upon

which the Origin and Destination Study was made, would re~uire pages. The

following agencies and their staffs, however, deserve special acknowledge-



13 --------- .

ment for large volumes of data and information furnished and cooperation

rendered - Federal Bureau of the Census, Federal Superintendent of Build-

ings, Assistant Postmaster, Los Angeles County Regional Planning Commission,

Los Angeles City Civil Service Commission, Los Angeles City Planning

Commission, Los ~ngeles City Engineer's Office, Research Department of

the Los Angeles Chamber of Commerce, Research Department of the Security
~
Z
II: First National Bank of Los Angeles, State Highway Commission, County Road
~
:i
~ Department, County Administrator's Office, Automobile Club of Southern

California, Los Angeles Metropolitan Traffic Association, Downtown Business

Men's Association, Building Owners and Managers Association, Pacific Electric

\I)
0:
III
III
Z
E
z
III

Zg
0:
<
U
\I)
:J
0:

Railway, Pacific Telephone and Telegraph Company; Los Angeles Transit Lines,

California Public utilities Commission, Los Angeles Department of Public

Utilities and Transportation, and the Los Angeles Metropolitan Transit

Authority.



14 -----,

,..
II

THE 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 Ocean, the loca-

tion of this line being limited, on the Coastal Plain, to within a radius
.(

Z
II:e
:::i
.(
u

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

Area Selected

An area was selected which embraced the San Fernando Valley, in-

such feeder buses or private automobiles as would be used by potential

somewhat outside of the 4 mile radius specified in the Enabling Act, when

eluding the Cities of Burbank, Glendale and San Fernando, and which extended

II)
It:

~ riders.
~
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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 s~uare miles-or 46.9
III
t'
Z.( per cent of the area designated as Metropolitan Los Angeles.

In outlining the Study Area, as it is termed herein, boundaries of

Postal 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 III. 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:

since 1930. It is believed that the provision of better transportation

half of the population in Los Angeles County, although the relative pro-

portion of such population to that of the County has decreased slightly

This Study Area has contained, at least since 1930, more than one-

P01)ulation :% of Population
Los Angeles County :Study Area : in Study Area, of

:County Population

1930 2,208,492 1,334,100 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

Census of

0(

Z
II:e
::i
0(
u

II)
It:
III
III
~
C)

Z
III

Z

8
It:
«
u
II)
::::l
It:

within the Area will increase this ratio somewhat in forthcoming years.
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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-pertaining
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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 are 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 1950

Census from thcseof the 1940 Census, but for all practical purposes such

tract boundaries may be considered compara~le 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 a

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 and 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.
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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 4,151,687, or 124.5 times the population 70 years previous.

The Regional Planning Commission estimates the County pOJ?ulation-as of the

Fall of 1953-to be 4,750,000, or 142.5 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 corr~unities in the United
I/)
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States. Table No.2 and Figure No.2 show Census population of Los Angeles

County from 1880 to 1950, and in Figure No. 2 the County population has been

projected to the year 1980.

Past and Present Population of Postal Zones

The boundaries of the various Postal Zones within the Study Area

were not coterminous with boundaries of Census Tracts, and in practically

every case, except where the smaller incorporated Cities were involved,

Postal Zone boundaries cut across Census Tract boundaries. In these Census

Tracts estimates were 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 1930-1940 and 1950 Censuses were estimated. From

these the total area of the Postal Zone and its total population for the

above three dates was estimated.

The entire Study Area was then divided into 13 Groups of Postal

Zones, all of which, from local knowledge, had"more or less similar charact-

eristics as to population densities and rates of population increase.
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FIGURE NO.2

PAST AND ESTIMATED FUTURE POPULATION
LOS ANGELES COUNTY ··1880 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.
0(
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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

As with population increases in all large Metropolitan areas, the

smallest percentage rate of population increase occurred during the 1930-

decade. Projected to the year 1980, the following are estimates of future

1940 decade, the Depression years.

5,500,000
6,600,000
7,500,000

Census of 1960
1970
1980

trend curve from 1880 to 1950 has a decreasing rate of increase with every

County population -
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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 or 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-

politan Lo~ Angeles. See Table No. 2
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Date County Ratio Population Population of
Population of Study Area to Study Area

Co~ty 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

Population for each of the Zone Groups was then estimated, taking into

21----------------

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 lS-:3, 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 POFulation of Postal Zones
0(

z
« It is believed that the ratio of population of the Study Area to thate
J
~ of the County will increase somewhat in the future, and the following esti-

mates of future population were made -

Ula:
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~ consideration past rates of population increases for each Zone Group,
a:

present and ultimate probable densities and general personal knowledge of

the areas. Population of each Zone was then adjusted to total Zone Group

III
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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.

pecentralization of Population

One of the most interesting facts encountered in this study resulted from

ananall¥sis 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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FIGURE NO.3

PAST AND ESTIMATED FUTURE POPUIATION OF THE STUDY AREA
. 1930 to 1980 - BY GROUPS OF POSTAL ZONES

The locations of the groups of Postal Zones designated alphabet-

1cally on this Figure are ahown 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
.(

z« greatest rate of Population increase. Following 1953, rates, except for
e
:i
~ 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:
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Group

A
B
C
D
E

F
G
H
I
J

K
L
M

Study Area

See Tables Nos. 3 and 4

1950 Population in %of
1940 Population

261.2
105.4
115·9
106.4
109·1

93·7
122.4
131.9
219·7
268.9

157·9
143.3
397.4

140.4
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TABLE NO. 3

PAST AND PRESENT POPULATION OF
STUDY AREA - 19~0 - 1953

; AREA :1930 POPULTN:1940 POPULTN:1950 POPULTN:1953 POPULTN:
:ACRES NO. :DEN- : NO. :DEN- : NO. :DEN- : NO. :DEN- :

:SITY: :SITY: :SITY: :SITY:
(1) (2) (3): (4) :(5): t6) :(7): (8) :(9):

GROUP A : : : : : : :

~ Burbank 10704; 16667: 1.6: 34356: 3.2: 78577: 7·3: 84591: 7.9:
z : Chatsworth 7286: 735: 0.1: 1462: 0.2: 3258 : 0.4: 4250: 0.6:a::
0 Canoga Park 11037: 3569: 0·3: 5000: 0.5: 9509: 0.9: 12252: 1.2:...
:i Encino 6208: 980: 0.2: ~1769: 0.3: 11133: i.8: 14734: 2.4:0(
u No. Hollywood 13968: 15767: 1.1: 39201: 2.8: 91133: 6.5: 101287: 7·3:

: : :
Northridge 4503: 885: 0.2: 1230: 0.3: 3152: 0·7: 4166: 0.9:

:Pacoima 6813: 3148: 0.5: 5440: 0.8: 19253: 2.~: 25661: 3.8:
: Reseda 5390: 1623: 0.3: 3725: 0.7: 14810: 2.8: 19365: 3.6:
: San Fernando 26686: 12756: 0.5: 17574: 0.7: 40752: 1.5: 51760: 1.9:

In : Sun Valley 5732: 1964: 0.3: 4393: 0.8: 18687: 3·3: 20640: 3.6:II:
III : : : : : : :III
z : Tarzana 4170: 884: 0.2: 1821: 0.4: 4390: 1.1: 5814: 1.4:
G : Universal City: 290: 51: 0.2: 11:0.04: 7:0.02: 7:0.02:z
III : Van Nuys 20124: 14059: 0.7: 28268: 1.4: 79973: 4.0: 105214: 5.2:
z : Woodland Hills: 7402: 609: 0.1: 1025: 0.1: 4774: 0.6: 6127: 0.8:0c : : : : :
II:

Total 73697: 0.6: 145275: 379408: 455868:0( :130313: 1.1: 2.9: 3.5:
0
In
:J GROUP BII:

L.A Zone 27 5269: 29128: 5·5: 34798: 6.6: 40311: 7.7: 39305: 7·5:
28 6047: 30522: 5.0: 36306: 6.0: 39257: 6.5: 37952: 6.3:
29 835: 19498:23.4: 21300:25·5: 20866:25.0: 19869:23.8:
38 1058: 20246:19.2: 22255: 21. 0: 20500:19.4: 19328:18.3:

: : : : : :
1Il Total 13209: 99394: 7.5: 114659: 8.7: 120934: 9.2: 116454: 8.8:III
..I
III
C'z GROUP C0(

9 Glendale 1 1524: 1624: 5.0: 11464: 7.5: 15148: 9·9: 17457:11.5:
2 1368: 8054: 5·9: 12299: 9.0: 13918:10.2: 16017:11. 7:
3 517: 6194:12.0: 7172:13·9: 7653:14.8: 8810:17.0:
4 631: 8350:13.2: 9695:15.4: 9980:15.8: 11397:18.0:
5 1262: 15242:12.1: 17840:14.1: 18837:14·9: 21688:17.2:

: : : : : : : :
6 3077: 10383: 3.4: 13041: 4.3: 15948: 5.2: 18350: 6.0:
7 2939: 4465: 1.5: 6019: 2.0: 6785: 2.3: 7806: 2.7:
8 1003: 2017: 2.0: 4599: 4.6: 6986: 7.0: 7954: 7.9:

: : : : : :
Total 12~21: 62329: 5.1: 82129: 6.7: 95255: 7.7: 109479:8.9:
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.. .. .. .... .. .. ..
11121: 200562:18.0: 227327:20.4: 241804:21.7: 235369:21.2:

2132: 37581:17.6: 40761:19.4: 40858:19.1: 39362:18.4:
1978: 40873:20.7: 48786:24.7: 50075:25.7: 48906:24.8:
1066: 29249:27.5: 33018:31.0: 33438:33.4: 32118:30.1:
1684: 39024:23.2: 42283:25.4: 43589:25.9: 41625:24.8:
1942: 36634:17.3: 39171:20.2: 44136:22.7: 43267:22.4:
2319: 17201:_7.4: 23308:10.1: 29708:12.8: 30091:13.0:

NO.

,.

«
z
II:

e
J
«
u

: AREA
:ACEES

(1)
GROUP D

L.A.Zone 4
5
6
7

18 :
36· :

Total

TABLE NO.3 - CONTINUED

:1930 POPULTN:1940 POPULTN:1950 POPULTN:1953 POPULTN:
:DEN-: NO. :DEN-: NO. :DEN-: NO. :DEN-:
;SITY: :: :SITY: :SITY:

~(~2)~:(3): (4) :~: (6) :~: (8) :(9);

.. .. ..· ..... .
21096: 220970:10.5: 246011:11.6: 268499:12.7~ 265119:12.6:

.. .. .. ..· .. .. .. ..
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:~: 24487: 8.7: 28261:10.0: 28712:10.2:

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: 25780J 8.Z: 25862: 8.2:
2806: 16814: 6.0: 21875: 7.8: 27892: 9.9: 28322:10.1:

II)
a:
III
III
Z
~
Z
III

Z

8
a:
<o
II)
::J
a:

GROUP E
L.A. Zone

Total

GROUP F
L.A. Zone

12
26
31
37
39

41
42
65

13
14
15
17
21

459:
258:

1072:
531:

1048:

9496:20.7:
6866:26.6:

28015:26.2:
24541:46.2:
14944:14.2:

9779:21.3 :
6704:26.0:

32042:29.9:
27680:52.2:
14989:14.3:

10485:22.8:
6414:24.9:

29473:27.5:
24699:46.5:
14391:13.7:

9808:21.4:
6728:26.0:

27608:25.8:
23181:43.6:
13934:13.3:

Total

GROUP G
L.A.Zone 22

23
33
63

.. .. .. .... .. .. ..
)368: 83862:24.9: 91194:27.0: 85462:25.4: 81259:24.1:

7139: 29973: 4.2: 39420: 5.5: 61475: 8.6: 61131: 8.6:
3287: 33956:10.3: 36989:11.2: 43785:13.3: 43743:13.3:
1779: 39790:22.4: 40571:22.8: 44432:24.9: 44574:25.1:
2515: 40896:16.2: 44677:17.8: 48255:19.2: 48071:19.1:

· :: :: :: ::
Total 14720: 144615: 9.8: 161657:11.0: 197947:13.4: 197'19:13.4:
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TABLE NO. '1 - CONTINUED

: AREA :1930 POPULTN:1940 POPULTN:1950 POPULTN:1953 POPULTN:
: ACRES NO. :DEN-: NO. :DEN-: NO. :DEN-: NO. :DEN-:

:SITY: :SITY: :SITY: :SITY:
(1) (2) :~; (4) :(5): (6) :~: (8) :~:

.. ..· .....
22267: 189014: 8.5: 230578:10.4: ~04294:13.6: 305122:13.7:

0(

Z
II:e
::i
0(
u

GROUP H
L.A. Zone 1

2
11
58

Bell
Huntington Pk.:
South Gate
Maywood

Total

2282:
2273:
2736:
3929:
4141:
1792:
4475:
639:

31875:14.0:
20653: 9.1:
63849:23.3:
8902: 2.3:

11315: 2.7:
25994:14.5:
19632: 4.3:
6794:10.6:

35655:15.6:
24773:10.9:
69892:25.6:
9060: 2.3:

25171: 6.1:
29985:16.7:
26945: 6.0:
9097:14.2:

39341:17.2:
40251:17.7:
79134:29.0:
10643: 2.7:
41527:10.0:
30598:17.1:
51116 :11. 4:
11684:18.3:

39589:17.3:
40773:18.0:
78366:28.6:
10663: 2.7:
41218:10.0:
30804:17.2:
51473:11.4:
12236:19.1:

Ul
It
iii
iii
~
~
Z
iii

Z
o
C
It
«u
II)
:J
It

GROUP I
L.A.Zone 59
Compton
Lynwood

Total

GROUP J
Bellflower
Downey
Paramount

Total

2244: 13471: 6.0: 18874: 8.4: 31371:14.0: 31709:14.1:
8361: 19764: 2.4: 31689: 3.8: 75742: 9.0: 86197:10.3:
3069: 7489: 2.4: 11594:~: 29456:~: 31875:10.4:. .. .... . ....

13674: 40724: ).0: 62157: 4.6: 136569:10.0: 149782:11.0:

6037: 6996: 1.2: 11774: 2.0: 37892: 6.3: 62964:10.4:
8141: 8004: 1.0: 12538: 1.5: 28402: 3.5: 41929: 5.2:
2602: 3145: 1.2: 6320: 2.4: 16088: 6.2: 23548:~:.. .. .. ..· .. .. .. ..

