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I. INTRODUCTION

The Southern California Rapid Transit Distriét engaded
Wilbur Smith and Associates in association with the George
evaluating transitway alignments and modal alternatives in
the I-110 (Harbor‘Freeway) and I-5 (Santa Ana Freeway)
corridors. The primary focus of this effort was an operational
analysis of bus and rail alternatives, one element of an
inter-agency work program designed to provide an environmental
impact statement for a transitway project in each corridor.

- The purpose of this report is to summarize the transit
0perating plans and operating cost estimates which were developed
in this study. More detailed docdumentation is contained in a
series of 31 Technical Memoranda and other working papérs pre-
pared and submitted during the course of the work.

Study Background and Scope

ne elément of the Regional Transit Development Plan (RTDP)
for los Angeles County .is the development of "Preeway Transit"
on a regional basis. Two high priority co¥ridors, the Harbor
(I-110) and Santa Ana (I-5) Freeways, were selected for further
study and project development.

A two-phase inter-agency work program was implemented for
each corridor, with Caltrans as the lead agency. Stage I,
completed in April 1981, represented the initial stage of alterna-
tives evaluation to satisfy Federal and State guidelines which
call for an Alternatives Analysis and Draft Environmental Impact
Statement for projects involving major capital investments.
‘Stage I provided the basis for selection of the alternatives to

be examined in greater detail in Stage II.



N AN B SR N N N (O (I AN e B N (N O e .

Stage II of the Freeway Transit Corridor Study work program
involved: (1) the detailed desc¢cription of fixed facilities for
each selected alternative; (2) the development of construction
and R/W cost estimates for selected alternatives; (3) the develop-
ment of transit operating plans and operating cost estimates;

(4) a comprehensive social, econoiic and environmental impact
analysis; (5) an aesthetic review; (6) a comparative anhalysis of
costs, benefits and cost-effectiveness; (7) financial plans; and
(8) documentation in the form of a draft environmental impact
statement for each corridor. The work covered by this report
relates solely to Item (3), transit operating plans and transit
operating cost estimates.

-The I-110 (Harbor Freeway) corridor, for purposes of this
study, was assumed to extend from Union Station in the Ios Angeles
CBD to San Pedro, a distance of about 25 miles. The I-5 (Santa
Ana Freeway) corridor was assumed to extend from Union Station in
the Ios Angeles CBD to an interim terminis near the Ios Angeles/
Orange County line ‘in Fullerton, a distance of about 20 miles.

Alternatives Studied

Fourteen alternatives were identified initially for study
from the standpoint of transit operations and operations costssl)
Subsequently, this initial set of alternatives was modified and
expanded to include several operational variations for both rail
(2) The resulting set of the alternatives

for which operating plans were developed is described below:

and bus alternatives.

(1) TECHNICAL MEMORANDUM NO, 1, prepared by Wilbur Smith and
Associates; June 4, 1981.

(2) 1letter of September 1, 1981 from Norman P. Roy (Caltrans)
to Alvin T. Holman (SCRTD) relative to TECHNICAL MEMORANDUM
NO. 1, and subsequent instructions from Caltrans.



A. HARBOR CORRIDCR iIrllO)

1.

3a

3b

3¢

NO PRQJECT - The present. transit system (a bench-
mark for comparative analysis).

TSM - The present transit systém modified to
include four new stops for line haul services on
the freeway; additional line haul service as
specified in a freeway express bis plan developed
by SCRTD;(3)

ground" bus service.

and a 15 per cent increase in "back=

BUS/HOV_TRANSITWAY (2 WAY) - Express buses and
carpools operating (in both directions) on an
exclusive transitway between the Los Angeles down-
town area and Artesia Boulevard and in mixed-flow

on the Harbor Freeway between Artesia and San Pedro,
with all collection/distrjbution functions by transit
performed by local feeder buses.

BUS/HOV TRANSITWAY (2 WAY) - Same as Alternative 3a
but with selected express bus lines leaving the

transitway to perform collection/distribution as well
as line haul functions, thereby minimizing transfers.

BUS/HOV TRANSITWAY (1 WAY REVERSIBLE) - Same as
Alternative 3a but with buses and carpools operating

in a 1 way exclusive transitway in the peak travel
direction only between downtown Ios Angeles and
Artesia, and in mixed traffic flow in the off-peak
direction throughout the corridor and in the peak
direction south of Artesia.

(3)

Proposed Harbor-Century Freeway Transitway Bus System,

February 24, 1981, SCRTD.
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4a

4>

5a

5b

ICTS (FULL SERVICE) - A fully grade-Separated
intermediate capacity guideway system utilizing
relatively small 52 foot rail cars operating on

the approved alignment of the los Angeles Downtown
People Mover between Union Station and the Convention
Ceiter inh Downtown Ios Angeles and in the median of
of the Harbor Freeway,with a combination of at-grade
and elevated sections between the downtown area and
San Pedro a@nd with all trains operating on the full
length of the line.

ICTS (TURNBACKS) - Same as Alternative 4a but with
trains not required to meet peak capacity require-
ments south of Artesia turned back at that location

to reduce operating costs.

LIGHT RAIL TRANSIT (AT-GRADE) - Conventional light
rail transit vehiciés (similar to those operating in
San Diego) operating on the same alignment as for
ICTS south of Downtown los Angeles and operating
at-grade on selected downtown streets between 7th
Street and Union Station,; with all trains operating
on the full length of the line.

LIGHT RAIL TRANSIT (GRADE-SEPARATED) - Same as
Alternative 5a but terminating at an elevated
station near the intersection of 7th and Flower

Streets at the south edge of the Downtown L.A. core
area to avoid at-grade operations on downtown
streets; equivalent bus services between the LRT
System terminal and Union Station via downtown
employment centers were assumed in lieu of at-
grade rail operations on downtown streets.
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Sc LIGHT RAIL TRANSIT (TURNBACKS) - Same as 5b but
with turnbacks at Artesia.

6a HRT - VERMONT (FULL SERVICE) - A rail rapid transit
alignment along Vermont Avenue involving a bored
subway from the Los Angeles CBD to Gage Avenue, and
aerial section from Gage to the I-105 Freeway. A
technology similar to that planned for the Wilshire
Corridor was assumed for this alternative.

6b HRT - VERMONT (TURNBACKS) - Same as Alternative 6a,
but with turnbacks at Artesia.

HRT was the only mode considered for the Vermont alignment.
The transitway with any of the other transitway alternatives
would be located in the median of the freeway. It was assumed
in all cases that the Century Freeway would be constructed with
a transitway involving the same technology (BUS, ICTS, LRT or
HRT) as that selected for the Harbor Freeway Corridor, and that
the connection between a rail transitway in the Century Corridor
and a rail transitway in the Harbor Corridér would involve
vertical transfers (i.e. no direct track connections).

Line haul stations were specified for all alternatives at
Santa Barbara, Slauson, Manchester, Rosecrans, I~105, Artesia,
Carson, Pacific Coast Highway, Channel Street, the San Pedro
terminus, and selected locations in Downtown Los Angeles
including the northern terminus at Union Station. Rail
alternatives terminated at Ports 0O' Call.

B. SANTA ANA FREEWAY CORRIDOR

1. NO PROJECT - The existing bus transit system.




4a

4b

Sa

5b

TSM - The existing bus transit system with Line 800
modified to operate on the Santa Ana Freeway with
stops at Norwalk and Rosemead / Lakewood and with

a moderately increased service level, plus other
low cost improvements specified by SCRTD.

ICTS - An intermediate capacity filly grade separated
rail system between Union Station in Downtown Los
Angeles and an interim terminaliin Fullerton with
provisions for transfer in the Norwalk area for

Santa Ana/Century Corridor linkage.

LRT (CONSTRAINED) - Same as Alternative 3 but
assumingqébhﬁentional light rail transit vehicles
operating in three car trains to minimize platform
length.

LRT (UNCONSTRAINED) - Same as Alternative 4a but
with unconstrained train length.

BUS/HOV (2 WAY) - Freeway express buses and carpools
operating on a fully grade separated transitway

between Downtown Los Angeles and the Fullerton
park-and-ride terminal station, with freeway

express buses stopping at all stations, and providing
line-haul service functions only.

BUS/HOV (1 WAY REVERSIBLE) - Same as 5a but with a
one way reversible transitway serving peak direction

flow only with reverse-direction flow operating in
mixed traffic.

For all cases involving a bus/HOV Transitway, it was

assumed that freeway express bis sérvices would be provided

by articulated (high capacity) coaches, and that freeway

6



express bus speeds would be relatively unaffected by carpools
(by limiting carpool use of the transitway to vehicles with
3 or more passengers). '

Characteristics of Alternative Technologies

Four vehicle technologies were represented among the various
transit alternatives tested in this study: articulated bus; ICTS
rail vehicle; light rail transit vehicle (LRV); and heavy rail
transit vehicle (HRT).

Articulated Buses - Freeway (express) transit services were
assumed in all cases to be provided by articulated buses similar
in design to those presently operated by SCRTD (see Figure 1).
The general dimensions of these vehicles are shown below:

Length Overall (with standard bumpers) 60' max
Width (excluding mirrors, etc.) 102" max
Height Overall 125" max
Seating Capacity ' up to 73
Step Height from ground (with 12.00 x 20 Tires):

Front 14.53"

Rear 14.53"
Turning Radius:

Outside 43.3"

Inside 25.6"
Door Width (between door leaves)

Front 47.75"

Rear ‘ 47.75"
Headroom 78.34"
Wheelbase:

Tractor 222.4"

Tailer 287.4"

7



GURE 1
TYPICAL SCRTD ARTICULATED BUS
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I .

I .

Floor Eeight:.

Front Doorxr 37.56"
Rear Door 3g.27"
Aisle Width _ 22.0"

These vehicles have three doors to facilitate loading/
unloading. They were assumed to have 69 seats, and be capable
of accelerating from 0 to 50 miles per hour in 40 seconds (an
average rate of acceleration of 1.25 mph/sec). Decelération
from 50 to 0 miles per hour in 20 seconds was assumed (average
deceleration rate of 25 mph/sec). Cruising speed while in
freeway express service was assumed to be 50 miles per hour.
Operating speeds on arterials and downtown streets were assumed
at 20 and 8 miles per hour, respectively. Dwell times at busway
stations were calculated using'the following formula(4):

DT = (LR) (SF) — 21— + C

where:
bT

LR = Loading Rate for articulated bus with prepayment
and loading at front and center doors.

1.2 seconds per passenger.

SF = Safety factor to account for randomness of passenger
arrivals within the hour.

1.25
B = boardings per hour per direction.
= combined bus frequency.

Dwell time per bus stop.

o
1

C = a constant to account for opening and closing of
bus doors (3 seconds).

The 1CTS Technology - The Urban Transportation Development
Corporation has developed an intermediate capacity transit
system (ICTS) which was selected for the Los Angeles Downtown

(4) NCHRP Report 155, Bus Use of Highways, Wilbur Smith and

Associateés, 1975.



People Mover (LADPM) Project. This system was assumed as the
"base case" rail alternative for this study (see Figure 2).

The ICTS vehicle is a 52-foot long, 8.2 foot wide car built
as single units permanently coupled in married pairs. The
married pairs would have attendant controls at each open end,
thus functioning as double-ended units. The cars would have
three plug doors (on each side) at quarter points, with no step
wells. In addition, a proportional quantity of single unit cars
may be utilized.

The ICTC cars would utilize conventional rotary motors,
specified to be standard Garrett units with chopper control.
The system would use a nominal 600 volt DC power supply through
a third rail pick-up and sugdested fourth rail return (to avoid
potential problems of electrolytic corrosion). An acceleration
capability of 3.2 mph/sec, and a nominal balancing speed of
60 mph were assumed.

Published data indicate a cruise speed of 45 miles per hour
for ICTS vehicles, with a mean acceleration rate of 2.24 mph/sec
(on level grade).

The ICTS system would operate as a barrier, pre-paid fare
collection system (as designed for the LADPM project). Train
control would be provided by a conventional automatic block
system, with automatic train control and, possibly, automatic
train operation. Vital relays would be used with fail-=safe
design principles. Minimum allowable headways would be
approximately 60 seconds.

Several floor plans for seating in the 52-foot car were
provided by the manufacturer; a transverse seating arrangement
was assumed for this study with provisions for 32 seats on double-

ended cars and 36 seats on single-ended cars, allowing space for

9
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a console and attendant seat. Although published materials
describing the ICTS system .indicate that it is designed for
operation without attendants on trains, a policy decision was
made for this study that an attendant would be presént.

The ICTS technology, as described above, would require full
grade-separation throughout the line.

Light Rail Transit_Vehicles (LRV's) - An intermediate
capacity rail alternative to ICTS would be conventional light

rail transit in the Freeway median. The following elements
would characterize this alternative technology:

1) Capability to operate at grade (see Figure 3), with
resultant savings of construction costs, as well as
on grade-separated guideway;

2) Higher-capacity rail vehicle, capable of accommodating
a mazimum load of 180 passengers with stadees, or
a design load of 154 passengers;

3) The larger car would be wider (approximately 10 feet)
and longer (approximately 75 feet) than the ITCS cars
assumed, and built as an articulated unit.

4) Typical operation of such cars in trains of three
vehicles, with total length of approximately 225 feet
and platform requirements of approximately 240 feet.

5) Step wells on the cars for operations with low-level
platforms where appropriate.

6) Simple station arrangements with self=validating fare
collection wherever possible.

7) Minor adjustments of station locations from those
established for the ICTS alternative.

8) Overhead electrical power supply, from a trolley wire,
with or without catenary, at nominal 600 volts DC.

9) Conventional alitomatic block signals, as necessary or
appropriate.

10



FIGURE 3
TYPICAL LRT VEHICLE
(AT GRADE IN CBD)




10) Arrangements for preemption of traffic signals at key
intersections where delays otherwise could be large,
where at-grade operations are assumed.

11) Operation of the service with train attendants:

Heavy Rail Transit (HRT) Vehicles - The term "heavy rail®
is a misnomer since these vehlcles are generally not significantly
heavier than light rail transit vehicles. Rapid transit cars
similar to those planned by SCRTD for the Wilshiftée Corridor
Starter Line, and similar to those presently operating in
Atlanta and Washington (see Figure 4), were assumed for purposes

of developing an operating plan and cost estimate:for the Vermont
HRT alternative.

From discussions with the SCRTD Metro Rail design group on
19 May 1981, the following characteristics for a heavy rail
transit alternative were specifijed:

1) Vehicles 75 feet long and 10 feet-6 inches wide.

2) Seventy four seats on the car, with maximum loading
of 202 passengers and a design load of 189 passengers.

3) All cars built in a permanently married pair configuration.

4) Air conditioning on the cars, not in the stations.

5) Acceleration capability of 3 mph/sec, with top speéed of
75 mph.

6) Double leaf doors, three on each side of each car.

7) High level platforms throughdiuit.

8) All fare collection to be prepaid, with gated control
at stations.

9) Supply of electrical energy from a third rail at
nominal potential which may range from 600 to 1,000
volts DC.

11
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10) Automatic block signals with automatic train control
and, possibly, automatic train operation. The ATO
would have a manual override capability similar to
that on the PATCO cars. )

11) Train lengths of six cars, initially.

Key Assumptions

Various assumptions had to be made to develop the operating
plans and cost estimates presented in this report, and these
were explicitly defined and documented in the technical working
papers. The most significant among these related to:

Alignment and Station Locations

Passenger Demand Forecasts

Policy Levels of Service

Basic Operating Practices

Downtown Operations and Constraints

Fare Collection Method

Intérface with future Century Freeway Transitway

Vehicle Loading Standards and Capacities

Alignment and Station Locations -~ All rail guideway and

busway alignment and station location assumptions used in this
study were supplied by Caltrans and are documented elsewhere.

In general, freeway median locations were assumed outside
downtown Los Angeles. Through downtown Los Angeles, the ICTS
alternative for the Harbor Freeway Corridor would follow the
horizontal and vertical alignments established for the Lés
Angeles Downtown People Mover; all other alternatives would
involve at-grade operations in the downtown area. Representative
locations for at-grade transit operations in the downtown area
were defined, solely for purposes of this study, in a cooperative

effort involving Caltrans, SCRTD and the consultant.(S)

(5) I-110 and I-5 Freeway Transit CBD Alignments, an SCRTD
memorandum from Alvin Holman to I-110/I-~5 Project Team.

12



Passenger Demand Forecasts - Passenger demand forecasts
used~inrthis study were essentially LARTS forecasts for 1995
developed prior to this study. Some adjustments were made to
account for downtown ridership, variations in station locations
and assumptions relative to future interface with the Century
Freeway Transitway. Inh genéral, the busway passenger demand
forecast used was from the LARTS "1995 Bus-Low" model rih;
the LARTS "1995 Rail-Low” model run was used for developing the
ICTS and LRT operating plans; and the forecast for the HRT rail
alternative along Vermont Avenue was provided by Caltrans from

a prior SCRTD Metro-Rail study by another consultant.

In all cases, demand estimates for sections of line in the
Los Angeles Central Business District were a composite based on
available LARTS and LADPM projections. All estimates used for rail
reflected a "vertical transfer™ bhetween Harbor Freeway Corridor
and Century Freeway Corridor transit lines (no direct connections).
Peak period - peak direction volumes, which were used to establish
peak period service levels, were derived using an assumed 70/30
directional split.