16780: 18145: 1.1: 30632: 1.8: 82382: 4.9: 128441: 7.7:

I
GROUP K

Long Beach 2
3
4
5
6

7
8

10
11
12

536:
2031:
3745:
4885:
3061:

·2061:
5313:
2158:
2351:
613:

12592:23.5:
15787: 7.8:
16888: 4.5:
12611: 2.6:
15826: 5.2:

2713: 1.3:
1623: 0.3:
3916: 1.8:

0: 0.0:
18483:30.2:

12133:22.6:
18739: 9.2:
18069: 4.8:
21247: 4.4:
18449: 6.0:

.
5649: 2.7:
3562: 0.7:
7983: 3.7:

0: 0.0:
18176:29.6:

14080:26.3:
24937:12.3:
23596: 6.3:
46908: 9.6:
29446: 9.6:

.
10404: 5.0:
18375: 3.5:
23690: 11. 0:
2638: 1.J.:

17005:27.8:

14378:26.8:
25444:12.5:
29476: 7.9:
52202:10.7.
30396: 9.9:. .. .
10628: 5.2:
20088: 3.8
24269:11.3
5964: 2.5

17370:28.3'

13
14
15

Total

· :: :: :: .
3467: 33414: 9.6: 33043: 9.5: 38553:11.1: 39538:11.4
944: 11873:12.6: 12344:13.1: 11643:12.3: 11873:12.6

5458: 646: 0.1: 674: 0.1: 7295: 1.3: 11172:~.. .. ..· .. .. ..
36623: 146)72: 4.0: 170068: 4.6: 268570: 7.3: 318468: 8.7
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TABLE NO. '1 - CONTINUED

12720: 2780: 0.2: 3838: 0.3: 15251: 1.2: 19121: 1.5
: :

12720: 2780: 0.2: 3838: 0.3: 15251: 1.2: 19121: 1.:5

~30011:1334100i 4.0:1626937: 4.9: 2284~63: 6.9:2473329: 7.5

AREA. :1930 POPULTN: 1940 POPULTN:1950 POPULTN:1953 POPULTN:
ACRES NO. :DEN- : NO. : DEN-: NO. :DEN-: NO. :DEN- :

:SITY: :SITY . :SITY: :SITY:.
(1) (2) :0): (4) (5) : (6) :(7): (8) :(9):

_!.~7-14: 1608: 0.9: 2121: 1.2: 6192: 3.6: 6729: 3.9:
13289: 36363: 2.7: 44086: 3.3: 56496: 4.3: 57480: 4.3:

6796: 1~665:~: 15205: 2.2: 25300:-.l.:.1: 27119: 4.0:
: : : : : : : :

21799: 51636: 2.4: 61412: 2.8: 87988: 4.0: 91328: 4.2:

« •- .z • GROUP LII: •e. Harbor City-.
..I San Pedro« :
u Wilmington

I: Total

GROUP M
Torrance

II) •
et: •
ILl • TotalILl •
z
l5z
III • GRAl\1> TOTAL.
z
0
C
et:
c( L. A. County
0
II) Population
::J
et:

Study Area
Population in %
of County POiulation

2208492

60.4 58.4

4151687

55·0

4650000

53·3

1/1--------------------------------III
..I
III
Cl
Z
«

9
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FIGURE No.4

PERCENTAGE RATE OF INCREASE
BY PCSTAL ZONES

WITHfN STUDY AREA 1940-1950

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 District, and some of

Hollywood, showed for the most part moderate rates of increase ranging

up to 10-15 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

1940.
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TABLE NC. 4 - CONTINUED

GROUP D : AREA :1953 POPULTN:1960 POPULTN:1970 POPULTN:1980 FOPULTN:
:ACRES NO. :DEN- :- NO. :DEN-: NO. :DEN-: NO. :DEN-:

:SITY : :SITY: :SITY: :SITY:
(2) (3) (4) :-c5T: (6)

." (7): (8) :(9)- (1) : : :
: : : : : : : :

L. A. Zone 4 2132 39362: 18.4: 44600 : 21. 0 : 50200:23.6: 55000:25.8:
5 1978 48906: 24.8: 55800:28.2: 63100: 31. 9: 6~000:34.9:
6 1066 32118: 30.1: 33200: 31.1: 33000: 31. 0: 32000:30.0:
7 1684 41625: 24.8: 43200:25.7: 42900:25.4: 42000:24.9:

0( 18 1942 43267: 22.4: 45700:23.6: 46600:24.0: 47000:24.2:
z

36 2319 30091: 13.0: 31500:13.6: 34200:14.7: 35000:15.1:II:
0
II. : : : : : : : :
::i
0( Total :11121 :235369: 21.2: 254000:22.8: 270000:24.2: 280000:25.1:u

GROUP E
L.A. Zone 12 2065 38000: 18.4: 38900:18.8: 39900:19.3: 41000:19.8:

26 2798 53323: 19·0: 55900:20.0: 59600: 21. 3: 63000:22.5:
31 2410 35456: 14.7: 35900:14.9: 36400:15.1: 37000:15.4:

Ul
32 3160 25862: 8.2: 27500: 8.7: 29800: 9.4: 32000:10.1:

0:: 39 2806 28322: 10.1: 30700:10.9: 33800:12.0: 37000:13.2:
ILl
ILl : : : : :z 41 2276 20137: 8.8: 21900: 9.6: 24500:10.8: 27000: 11. 9:l5z 42 2770 35307: 12.8: 36900:13.3: 38900:14.0: 41000:14.8:
lLl

65 2811 28712: 10.2: 32300:11.5: 37100:13.2: 42000:15.0:z
0 : : : : : : : :c Total :21096 :265119: 12.6: 280000:13·3: 300000:14.2: 320000:15.2:0::
«
u
Ul GROUP F:J
0:: L.A. Zone 13 459 9808: 21.4: 9300:20.3:: 8700s19.0: 8000:17.5:

14 258 6728: 26.0: 6300:24.4: 5(uO:22.1: 5000:19.4:
15 1072 27608: 25.8: 27400:25.6: 27300:25.5: 27000:25·1:
17 531 23181: 43.6: 23100:43.5: 23000:43.3: 23000:43.3:
21 1048 13934: 13.3: 13400:12.8: 12700:12.1: 12000:11.4:

III
: : : : : :

11/ Total 3368 81259: 24.1: 79700:23.6: 77400:23.0: 75000:22·3:oJ
11/
Cl
z

GROUP G0(

III L.A. Zone 22 7139 61131: 8.6: 60000: 8.4: 58500: 8.2: 57000: 8.0:0
oJ

23 3287 43743: 42700:13.0: 41400:12.6: 40000:12.2:13.3:
33 1779 44574: 25.1: 45500:25.6: 46800:26.3: 48000:27.0:
63 2515 48071: 19.1: 49800:19.8: 52400:20.8: 55000 : 21. 9 :

: : : :
Total :14720 :197519: 13.4: 199000:13.5: 199000:13·5: 200000:13.6:
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TABLE NO. 4 - CONTINUED

~G=RO~UP~~H~ : AFEA :1953 POPULTN:1960 POPULTN:1970 POPULTN:1980 POPULTN:
:ACEES NO. :DEN- NO. :DEN-: NO. :DEN-: NO. :DEN-:

:SITY : :SITY: :SITY: :SITY:
(1) ~(~2)-:(3) (4) :~: (6) :~: (8) :~:

.. ... .
22267:305122: 13.7: 328000:14.7: 348000:15.6: )60000:16.2:

-<
Z
Ite
:::i
-<u

L.A. Zone 1
2

11
58

Bell
Huntington Pk.:
South Gate
Maywood

Total

2282:
2273:
2736:
3929:
4141:
1792:
4475:

639:

.
39589: 17·3:
40773: 18.0:
78366: 28.6:
10663: 2.7:
41218: 10.0:
30804: 17.2:
51473: 11.4:
12236: 19.1:

· .· .
43000:18.9:
44700:19.7:
77600:28.4:
10900: 2.8:
46600 :11. 3:
35600:19.9:
56600:12.4:
13000:20.4:

· .· .
43000:18.8:
46800:20.6:
76000:27.8:
10900: 2.8:
53000:12.8:
41900:23.4:
62800:14.0:
13600 :21. 3:

. .. .
l~5000:19. 7:
48000: 21.1 :
75000:27.4:
11000: 2.8:
55000:13.3:
45000:25.1:
67000:15.0:
14000 :21. 9 :

Total

Total

GROUP J

GROUP I

6037: 62964: 10.4: 68000:11.2: 71000:11.8: 74000:12.3:
8141: 41929: 5.2: 77000: 9.5: 98000:12.0: 115000:14.1:
2602: 23548: 9.0: 29000:11.1: 33000:12.7: 36000:13.8:

2244: 31709: 14.1: 33000:14.7: 35000:15.6: 36000:16.0:
8361: 86197: 10.3: 99000:11.8: 112000:13.4: 118000:14.1:
3069: 31875: 10.4: 39000:12.7: 43000:14.0: 46000:15.0:· . . .· . . .

13674:149782: 11.0: 171000:12.5: 190000:13.9: 200000:14.6:

.. .. . ... .. . .
16780:128441: 7.7: 174000:10.4: 202000:12.0: 225000:13.4:

: Bellflower
Downey
Paramount

L. A. Zone 59
Compton

III :, ;Lynwood
It
III
III
~ .
Cl
Z
III

Z
g
It
0(
o
III
::l
It

536: 14378: 26.8:
2031: 25444: 12.5:
3745: 29476: 7.9:
4885: 52202: 10.7:
3061: 30396: 9.9:

GROUP K
Long Beach 2

3
4
5
6

7
8

10
11
12

·
2061:
5313:
2158:
2351:
613:

.
10628:
20088:
24269:

5964:
17370:

5.2:
3.8:

11.3:
2.5:

28.3:

18500:34.5:
37500:18.5:
35700: 9.6:
62400:12.8:
34400: 11. 2 :

· .· .
18300: 8.9:
34400: 6.5:
27400:12.7:
17600: 7.5:
19300: 31. 5:

18800:35.1:
51800:25.5:
43800: 11. 7:
67500:13.8:
36500 :11. 9:

· .· .
19700: 9.6:
49900: 9.4:
27700:12.7:
26700:11.4:
19700:32.1:

19000:35·5:
61000:20.0:
45000:12.0:
69000:14.1:
37000:12.1:

21000:10.2:
64000:12.0:
28000:13.0:
31000:13.2:
20000:32.6:· . . .. .. ..· . . .. .. ..

13 3467: 39538: 11.4: 43400:12.5: 45500:13.1: 47000:13.6:
14 944: 11873: 12.6: 12600:13.4: 12800:13.6: 13000:13.8:
15 5458: 11172: 3.4: 355QO:~: 47600:~: 65000:11.9:

: ::: .~ : :
Total ~6623:~18468: 8.7: 397000:10.8: 468000:12.8: 520000:14.2:
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TABLE No.4 - CONTINUED

GROW L : AREA :1953 POPULTN:1960 POPULTN:1970 POPULTN:1980 POPULTN:
:ACRHS NO. :DEN- : NO. :DEN- : NO. :DEN- : NO. :DEN- :

:SITY: :SITY: :SITY: :SITY:
(1) (2) --r3)"7 (4) :(5) : (6) (7): (8) (9):

: : : : :
Harbor City 1714: 6729: 3.9: 8300: 4.8: 12500: 7.3: 17000: 9.9:
San Pedro 13289: 57480: 4.3: 63300: 4.8: 76400: 5.8: 92000: 6.9:

: Wilmington 6796: 27119: 4.0: 29400:~: 34100:~: 41000: 6.0:
:!: : : : : :
z Total 21799: 91328: 4.2: 101000: 4.6: 123000: 5.6: 1'0000: 6·9:II:
0
I&.

:::i GROW M~
u Torrance 12720: 19121: .-1.:.2: 32000:~: 53000:~: 80000: 6.3:

: : : :
Total 12720: 19121: 1.': 32000 : 2.5: 53000: 4.3: 80000: 6.3:

;)30011:247)329: 7.5:2937700: 8.9:3528400:10.7:41~9000:12.,:

Study Area 53.3
Population in %
of County Population

II)
tl:
II.l
II.l

~
C)
Z
II.l

Z

8
tl:
0(
o
II)
::;)
tl:

1II
III
oJ
III
Cl
Z
~

§

: "GRAND TOTAL

L. A. County
Population

4650000 5500000

53.4

6600000

53.4

7500000

56.4
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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, 1940 and 1950 are like-

wise given in Table No.5.

Densities outside of the 8-mile radius are still very low, and'"z
a::
e::i encourage this trend towards single family residentia.l living.
0(
u

That it is

continuing is borne out by data collected by the Los Angeles Regional Plann-

ing Commission. At the present time 66 per cent of the residential family

units in Los Angeles County are single family in character, and of family

Metropolitan Los Angeles has always been characterized by a low

In the Spring of 1953, with a total County populat-density of population.

family in character.

III
ffi units constructed between 1950 and the present time, 77 per cent were single
l.LI

~
t:l
Z
l.LI

Z

8
0:
c(
U
III
::J
0:

ion of 4,650,000 - 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

this figure,being 7.5 persons per acre.

Of the 80 Postal Zones included in the Study Area, 13 had a population

Ul

~ persons per acre.
III
Cl
Z
0(

§

The density of the Study Area was slightly in excess of

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 SECTORS WITHIN A 20-MILE 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
0(

~ four ~uadrants, ranging from 818,553, or 20.4 per cent of the total populat­
e
~ ion, within the 20-mile radius in the Northeast Quadrant, to 1,114,478 or
u

27.5 per cent of this total, in the Southwest Quadrant. Population increase

during this period was the least in the Northeast Quadrant, being 232,280

\I)
ll:
11.1
11.1
Z
G
z
11.1

Z

8
ll:
<
U
\I)
:J
ll:

l/I
III
oJ
III
Cl
Z
0(

§

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 person

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 uignificant 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 ade~uate 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-t million
people, or about 60 per cent of total population within the
20-mile radius.



TABLE NO. 5

POPULATION CHANGES BY QUANDRANTS 1930 - 40 -- 50
WITHIN VARIOUS RADII FROM CENTER OF CITY OF LOS ANGELES

: :: : : :: : : :
Total: 211766 :525298 : 2.5: 118267: 22.5: 643565: 3.0: 425653: 66.2 :1069218: 5.0:

Note: (a) Area given is that of Census Tracts whose outer boundaries most closely
follow quadrant and circumference lines.

I * - Densi~N~B.:I,1l~~sOnB....,11er ACs~b::lNI!)N::I NOOyv:>sny - S3'39NV so, ,

'-



TABlE NO. 5 - CONTINUED

1950
POPULATION :
NO. :DENS:

:ITY*:

:INCREASE 1940-50:
IN POPULATION

NO. : %'

1940
POPULATION

NO. :DENS:
:ITY*:

: AREA :' 1930 :INCREASE 1930-40:
ACRES : POPULATION: IN-POPULATION

(a) : NO. :DENS: WOo : %
:ITY*:

RADII
MILES

D. SOUTH WEST QUADRANT :
. 40136:22.8:-5267; 15.6 : 46403:20.4: -1365: -2.9: 45038:25.6:
208532:20.8: 17095: 8.2 : 225627:22.5: 10369: 4.6: 235996:23.6:
151707: 7 4? 41605: 27.4 : 193312: 9.4: 60273: 31.2: 253585:12.4:
137809: 2.6: 60001: 43.5 : 197810: 3·8: 2c4765: 103·5 : 402575: 3.9:
77653:~: 24927: 32.2 : 102580:~: 74704: 72.9: 177284:~:

0--2 : 1757
2- ~ : 10085
5 -8 : 20466
8-13 : 52180

13-20 : 49130

Total : 133618
. .

615837: 4.6:149895 24.4
.. . . .... . . ..

765732: 5.7: 1348746: 45.5 :1114478: 8.4:

If\
[Y")

0--2
2--5
5--8
8-13

. 13'::20
~,

Total

TOTAL WITHIN 20 MILE RADIUS
rB03B-:-1851~8:23.0: 15106 : 8.2 : 200254:25.0: -7270: -3.6 : 192984:24.0:
38996 : 604231:15.5: 56581 : 9.2 : 660812:17.0: 45273: 6.8 : 706105:18.1:
81321 : 572844: 7.0:159479 : 27.9 : 732323: 9.0: 198769: 27.2 : 931092:11.5:

205091 : 433578: 2.1:222741 : 51.5 : 656319: 3·2: 599281: 91.2 :1255600: 6.1:
387476 : 359629:~:115128 : 32.0 : 474757:~: 491385: 103.3 : 966142:~:

: : : : .. : : : : : :..
720922 :2155430: 2.9:569035 : 26.4 :2724465: 3.8: 1327438: 48.6 :4051923: 5.6:

Note:
(a) Area given is that of Census Tracts whose outer bcndaries most

closely follow quadrant and circumference lines.

* - Density in Persons per Area.

I YINHO.ll.'Y:;) SY33NI!)N3 NOOYV:lSny S~'~9NY sen '

..



POPUlATION :
NO. : %

: TOTAL:
___:--£2.:

\0
(V)

TABLE NO. 5 - CONTINUED

SUMMARY - POPULATION INSIDE AND OUTSIDE 8-MILE RADIUS-
AREA: 1930 :INCREASE 1930-40: 1940 :INCREASE 1940-50:

POPUlATION : IN POPUlATION :. POPUlATION : IN POPUlATION
ACPES ~ NO. :DENS: NO. : % : NO. :DENS: NO. : %
"A.\. 'ITY*' . . 'ITY*'i~· •• . . ..

Inside ~ 128355 : 1362223:10.6s 231166: 17.0 : 1593389:12.4: 236772: 14.9
: : : ) : :

Outside: 592567 : 793207: 1.3: 337869: 42.5 : 1131076:31.9:1090666: 96,5
: : : : : : :

Total : 720922 : 2155430: 2.9: 569035: 26.4 : 2724465:: 3.8:1327438: 48,6
:20-Mile
: Radius

POPULATION OUTSIDE OF 20-MILE RADIUS

1930 : 1940 : 1950
POPUlATION: POPULATION
NO. : % : NO. : %

:TOTAL: :TOTAL
___:~: :--f2.:

1950
POPULATION

NO. :DENS
:ITY*

1830161:14.3
.

2221742: 3.8

4051903: 5.6

Total County Pop.

Total Inside
20-Mile Radius

. . . .. .. . . .. .
:2208492:100.0 :2785643 :100.0:4151687:100.0
: : : :: :
:2155430: 97.6 ;2724465 : 97.8:4051903: 97.8 ..---_. . '---' ._. -'. . ... .

Total Outside : 53062: 2.4: 61178: 2.2: 91784: 2.2:
20-Mlle Radius :

Note: {aj Area given is that of Census Tracts whose outer boundaries
most closely follow quadrant and circumference lines.

* Density in Persons per Acre.

• YINHO".,y::> S~33NI!)N3 NOCyv:>sm:f S3'3!)NV so, I
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remaining 11 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 S~ring of 1953, occurred in 19 Postal Zones, these having a total popula-

tion in 1950 of 721,726. This loss in population amounted to 17,527 persons,

or 7.7 per cent of the 1950 population of the Study Area. This loss occurred

«
z in the Zones of highest density and was due essentially to (a) the industrial
II:e
J ization or commercialization of land use in these Zones of high population«
u

density, or (b) the condemnation of a substantial area of land in these Zones

for use in construction of freeways.

~ Location of Areas of Low Population Density
III
III
z It can be expected that the large population increases numerically
l5
z
III as well as percentage-wise would occur in areas having at the present time

the population density in persons per acre as of 1953, and estimated popu-

lation density in persons per acre as of 1980, and Figure 4 shows the per-

z
oc low population densities.
II:
c(
o
II)
;:)
a:

Figure Nos. 6 and 7 present by Postal Zones

erly of Los Angeles, with the exception of the City of Long Beach.

centage increase in population from 1940 to 1950 in Census Tracts. It will

be noted in this last Figure that the high rates of population increase
l:
~ during the above decade occurred in the San Fernando Valley and also south­
z
«

§
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FIGURE No.6

DENSITY OF POPULATION WITHIN STUDY AREA
BY POSTAL ZONES - 1953

This map shows that) in spite of the fact that the greatest per-

centage rate of population increase during the 1940-1950 decade occurred at

either extremity of the Study Area) population densities at such extremi-
0(

Z
II: ties are still relatively low) and for this reason the large future in­
a..
::i
~ 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. Hith 3.3 persons per family) this results in

l?
Z
1&1

Z
oo
II:
c(

U
II)

:l
II:

a saturation density of 16 persons per acre for strictly residential areas

of th:Ls character. Since \-Jorld \-Jar II J however) fCJm~1y size :its increasing)

and in :c.ew sutdivisicnc cccClpied by the your:.Ger fopu1ation) saturat10n

dem:ities of from 17 to 19 per acre may be reached.

Allowing for local commercial bUild.inGs) a few multiple dwellings,

schools and park~ " saturation densi ties today of from 15 to 17 per acre may

III

~ occur when large areas are considered.
III
Cl
Z
0( This map shows that there are still large areas with densities of
III

9
I much less than these latter fiGures.

See Table No. 3
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FIGURE NO. 7

ESTIv~TED FUTURE DENSITY OF POPULATION
WITHIN THE STUDY AREA. - AS OF 1980'

This map is based upon data in Table No.5. Average population

density in 1980 is estimated as 12.5 persons per acre.

There are still a considerable number of Postal Zones where populat-

ion density in 1980 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 industrial purposes in the area southerly

from Vernon to San Pedro Harbor may result in densities as given in Table

No.4, approaching saturation by 1980 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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IV

ECONOMIC CHARACTERISTICS

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. 8 shows b;y seven brackets the median value of single

family owner occupied homes within the Study Area. As with income, most

sections in which the higher value homes occur are located outside of the

Study Area.

Median Income Per F8mily - 1950

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.

Economic Indices

Figure No. 10 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 separately.
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FIGURE No.8

MF~IAN VALUE OF OWNER OCCUPIED SINGLE FAMILY HO~~~

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 Value of Homes and Median Family Income, for

all Census Tracts,for the following reasons.

In many arees of higher population densities, a considerable number

of inhabitants therein live in multiple dvrellings, and for the most part,

single family homes, while having a high value,house a ~elatively Err-all pro-

portion of the total population, with residents of multiple dwellings being

in 1:; somewhat lower economic bracket. Consequently, high values of single

famil;y owner occupied homes do not ref::"'oct 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 exis~ed. Furthermore, the market for such older homes is not

great, further resulting in lower values. In most of the areas where median

values are in excess of $ 8000, 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 1950, in each Census

Tract within the Study Area. In general, such income ranged from $ 2500

to $ 4500 per year, except in a small area in Hollywood, 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 $ 1500 up to

$ 2500 per year.

Areas with Median Income in excess of $ 4500 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 $ 2500 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 'I'racts not colored, no data regarding income was given in

the Census Reports.
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FIGURE NO. 10

ECONOMIC INDICE~-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 th: early 1930's

and, with the exception of Building Permits and Number of Production Workers

except the foregoing, following this 1930-1935 period was considerably in

The general rate of increase in all Indices,following the early 1930's.

~ in Manufacturing and the Motion Picture Industry, all showed a continued rire
z
II:e
::i
~

excess of the rate of increase of population.

The initial decline in Building Permits during the 1920's probably

materials and of construction labor.

The most significant fact in this graph is that, while the Index for

indus~rial plant construction had slowed down, while the decline in this

Index during the 1941-1943 period was due to lack of availability of building

~ indicated that the local population was becoming adequately housed, and that
III
III
Z
c;
ffi
z
8
II:

~
II)
::J
II::

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
l:
iii~ Bank Debits, Department Store Sales, KWH Power Sales and Building Permits,
z
0(

§ did not reflect this decline. This would indicate that production workers,

laid off from War Industry, still had money to spend and had found 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-

dential 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 : lNE :
INDEX : : SALES : TION : SALES :VALUAT- : REGIS- : SALES:

: : : :WORKERS: ION :TRATION:
; (1) (2) : (3) : (4) : (5) (5) (7) (8) (9) (10):

: :
:1919: 32.7: 37.0 36.2: 36.1: 40.9 23·2

~ :1920: 33.6: 50.6 52.1: 49.3: 41.6 46.8
z
~ :e :1921: 39.2: 50.0 51.7: 51.4: 36.9 66.2 16.8
:i
~ : 22: 44.1: 59.2 59.8: 56.7: 40.8 96.0 20.7

: 23: 49.0: 77.9 80.7: 70.3: 48.8 151.2 28.3 :
: 24: 59·2: 74.7 85.1: 73.4: 47.2 123·1 40.2 38.9:
:1925: 62.4: 80.1 91.0: 79.9: 51.3 126.1 45.6 43.8:
: : : : : :
:1926: 66.1: 85.7 100.4: 85.0: 57·2 : 109·1 49.7 49.3:

CIl
: 27: 69.0: 89.5 107.0: 89.0: 59·2 54.7: 102.3 55.0 55·5:

II:: : 28: 72.1: 93.9 123.8: 90.1: 60.7 62.1: 91.0 59.0 59.5:
III 29: 74.7: 100.9 140.3: 91.8: 68.1 72.1: 87.0 64.1 67.0:III : :
Z :1930: 79·3: 88.6 115.8: 85.9: 59·9 73.5: 66.0" : 76.3 71.2:c;
z : : :
III :1931: 81.8: 73.9 88.7: 76.7: ')1. 3 7~.5: 36.8 79·1 73·0:z
8 : 32: 83.8: 57.9 62.8: 59.1: 44.5 @.4: 16.2 79·1 71.8:
II:: : 33: 83.0: 55·5 58.0: 55.2: 47.1 67.:": 17.2 75.8 71.~:
0( : 34: 85.5: 60.6 62.1: 59.6: 57.3 70.0: 17.4 75.6 71. 3:u
III :1935: 85.7: 71.8 77.6: 70.0: 66.6 74.9: 38.9 76.6 79.8:;:)
II:: : : : : : :

:1936: 88.0: 86.9 97·5: 82.1: 78.1 83.8: 67.2 82.4 : 87.1:
: 37: 93.6: 95.4 105.7: 88.8: 90.3 91.0: 74.6 89.0": 92.1:
: 38: 97.5: 89.4 93.6: 85.3: 83.6 92.7: 83.5 95.8 92.0:
: 39: 98.3: 95.5 96.4: 93.7: 92.4 97.4: 93·5 96.2 97.8:
:1940: 100.0: 104.5 103.6: 106.3: 107.6 102.6: 106.5 100.0 102.2:

(/l
III : : : :oJ
III :1941: 103.0: 130.2 125.0: 125.1: 155.7 118.1: 141.3 107.2 114.7:~z 42: 107.1: 153.9 141.9: 140.7: 225·2 135.8: 68.9 115.1 98.8:c :

9 : 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: 319·1 108.5 139·5:
: 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: 334.5: 186.2 216.1: 493.8 131.0 163.0:
: 49: 142.0: 269.2 344.9: 305.5: 183·8 232.0: 419.3 140.0 170.0:
: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 1, 1940.
Population for 1930-1940-1950 is for April 1st ­
in other years for January 1st.

- All years except 1920-1930-1940 and 1950 ­
Research Dept. L.A. Chamber of Commerce.
Other years - U.S. Census.
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1/1
11/
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11/
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Z
~

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 - Los Angeles Chamber of
Commerce.

Col. 9 - California. State Department of Motor Vehicles

Col.lO - Automobile Club of Southern California

100% Avera~es

Co]. 2 - Population 1940 - 2,785,643

4 - Bank Debits 1939 - 1940 - $ 10,424,552,000

6 - No. Production Workers 1939-1940 - Average
Monthly - 160,608

7 - KWH Power Sales 1939-1940 - 3,780,573,000

8 - BUilding Permits 1939-1940 - $ 219,832,500

9 - Passenger Auto Registration 1939-1940 - 1,019,293

10 - Motor Vehicle Fuel Sales - State of California
1939-1940 - 1,698,041,000 ga.l1ons
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v

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
0(

z
~ fact, the relatively low population density, and the prevalence of single
II.

::i
~ family residential living, are all closely related.

D~s1tl of Passen~er Automobile Registration in 10 Largest
£p~nties in the United States 1951-19~2

or 142 automobiles per 1000 population.

As of 1951-1952, there were 2.76 persons per passenger automobile in

The Five Boroughs of New York City had 7.03 persons per passenger automobile,

Density of Passenger Automobile Re~istration - Los Angel~s County
Past and Estimated Future

Ul
0:
III
~ LOB Angeles County, or 363 passenger automobiles per 1000 County population.
C)
z
III

Z
o
C
0:
«u
II)
:J
0:

In 1953, there were an estimated 1,895,000 passenger automobiles

registered in Los Angeles County, or 2.43 persons per automobile-412 per

mobiles has been much greater than the increase in population, as is shown

1II
IIIiii 1000 of County population.
CIz
0(

§

This increase in the number of passenger auto-

on Figure No. 12 and Table No.8.

Statutory 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
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TABLE NO, 7

DENSITY OF PASSENGER AUTOMOBIUS
IN THE 10 LARGE3T COUNTIES AS

OF 1~5l-52

: RANK: COUNTY
: IN :
:DEN-:
:SITY:

PRINCIPAL
CITY

PEmONS
PER

AUTOMO­
BILE

AUTOS
PER

1000
:POPUIATION:

10 ,: N~ York New York ". _ 7.03 .
Source - Automobile Facts and Figures - 1953

4 Middlesex Lowell

212

363

306

292

242

236

232

197

168

142

4.13

4.23

4.26

4.72

5.07

5·95

Cleveland

Los Angeles

Detroit2 : Wayne

3 Cuyahoga.,

9 : ?'h1.l~.~_elphia: Philadelphia

7 Allegheny Pittsburg

5 St. Louis : St. Louis

6 Cook Chicago

1 Los Angeles

PEEOE PER PASSEN~ CAR, "

0123 4 5 6

lev ~:-·,,~::·./.:1:::::: : :;;;:::~ :f~::':; ;':';':'.::; :::-:1:: .:.:: : :;.:..:.;-:;:.;.;.:::: ;....•.;:.;;: :'. ';:'. ::'.:;:'. '.:-: ;:.;. ..•.;,<t:i.•:,.:.:ie;,.