Listed below are the peak hour - peak direction maximum load
point volumées assumed for developing the operating plans
presented in this rgpg;t@(s)

Pk Hr/Pk Dir Max L4 Pt Volume
Harbor Corridor Santa Ana Corridor

Busway 6,200 5,200
ICTS/LRT 7,300 5,800
HRT-Vermont 7,500 -

(6) These forecasts were generally viewed as the high end of

the range of realistic patronage potentials for these two
corridors. It was not within the scope of this study to
generate refined passenger demand forecasts relating
specifically to the operating plans shown in this report.

13



Additional detail on the passenger demand forecasts used is
provided in Technical Memorandum Nos. 4, 5, 8, 9 and 16.

Level of Service Policies = Policy headways assumed in

developing all operating plans were 15 minutes during peak
periods, shortened as necessary to satisfy estimated passenger
volumes. The 15-minute headways were assumed to continue through
the midday hours. Early morning headways would be 20 minutes:;
evening and night headways, 30 minutes.

Service would be operated 19 hours per day between 5:00 A.M.
and midnight. - Saturday and Sunday daytime service would be

provided at 20 and 30 minutes, respectively.

These policy assumptions were found to have a significant
effect upon operating cost comparisons of bus and rail alternatives.

Basic Operating Practices - Assumed operating practices

wére based on the current SCRTD labor contract. In the application,
all attainable efficiencies in defining work and assigning
manpowey would be realized.

No regulatory speed limits were assumed for guideway (rail)
operations. Assumed operating speeds were dictated solely by

vehicle performance and guideway configuration constraints.

Downtown Tran51t Operations and Constraints = Downtown

People Mover service was assumed as an element of the ICTS
alternative in the Harbor Freeway Corridor. The operation is
compatiblé with the regional rail service in every respect.

A 90-105 second downtown shuttle service was defined for the
DPM. The regional trains would be interleaved into the downtown
shuttle schedule pattern in accordance with estimated service
demands.

14



The 80 to 90 foot platform lengths defined for the Downtown
People Mover system would create severe limitations on train
lengths. Maximuym platform lengths of 150 to 180 feet were
assumed, allowing for three-car ICTS trains. With the use of
married pair cars, the possibility of increasing this standard
to 230 foot_platforms for 4 car trains also was examined.

Fare Collection Method -~ A barrier, pre-paid fare collection
system was assumed throﬁéhput for the ICTS and HRT Vermont
alternatives. With the LRT alternatives, simple station
arrangement$ with self-validating fare collection (as in San
Diego) was assumed. '

Interface with Future Century Freeway Transitway - It was
assumed that if a rail aite;native were selected for the Harbor
Freeway Corridor, then the same ¥ail mode would be selected for
the Century Corridor. A "vertical transfer" between lines was

assumed (rather than direct track connections) for purposes of
formulating Harbor Freeway Corridor and Santa Ana Freeway Corridor
operating plans.

For all bus plans it was assumed that a direct connection
could made in mixed traffic between Harbor Freeway Corridor and
Century Freeway Corridor Transit lines.

Transit Vehicle Loading Standards and Capacities - The
supply of trarnsit serVice:réquired to satisfy the projected
patronage demands for the various alternatives under study was
developed based upon assumed transit vehicle loading standards
and capacities. For the pirposes of comparative analysis of

alternative transit modes, emphasis was placed on consistency in
calculating capacity for various vehicle types. Standards based
upon observed maximum volumes for certain vehicles cannot be

transferred to prototypical vehicles and the use of load factors

(passengers per seat ratios) can cause bias because of different

15
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seating - floor area arrangements which vary with individual
operator policies.

For this analysis, therefore, transit vehic¢le loading
standards and capacities were determined based upon the number
of passenger seats provided plus an assumed ratio of standees
per area of standing room. Where necessary, adjustments were
made to allow for knee space and/or space near doors. The
resulting comparative values are shown in Table 1.

In specifying vehicle capacities for sizing transit system
plans, it was recognized that the determination of transit
system capacity is more complex than making assumptions on
capacities for vehicles alone. Public transportation operates
as an integral system of infrastructure, vehicle, and pedestrian
elements. The capacity of the system is in reality, the capacity

of its most limited element. 1In practice, transit system capacities

are determined not by vehicle floor area or guideway capacity,

but by the ability of vehicles to load and discharge passengers

at high-patronage stops. Research indicates that passenger
loadings at less than 4 square feet per standing passenger begin
to affect dwell times and schedule adherence to the point that the
capacity of the system decreases (especially for buses) with

(7)

values shown in Table 1 were to be used to reflect "average"

increasing vehicle occupancies. Thus, because the capacity
capacities (allowing for irregularities in loading volumes), and
should provide for reasonable passenger comfort, they were
calculated as the number of seats provided plus standees at 4

square feet of standing room per standee.(e)

(7) Kell, J.H., Levinson, H.S., et. al., Transportation Research
Circular 212, Interim Material on Highway Capacity, Washington
1980, Transportation Research Board.

For purposes of the SCRTD Wilshire Corridor "Starter Line"
analyses in 1979, the capacity assumption for heavy rail cars
(165) was based on 5 square feet per standee and a capacity
value of 70 was used for an articulated bus in guideway
service (assuming no standees).

16
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Table 1

" VEEICLE CAPACITY ASSUMPTIONS

VEHICLE TYPE/CONIIGURATION

Acvencel Design Bus (ADB)
GM RTS=-40 £t. length

Zrticulatedéd Bus (ARTIC)
AM General/MAN=60 ft.
Lengthn

IC, Double Endecd).
ft.. length

Intermediate Capacity Rail
VeLicle (4~-axle, Double
Ended).

Canadian ICTS/UTDC=-55 £t
length ‘

Intermediate Capacity Rail
Vericle {(4-axle, Single
rnded).

Canadian ICTS/UTDC-55 ft.
Iength

Heavy Rail Vehicle
U.s. Budé Co./Miami,
Baltimore-75> ft. length

(1)

.t Rail Vehicle (6-axle,
m
F3

alian Bredz/Cleveland-73

NUMBER DESIGN
OF CAPACITX(l)
SEATS {SPACES)
47 66
69 97
101 154
32 85
36 88
74 189

17

IN-VEHICLE
LOED
FACTOR

1.5

2.7

2.6

Includes standees at 4 sguare feet per standing passenger as
well as seated passengers.
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II. TRANSIT OPERATING PLANS -
HARBOR FREEWAY CORRIDOR

Following the identification of alternatives to be studied
and the specification of the basic assumptions outlined in Chap-

ter I, representative‘transit-ope:qting plans were developed at

a planning level of detail in the féllowing sequence:

(1)

(2)

(3)

A "base case" ICTS rail alternative was defined with
adequate capacity to accomodate the specified peak
period demand at the maximum load point on the line,
and to represent a "full service" plan ih which all
trains would travel the full length of the line. The
specified use of the Los Angeles Downtown People Mover
with the ICTS system would limit train length to6 three
cars due to platform lendth constraints. Use of the
DPM wouild mean that the full length of line would be
grade separated.

An equivalent LRT rail alternative was then specified,
with the same peak capacity as offered by the ICTS
alternative. The initial specification of this alter-
native c¢alled for at-grade operations in the Los

Angeles CBD with priority use of selected stréets, Train

length was constrained by downtown block léngths.

Instructions were then received to analyze a filly
grade-separated LRT alternative with a nhorthern ter-
minus at the southern edde of the CBD near a planned
Wilshire Corridor rapid transit station at Seventh and
Flower Streets. This concept, to be eqiivalent to the
ICTS System as specified, would require a surface-bus
collector/distributor system between the LRT terjminus
and Union Station.

18



(4) Operating plans were then developed for three typeés of

Freeway Transit(g)- ‘

a) A two direction - two lane Busway with Trunk=Line
"Limited Service" Freeway Transit with feeders;

b) A two direction - two lane Busway with Trunk-Line
"Limited Service" Freeway Transit with off-=free-
way extensions to perform an integrated line haul/
collection-distribution service concept; and

¢) The Trunk-Line/Feeders plan (4a) with a single
lane reversible busway.

(5) The ICTS and LRT full-service operating plans were
then refined to incorporate service turn-backs at
Artesia to better relate service levels to demand pat-
terns along the line.

(6) An operating plan was developed for a Wishire Corridor-
type HRT line along a specified Vermont Avenue align-~
ment provided by CalTrans using demand data from a
prior study. Again, it should be noted that compar-
isons betweeén this alternative and ICTS, LRT and Bus
alternatives should recognize the possibilities of bias
due to the use of different demand data sources.

(7) A No-Build all-bus service plan was specified (as
required for an environmental impact statement), con-
sisting essentially of the existing transit system
operating under 1995 conditions.

T9)1_1: is important to note that the line-haul capacity provided
with the specified Freeway Transit operating plans was lower
than that provided by the rail plans because the demand fore-
Casts provided by CalTrans for this study were lower for ex-
press bus than for rail. Since these demand forecasts were
developed prior to the specification of these operating plans,
the indicated differences in patronage between rail and bus
are somewhat speculative.
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(8) A TSM all bus service plan also was developed for com-
parative analyses, representing completion of portions
of SCRTD's "Sector Plan" with certain highway system
improvements, up-gradifig of bus stops on the Harbor
Freeway, and bus route refinements suggésted by SCRTD.

Operational Analysis Assumptions

To assess operational requirements, estimates of equipment
performance over each proposed route were made. Where duideways
or busways were involved, information describing gradient,
curvature and station locations was obtained from drawings
supplied by CALTRANS. The operating schemes then developed
reflect the specific physical, performance and service capabilities
of each alternative, consistent with defined facility characteristics.

Operations were sized for ridership volumes at maximum load
points for the predominant direé¢tional movement at various times
of day. Patronage forecasts for the corridors under study were
supplied by Caltrans.

Assumptions applicable to a particular operating plan are
documented in the following sections of this Chapter. Assumptions
pertinent to all alternatives are the following:s

1) Operations would be conducted 19 hours daily, betweeéen
5:00 AM and midnight.

2) Service would be volume-based, but headways would not
exceed policy service intervals established as follows:

Max inmum
Period Policy Headway
' {minutes)
Early Morning 20
Peak Periods 15
Midday 15
Evening and Night 30

20



4)

5)

6)

7)

8)

Operations were sized for typical weekday service, then
annualized using 308 equivalent weekdays per year.

1t was assumed that non-weekday service levels would
vary throughout the day according td approximately

the same pattern as on weekdays.

Sizing periods included morning and evening peak travel

periods of three hours.

A yard and service facility would be located near the
midpoint of the line. An appropriate allowance for
deadhead (non-revenue) train-miles was included to
reflect this choice. Selection of an alternate

location should not significantly change the non-revenue
mileage operated.

Peak-hour operations were sized to absorb the peak 20
minutes within the peak hour through the use of trippers.
The peak 20-minute passenger volume was assumed to
exceed the average 20-minute volume in the peak hour by
25 percent.

The temporal distribution of total daily ridership was
based on current E1l Monte Busway experience, as follows:

% of Daily
Time of Day Boardings

Early morning (5:00-6:00 AM) 2.0
Morning pre-peak shoulder (6:00-7:00 AM) 8.0
Morning peak hour (7:00-8:00 AM) 15.0
Morning post-peak shoulder (8:00-9:00 AM) 7.0
Mid-day period (9:00 AM-3:00 PM) 24.0
Evening initial peak shoulder (3:00-4:00 PM) 7.0
Evening pre-peak shoulder (4:00-5:00 PM) 10.0
Evening peak (5:00-6:00 PM) 13.0
Early evening (6:00-=9:00 PM) 10.0
Late evening (9:00-12:00 PM) 4.0

100.0
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9) The above temporal distribution was adopted eXcept for
the evening peak period. It was assumed that the evening
peak hour would represent 15% (safie. as morning peak
hour) of total daily travel, to be consistent with
procedures used for estimating ridership. The temporal
distribution was also revised to include a pre-peak
shoulder and post-peak shoulder in the evening. The
respective'péfcéhtagés of daily travel assumed for each
of these periods was 7% for the pre-peak and 10% fof the
post=peak.

Each operating plan is presented as a description of the
daily operational pattern for a particular option. Included in
each plan are estimates of vehicle-hotrs and vehicle-miles.
Also included are estimates of cycle time, headways, average
speeds and fleet size.

The statistics presented in the operating plans were used

alternatives, as presented in Chapter IV.

The following sub-sections of this chapter document each
of the operating plans for the Harbor Freeway Corridor.
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ALTERNATIVE A=1
NO-BUILD BUS OPERATING PLAN
HARBOR FREEWAY CORRIDOR

The Stage II Project Work Program developed by CalTrahs
for Freeway Transit in the Harbor Freeway Corridor specified
a No-Build Alternative to serve "as a benchmark for compara-
tive analysis purposes"...which "includes the present trans-
portation system with projected 1995 socio-econémic data."
For analysis purposes, the No-Build Alternative as specified

operating under future year (1995) conditions.

The Year 1995 No-Build Highway System

The background highway system assumed to be in place for
the No-Build Alternative under 1995 conditions was the same as
the existing system. Based upon this definition, the No-Build
Alternative did not include the Céntiity Freeway. Bus operations
on all roadways were assumed to be in mixed traffic.

The Year 1995 No-Build Transit System

The No-Build Transit System was represented by the 1978
operating system. Operating characteristics for the SCRTD

systém are docufénted in an SCRTD "4-24 Report" of 1978. Operating

characteristics for other operators were based upon similar
documentation of current (or recent year) operations.

The 1995 No-Build Transit system was categorized into .
four components as described below:

1) Freeway Transit Lines;

2) Transit lines on arterials parallel to Freeway Transit
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lines;

3) Transit lines which would provide fegder service to
line~haul routes in the corridor (i.e., categories 1
and 2 above); and

4) Background transit lines in the remainder of the reg-
ion. These would include lines outside the Barbor Freeway
Corridor within the SCRTD service area, and those municipal
lines which are a part of the TSM Plan network.

The route network for the 1995 No-Build Transit System ‘in
the Harbor Freeway Corridor is illustrated by the 1978 SCRTD
Bus System Map (see Figure 5). Freeway Transit and parallel
arterial lines serving the Harbor Freeway Corridor are listed
in Table 2. The principal Freeway Transit lines for the No-
Build Alternative are Lines 5X, 737, B10, 813, and 814. The
combined bus freguencies for the peak period in the peak direc-
tion on the Harbor Freeway would be 23 buses per hour: This
includes 10 peak hour express bus trips which woéuld not serve
intermediate stops.

Cross-corridor lines which would provide service to Barbor
Freeway Corridor line-haul routes are listed in Table 3. These
lines include services by SCRTD, Gardena Municipal Bus Lines,
Torrance Transit System, and Long Beach Public Transportation
Company.

Transit Support Facilities

The 1995 No-Build Alternative includes the following tran-
sit centers, park-ride lots and upgraded bus stops:

@ The Union Station Transportation Center.
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Table 2

SUMMARY LINE DESCRIPTION
NO-DUTLD ALTERNATIVE - pUS PLAN
UIARDOR FREEWAY CORR]DOF
FREEWAY TRANSIT AND PARALLEL ARTERIAL LUNES

hverage linadwnys

L g—9 7 bpirectional
Round Tr -6 9-3 6-9 9-12 Peak MHour :pusns_ Reauired Veh
Route Function ,Route(l' Description EEEQE &EE Peak Base Fvo. Night Buses cap. Type Poak Nace un“::le x??::le
Parallel art. 2 Brooklyn-llooper-Compton 160 12 21 18 30 5 17 10 224.39 2,890
Parallel Art. 3 West 6th Street & Central Avenue _ 190 ] 7.5 16 30 8 32 24 418.56 4,650
Parallel Art. 5 ,Redondo 8ch.-LACBD Local Service 132 T 10 15 25 9 33 20 413.18 5,059
Freevay Transit  5X Redondo Beach.-LACBD Pwy.Express Serv. 136 15 - - - 4 (2) - - ‘.
Parallel Are. 7 Eaglerock=-South Broadway 176 7 20 16 30 9 20, 1% 344.19 4,565
Parallel Art: 8 Broadway-54th-Angeles vista 120 13 20 25 25 5 12 8 150.05 1.836
Parallel Art. 29 San Pedro Str-west 7th Str. 142 7.% lo 16 16 8 23 is 266.20 3,189
Parallel art. n L.A.-Watts-Compton-Wilmingten 158 18 30 60 - 4 9 & 144,080 1,747
Parailel Art. 34 L.A,-Lynwood-Faramount, : 94 3 60 60 60 2 5 2 s1.08 770
Parallel Art. 49 So.Figueros -Str-gan Pedro Street 166 11 20 20 30 6 17 10 218.44 2,854
Parallel art, 92 L.A.-Watts-Compton 162 11 18 30 a5 6 19 13, 253.07 3,234
Freewady Trunait 7137 San Pedro 130 k13 - - - 2 3 0 9.48 '193
Freevway Transit 910 L.A.-Cargson-Wilmington-San Pedro : 1848 ‘18 28 3o 60 4 11 7 146.38 2,714
Ny Freeway Transit 813 L.A.-W. Torrance-Rolling Hills-Marinel. 194 26 o Js - 4 a ? 109.20 2,459
wn Freewey Transit 814 L.A.No. Torrance-Redondo Bch-Palos Verdes 160 22.5 - 26 - k) 7 0 43.29 952
Freevay Transit Tl 1os Angeles 130 60 60 60 90 1
Freeway Tranait T2 Los Angeles : 130 60 60 60 - 1
Preeway Translt Gl Los Angeles 35 200 15 is 60 120 LN (1 6 85.3 1,350

tn G - Gardena Municipal Bus Lines
T - Torrance Transit System

2) operating statistics are combined for both Line 5 and Line 5X.
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Table 3