PhYilOar~ .~:::.'.:'.:.:.:.:.: :....t.... ;~: ..:~::: ;;:. :......:·... ·;····....:..;-I~·:.;:::: ..:·::::::::J.: ':':"':""':'';''),:':':';:..... ;. :;., 5.95
7

.
03

, , I I I I ••• •••• a .0° ••

delphia
:Bal~r. .,._ ::~.~:.~ :.: ·.. ·.,,;;.·.~.T·. ;:.·-:·;·-..-······1 . ····~··,'..;··"=":'·:··:··::::;:...:·;i·~ 5 .07

....... '" .';.: ,.. " ; : : .'; .. ;.:-.: .• ~.112

.......: ; ••• : :.: : •• j ••::.: ::.:j .. ;;;;; ...•. ;::; :: :..':1 11-.26

St. Louie '.: : ; '.' : : :- ~; :';.;., :.,. 4.23

Midd1e- .; : :-: ;.: : ;.;::::.-:..::'. : :.;.: ;. :- 4.13
sex

Cuya- :; 3.42
h08a

Wayne ." ;::.:.: :: : ':-.: ;..:11 3.27

Los •.:::-:::::::.. ~: "~;i .... ;i':';', i" .,.•:•••. :.;.: ':--~I ~ I.76
Aneeles
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REGISTERED PASSENGER CARS AND POPULATION
FOR LOS ANGELES COUNTY
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FIGURE NO. 12

PAST I 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

0(

z years of World War II, when the number declined slightly.
II:e
J The number of persons per passenger automobile also continuously de-
0(
u

clin~d, 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

1000 County population.
IJ)
Cl:
I&l
I&l

~
C)
Z
I&l

Z
o
C
0::
0(
U
II)

::J
0::

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 1s 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

~ resistration of 3,700,000 passenger cars by 1980, about twice the present
oJ
III

~ number.
0(

§ See Table No. 8
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TABLE NO. 8

LCS ANGELES COUNTY PASSENGER CAR
REGISTRATION AIID POPUIATION

1921 - 1953

: YEAR : PASSENGER : COUNTY : POP'N. PASSENGER :
CAPS :POFUIATION: PER CAPS

REGISTERED: PASS. 1000
CAR POP 'N.

~ (1) (2) (3) (4)
z
II:
0 1921 171624 109250C 6.3'7 157...
:i
0( 22 211000 1229490 5.82 172
u

23 288000 1336130 4.64 216
24 410000 1648670 4.02 249

..
1925 465000 : 1737570 3.74 268

26 506000 : 1842550 3.64 275

II)
27 560000 : 1925010 3.43 291

It 28 601637 : 2010170 3.34 299
lI.I 29 654100 : 2081070 3.18 314lI.I

!: :
C)
z 1930 776677 : 2208492 2.85 352
iii

z 31 866264 2278580 2.63 381
0 32 805787 2336060 2.90 345
c 33 772399 2308870 2.99 334It
0( 34 770877 2381080 3.09 324u
II)
:J 2389680 3.06 326It 1935 779915

36 838983 2453970 2.93 342
37 907223 2609270 2.88 348
38 975392 2718780 2.79 359
3./ 979974 2738390 2.80 358

III 2785643 366III 1940 1019293 2.73oJ
III 41 2866900 2.62 381III 1093290z
0( 42 1174358 2985000 2.54 394

9 43 1127538 3108100 2.76 362
44 1082809 3221400 2.98 336

1945 1088930 3345900 3.08 326
46 1103914 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
5) e 189'000 4600000 2.43 412

. e Estimate
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TABLE NO. 8 - CONTINUED

LCS ANom.1iS COUNTY PASSENGER CAR
REGISTRATION Am) POPUIATION

1921 - 19'3

NOTES:

Col. 1 - Number of Passenger Cars Registered as of
January 1st of Year Shown. 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 1st of Year Shown, except years
of Decennial Census when population is as
of April 15th.

Source - Census Years - U. S. Census
Other Years - Research Dept .

Los Angeles Chamber of Commerce
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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 Im~roved Transit Facilities upon Density of
Pas~enger Automobile Registrati~n

0(

z
~ It is not believed that improved mass rapid transit facilities wille
:::i
~ have any great effect on this trend in multiple ownership of automobiles.

The widespread and increasing decentralization of shopping centers through-

out the Metropolitan Area will tend to maintain the trend. Many workers

will still use their cars to reach transit stations. Reduction of long
U)
Q:
III
III distance automobile travel, which the provision of mass rapid transit facil~
Z
(5
z ties will tend to encourage, combined with an increase in mileage of freeways
III

.'

z
oo
0:
c(
U
II)
:J
0:

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
IIIa ownership of cars. These young people have their friends, and the parents
~z
0( have theirs, and the two groups are different and usually live in different
§
I 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 ~he fact that passenger
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automobile density (expressed as number of such automobiles per 1000

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.



closely apprOXimating these, have also been used.
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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

center of Metropolitan Los Angeles. Practically all office buildings, all

department stores, specialty shops, and other retail stores, except the
<
z
~ usual neighborhood stores, were located there.
II.

:::i
~ 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,

U)
It
II.l
II.l
~~ Number of Motor Vehicles Entering Downtown Los Angeles
~ from Past Cordon Counts 1923 - 1950
:z
oc
c:
«
u
Ul
:J
c:

::
oJ
III
Cl
Z
<

§,

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 Enterin~ Downtown Los Angeles-19;0

Figure No. 13 presents in detail the number of motor vehicles enter-

108 Downtown Los Angeles in 1950, by streets of entry and departure.

Decentraliz~tion 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 County 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 the



TABLE NO.9

.. .. .. .. .. .. .. .. .. .... .. .. .. .. .. .. .. .. .. ..
:26600:37696:10595: 74891:26760:19200: 45960:33286:38195:32800 :104281
.. .. .. .. .. .. .. .. .. .... .. .. .. .. .. .. .. .. ..
:28917:35386:14510: 78803:24997:30467: 55464:27302:41542:34749 :103593
.. .. .. .. .. .. .. .. .. .. .... .. .. .. .. .. .. .. .. .. ..
:26550:38787:10703: 76040:25664:31350: 57014:30384:4?104:44200 :116688
.. .. .. .. .. .. .. .. .. .. .... .. .. .. .. .. .. .. .. .. ..
:28780:32970:12750: 74500:21890:30937: 52827:23513:34470:41500 : 99483
.. .. .. .. .. .. .. .. .. .... .. .. .. .. .. .. .. .. .. ..
:39154:36904:14308: 90726:24471:39042: 63513:33752:39714:48542 :122008
.. .. .. .. .. .. ... .. .. .... .. .. .. .. .. .. .. .. .. ..
:45673:45894:24615:116182:28372:44628: 73COO:43304:45878:56976 :146158
.. .. .. .. .. .. .. .. .. .... .. .. .. .. .. .. .. .. .. ..
:45893:45035:23323:114251:28630:42878: 71508:43354:42922:51848 :138179

NOTES:
1923 Count - L.A. street Traffic Engineering Dept. - Sunset-Pico; Figueroa-Los Angeles
1929 Count - Auto Club of So. Calif. Flower to Los Angeles (W&S sides) Commercial to Pico (E side)

Pico to Temple (W side) 16 Hr. Count Figures adjusted to
include ommitted streets

1931 Count - L.A. Street Traffic Engineering Dept. Same as 192~ Count
1936 Count - Auto Club of So. Calif. - Same basis as 1929 Count
1939 Count - L.A. Transportation Engineering Board - 12 Hr. Count - 7:00AM - 7:00PM -

Same Area as l' ~3 and 1931 Counts
1941 Count - L.A. County Regional Planning Comm. - 16 Hr. Count - 6:00AM - 10:00PM
1947 Count - L.A. Street Traffic Engineering Dept. - 16 Hr. Count - 6:00AM - 10:00PM
1950 Count - L.A. Street Traffic Engineering Dept. - 16 Hr. Count - 6:00AM - 10:00PM

.~

GRAND
TOTAL
196246

280112

272216

305595

259080

320330

392524

384892 :-

• YI Nl:IO.::l I'YO SY33~"I!)N3 NOOyv:>sm:l s:;n3!)NV 80'---------- _



TABLE NO. 9 - CONTINUED

NOTES:

North Side
Section 1 Figueroa through Castelar Street

2 Broadway through Los Angeles Street

East Side
Section 3 Sunset through 3rd Street

4 Boyd through 9th Street
5 Olympic through Pico Street

South Side
Section 6 Los Angeles through Hill Street

l!"'\ 7 Olive through Figueroa Street
l!"'\

West Side
Section 8 Pico through 9th Street

9 8th Place through 4th Street
10 3rd through Sunset Boulevard

------------------YINlIO...'YO SH33NION3 NOOHvosnH SlI'!I!)NY sen I
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8458 FIRST 8T.
8261

6039 SECOND ST.
7207

2612 IlARn:T ST.
26U

3260 FOURTH ST.
3637

818 WINS'IDN 8T.
714

3597 SUNSET "BLVD.
4938

13883 FIFTH ST.

11353 THIRD ST.
5798

815 OOYD ST.
665

11670 AUOO ST.
9493

2154 COMMERCIAL 8T.
3363

CENTRAL
BUSINESS
DISTRICT

,
~

<

1494
1976

14179

3096
3606

10504
8465

9634
10933

9694
5634

10174
10212

13635
12169

7D
824

FIRST ST.

THIRD ST.

FIFTH ST.

PWl1m ST.

SECalD ST.

DIAl«J!fD ST.

TEllPL& ST.

E06TON ST;

SU'MSET BLVD.

SIXTH ST. 14197 _> 14954 SIXTH ST.

WII.SIIIRE BLVD. 8170
13366

2461
168

516
2309

10427
4208

8580
8800

5618 PlCO BLVD.
4674

8451 NINTH ST.
6702

6999 OLYMPIC BLVD.
8788

3978 ELEVENTH ST.
3397
6728 Tfl'ELFTH ST.
5025

6313 SEVENTH ST.
6072

11495 EIGHTH ST.
5338

~

6:00AM - 10:00I'M - 1~ lJ'lURS

: :~:oU'rooUND: 'IO,TAL :
;North Side; 60954; 63932; 124886;

~Ea.t Side : 114251: 101647 ~ 215898:

~'30uth Side ~ 71508; 73511 ~ 145019 ~

:\11•• t S ide ~-ill!Z.i~....!!§.i§.L~...lli.!1.Q.~
; Total ; 384892; 386041 ; 770933;

5132
7528

18857 )~~ffi~Effi~ffiffi~Effijj20341 [I

¢:::;

~
amm

5028
6093

986
763

12298
,'. 6093

1016
494

ELEVENTH ST.

TENTH PL.

PIeD BLVD.

OLYMPIC BLVD.

EIGHTH ST.

l

EIGHTH PL.

NINTH ST.

SEVENTH ST.

SEVENnl PL.
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FIGURE NQ" 13
NUMBER OF MOT~ VE!iIQYS 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

opeping 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
lI:

~
:::i substantial extent by local traffic. The Hollywood Freeway, since it has
0(
o

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 o~~

one-way streets, and recently Eighth and Ninth Streets have been made one-way

traffic from Santa Monica and Western Los Angeles directly into the lower

Olympic Boulevard carries

At this date, Fifth and Sixth Streets werepart of Downtown Los Angeles.

ies travelling to it over the Arroyo Seco Freeway.

II)

ffi bound, this being essentially traffic from Pasadena and neighboring communit­
Id
z
E
z
Id

Z

8
II:
c(
U
II)
:J
II:

The heavy traffic along the East and West sides of the area is due nd

alone to the greqter length of these sides, but likewise to the fact that a

~ great deal of through traffic moves in this direction, between residential
III
oJ
III

~ areas to the West and wholesale and industrial areas to the East of the Cent­
0(

§ 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 10 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

Major Economic Areas being indicated on Figure No. 14.

Another significant fact in connection with the decentralization of

Downtown Los Angeles is the fact that but three office buildings have been
::!
~ constructed in Downtown Los Angeles since 1930, all in recent years; while
2
:;c many older buildings have been torn down to make way for parking facilities.
u

Number of Persons Entering Downtown Los Angeles
During an Avera~e Week Day 1924 to 1980

From the cordon counts of motor vehicle traffic made between 1924 and

II)
II::
1&1
1&1
Z
6
~
z
8
II::
<
U
II)
:J
II::

1/1...
..I...
t'
Z
C

1950, 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 Downtown Los dngeles during a l2-hou

week day at various times between 1924 and 1953.

When these numbers of persons entering W Ere expressed as the numbers

per 1000 County population at each date, a trend curve developed which allo

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 vacant parcel of land not occupied by a bUilding is used for

a parking lot, and a number of parking garages have been constructed and are

heaVily used. The only JIlA.TlIler by which parking capacity in the area can be

increased will be to construct more parking garages , and/or to tear down

more eXisting buildir.gs and convert the area that they occupy to parking

lots or ga.rages.



MAJOR ECONOMIC AREAS IN LOS ANGELES COU~TY
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FIGURE NO. 14

l'lAJOR ECONOMIC AREAS - LOS ANGELES COUNTY

This map locates the Major Economic Areas within the County for

which volume of Retail Sales are shown in Tuble No. 10.

Data presented in this Table emphasizes the extent to which decent-

County almost 30¢ was spent in Downtown Los ,ingeles, while in 1948, this

In that year, out of every $ 1.00 spent in Retail Sales in theCounty.

~ ralization of Retail Trade has taken place since 1929 in Los J.ngeles
z
lII:

~
J
~

30¢ had dropped to slightly more than ll¢.

The Northeast, East, Central, including Downtown Los ,ingeles,

positions as retail trading centers between 1929 and 1948.

Downtown Los 1ngeles, as considered in these figures, extends from

sidered to extend from Sunset Boulevard southerly to Pico Boulevard.

Temple Street southerly to Jefferson Boulevard, while normally it is con-

II)
~ Hollywood, and the balance of the County, all had lost their relative
III
III
Z;
~
z
8
~
0(
u
Ul
:J
~

Volume of trade between Temple and Sunset, and between Pico and Jefferson

is relatively small.