SUMMARY LINE DESCRIPTION
ND-BUILD ALTERNATIVE - BUS PLAN
"ARHOR FRFEﬂRY CORRIDOR
FEEDER HUS LINES

Headways
6-9
tny Round Trip 3-6 9-3 £-9 9-12
Route Function Réute Description Miles Min, Peak Base Evoy Hight
Crosg Corridor 10 Adams Blvd-Normandie Ave-Prairie Ave 166 k11 30 k13 -
- " 18 East Jefferson Blvd-Coliseum 70 20 200 23 90
- - 27 Vernon-Santa Barbara-La Cienega 166 13 17 18 90
" - S0 Florence Ave-5oto Street 160 11 20 20 30
" - ‘9S  Vernon Ave~Vermont Ave ) 126. 4 5: 18 20
" - 176 South Loe Angeles-Pacific Palisades 116 26 0 36 -
" - st S4th Stxeet 90 26 30 30 -
- - 928 .Marina Del Rey-Huntington PK-Whittier 186 14 15 20 60
- - B32 ‘Plays Del Rey-Norwalk 196 15 15 15 36
- b 834 Century Boulevard. 90 20 20 22.5 45
. - 836 Imperial Nighway ' 2n0 15 1s  22.5 60
- " B39 .El &egundo Boulevard 100 26 3o 45 -
.. L] B40  Romecrans Avenue 176 26 3o 45 -
- - 841 Huntington Pk-Long Bch:-Ean Pedro 186 36 10 36 60
- - 846 Artesis Bbulevard 192 60 60 60 90
. - 8949  Harbor City-San Pedro 210 30 30, 36 90
" - 872 Bafton Mill-Park Western Plaia 42 10 30 60 -
N - - B73 Long Beach-Redondo Besch~Santa Monica 206 36 30 30 45
o
. - G) ciey of Compton & South Bay Centex 21 b1 11 AS -
- T3 L.ong Beach 30 30 30 90
- - T7 Sepulveda Boulevard 26 3o 3s -
- - Lal14 San Pedro/rish flarbor to Sesl Bch..
Leisure world 31.2 14 22.5 60 45 60
m G ~ Gardena Municipsal Bus Lines

T - Torrance Transit Syatem
LB - Long Béach Public Transportation Company

Dirvchrional Vehicle

Peak Hour Buses Required llours

Buses ™ €ap, Type Peak  Da%e Hrs.  min.
2 8 7 98:31
3 6 4 67140
5 14 10 193149
& 24 12 284114
15 38 19 391107
3 7 -2 55125
3 2 2 26156
5 13 13 202:21
4 25 15 207:38
k] 7 6 108305
r 12 1o 170131
3 1 4 58:21
3 7 6 93:32
2 11 10 166354
1 4 h ) 47318
2 4 4 64:i35
2 2 2 29:42
2 6 s 90143
2 k] 3 38.5
2
3
3 a7 21122

Vehicle
Miles

1,191
816
2,31
3,118
4,156
888
304
2,810
3,800
1,438
2,502
744
1,611
7,196
857
886
364
1,376

570

1,219
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On-line bus stops on the Harbor Freeway
at Santa Barbara Avenue, Slauson Avenue,
Manchester Boulevard.

The San Pedro Channel Street Park-Ride
Lot.

The Del Amo transit c¢enter at Torrance
Del Amo Boulevards. -
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ALTERNATIVE A-2
TSM BUS OPERATING PLAN
HARBOR FREEWAY CORRIDOR

For purposes of this study, it was originally agreed that
the TSM alternative would consist of an improved highway system,
SCRTD's proposed 1980 transit sector improvements, and an up-
grading of existing bus stops on the Harbor Freeway. However,
in late October 1981, it was agreed upon by all parties that
the current stage of the sector plan represented the accomplish-
ment of the 1980 sector plan within SCRTD's foreseeable fiscal
resources. Consequently, the stage of the sector plan defined .
in the 424 report(loyfor June 21, 1981 was chosen as the basis for
developing the TSM plan. Availability of accurate operating
cost factors for the June 21 1981 stage of the sector plan was
also a consideration.

The Harbor Freeway Corridor TSM alternative described in
this section includes an improved highway system, the June
21, 1981 stage of the SCRTD sector improvement program, and an
upgrading of existing bus stops on the Harbor Freeway.

The background highway system assumed to be in place for
the TSEM alternative under 1995 conditions was essentially the
same as the existing system. Thé one major exception would be
the completion of the Centiry Freeway project. For the 1995
TSM Plan, the Century Freeway was assumed to be a six lane facil-
ity (three lanes in each direction) with exclusive lanes for
buses and other HOVs. The fréeway would interchange with the
Harbor Freeway near Imperial Boulevard. Vehicular access
bétween the Century Freeway Bus/Hov Roadway and the Harbor
Freeway would be through the use of a mixXed traffic interchange
between the freeways. Bus operations on the Barbor Freeway
would be in mixed traffic.

(10) "Scheduled Service Operating Cost Factors, effective June

21, 1981", SCRTD.
28



The 1995 TSM Transit System was categorized into four com-
ponents as described below:

1) Transit lines unaffected by Harbor Freeway Transit Ser-
vice alternatives. Thesé would include lines outside
the Harbor Freeway Corridor and lines within the corridor
which would not vary between Freeway Transit Alternatives;

2) Transit lines which would provide feeder service to Free-
way Transit lines:

3) Transit lines on arterials parallel to Freeway Transit
lines which provide competitive service through the cor~
ridor to the LACBD; and

4) Freeway Transit lines.

For the 1995 TSM Alternative, the unaffected lines, feeder
lines, and parallel arterial lines (categories 1, 2 and 3) were
based upon the June 21, 1981 stage of the Sector Improvement
Plan and existing municipal service routes as shown in Figure 6.
The assumed service levels and operating characteristics for
these services are listed in Table 4.

The Freeway Transit line-haul routes were represented by
the proposed SCRTD Harbor-Century Freeway Transitway Bus System,
excluding Line 755 of that plan.‘’l) additional Preeway Transit
line-haul routes would include the Torrance 1 and 2 lines and the
Gardena 1 line, with projected 15 percent service level growth
rates for the year 1995. The route plan for the TSM Freeway
Transit lines is illustrated in Figure 7. Line summary statis-
tics for freeway transit line are in Table 5.

GI)Southern California Rapid Transit District, Proposed Harbor-
Century Freeway Transitway Bus System, February 24, 1981.
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ROUTE: TYPE

Trans-Corxidor
Trans-Corridor
Trans~Corridor
Trans=-Corridor
Trans~Corridor
Cross=Corridor
Trans-Corridor
Cross-Corridor

Cross=Corridor

Trans=Corridor
Cross-Corridor
Trans~Corridor
Trans-Ceorridor
Trans-Corridor
Trans-Corridor
Trans=Corridor
Trans-~Corridor
Cross=Corridor
Cross-Corridor
Cross-Corridor
Trans-Corridor
Cross~-Corridor
Cross=Corridor

“Trans—Corridor

Trans=-Corridor
Trans ~Corridor

Table 4

SUMMARY LINE DESCRIPTION

Harbor Freeway Corridor TSH Alternative
Parallel Arterial Lines and Feeder Lines

Florence Ave-Crenshaw Blvd.

Vermont Ave-Santa Barbara Ave~Broadway
Eagle Rock-South Broadway

West 54th Street-North Main Street

West Jefferson Blvd-Huntington Park
Compton Blvd-Avalon Blvd-San Pedro Street
L.A.-Compton-Wilmington

Beverly Blvd-West Adams Blvd.
San Pedro~South Figueroa Street
Florence Avenue-Soto Street

Wilmington Avenue=-Compton Avenue
van Ness Ave-Arlington Avenue

Exposition Boulevard
Santa Barbara hvenue

Carson—~-Compton-Lynwood

Western Ave-Vernon Ave-Central Ave.