See Table No. 10
III
III
.I
III
Cl
Z
0(
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TABLE NO~ 10

TOTAL RETAIL SAlES - LCS ANGELES COUNTY
BY l-AAJOR ECONOMIC AREAS

en
ll::
III
III
Z
i;

ffi
z
8
ll::
0(
Uen
:J
ll::

TOTAL FETAIL SALES $000 OMIT'='E:J :% -:NCR. :
:AREA: LOCATION 1929 : 1933 : 1935-: 1939 :- 1948- ;J9;:J9 48:

: : : : :
1 San Fernando Valley 28217: 14818: 25096: 53138: 324547: 1050
2 Glendale 46463: 27426: 37692: 62927: 200891: 33-3
3 Pasadena 60146: 28808: 45003: 59718: 211339: 234
4 Pomona - Foothill 32845: 16519: 24000: 42737: 207850: 532
5 : Alhambra 23088: 12831: 21015: 34625: 123451: 434

: : · : .· .
6 : Northeast 40596: 24402: 37820: 39415: 106909: 163
7 : East 76766: 34345: 41148: 86085: 247230: 223 :
8 : Central 441792:196608:235803: 256932: 629723: 42.5:
8a: Downtown Los Angeles : 381046:165758:205302: 223071: 505240: ~2·1:
9 : Wilshire : 46750: 39378: 56167: 87635: 305169: 553

10 Hollywood 87315: 44802: 70061: 100142: 256140: 193
: : : :

11 Beverly Hills-Westwood 15423: 8370: 21991: 44738: 158811: 930
12 Sa.nta Monica Bay 42260: 21632: 33790: 54181: 225886: 435
13 : Adams - Inglewood 97835: 56778: 83452: 137556: 515923: 428
14 : Southeast 65029: 39771: 58893: 104273: 406055: 525
15 : Whittier - Norwalk 11882: 4426: 7534: 25481: 127012: 970

: : · : :·16 : South Coast 106305: 57225: 86632: 116278: 429592: 304
17 : Balance of County 64692: 31962: 56006: 8589: 35733": -45

: : : . :
:Total Los Angeles Co. 1287304:660101:942103:1314450:4512261: 251
· : : :·· %1929 Sales 100.0: 51.4: 73,.3: 102.0: 3,50.\5:·
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TABLE NO. 10 - CONTINUED

%OF COUNTY TOTAL
•·FER CENT OF COUNTY TOTAL ••

:ABEA.: LOCATION 1929 1933 1935 1939 1948
~ ••z 1 San Fernando Valley 2.2 2.2 2.7 4.0 7.2 •II: ·e 2 Glendale 3.6 4.2 4.0 4.8 4.5
J

3 Pas~dena 4.7 4.4 4.8 4.5 4.7c
u

4 Pomona - Foothill 2.6 2.5 2.6 3·3 4.6
5 Alhambra 1.8 1.9 2.2 2.6 2.7 :

6 Northeast 3.2 3·7 4.0 3.0 2.4
7 East 6.0 5·2 4.4 6.5 5.5
8 : Central 34.3 29.8 25·0 19·5 14.0en
8a: Downtown Los AnRe1es 29.6 25.1 21.8 17.0 11.2It ··III .l9 : Wilshire 3.6 "'6.0 6.0 6.7 6.8IIIz 10 : Hollywood 6.8 6.8 7.4 7.6 5.76z

III
11: : Beverly Hills-Westwood 1.2 1.3 2·3 3.4 3·5z

8 12 : Santa Monica Bay 3.3 3.3 3.6 4.1 5.0
II: 13 : Adams - Inglewood 7.6 8.6 8.9 10·5 11.4
< 14 : Southeast 5.1 6.0 6.3 7.9 9.0u
en 15 : Whittier - Norwalk 0·9 0.7 0.8 1.9 2.8:J
II:

16 South Coast 8.3 8.7 9·2 8.8 9·5
17 Balance of County 5.0 4.8 5.9 0.7 0.8

: Total Los Angeles Co.: 100.0 100.0 100.0 100.0 100.0
1/1
III Source -.J
III Research Department - Security First National Bank of"zc Los Angeles
§



(;;;:\ NUMBER OF PERSONS ENTERING THE CENTRAL
~ BUSINESS DISTRICT OF LOS ANGELES , DURING

12 HOURS ON AN AVERAGE WEEKDAY
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FIGURE NO. 15

NUMBER OF PERSONS ENTERING THE CENTRAL EUSINESS DISTRICT
OF LOS ANGELES DURING 12 HOURS ON AN AVERAGE WEEK DAY

. 1924 to 1980

This Figure is presented in connection with Table No. 11, 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 Commission.

The curve expressing total number of persons entering the Central

District per 1000 total County population shows a very definite downward

trend. In 1924, the number entering was eClual to 413 per 1000 County pop-

ulation. At the present time this number has dropped to 152 per 1000, and

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

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 1924, when

County population was slightly in excess of 1,500,000 persons.

See Table No. 11
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TABLE NO. 11

NUMBER OF PEffiONS EN'I'ERING THE
CENTRAL BUSINESS DISTRICT OF LOS ANGElES

DURING AN AVERAGE 12 HOUR WEEK DAY

DATE PERSONS ENTERING POPUlATION PEFSONS
BY AUTO BY PUBLIC TOTAL LOS ANGELES: ENTERING

TRANSP'N. ENTERING COUNTY PER 1000
:POPUIATION

:
: 1924 Jan. 1: 239855 383145 623000 1509318 413

:1931 Dec. 1: 434986 262256 697242 2273670 307
:
:1938 Fall 384788 239512 624290 2730900 228
:
:1941 Fall 396493 246440 642933 2995743 214
:
;1947 455000 240500 695500 3632000 192

: 1950 446000 247450 693450 4151687 167

:1953 470000 211300 681300 4600000 148
:
:1960 700~000 5500000 128

:1970 660000 6600000 100..
:1980 600000 7500000 80

1960 - 1970 - 1980 - Estimated

Cordon bounded by Sunset Blvd., Los Angeles st.,
Pico Blvd., Figueroa St.

Figures fo 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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VII

TRAFFIC

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

i populated area and increased industrialization in outlying sections, parti­
II:eJ 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
en
ffi around it. Morning and evening peaks made up of industrial workers are
III
Z
;; creating conditions which are approaching, if not reaching congestion.
~
z Plate IV presents the traffic flow-in both directions-on certain state and

8
~ other highways in the area for the year 1948, and-in a different color,- the
U
en
~ increase in such traffic during the five year period 1948 to 1953.
It:

The shortage of passenger automobiles, created by cessation of pro-

duction during Wr~ld War II, had not been eliminated by 1948, there being

~ 1,333,718 passenger automobiles registered in Los Angeles County in that year.
oJ
III

~ This number had increased to 1,895,000 or 42.2 per cent by 1953. While pop­
e

§ 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 automo-

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.
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Southbound Passenger Automobiles and Passengers
Travelling over Cahuenga Pass - July 1953
From 6:00AM to lO:OOPM

This count, made in connection with the annual traffic count of the

California Highway Commission, w~s 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
z
a:
e expected to occur early in 1954-it was not possible to determine the pro­
:i
~

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

\I)
~ or westerly from Hollywood.
III
III
Zc;
ffi Distribution of Rail and Vehicular Travel over 24 Hours

z8 Transit riding habits, shown on Figure No. 17, are typical of those
G:
~ in large Metropolitan Areas in this Country, except that morning and evening
j

~ 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".l.on of retail trade.
III
III...
III
~ Freeway Construction Program
z=..;;..;:;,.;...;~..;;..;=~~~=~=...;:;.l,.~

<C

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 but today, when freeway construction is
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FIGURE NO. 16

DATA PERTAINING TO SOUTHBOUND PASSENGER CARS AND PASSENGERS
TRAVELLING OVER CAHUENGA PASS DURING THE PERIOD

6:00AM to 10:00PM, JULy 195~

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 Hollywwod Freeway is not yet connected to thevia Cahuenga Boulevard.

Freeway through the Pass

~ the remainder travel ea.sterly to the eastern section of Hollywood and beyond,
z
a:e
::i
~

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,

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

passengers, 44,434 or 62.8 per cent travelled via Cahuenga Boulevard, and

Of the total of 70,797~ or 38.5 per cent, passed down Highland Avenue.
III
III
Z
c;
~
z
8
II:
0(
U
II)
:J
a:

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
l:
oJ
~ of 50.6 per cent of the total 16 hour traffic in these 5 hours. The slight
z
~3 evening peak, between 4:00 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 Beekers

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



TABIE NO.

SOUTBBOUl\» FAS2EKGER C~FS Al'm PASSENGEFS
OVER CAInJENGA PASS--

FERleD TO CAHCENGA AVENU""E TO HIGHIAND AVENUE ·. TOTAL SOUTBBOUl\1) TPAFFIC·. ·.·.·. ·.
: PASS. CAFS : PASSENGEFS : PASS.: : PASS. CAPS : PASSENGERS : PASS.: : PASS. CAPS PASSENGEFS : PASS. :
: NO. : % NO. : %: PER :: NO. : % : NO. : % : PER :: NO. : % NO. : % : FER

:TOTAL :TOTAL: CAR ·. :TOTAL : :TOTAL : CAR ·. :TOTAL :TOTAL : CAR·.
: : : : : ·. : : ·. :

6-7AM : 1868: 6.4 . 2510' : 5~6: 1. 34 ;; 943: 5.1: 1221: 4.6: 1.30 ·. 2811: 5·9: 3731: 5:.31 : 1.33,-' ..
3498;

. ·.
7-8AM : 11.9 5081 11.4: 1.45 2133: 11.6: 2670: 10.1: 1.25 ·. 5631: 11.8: 7751: 11.0 1.38 :·. ·.

8- 9AM : 3510: 12.0 4609 10.4: 1.31 ·. 2072: 11.3: 2406: 9.1: 1.16 ·. 5582: 11.7: 7015: 9.9 1.26· :
: : : : ·. : : :· . ·.

9-10AM: 2489: 8.5 3323 7.5: 1.33 ·. 1494: 8.1: 1891: 7.2 1.27 ·. 3983: 8.2: 5214: 7.4 1.31
10-llAM: 1863: 6.4 2792 6.3: 1.50 ·. 1025: 5.6: 1350: 5.1 1.32 ·. 2888: 6.1: 4142: 5·9 1.43·.
11-12AM: 1648: 5.6 2545 5·7: 1.54 ·. 1021: 5.6: 1437: 5.4 1.41 ·. 2669: 5.6: 3982: 5.6 1.49·.

: : : ·. : : : . :·. ·. .
\D • 12-1PM : 1429: 4.9 2186 4.9: 1.53 868: 4.7: 1094: 4.2 1.26 2297: 4.8: 3280: 4.6 1.43\D • ·. ·.

1-2PM : 1538: 5.2 2439 5.5: 1.58 ·. 830: 4.5: 1165: 4.4 1.40 ·. 2368: 5.0: 3604: 5.1 1.52
2-3PM : 1412: 4.8 2098 4.7: 1.49 ·. 820: 4.4: 1054: 4.0 1.29 ·. 2232: 4.7: 3152: 4.5 1.41

: ·. : : ·. : :·.
3-4PM : 1630: 5.6 2486 5.6: 1.52 ·. 986: 5.4 1418: 5.4 1.44 ·. 2616: 5·5 3904: 5.5 1.49
4-5PM : 1827: 6.2 2871 6.5: 1.57 1411: 7.7 2067: 7·9 1.46 ·. 3238: 6.8 4938: 7.0 1.52· . ·.
5-6PM : 1594: 5.4 2445 5.5: 1.53 ·. 1292: 7.0 1894: 7.2 1.47 ·. 2886: 6.1 4339: 6.1 1.50·.

: : ·. ·. :·.
6-7PM : :1422: 4.9 2384 5.4: 1.68 ·. 1019: 5.6 1531: 5.8 1.50 ·. 2441: 5.1 3915: 5·5 1.61·.
7-8PM : 1598: 5·5 3073 6.9: 1.92 ·. 986: 5.4 1857: 7.1 1.88 ·. 2584: 5.4 4930: 7.0 1.90·. ·.
8-9PM : 1137: 3.9 2142 4.8: 1.88 ·. 784: 4.3 2011: 7.6 2.57 ·. 1921: 4.1 4153: 5.9 2.16·.

: : : : ·. : ·. :
9-10PM: 826: 2.8 1450 :~: 1.75 685: 3.7 : 1297: 4.9 1.89 ·. 1511: 3.2 2747: 3.7 1.82· . ·.--: : : : : : ·. : : : ·. :·.

:Totals :29289:100.0 :44434 :100.0: 1.46 : :18369:100.0 :26363:100.0 1.44 : :47658:100.0 :70797:100.0 1.49

'-----------yINHOIII'y~ S~33NI!)N3 Noo~v::>sn~



TABLE NO. 12 CONTINlJED

SUMMARY

PERIOD TO CAHUENGA AVENUE ·. TO HIGHLAND AVENUE · . TOTAL SOUTHBOUND TRAFFIC
· . ·.

PASS. eARS PASSENGERS : PASS.: : PASS. CAPS PASSENGERS : PASS.: : PASS. CARS PASSINGERS : PASS. :
NO. : % NO. : % : PER ·. NO. : % NO. : % : PER ·. NO. : % NO. : % : PER

:TOTAL :TOTAL: CAR ·. :TOTAL :TOTAL: CAR ·. :TOTAL :TOTAL: CAR
: : ·. : : ·. :

6-7AM 1868: 6.4 2510 5.6: 1.34 ·. 943: 5.1 1221 4.6: 1.30 '0 • 2811: 5·9 : 3731 5.3: 1.33
7-9AM 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

: : ·. : ·. :
:10A-4PM : 9520: 32·5 :14546 32.7: 1.53 ·. 5550: 30.2 7518 28.5: 1.35 : :+5070: 31. 7 :22064 31.2: 1.47
:10A-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-8PM 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-8PM : 4614: 15.8 7902 17.8: 1. 71 ·. 3297: 18.0 5282 20.1: 1.60 ·. 7911: 16.6 :13184 : 18.6: 1.85
t-- 8P-I0PM: 1963: 6.7 3592 8.1: 1.83 1469: 8.0 3308 12·5: 2.25 3432: 7.3 6900: : 9.6: 2.01\D : ·. : ·. :

NOTES:

Southbound Cars and Passengers to Cahuenga - Monday, July 20, 1953 - 6:00AM to 10:00PM by Ruscardon Eng.

Southbound Passengers to Highland - Monday, July 13, 1953 - 6:00AM to 8:00PM by Ruscardon Engineers

Southbound Passengers and Cars to Highland - Monday August 10, 1953 -8:00PM to 10:00PM by
Ruscardon Engineers

Southbound Cars to Highland - Monday, July 13, 1953 - 6:00AM to 8:00PM by State Highway Department

1.