ROUTE DESCRIPTION

5

6

7

8

9

29

33

41 Alvarado Street
44

49

50

53 Central Avenue
'55

73

84 Western Avenue
92 Watts-Sierra Vista
96 Normandie Avenue
102
103
105 ‘'Vernon Avenue
114
142 120th Street
176
200 Alvarado Street
204 Vermont Avenue
210

Crenshaw Boulevard

BUSES REQUIRED

!
Il B s

VEHICLE VEHICLE A.M. Day F.HM,
HOURS: MILES Rush Hase Rush  “Night
377.2 4,717 17 19 23 2
273.2 3,789 23 15 24 2
321.2 4,376 26 14 27 2
155.5 1,808 12; 8 10 1
471.5 6,106 45 21 44 2
266.1 2,954 22 14 26 1
114_4 1,724 12, 9 6 9
85.4 1,028 5 6 6 6
395.8 4,664 39 19 36 1
230.3 3,078 2 19 10 21
271.2 3,105 24 11 24 2
'239.5 2,752 16 13 18 1
242.0 3,282 22 10 20 1
107.6 1,227 5 8 7 8
292.2 3,308 5 27 14 22
244.8 3,076 17 13 21 1

160.6 1,937 11 10 11
62.7 7117 4 4 4
41.1 400 3 3 3

289.1 3,485 21 13 23 1
38.3 © 543 3 3 3

106.0 1,449 7 7 7

430.0 906 8 6

117.1 1,002 9 7 9

486.6 5,734 40 26 36

295.6 3,755 20 17 20



Table 4
{continued)

SUMMARY LINE DESCRIPTION

Harbor Freeway Corridor TSM Alternative
Parallel Arterial Lines and Feeder Lines

BUSES REQUIRED

VEHICLE VERICLE AH. Day P.M.

ROUTE: TYPE -ROUTE .DESCRIPTION HOURS MILES Rush Base Rush Night
Crogs=-Corridor 232 Pacific Coast Highway 105.4 1,550 6 6 7
Trang-Corridor 30¢6; Wilmington Avenue 26.8. 318 2 2 2
Cross-Corridor. 354 Slauson Avenue 26.9 304 2 2 2
Cross—~-Corridor . 356 Gage Avenue . 40.2 432 3 3 3
Cross-Corridor 359 180th Street " 28.7 407 2 2 2
Cross~Corridor 828 Slauson Avenue 223.0 3;o0lo0 14 14 15
Cross~Corridor 832 :Manchester Avenue 245.3 3,192 15 15 15
Cross-Corridor 834 Century Boulevard 116.8 1,561 8 & 8
Cross-Corridor 836 Imperial Highway '181.7 3,057 11 11 12

w Cross~Corridor 838 ‘El Segundo Boulevard 58.5 840 4 4 4

= Cross~Corridor 840 Rosecrans: Avenue 110.7 1,905 8 7 8
Crosg~Corridor 841 ‘Anaheim Str-Harbor Blvd-7th Street -173.9 2,484 10 9 11
Trans~Coryxidox 842 Compton Boulevard 27.2 419 2 2 2
Crogs~Corridor 846 Artesia: Boulevard 59.8 999 4 4 4
Trans=Corridor 849 Western Ave-Vermont Ave. 646 862 4 4; 4
Cross~Corridor 871 Santa Barhara Avenhue-Hill Street "148.0 2,212 10 8 1
Cross~Corridor 872 San Pedro Streat 28.7 362. 2 2 2
Cross-Corridor 874 Ban Pedro Street 13.9 125 1 1 1

Cross-Corridor Total 3,117.1 41,148 233 171 240 11
Trans-Corridor Total 4,286.1 53,813 293 247 3 72

TOTAL 7,403.2 94,961 526 418 551 83
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ROUTE

442X
=444X
448X
~449X
~737
=740
~750
~813
~8l4
Gl
T1

T2

Tahle 5
SUMMARY LINE DESCRIPTION
TSM ALTERNATIVE - BUS PLAN
HARBOR FREEWAY CORRIDOR

FREEWAY TRANSIT - LINE-HAUL ROUTES

DESCRIPTION

L.A.~Inglewood Express
L.A.-LAX Express

L.A.~San Pedro Express
L.A.-Compton Express
L.A.~Channel St. P/R .
L.A.-South Bay Transit Center
L:A.~Norwalk Transit Center
L.A.~Palos Verdes All Day
L.A.-Palos Verdes Peak Only
Gardena to L.A. via Harbor Pwy.
Fashion 8gq. to L.A. via Harbor

Fwy. _
Fashion Sq. to L.A. via Harbor
Fwy.
TOTAL

VEHICLE _  VEHICLE' MILES

HOURS FREEWAY. SURFACE  TOTAL
~210.1 628 2,450 -3,078
231.9 3,144 718 3,862
329.4 3,304 1,547 4,851
76.8 515 762 1,277
83,2 1,257 2637 1,524
120.7 1,530 574 2,104
141.4 2,049 434 2,482

245.9 2,062 2,479 4,541
-106.7 - 847 ¥,159 -2,006
-137.7 1,023 1,245 -2,268
17.6 499 305 804
45.4 383 422. 805
29,602

1,776.8 17,240 12,362

BUSES' REQUIRED

A.M. DAY P.M.

PEAK BASE' PEAMK NIGHT
20 -7 -20 -
15 10 15 10
24 16 24 L]
10 - 19 -
11 - 11 -
16 - 16 -
18 - 18 -
15 15 15 7
14 - - ~14 -
13 -5 ~-13 2
- 4 2 4 4
12 2 12 et

172 57 -172 k}]




peak directionh on the Harbor Freeway would bée 62 buses per houkr.
However, 22 (out of 62) of the peak hour buses are express trips
which would not serve intermediate stations and stops.

Transit Support Facilities

The 1995 TSM Alternative included existing and proposed
transit centers, park and ride lots and upgraded bus stops.
These included:

® The Union Station Transportation Center;
© Onsline bus stops on the Harbor Freeway at
Santa Barbara Avehué, Slausoh Aveniue, Man=-

chester Boulevard;

[ ] The South Bay Transit Cénter on Vermont
Avenue near Artesia Boulevard;

o The San Pedro Channel Street Park and Ride
Lot

& The LAX Transit Centér at Airport Lot C;

o The Norwalk Transit Center near Studebaker
Road and the 605 Freeway:

e The Fullerton Transit Center:
e The Century Freeway On-line Transit Station
at Aviation Boulevard, Hawthorne Boulevard,

Crenshaw Boulevard, Vermont Avenue, Avalon
Boulevard, Wilmington Avenue, Long Beach
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Boulevard, Long Beach Freeway and Lakewood
Boulevard; and

° The North Long Beach Park and Ride lot at
Butler Avenue and Artesia Boulevard.

TSM Transit Plan Operating Data

Table 6 summarizes the operating characterisitics of the
total Harbor Freeway Corridor TSM altérnative plah in terms of
Bus Miles, Bus Hours and Peak and Base Bus Requirements. Arti-~
culated buses were assumed on all SCRTD Freeway Transit Line-
Haul routes and improved ADB's on Parallel Arterial and Feeder
lines. Improved ADB's were assumed on Torrance and Gardena
Routes. Bus Hours and Bus Miles include both reveniue and non~

revenue service.

Combined service levels of TSM Freeway Transit Routes plus
June 21, 1981 parallel arterial and feeder lihes represent an
approximate twenty percent increase in supply over current cor-
ridor levels.
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Table 6

SUMMARY OF TSM ALTERNATIVE
OPERATING STATISTICS

Harbor Freeway Corridor

TOTAL

PARALLEL ARTERIAL FREEWAY TRANSIT CORRIDOR BUS
AND FEEDER LINES LINE HAUL ROUTES LINES:
Improved ADB Bus Miles~Freeway ‘ - 1,905 1,905
Improved ADB Bus Miles-Surface 94,961 1,245 96,206
ARTIC Bus Miles-Freeway - 15,335 15,335
ARTIC Bus Miles-Surface , - 11,117 11,117
TOTAYL BUS MILES 94,961 29,602 124,563
Improved ADB Bus Hours 7,403.2 230.7 7,633.9
ARTIC Bus Hours - 1,546.1 1,546.1
TOTAL BUS HOURS: 7,403.2 1,776.8 9,180.0
w Improved ADB Peak Bus Requirement °* 526 29 555
YW ARTIC Peak Bus Requirement - - 143 143
TOTAL PEAX BUS REQUIREMENT 526 172 698
Improved ADB Base Bus Requirement 418 9 427
ARTIC Base Bus Requirement - - 48
TOTAL BASE BUS: REQUIREMENT 418 57 475




ALTERNATIVE A-3a
FREEWAY BUS TRANSIT OPERATING PLAN
LIMITED SERVICE-TRUNK LINE WITH FEEDERS
HARBOR FREEWAY CORRIDOR

This plan was developed to represent a bus operational
concept similar to the rail alternatives. It would function as
a limited service = trunk line with a bus feeder system serving
stations from the surrounding service area. An alternate plan
which features trunk line extensions with more varieties of

service is described in a subsequent section of this report.