'------------yINHO..I'y~ S~33NI!)N3 Noa~v::>sn~



en
It:
III
III
Z
6
~
z
8
It:
0(
U
II)
:J
It:

l:l
oJ
III
\:l
Z
C

§

68 -----------------,

FIGURE NO. 17

HOURLY DISTRIBUTION OF VEHICULAR AND 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 23.5 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 25.7 per cent of the

.total 24 hour passengers on the Pacific Electric Railway, and for 22.5

per cent on the Los Angeles 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
MoiD VEHICUIAR TRAVEL

TIME PAC. ELEC. BY. L.A. TRAN. LnID VEHICLES
%of TOTAL %OF TOTAL %OF TOTAL
PASSENGEFS PASSENGERS GN FFEEWAYS

24 Hrs.: 16 Hrs. : 24 Hrs.: 16 Hrs. : 24 Hrs.: 16 Hrs:
6-6AM 6A-l0PM : 6-6AM 6A-l0PM : 6-6AM :6A-l0PM:

:!: 6- 7AM 4.0 4.2 4.0 4.2 3·3 3.7z
III:

7- BAM 13.8 14.4 11.8 8.4 9.4e 12.5
J h- 9AM 9.7 10.1 7.5 7.9 7·5 8.4
~u

9-10AM 4.7 4.9 4.4 4.7 5·5 6.2
10-1lAM 4.2 4.4 4.7 5·0 4.5 5·1
11-12AM : 4.0 4.2 5.2 5·5 4.6 5·2

12- lPM : 4.0 4.2 4.8 5.1 4.6 5·2
\I) 1- 2PM : 3.8 4.0 5.1 5.4 4.5 5·1It:
III 2- 3PM 4.1 4.2 5·2 5·5 4.9 5·5IIIz
ij 3- 4PM 6.0 6.3 6.0 6.4 6.0 6.7z
III 4- 5PM 11.7 12.2 10.6 11.2 8.3 9·3
z 5- 6PM 14.0 14.6 11.9 12.6 9.8 11.0
8 ·It: ·
< 6- 7PM : 6.0 6.3 5.5 5.8 6.8 7.6
u 7- 8PM : 2.3 2.4 2.9 3·1 4.2 4.7I/)
j 8- 9PM : 1.8 1.9 2.5 2.7 3·1 3·5It:

9-10PM 1.6 1.7 2.3 2.4 3·0 3.4

10-1lPM 1.3 1.6 3.2
11-12PM 1.0 1.4 3.4

ClI 12- lAM 0.7 0.9 1.7III
oJ 1- 2AM 0.3 0·3 0.8III
~z 2- 3AM : 0.1 0.2 0.4
~

• ·9 ·3- 4AM : 0.1 0.1 0.3
4- 5AM : 0.1 0.2 0.4
5- 6AM : 0.7 0.9 0.8

TOTALS 100.0 100.0 100.0 100.0 100.0 100.0

Source -
Research Department- Pacific Electric 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

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

~ bond issue, debt service upon which would have been met from future gasoline
z
m:
~
::i
~

successful. Another bill creating a Freeway Authority for Metropolitan

Los Angeles, which would have imposed local gasoline and possibly other

It is the opinion of the writer, as stated in the Foreword of tbis

Report, that, irrespective of whether the proposed rail facilities are con

failed of passage.

some method of financing Freeway construction in Metropolitan Losstructed

likewise used for accelerating local Freeway construction

~ taxes, using such revenues for debt service on a large bond issue, to be
III
III
Z
i;
~
z
8
It

~
l.O
:J
0::

Angeles, which will allow early completion of a Freeway network adeQuate to

care for present traffic and which will allow such a network to keep pace

with increasing population and motor vehicle registration) is an urgent
l/l
III
oJ

~ necessity.
z
<C

§ 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 suffi -

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 DEVELOPMENT

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 1951~, 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
:::i
~ 1956. Right-of-way acquired on all remaining sections. Construction to

proceed as funds become available.

LCS ANGEl:E}, RIVER FFEBvAY - 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.

\I)
a:
III
III HOLLYWOOD - RAMONA CONNECTION - Aliso-Alameda Street underpass scheduled for
~ opening the end of 1953. Vignes Street separation to be completed about the
ffi end of 1954.

z8 HOLLYWOOD FREEWAY - Completion of section through Cahuenga Pass scheduled
II: for completion early in 1954. Extension westerly to Ventura Boulevard
~ probable. Extension north to San Fernando less probable.
II)
:J
II:

GENERAL COMMENTS - Riverside Parkway route adopted, San Fernando to
Arroyo Seco. Extension of Riverside Parkway 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.
III
~
Z
C

§
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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~

tial passengers who might ride a transit facility to be constructed, and

a.lso as to their movement and pattern .

•
~ Location of Industrye
:::i
~ 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
\I)
II:
~ indicated by the location of land now zoned for industrial purposes.
z
G
~ Naturally, some scattering of industrial use may be expected, but the

z8 pattern has been set for this continuation, by the location of existing
II:
~ industrial uses and the zoning of land for expansion of these uses.
II)
::J
II: Other considerations will likewise influence the continuation of this

trend, proximity of rail lines and highways, and of the Ports of Long Beach

and Los Angeles, available water supply, and, with provision of adequate

§ transportation facilities, an adequate labor supply. -
III
~
Z•9 Persons Included in Study

Because of the availability of information, the present study was

limited primarily to employees of industry, with the exception of Postal

Zones 12, 13, 14, 15 and 17, these being Downtown Los ~ngeles) 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.



73 --------------,

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;

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

~ 100 to 249 employees; 250 to 499 employees; and 500 or more employees.
z
II:e
:::i
~
u

The

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

this group to secure the number of estimated industrial employees in that

in each group was large.

Zone.

~ was
III
III
Z
i;
Z
III

Z

8
It:
0(
U
II)
::)
It:

37. This number was multiplied by the number of plants in the Zone in

This method is considered statistically sound, as the number of firms

The number of employees in those firms employing

500 or more group.

Procedu~e Used in SecurinR Em~loyee Addresses

in excess of 500 persons was in most instances secured directly from the

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
l:l
..I
11/
Cl
Z
~

III

9

Addr8sses of employees segregated as to Postal Zones were secured by

a number of methods- personal solicitation, telephone calls and by mail.

In qUite a 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 instances, the Postal Zone in which such
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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"
z
a::
o
~ they were proportioned between employees who lived in the Study Area and
.J
~
u

those who lived without it. As was to be expected, a large number of employee

were found to live outside of the Study Area. This group was set aside,

however, for use in any future studies.

en
~ Other employers and groups supplied the data on forms supplied to
III
III

~them, these forms giving the total number of persons employed by them at each
z
III
z plant or business location in each of the 80 Postal Zones.
g
~

~ ;Jj:xpansion Faotor
en
::J
~ While it was not possible to secure a 100 per cent sample of all

I

employees, the percentage was quite high in the majority of Zones, being in

I
excess of 50 per cent of those employed in industry in the Area, as is shown

III
~in Ta~le No. 14.
III
III
Z
~ 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 known numbar 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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TABLE NO. 14

SUMMARY OF ORIGIN AND DESTINATION STU'DY

POSTAL ZONE EMPLOY- EST 1D. 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 AREA

.. (1) (2) (3) (4) (5)
: GROUP A

« Burbank 41804 48652 1.16 32271 37524
z Chatsworth 129 129 1.00 103 103It
0 Canoga Park 00 00 00 00 00II.
::i
4: Encino 00 00 00 00 00
u

No. Hollywood 7912 9576 85751.21 7059

Northridge 00 00 00 00 00
Pacoima 151 213 1.41 135 191
Reseda 235 288 1.22 146 276
San Fernando 669 ~l,.Cl 1.41 622 871

U)
II: Sun Valley 397 688 1.74 349 606
III
III
Z :Tarzana 00 00 00 00 00\;
z Universal City 00 00 00 00 00
III

Z Van Nuys 9157 5976 1.89 2974 5615
0 Woodland Hills 00 00 00 00 00
Q
II:
-< Total 54454 66462 1.22 43659 53761u
U) -
:J
II: : GROUP B

L. A. Zone 27 435 1188 2.73 327 892
28 3895 24720 *6.18 2621 17781
~9 386 638 1.65 246 399
38 1720 8326 4.85 1152 5587

en
III Total 6436 34872 5.41 4346 24659oJ...
~
Z
4: : GROUP C
III Glendale 10
oJ

2
3 Glendale zones not
4
5 Tabulated individually

(,

7
8

..
Total 5081 9373 1,8; 3816 7105
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TABLE NO. 14 - CONTINUED

Bell

POSTAL ZONE

Huntington Pk.
South Gate
Maywood

:GROUP H
L. A. Zone 1

2
11
58

00
4056

332

481
1964
1599

4044

7055
5044
6505

34751
853

2938
8285
1546

66977

: EST 'D.
: NO. IN
: COL. 2 LIV- :

ING IN
STUDY

AREA
(5)

00
2441
201

2642

30
1709
1418

34422

1585
2931
1348

21337
298

NO. IN
COL. I
LIVING

IN
STUDY

AREA
(4)

1. 73 1687
1.65 5018
7.15_:__218

00
1.66
1.65

1.65

1.99

4.55
1.72
4.38
1.65
2.87

16.08
1.13
1.13

1.36

1076
2786
2080

00
7751

388

8139

11831
6838

10897
51657
1137

4483
12168

2235

(2) (3)

EST 'D. : EXPAN­
TOTAL : SION
EMPLOY -: FACTOR

EES

00
4689
235

4924

67
2464
1838

2592
7360

313

2601
3972
2484

31243
396

5°961 101246

(1)

EMPLOY­
EES

NAMES
REC'D.

59:

Total

Total

Total

:GROUP I
L. A. Zone
Compton
Lynwood

:GROUP J
Bellflower
Downey
Paramount

III
It:
III
III
Z
i3
~
z
8
It:
<o
III
:J
It:

:5
z
II:e
:::i
0(
u

:GROUP K
Long Beach 2

3
4
5
6

7
8

10
11
12

2096
6738
2262
1537

620

1051
6361
1901
1098

285

154
8398

20
00

829

1.99
1.06
1.19
1.58
2.21

2.71
1.26
6.25

00
2.90

2294
7755
2583
2137
838

538
17175

150
00

2573

1156
7342
2170
1351

379

199
13571

24
00

888

417
10582

118
00

2358

275 2003 7.29 252 1764
7 288 00 3 3

___0::..;:0:...... 0:;.;:0:...... __--.:0::...:0:.- 00 ....;:0::.;:0:.-

13
14
15.

~I

III
III
oJ
III
Cl
Z
0(

§

Total 27362 1.40 20352 28495
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TABLE NO. 14 - CONTINUED

5845: 21836

~
Z
II:e
::i
~u

POSTAL ZONE

:GROUP L
Harbor City
San Pedro
Wilmington

Total

:GROUP M
Torrance

: Total

EMPLOY­
EES
NAMES

HEC'D.

(1)

00
4347
6659

11006

5845

EST 'D. :
TOTAL
EMPLOY-:

EES

(2)

00
10255
11675

219:30

21836

EXPAN­
SION

FACTOR

00:
2.36:
1.75:

1·99:

3.74:.
:3.74:

NO. IN
COL. I
LIVING

IN
STUDY
AREA
(4)

00
3693
5527

9220

: EST 'D.
: NO. IN
:COL.2 LIV-:

ING IN
STUDY
AREA
(5)

00
8716
9679

18395

1:3020 :

13020

Actual No. of Names secured of persons
employed in designated Postal Zone

Estimated Total No. of persons employed in
zone by types of concerns contacted in Study

II)
a:
III
III
Z
G
z
III

Z

8
a:
«o
II)
::J
a:

:: GRAND TOTAL

NOTES:

Column (1)

Column (2)

320855 597068 1.86: 214288 391404

III
III
oJ
III
Cl
Z
~

§

Column (3)

Column (4)

Column (5)

Column (3) equals Column (2) divided by Column (1)

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 of
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.



79 ---------------,

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

therefor be 2500 ~ 1500, or 1.67.

~ available for 1500 employees.
z
II:

~
::i
~

The "Expansion Factor" for Zone 35 would

If information was received to the effect

that 30 employees who worked in Zone 35 resided in Zone 22, this latter

number was expanded by multiplying by the factor 1.67 (30xl.67) and it was

estimated that of the total 2500 persons who worked in Zone 35, 50 resided

in Zone 22.

Table No. 14 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

III
It:
III
III
Z
G
z
III

Z

8
It:
«u
~ This includes the Zones in "Downtown Los Angeles" mentioned above, and also
It:

the Hollywood Area.

Because of the preponderance of non-industrial employees in Downto~n

~ Los Angeles and in Hollywood, an effort was made to determine Zone addresses
III
..I
III
~ 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 10:00PM, 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



,---------------- 80

Los Angeles street on the east. The five Postal Zones which make u~ 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 ex~anded

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-

City, County and Federal Agencies reported residence addresses of 21,448

This providing an "Expansion Factor" of 1.20 (25694 ~ 21448).employees.

~ ing an estimated total within this employment category of 25,694 employees.
z
a::
~
:::i
~u

A total of 4821 addresses of industrial employees working in plants in

these Zones was received. Total employees estimated to be working in these

employed by the large department stores were included.

received from the Downtown Business Men's Association, although those

No information as to employees in smaller retail stores in this Zone was

were 10,993, which gave an "Expansion Factor" of 2.25(10993=- 4821).

en
II: Zones, based upon the categories in the Chamber of Commerce publication,
III
III
Z
\;

~
z
8
II:
0(
U
II)
:::I
0::

Zone 13 The Downtown Business Men's Association reported addresses of

7053 persons employed in stores in this Zone and an "Expansion Factor" of

occupants of office buildings in this Zone existed and an "Expansion Factor"

arbitrarily assumed, giving a total of 10,481 occupants of offireof 1.7 was

= .oJ 1.50 was aroitrarily
'"Cl
Z
~

9

assumed. It was also found by canvass that 6165

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 Commerce Bulletin of total industrial employees

therein was 4738 persons, resulting in an "Expansion Factor" of 2.59 for this

Zone.

C::j,UOU emp.J..oyees In re~a.l.l s~ores in tlO.l.lywooa.. oince the 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 distributed 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

!!'.Pre employees in other categories, and in all probability treccnsiderb.bly

.(

Z
II:

f as high as is that developed from industrial employees, but it does take in
::i
~

final results are of reasonable quality.

..

other Potential Passengers
II)
0:
III
III As stated above, all potential passengers, except those in Downtown
z
i;
~ Los Angeles and in Hollywood, are industrial employees engaged in manufact-

z8 uring industry. In addition to these employees, however, there are a sub-
0:
~ stantial number of employees in other industrial categories.
II)
:J
0: 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 11 employment areas as of July 1952. These employment areas cover very

III
III
oJ
III.,
Z
.(

g

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 11 employment areas.

Table No. 16 was prepared to show the number of employees in each

employment area and under each category, per 1000 employees in Manufacturing.
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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 1000

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 considered as

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-

< potential users of this transit facility if it is constructed.
z
II:e
::i
~
u

This is not

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

certain assumptions, these being based largely upon local knowledge of

some idea of how many of these employees in other categories would also be

To secureresidence of employees in other than the Manufacturing category.

en
It
III
III
Z
\;
Z
III

Z

8
It potential users in the proposed facility, it becomes necessary to make
0(
u
en
:J
It

employment characteristics.