Planning Assumptions

The definition of this alterhative was based on various
assunmptions relating te physical features of the busway, the
transit vehicles used, fare collection practice, the patronage

projected, and policy service levels.

Physical Features of the Busway - The Harbor Freeway Bus
Transit services would utilize a two-directional/two=~lane
Busway/HOV Roadway to be constructed between Artesia Boulevard

and Adams Boulevard near Figueroa Street. The alignment and
profile for the Busway/HOV Roadway are defined as the "Harbor
Freeway Bus-4" alternative, documented by Caltrans staff in the
Stage I Report. The alignment would be in the freeway median on
an elevated structure except through fill séctions of the
highway - where the roadway would be at the existing elevation
of the highway median.

Ingress and egress to and from the busway would be limited
and restricted to bus/high-occupancy-vehicle (Bus/HOV) use.
Access points between the facility and the freeway would be
located near Exposition Boulevard, Florence Avenue, Manchester
Avenue, Alondra Boulevard and Rosecrans Avenue. Access to the
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street system would occur near Adams Boulevard and at mixed
traffic interchanges with the arterial street system.

Proposed Harbor Freeway Busway stations-would be located
at Exposition Boulevard, Slauson Boulevard, Manchester Avenue,
Rosecrans Avenue, Carson Street and the Pacific Coast Highway.
The stations would be on-line with provisions for carpool and
express bus bypass.

The propesed Century Freeway would contain a similar
facility in the freeway median. Buses and carpools would have
to exit the HOV roadway at one freeway and weave through mixed
traffic to reach the HOV roadway on the other freeway ~- across
three traffic lanes on the Century Freeway in 3,000 feet and
across four lanes in 4,000 feet on the Harbor Freeway. This
arrangement prevents LAX-LACBD buses (line 444X) from stopping
at the Vermont Avenue station on the Century Freeway Bus/HOV
Roadway.

Transit Vehicles - This alternative assumés the use of

articulated buses (ARTIC'S) for busway operations. These
vehicles would have a seating capacity of 69 passengers and a
design capacity of 97 passengers with standees.

Fare Collection - The operating plan assumes use of a
prepaid fare collection system at busway stations. It was assumed

that passengers would pay fares at a barrier as they enter or
leave the stations. For example, a patron traveling between the
Carson Street station and an LACBD bus stop would pay while
entering the Carson Street Station. The returh trip (LACBD to
Carson Street) fare would be collected as the patron leaves the
Carson Street station. Therefore, no fares would be collected
while boarding vehicles, allowing loading at more than one
vehicle door and faster loading rates.
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Patronage Projéctions - The transit demand projections used
for development of this plan are documented in Table 7. The
assumed demand at the maximum load point was 6,200 passengers

per hour in the peak direction.

Policy Service Levels and Hours - Maximum policy headways
were éstablished at 15 minutes during peak periods (6-9 am and
3-6 pm), shortened as necessary to satisfy estimated passenger
demand. The 15-minute headway would continue through the midday
(9:00 am - 3:00 pm) hours. Early morning headways would be 20
minutes; evening and night headways, 30 minutes. Service would
be operated 19 hours per day between 5:00 am and 12:00 midnight.

Operating Plan

Bus needs and operating characteristics were developed for
a typical weekday. Bus routes, route distances and travel times,
service levels, and operating statistics are detailed in the
following sections.

Route Plah - The route plan would consist of three limited
service-trunk lines operating exclusively within the Busway

facility, and one short service line extending to the Artesia/
Vermont Transit Center. Figures 8 and 9 illustrate the line- -
haul routing plan used for the proposed Harbor Freeway Busway/
HOV Roadway and for the LACBD. Each bus line would operate
between outlying transit center/park-and-ride lots, through the
Los Angeles Central Business District to Union Station.

route distances and travel times bhetween stations/stops for each
bus line. Bus operating speeds on the Harboir Freeway while in
mixed flow (uUnder 1995 conditions) were assumed at an average
speed of 50 miles per hour. Operating speeds on arterial and
downtown (or World Way) streets with bus stops were assumed at
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Table 7

PEAK HOUR DIRECTIONAL PASSENGER VOLUMES

BETWEEN STATIONS/STOPS

HARBOR FREEWAY BUSWAY

NUMBER OF PASSENGERS CARRIED

NORTHBOUND (A.M.)

SOUTHBOUND (A.M.)

TWO-WAY

SOUTHBOUND (P.M.) NORTHBOUND (P.M.) TOTAL

San Pedro and Pacific
Coast Highway

Pacific Coast Highway
and Carson

Carson and Artesia

Artesia and Rosecrans

Rosecrans and Century
Freeway

Century Freeway and
Manchester

Manchester and Slauson

Slauson and Coliseum
(Exposition Blvd.)

Coliseum and Figueroa/
Venice ’ :

Figueroa/Venice and
Figueroa/l4th

Figueroa/14th and
Figueroa/Pico

Figueroa/Pico and
Figuerca/l12th-1l1th

Figueroa/12th-11th and
12th-11th/Hope

12th-11th/Hope and
12th-~11th/Grand

12th-11th/Grand and
Olive/12th=11th

Olive/12th-11th and
Olive/Olympic

Olive/Olympic and
Olive/9th

Olive/9th and
Olive/8th

712

1,113
1,792
2,066

2,419

5,839

5,884
6,229%
6,054

6,039

5,874
5,743
5,702
5,541
5,325
5,102

4,966

* Maximum Load Point of Corridor

39 .

305
477
768
886

1,037

2,635 .
2,503

2,670%
2,620

2,619

2,537
2,442
2,400
2,361
2,350
2,298

2,233

1,017

1,590
2,560
2,952

3,456

8,784
B,342

8,406
8,899%
8,674

8,658

8,411
8,185
8,102
7,902
7,675
7,400

7,199



Table 7 (Continued)
PEAX HOUR DIRECTIONAIL PASSENGER VOLUMES
HARBOR FREEWAY BUSWAY

NUMBER. OF PASSENGERS CARRIED
- o - NORTRBOUND (A.M.) SOUTHBOUND (A.M.) TWO-WAY
BETWEEN STATIONS/STOPS SOUTHBOUND (P.M.) NORTEBOUND (P.M.) TOTAL

Olive/8th and

Olive/7th 4,512 . 2,056 6,568
Olive/7th and

Olive/6th 2,837 1,289 4,126
Olive/6th and i

Olive/5th 2,034 945 2,979
Olive/5th and

Olive/4th ’ 1,609 : 686 2,295
Olive/4th and

Olive/3rd 1,568 640 2,208
0live/3rd and ' .

Olive/lst 1,425 _ 595 _ 2,020
Olive/lst and '

1st/Hill 1,301 531 1,832
1st/Hill and L

1lst/Broadway 1,028 531 1,559
1st/Broadway and ' L

1st/Main 863 . 311 1,174
1st/Main and

1st/Los Angeles 597 211 808
Los Angeles/lst and ‘ . '

Los Angeles/Temple " 489 184 673
Los Angeles/Temple and _ | .

Los Angeles/Arcadia 159 B2 241
Los Angeles/Arcadia and

Alameda _ 133 69 202
Alameda and Union Station 51 43 94

Source: Caltrans interpretation of LARTS projections combined
with LACBD projections by WSA staff. :

L
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‘ Table 82
SUMMARY LINE DESCRIPTION ~ HARDOR FREEWAY BUSWAY
‘Limited Bervice -~ Trunk Line Plan/Line 737

DISTANCE ETATION

BETWEEN CUMULATTVE: - ) TO AVERAGE-
STATIONS (MILES) DISTANCE (HILES) RUNNING DWELL STATION SPEED _(IMPH)
Channel Street
(P&R ‘Transit Center) : 0.0 0.0
. ) 3.2 o 6.0
Pacific Coast Highway 3.2 0.6 . 6.6 29.1
. 3.5 7.0
Carson - 6.7 ' 048 7.8 26.9
, 4.5 8.5 i
b Rosecrans ' i 11.2 0.4 8.9 30.3
3.9 7 5.0
Manchester : ‘ 15.1 0.4 5.4 43.3
2.5 3.3
slauson 17.6 T 0.2 3.5 42.9
1.3 , 1.9 ,
‘Coliseum : © . 18.9 : 0.4 2.3 33.9
2.3 ' 6.9 ,
Convention Center 21.2 -2} 6.9 20.0
‘2.3 - 17.3 .
tUnion Station R 23.5 -3 17.3 _8.0
23.5 o 587 24.0

{1} Based upon peak hour, peak direction requirements.
{2) ‘Dwell times incluced: in assumed overall travel speed on Figueraa Strect to the Convention Ci#nter of 20 MPH.
(3) Dwell times included in agswned overa]l travel spced in éowntown of 8 B