The results of these assumptions are Shown in Table No. 17. Under ,

III
III
oJ
III
o
Z
~

§

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

employed in the category of Fishing and Agriculture would be potential users

of the proposed facility, 10 per cent of those employed in the Mining categor

(including oil workers), 7~ per cent in the Construction category, etc. In

the Burbank employment area, for example, there were 68 employees in the

Fishing and Agriculture category per 1000 employees in ManUfacturing.

Applying the 5 per cent Factor to this number it developed that but 3

er 1000 em loyees in Manufacturing would be potential ~sers of the



TABLE NO. 16

EMPLOYMENT IN VARIOUS CATEGORIES PER 1000 EMPLOYEES
IN MANUFACTURING - IN EMPLOYMENT AREAS ADJACENT

TO AND INCLUDING STUDY AEEA

EMPLOYMENT TOTAL-:FISHING :MINING: CONST- :lIANUFACT- :TRANSPN. :WHOLE- :FINANCE :SERVICE :GOVERN- : OTHER:
AREA :AGRICUL-: RUCTION: URING :COMMCTN. : SALE: INSUR- MENT

TUBE :UTILIT'S:FETAIL: ANCE
'IRADE:EEAL EST:

Burbank 1834 68 4 50 1000 90 153 49 340 30 50

Compton 3333 258 86 432 1000 247 518 62 494 111 123

East Los 3383 299 0 : 80 1000 313 955 56 274 10 398
I\ngeles

L!\ Glendale 3598 378 15 235 1000 182 683 136 568 136 265
CD

Hollywood 6840 216 16 280 1000 320 2000 440 1824 104 640

Huntington 1767 10 1 71 1000 44 277 34 180 54 96
Park
Long Beach : 3158 68 91 273 1000 117 682 143 431 208 145

Los Angeles: 4777 112 5 121 1000 567 1320 372 875 405 o :

:San Fernando: 9000 1650 200 600 1000 500 1600 300 2000 150 1000

San Pedro 3500 767 0 : 583 1000 250 233 83 150 267 167

Torrance 2827 143 42 327 1000 77 488 95 506 60 89

: Van Nuys 5920 228 5 670 1000 107 1563 491 1071 312 473

: Wilmington: 2818 330 80 136 1000 568 227 34 170 68 ~:
:

Average 4056 48 42 2 260 824 . 1 6 683 147 281 :

Source - Data in Table No.

,. ~



TABLE NO. 17

COMPAFED WITH POTENTIAL USEFS ENGAGED IN MANUFACTURING

:% of uSE BY :
12~:EMPLOYEES IN: 5 10 : 7~ 100 25 : 25 : 25 30 15

:~ANUFACTURING

; EMPLOYJ:vIENT TOTAL :FISHING :MINING: CONST- :MA.NUFACT- :TRANSPN. :WHOLE- :FINANCE :SERVICE: GOVERN- : OTHER:
AREA :AGRICUL-: RUCTION: URING :COMMCTN. : SALE: INSUR- MENT

TUBE :UTILIT'S:RETAIL: ANCE
TRADE: REALEST. :

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11)
Burbank 1139 ~3 0 4 1000 23 38 12 42 9 8..
Compton 1374 13 9 32 1000 62 130 15 62 33 18

:East Los 1448 15 0 : 6 1000 ' 78 238 14 34 3 60
\D Angelesco

Glendale 1440 19 2 : 18 1000 45 170 34 71 41 40

Hollywood 2079 11 2 : 21 1000 80 500 110 228 31 96

Huntington 1146 0 0 : 5 1000 11 69 9 22 16 14
Beach

Long Beach 1405 3 9 20 1000 29 170 36 54 62 22

Los Angeles: 1811 6 1 9 1000 141 330 93 110 121 0 :

:San Fernando: 2193 83 20 45 1000 1~~ 400 75 250 45 150

San Pedro 1348 38 0 · 44 1000 63 58 21 19 80 25·
Torrance 1295 7 4 25 1000 19 122 24 63 18 13

Van Nuys 1899 11 0 · 50 1000 27 390 122 134 94 71·
Wilmington 1314 16 8 10 1000 142 57 9 21 : 20 31----

:
Average 15:10 17 4 22 1000 65 206 44 86 : 44 42

YINUO...' ....::> S~33NI!)N3 Noa~v:>sn~ S3'30N.... sen
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THE LOS ANGELES .i'illTHOFOLjTAlIi THA.NSIT AUTHORITY
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hONGRAI.L RAFiD TRANSIT
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GIBBS & HILL, INC.

CONSULTING ENGINEERS

DESIGNERS - CONSTRUCTORS

510 ~EST SIXTH STREET

LOS ANGELES 14, CAL.

Coverdale & Colpitts
120 Wall street
New York 5, New York

Gentlemen:

PENNSYLVANIA STATION

NEW YORK I, N. Y.

December 31, 1953

Transmitted herewith is our report on preliminR~ 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 sc!ed­
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
Transit Authority.

Very truly yours,

GIBBS & HILL, Inc.

J.~~
Vice President and
Chief Engineer
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SCOPE

7Jnder a eontract consumnm;l:;ed April 15, 1953 Gibbs & Hill, Inco has

preparell the following estimates of a Monorail installation to provide mass

rap:id transit in Los Angeles J Ca.lifornia.:

L The estimated cost of construction of a Monorail line along
& route location furnished by Coverdale & Colpitts;

TI~e estimated cost of equipment and appurtenances, stations,
shops and inspection facilities; yexds, power supply, power
transmission and distribution system, signals and cars;

'!'he est;imated cost of mainta:Lning and operating the system
based on desired overall speeds, frequency of service and
passenger loads from information furnished by Coverdale &
Colph;ts.

'l'lle study requ.ired has developed the following First Cost and Annual

Me.intena:n.:;e and Opexating Cost figures:

1. F()r full lengt!l of line, PaUOl.'ama to
Long Beach:

e.. Estimated First Cost of Line
b. Estima\.,·.-l First Cost of Equipment; etc.
c • Contingency
do Estimated Ann1;t..al Cost of Maintenance

and Operation involving 23,150,000
car miles/year

2. For the shoz·ter line, North Hollywood to
Compton:

a. Estimated First Cost of Line
b. Estima.ted First Cost of Equipment, etc 0

c. Contingency
i. Estimated Annual Cost of' Maintenance

and Operation involVing 17,540,000
car miles/year

$82,90~.,175

44 ,? 262,290
10,000,000

8;021,000

65,146,855
36,170;677
10,000,000

5,928,520



IN'l'RODUC'rION

Monorail rapid transit was devised as a promising s.nS·~Ter to the need,

evident in many communities, of providing mass rapid transit in face of exist~

ing slJrface~·traffic congestion and of the high costs of' alternate forms of :rapid

trans!t, notably the subway. In most insta.nces, high speed movement of true

mass~transportationvehicles on the surface is impossible because of interfer­

ence from other traffic using the same arteries. The cost usually mvolved for

suitable private rights-of-way on the surface would be prohibitive. A subway,

of course, provides the private rigb.t~of-way and eliminates the hindJ,'Mce of

movement from competing traffic. It is, therefore, an admirable solu.ti.on in

all respects, except that of cost. Very few, if any communities can support

th:i.s buxden even when the population served is very dense and riding r,elatively

uniform throughout a large part of the day.

When both surface and sub-surface solutions are unavailable, the only

resort is to go above the surface. In the past this has involvea. the ilelevated",

an air-less, light-less, near-tunnel over a street cluttered by two or more rows

of supporting structures and, surrounded by a din of noise. The elevated did

prOVide the desired private right-of-way and as a form of tzoansporta:tion could

be satisf'actoI'".r. Its cost was, relative to the subway, a step in the right

direction.

Starting fro. the elevated, the problem 113 to strip away its! objection­

able fea.tures and improve its better ones with the aid of modern techni(~i:1~ pro­

gresfL Monorail is the resulting answer e

The more or less conventional roadbed of the elevated, its ties, and

rails, are reduced to a single longitudinal supporting member of strength and

stiffness adequate to support the equipment, and within this limitation, of
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the smallest dimensions possible 0 This member" ~being placed above the cs.r J

the normal clearance a"bove the ground surface is increased ten or twelve feet.

ThiEl rela:tionship in combination w::l.th the small am.ount of' light cut off:; even

by ti. "two track!! line, restores the space below it to the out-of=doors "without;

increasL'rlg appreciably the usual street noise. Both the single and double

t:ra"k arrangements of members require only a single row of columns presenting

a limi.ted surface obstruction. In fact} whatever obstruction is invo1ved

becomes almost negligible when columns are placed in the center division pro­

u.ded in mOEt i~ortant new highways.

GENERAL DESCRIP'I'ION OF LOS ANGELES PROJECT

The route for 'Which cost studies have been prepared extends approx~

imately 45 miles from a terminal station at the north end of Van Nu,ys BouleYard

n,:,:aJ:" Roscoe Bouleyara. to a similar station at the southern end on AmeriGBri

Bmllevard at Broadw.y in Long Beach. Short turn~aroundJ' loop facilities: extend

beyond beth terminal. stations. The entire operation is above ground except

for a short tunnel, slightly over two miles in length, under Rill street in

d.o'!om.tOY.n Los Angeles. Turn-around f'acilities are also provided at e~ther end

of the tUTll~el section, and adjacent to North Holl~~od and Compton.

Along Van N~s Boulevard, the structures occupy the center o~ the

wide thoroug)hf'are} f'rom which a turn is made onto private right-of-'W'd,y in the

center of Chandler Boulevard. Leaving the latter boulevard, the line rlJll.z 6'.long

Vineland Ave~ to a second section of private right-of-way in the center of

Cab:uenga Pass Freeway" It leayes this right-of-way at a point where freeway

construction interf'eres and passes via Highland Avenue to Sunset Boulevarjo

I,oc9.te,d along the previous two track street car route, the line folloW's Sunset

Boule'~d to the vicinity of the old Hill Street intersection. At this point
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the route swings across the Hollywood Freeway and into a tunnel extending under

Hill street to Washington Boulevard. Thence it cuts across to Broadway, run··

ning eventually into Main Street which is followed until the route turns onto

Florence Avenue, across which it runs east to Pacific Boulevard. Running sOll.th

on this thoroughfare, the line moves over to Long Beach Boulevard, which together

with American Avenue provides the route into Long Beach.

STRUCTJRES

The structure is, in general, supported by a single row of columns

located in the center of private right-of-way where available or alternately in

the middle of streets. Each column, resting on a concrete foundation adequate

to withstand the overturning moments imposed upon it, terminates at the upper

end in a transverse double bracket member, supporting two longitudinal girders.

Each longitudinal girder, provided with expansion joints at sUitableintervaJ.s,

fo~ms a continuous rail support from one end of the line to the other.

A single running rail, for the form of monorail used as the basis for

cost estimates, is fastened on top of the longitudinal girder, resting upon a

resilient, sound-deadening material. At expansion joints in the supporting

girder, mitre-joints in the rail are provided to preserve a smooth-rUlk~ing

surface, free of usual rail-joint clicking. When actual design is undertaken

certain alternate forms of construction should be examined. One of these,

constituti,ng a change in physical form, is to arrange the trucks and supporting

girders so that the truck runs inside the girder, possibly on pneumatic tires.

While this arrangement would probably increase the cost of supporting struc­

tures and girders approximately 15 per cent, it presents offsetting advantages

in cost of subway installation and more convenient switching. Further investi­

gation of the feasibility and economy of pre-stressed concrete structures is
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also warranted,

Each of the two trucks supporting each car is provided with two

double-flanged wheels. All propulsion motors and equipment are mounted in thE:

trucks, ¥rhich ride above the running rail surface.\ The car body runs below the

supporting girder and is supported by a hanger-arm from each truck in such a

way that the center of gravity of the unit of rolling stock is directly below

the rail.

Side clearances are provided to permit sway of the car body in pa.ssi.ng

around curves or due to transverse wind-loading. In the former case, the car

assumes a position of equilibrium between centrifugal and gravitational forces

leading to the easiest passage around curves and to greater passenger comfort.

The maximum sway provided for, results from the extreme condition of a steady

transverse wind loading on the side of the car equivalent to a sustained wind

velocity of 70 miles per hour. Under this condition, the displacement of the

car is 12
0 4o' from the vertical. Speed restrictions on curves are established,

and enforced by automatic speed control, to keep the sway on curves within t~is

same limit of displacement.

All parts of the structure are designed to withstand earthquake shock

of an acceleration equal to 0,2g, or 20 per cent of the rate of acceleration due

to gravity.

Due to the presence of the hanger arms between trucks and car bodies,

track switches necessarily differ from conventional rail-line switches. For

straight-'through movement space between the tangent girder and that for the

turn-off, must be provided for passage of the hanger arms. This is very simply

accomplished by arranging a length of the girder support as a 180 degree rotat­

ing block turning around a longitudinal axis. In one position it places a



tangent rail in alignment with adjacent straight-through rails. When rotated

over j a curved rail on the opposite surface matches with one adjacent tangent

rail and with the curved turnout rail, so bridging the gap between stationary

supporting members. Movement is prov:ded by dual motor driving mechanisms, so

allowing for remote control analogous to conventional switch machines.

The vertical dimensions of the supporting structure provide 16 feet

clear between the bottom of cars and the surface of streets or ground below 0

The under surface of the supporting girders are approxima'tely ten and a half

feet above the 16 foot clearance Ij.ne or slightly over 26 feet above a road

stU"face 0 Being at such height and of relatively small dimens~"ons" the girders

CaJU10t approach the effect of a nearly solid roadbed at a sixteen foot clear

height in obstructing air and light above the street and in reflecting traffic

noises, nor do they come nearly as close to structures on abutting property.

A number of varying station arrangements are possible, some of them

making use of property adjacent to the street. Such solutions are, however,

special cases, generally applicable in only a few locations. Since the line

runs in general down the center of a street or private right~of-way, the least

complication is involved by placing the stations in the same location.

Each station must provide space for a change booth, turnstiles ~~d

other general facilities, with convenient access to and from the street level

and the train platform. In the case of ten stations, the latter is placed

between the inbound and outbound routes by somewha.t spreading 'the space between

supporting girders. The fare collecting facilities are placed below the plat­

form level as this arrangement avoids restricting space for free passenger

movement on the platform and permits access to the platform by stairways lead­

ing outward toward the ends of the platform so resulting in convenient
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passenger distribution, Tais mezzanine level can be supported on "the same row'

of columns as the main structure, by increasing the usual girder height; suf-

flciently to preserve the standard 16 foot clearance from the mezzanine tc the

street.

It appears undesirable to provide access to the u\ezzanine level from

the center of the street due to the traffic hazard of concentrating pedestrian

travel to and from sidewalks in the vicinity of stations. Instead, foot-bridges

across the street at both ends of the mezzanine level and four stai.rl,;a,ys to

s.id.ews,lk level are provided. Two of these stairways are equipped 'Wlth mov:l.ng

stairs,

It is considered that both the profile a..~d downtown traffic conditions,

under which even a single row of supporting columns would be undesirable} l.ndi-

cate a tmh~el under approximately two miles of Hill street. This tumlel section

includes two stations, one serving the Civic Center and one at Seven~h street.

In these stations passenger platforms are provided outside th~ two~track area

in ord.er to faeil!ta.te convenient stairways to the surface wUhout for:.::lng the

construction deeper into the ground as would be required by a mezz&'1i.ne 1eveL

Adjacent t.o all except, downtolm stations, parking lot fac:ilities are

prOVided for the convenience of patrons using their own cars, rather than feeder

buses or walking to rea.ch the station.

storage yards and shops for inspection and maintenance are provided

at two locations, on the northern end just off Chandler Bm.l1.evard near Woodman

Avenue and on the southern end just off Long Beach Boulevard between Compton..
Boulevard and San Antonio Drive. For the 45 mile installation each stora.ge yard

has ten tracks each capable of storing 10 cars. Three a.dditional tracks of

thirteen car capacity are provided for car cleaning and light inspection. All
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of these tracks are at a lower height than on the main line so providing easy

access to car interiors from grotmd level, Each yard is provided wi.th an ai!].to~

mat:ie; car washer through which cars will pass between cleaning and light inspec~

tion tracks and the stora.ge area 0 F\ro the shorter installat:i.on.. between North

Hollywood and Compton the number of storage tracks and yard capacity are reduced

in proportion to the number of cars req1xiredo

Both i.nspection and maintena.nce shops are provided wl.th covered tracks

long enough for three car trains 0 The southern shop, designated to handle pe:r~

iodi.c and heavy repa.irs has two tracks for such work and two more for heavy

inspection and lubricationo These tT~ro tracks can also be u.sed for heavy repairs

if requiredo The northern shop is designed with two tracks for heavy inspection

and one for lig.1,t repairs 0 Both shops ha.ve office and repair shop areas for

brake, drive J and control equipment repairs and for motor overhaul if this latter

'Work :ls not handled on a cont:ract basis by an outside service shop 0

Entrance to and departure from the yards is prvvided to or from both

lnbo'und and outbound directions on the lineo Tl'ack facilities required for this

feature may also be used for turning trains short of the termirml stations when

riding does not justify the full run"

Q!R EQUI:J?MENT~

The cars are to be lightweight, double truck units, approximately

50 feet long and seating approximately 61"{ persons dependi.ng on the arrangement

of 16ieats finally adoptedo The body, of semi-monocoque construction will have

two l,arge sliding doors on each side, near the quarterpoints of the car, to

facilitate rapid loading and unloadingo Inter-communicating doors for emer~

gency use are pr,ovided in the ends of the car 0 Al.l cars are identical except



- 9 -

that a proportion of the total rrumDer p to be used as lead cars p will nave a

streamlined notS:e and be equipped wit.h a control pOlS!tion for trairL operation

and the nec;eiStSary au:tomati~ speed ~ontrol apparatu~. Trailing (;;ar~ will be

to make up tra.ins.

Trains consist:i:og of one lead car and one to seven trailing units

can be operated~\ If ~onsistent with estimates of riding» semi-permanent

coupling of cars in pairs is advantageous. ;;.

Ea(;h of the two t,ru,cks per car will have two 30-inch double-flanged

wheela: mQ~J.nted i:Jingly on each of the two axles. The axl.es will a.lso carry a

right angle gear box and a disc type brake and will run in roller -pearings

8':Lllppor't:,ing t11Je lightweight welded truc:k frame.

Each t~~~k frame will carry two propulsion motor as~embliesp driv~ng

thrOi..I.g·,t~ dcruble uni~rersal joint propeller shafts, brake and control equipment

and ~~rrent ~olle~t1on dev1~es. No p~opulsion power circuits or apparatus are

located in the car body in the interest of maintaining si.mp1.1~ity and to avoid

any 1n~rease in vertical dimenBions which would in turn require proportionately

high~r supporting stru~~tures thr~~ghou~ the installation.

Eacb of the four propulsion motor assemblies per cax consists of a

100 horsepower three phases aJ.ter'nating current squirrel-cage inducti.on type

mO"{;or" it;o w'hil~h is rigiily bal.ted a hydraul:i~ torque -converter. T'lni~ combina­

tion permit,:5 the induction motor 'to come up to speed verJ :rapidly beca".lse

the ~onvert.er does not exert its maxiJmwrl. drag on the motor until the latter

reaches a speed within it5 desirable operating range, approximately 87.5 per

~ellt of synchronous speed and well above the point of breakdown torque. Tbe

net result of' the combined characteristics is to provide an extremely smooth))
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high rate of acceleration in vehicle speed practically up to vehicle balancing

speed. 0 It permits use of the very rugged squirrel-cage type of motor and

complete elimination of alternating-to direct-current roadside conversion

equipment and its corresponding investment.

The motor 'Winding is arranged for full and half speed connections by

means of a cam type group switch, which together with a main s'Witch constitutes

all the control equipment required. The hail speed connection is used only for

reduced speed running. Normal accelerations are made in the single high speed

connection, thus eliminating "transitions" during acceleration. Because the

lower, bail-speed, shaft input speed to the converter also reduces the latterfs

torque multiplication factor, the resulting acceleration is also suitable for

yaC':'d and S''t.o'it,ching movements.

Reverse movement, also at a reduced rate of acceleration, is obtained

vithout gearir~ by reversal of the driving motor direction of rotation,

POWER SUPPLY SYSTEM

Three-phase, 60-cycle, alternating current at 2300 volts is delivered

t;o the cars by using a dual ~;;rire contact system and the running rail as the

three prJase eonductors. Energy is supplied this distribution system. from

aim.pIe" stat-iollary transformer unit-substations located in parking lots ad.jacent.

to pa,sse,nger stations. To insure continUity of' supplj~, each substation is fed

over two independent supply lines by the utility in whose area the substation

is located. The substation itself is provided with two step-do'WIl transformers.

In case of outage of' a supply 11..'I').e or a transformer, the remaining un!t, with
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appltcation is involved.; on curves of moderate radius, power is cut off and

braking initiated. In the case of sharp curves, such as exist on terminal loops,

the motor control will be prevented from operating the motors in any but the

lower speed connection, supplementary to braking action if required.

It is considered that the signal and speed control system provides

mCLximum safety of operation, especially as it requires only features already

prove:n in actual service.

SCHEDlJLE PERFORMANCE

The car equipments will have a scheduled speed, that is overall average

speed i.ncluding stop time at sixteen intermediate stations and reduced speed

operati.on on severe curves, of 41 miles per hour. The running time from terminal

to terminl3l over the 45 mile route is 66 minutes. The scheduled speed depends

principally on the rates of acceleration and braking, which are the maximv:m con­

sistent with available adhesion at the rail, and passenger comfort; and on the

balancing, or free-running speed, in this case, 60 miles per hour. With station

stops averaging 2.8 miles apart, a substantially higher balancing speed w'Oul.d be

less economical a.s it would barely be attained before bra..ls:ing for the next statJ.on

stop woulrl commence. . lower balancing speed woul.d probably be an ad.ver'se

psyehclcgieal factor in view of prevalent speeds on freeways.

'J:IME OF CONSTRUCTION

The construction schedule for the entire system is a functi.on of several

factors, the most important of which would be the time required for dete~mip~tion

of concept, design, supply and fabrication of the steel sha.pes and pla.te and the

construction of the subway section. It is felt that a period of six months will

be reqUired after award of contract to study the final routing, and crystallize
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the design precepts. The actual design development 'Would be accomplished in

the ensuing year but mill orders for both Monorail and sUbway steel could be

placed in the interim so that construction might be started at the end of this

period, Because higher speeds are contemplated for Los Angeles than experienced

in any previous similar installation it is recommended an initial section one or

one and a half miles long be installed for advance testing purposes before all

details for the entire project are released for construction.

It is estimated that the construction of the subway section will require

thirty months and that all work involved in the construction of the remainder of

the Monorail system can be completed within this time. Construction would be

perfo!~ed simultaneously in the several sections in order to reduce the overall

time requirements. It is anticipated that the entire system could be completed

within four years after award of contract.

MAINTENANCE AND OPERATING COSTS

The unit costs of maintenance, operating and power costs tabulated

belo'W, 'were estimated after careful comparison of the proposed service with an

efficient, compa.rable operation. They are based upon an annual car mileage for

the full length of the system of 23,750,000, indicated by others, as required

for the expected riding. It should be noted that the intensity of use of the

proposed service is high, that is the miles per car per year, the anI!ual car-

miles per track mile and the cars per hour per track mile all are hig.h. Such

figures are inherent in a fast and frequent service over a straight-away main

line of considerable length.

Respectfully submitted,

GIBBS & HILL, Inc.

E. H. Anson
Vice President



EXHIBITS



MAINTENA..1iCE AND OPERATING UNIT COSTS

Per Car Mile

~ainten8.nce Eq,uipment - Annual Cost

Per Car Mile

Oper~ting Expense - Annual Cost

Per Car Mile

General Administrative Cost - Annual

Per Car Mile

Power

Per Car Mile

Total Maintenance, Operating"Power &
Administrative Costs - Annual

Per Car Mile
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$ 1,220,000.

5. 14¢

$ 1,750,000.

7.37¢

$ 2,426,000.

lO.22¢

$ 875,000.

3.68¢

$ 1,750,000.

7.36¢

$ 8,021,000.

33.8¢
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FULL LENGTH OF LINE

Panorama to Long Beach

2. Estimated Cost of Equipment and Appurtenances, Stations,
Shops and Inspection Facilities, Yards, Power Supply,
Power Transmission and Distribution Systems, Signals
and CarS

a. Passenger Stations (except subway)

b. Subway Stations (tunnel structure not included)

~ • Scheduled Repair Shop

0.. Running Repair Shop

e. Parking Lots at Stations

f. Land Acquisition for Parking Lots, Storage Yards
(no provision for RjW property)

g. Southern storage Yard

h. Northern storage Yard

i. Power Supply

j. Electric System

k. Signals and Intercommunication Systems

10 Cars 131 @ $80,000. each

m. Maintenance E'"'}.ipment

n. Model Testing and Development

o. Engineering

p. Supervision during construction )
Field Engineers and Inspectors )
Field Su.rvey Crevs )
Procurement of material and equipment)

q. Insurance during construction

r. Expenses for procuring property

s • Furnishings and equipment for Author1ty I S general.
and administration offices

to Placing equipment in operation and training personnel

Total

"1j';::
- "*V -

45°.9°00 •

802,000.

421$250.

2,833$780.

2,,499,666.

l.::LO,ooo.

5,000,000.

lOO,OOC).

__5'2.9! OfJO.

$44,2b2 J 290.



FULL LENGTH OF LINE

Panorama to Long Beach

3. Contingencies, (NOT including Escalation pro­
tection, Value of RjW property, Property Taxes
during construction, Legal expenses, Expense
of Authority's personnel during construction)

4. Basis of Estimate: Labor and material estimates
are based upon prices as of December 1953 and the
former on the basis of a 40 hour week at straigbt­
time. As far as can be determined no royalties
are payable on any part of the basic concept of
the monorail

Total Estimated First Cost

$10,000,000.

$137,1.66,465.



SHORTER LENGTH OF LINE

North Hollywood to Compton

1. Estimated Cost of Construction

a. Supporting Structures including Girders and Rail for
Main Route, Turn Arounds and Terminal. Loops (exclusive
of Line Switches, Tunnel Section, Storage Yard Access
Trackage and Storage Yards)

b. Foundations and Anchor Bolts

c. Special Foundations for Freeway and River Channel
Crossings

d. B.etaining Walls, Drainage, Fencing, etc. for Turn­
around at Washington Blvd.

e. Subway Section, Supporting structures, Girders and
Addition for Foundations - "Monorail Facilities ONLY"

f. Line Switches with Supporting Structures and Founda­
tions

g. Painti~

h. Traffic Islands in streets for Protection of Columns

1. Elimination of Overhead Interferences

j. Elimination of Underground Interferences

k. Sub-soil Investigations

1.. Subway Structure

Total

- 18 -

$28,782,669.

9,908,851.

49,000.

262,500.

1,467,044.

371,694.

595,627.

1,269,470.

415,050.

85,950.

139,000.

21,800,000.

$65,146,855.
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SHOR~R LENGTH OF LINE

Iforth Hollywood to Compton

2. Estimated Cost of Equipment and Appurtenances, Stations, Shops and
Inspection Facilities, 'Yards, Powr SUpply, Power Transmission and
Distribution Sy!tems, Si~ls and Cars

450,000.

802,000.

450,000.

262,000.

and
2,046,900.

2,457,666.

2,009,345.

1,818,900.

l,327,566.

4,183,9100.

9,360,9000.

110,000.

250,0;)0.

3,000,000.

g. Southern storage Yard

h. Northern Storage Yard

1- Power Supply

j. Electric System.

f 0 !ane. Acqllisitten for Parking Lots ~ storage Yards
Sub Stations (no provision for R/W property)

L Cars 117 @ $80,000. each

k. Sigr.als a.nd In'cercommunication Systems

a. Passenger Stations (except subway) $ 2,243,200.

b. SUbway Stations (tunnel struc-wre not included)

c 0 Sc:':1eduled Repair Shop

n. Model Testing a.nd Development

e. Parking Lots at Stations

o. Engineering

d. Running Repair Shop

m. Maintenance Equipment

p. Supervision dtU"ing construction )
Field Engineers and Inspectors )
Field Survey Crews )
Procurement of material and equipment)

4,000,000.

q. Insurance during construction

r. EX'penees for procuring property

750,000.

300,000.

s. Furnishings and equipment for Authority's general and
administration offices

t. Pl.acing equipment in operation and training personnel

Total.

100,000.

250,000.

$36,170,677.



3.

SHORTER LENGTH OF LINE

North Hollywood to Compton

Contingencies (Not including Escalation protection,
Value of R/W property, Property ta~es during construc­
tion, Legal expenses, Expense of Authority's personnel
during construction.)

-20 -

$10,000,000 •

4. Basis of Estimate: Labor and material estimates
are based upon prices as of December 1953 and the
former on the basis of a 40-hour week at straight
time. As far as can be determined no royalties are
payable on the basic concept of the Monorail.

Total Estimated First Cost $111,317,532.



CONDEliSED PROFILE



SCHEMATIC ARRANGEMENT OF LINE



CROSS-SECTION OF MINIMUM WIDTH STREET
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TYPICAL STRUCTURAL SUPPORT
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GENERAL ARRANGEMENr OF MONORAIL CAR
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STATION ELEVATION AND SECTIONS
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STATION PLANS AND ARRANGEMENT
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