Table 8B
SUMMARY LINE DESCRIPTION - HARBOR FREEWAY' ljUSh‘AY
Limited Service -~ Trunk Line Plan/Line 740

L

DISTANCE STATION

BETWEEN " 'CUMULATIVE . ‘(1) TO . AVERAGE
STATIQONS MILES . ‘DISTANCE (MILES) RUNNING :DWELL: © STATION .BPEED (MPH!
Artesia Blvd. P&R Center 0.0 0.0
2.4 ’ _ 5.1 '
Rosecrans : 2.4, : 0.4 5.5 26,2
‘ 3.9 5.0
Manchester . ' . . A 6.3 0.4 5.4 43.3
' 2.5 3.3 '
& Blauson ' 8.8 0.2 3.5 42.9
1.3 1.9
' Coliseun - 10.1 0.4 2.3 33.9
- 2.3 . 6.9
Convention Center 12.4 - -2 6.9 20.0
2.3 ‘ 17.3
‘Onion ‘Station _ 14.7 3 17.3 8.0
. 14.7 : ' 40.9 21.6

{%; _Baqqg ugon peak hgu;,igeak direction requirements. :
} Dwell times included in assumed overall travel speed on Figueroa Street to the Corivention Center of 2
(3) Dwell times included in assumed overall travel speed in downtown of & MPH. t " £ 20 Men.
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STATION/STOP

96th (LAX Transit
" Center)

‘Aviation
Hawthorne
Crenshaw
‘Manchester
7815uson

. Coligeum
Convention Center

Union ‘Station

LAX Transit Center
’ to
Union Btation

fable 8C

SUMMARY LINE DESCRIPTION
HARBOR FREEWAY BUSWAY
Limited ‘Service - Trunk Line Plan/Line. 444X

AVERAGE
SPEED (MFPH)

DISTANCE : - \
BETWEEN CUMMULATIVE . TRAVEL{$§M& {#inutes) :
T BTATIONS: {Miles) DISTANCE: (Mileg) " Running  pwell™ “Station-To-Station
0.0 0.0 0.0
4.0 18.4
_ 4.0 0.3 18.7
1.2 1.8
5.2 0.5 2.3
1.7 2.4
. 6.9 0.4 2.8
4.6 5.9
11.5 . 0.4 0.3
2.5 . ‘3.3
14.0 0.2 3.5
1.3 1.9
2.3 15.3 0.4 2.3
B 6.9
17.6 -12) 6.9
2.3 17.3 :
20.3 -(3) 17.3
19.9 60.1

(1) Based upon ‘peak hour, peak direction reguirements

(2) Dwell times included in assumed overall travel speed on ‘Flgueroa Streect to the Convention Center of 20 MPH

(3) Dwell times included in assumed overall travel spced in downtown of 8 MPH'

12.8
31.3
36.9
43.8
42.9
33:9
20.0

B.0

19.9



Table 8D
SUMMARY LINE DESCRIPTION
HARBOR FREEWAY BUSHAY
Limited Service - Trunk Line Plan/Line 750

Séf-;ﬂﬁfﬁg _  CUMMULATEVE ‘ TMV""L&)I“E (Minutes) ‘ AVERAGE
STATION/ STOP STAYIONS (Miles) DISTANCE (Miles) Running Dwell '™ Station-to-Station SPEED (MPQ_
Studebakar -

(Norwalk Transit Ctr) E 0.0 t.0 0.0 C 0.0
Lekewood & 2 2.3 ' A 0.2 3.3 a1.8
Long Beacthreéway .2{3 4.5 30 0.4 3.4 38.8
Long Beach Boulevard 2.9 6.5 27 0.5 _‘ 3.3 36.4

= ‘Wilmington : ‘1'7 8.2 2.4 0.4 » 2.8 6.4
Avalon 16 : 9.8 F.2 0.5 2.8 34.3
‘Manchester _ >0 12.8 > 0.4 4.3 41.9
Slauson 2.5 . ' 15.3 3.3 0.2 3.5 42.9
Coliseum 13 : 16.6 39 0.4, 2.3 33.9
,Fonvention Cénter 2.3 - 18.9 69 ' -(2) 7 6.9 20.0.
Union Station 2.3 21.6 _17'3 -3 17.3 8.0

' Norwalk Transit Center . . ..
to . 212 . 4909 © 25.5
Union Station . . :

{1} Based upon peak hour, peak direction rcguirvemcnis . .
{(2) Dwell times included in assumed overall travel speed oh Figueroa Street to the Convention Center of 20 MPIL

{3) Dwall times included in assimead overall truved speed in owntown of §HUi.
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20 and 8 miles per hour, respectively.

Headways ~ The individual bus line service requirements for
meeting patronage demands are listed on Tables 92 to 9D. The
combined average bus headway {(occurring between Century Freeway
and Union Station) for the peak hour in peak direction would be
approximately 45 seconds. This would likely require two bus
berths per station at the Manchester, Slauson, and Coliseum
stations. In the LACBD, a skip-stop arrangement would be used.

Operating Statistics - Estimated bus trips, cycle times,
equipment needs, bus hours, and bus miles by line are showh in
Table 10. Assumptions utilized for calculation of revenue and
non-revenue hours and miles are documented elsewhere.
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I - Pable 9A

. BUS ASSIGNMENTS BY HOUR OF THE DAY

l HARBOR FREEWAY BUSWAY .
! Limited Service - Trunk Line Plan/i.ine 737
. _' _ (l)Buses/séﬁf” " Design
Schedule Design Passenger'™’ (One-Way Total Headway
! Hour Volume/Eour - Revenue Trips} Buses/Hour (Minutes)
(IN) (OUT) (IN) (OUT) ~ {IN) (OUT)
i 5-6 AM 230 230 3 3 6 20.¢ ©20.0
6-7 1,200 570 12 9 21 5.0 6.7
7-8 2,400 $70 27 12 39 2.2 5.0
' B-9 1,200 a70 12 9 21 5.0 6.7
9-10 600 600 5 5 10 12.0 12.0
! 10-11 600 600 5 5 10 12.0 12.0
11-12 600 600 5 5 10 12.0 12.0
! 12-1 Py 600 €00 5 5 10 - 12.0 12.0
1-2 600 600 5 5 10 12.0 12.0
I 2-3 600 5G0 5 5 10 12.0 12.0
3~4 970 §10 9 8 17 6.7 7.5
' 4=5 570 1,830 9 - 18 27 6.7 3.3
- 5-6 970 2,400 10 7 37 6.0 2.2
6=7 600 910 7 12 19 8.6 5.0
l 7=8 660 600 7 7 14 8.6 B.6
8=-¢ 600 600 7 7 14 8.6 8.6
9-10 230 230 2 2 i 30.0 30.0
106-11 230 230 2 2 4 30.0 30.0
11-MID- 230 230 2 2 4 30.0 30.0

NIGEY

(1) Bascd upon maximun load point north of Rosecrans; includes lines
727 and 740 (Short Lines).

- (2) Totals do not balance due to differences between AM and PM peak
regquirements:

I - TGTAL 139 148 287



Tabie 9B

BUS ASSIGNMENTS BY HOUR OF THE DAY
HARBOR FREEWAY BUSWAY

..Limited sg;vice = Trunk Linhe Plan/Line 740

. _ (1) Buses/Hour S , Design
Schedule Design Passenger ™' (One-Way Total Heacway
Hour Volume/Houxr | Revenue Trips Buses/Hour (Minutes)
(IN) - (OUT) (IN) (oUT) (IN) - {OUT)
5-6 AM 230 230 3 3 8 20.0 20.0
6-7 1,200 970 4 4 6 15.0 15.0
" 7-8 2,400 970 4 4 6 15.0 15.0
8-9 1,200 970 4 4 6 15.0 15.0
9-10 500 600 4 4 6 15.0 15.0
10-11 600 600 4 4 6 15.0 15.0
11-12 600 600 4 4 6 15.0 15.0
12-1 PM 600 500 4 4 6 15.0 15.0
1-2 600 600 4 4 6 15.0 15.0
2-3 600 600 4 4 6 15.0 15.0
3-4 970 910 4 4 6 15.0 15.0
4-5 970 1,660 4 4 6 15.0 15.0
5-6 970 2,400 4 4 6 15.0 15.0
6-7 600 910 2 2 4 30.0 30.0
7-8 600 600.. 2 2 4 30.0 30.0
8-9 600 600 2 2 4 30.0 30.0
9-10 230 230 2 2 4 30.0 30.0
10-11 239 230 2 2 4 30.0 36.9
11-MID- 230 230 2 2 4 30.0 30.0
NIGHT )
TOTAL 63 632 126

(1) Based upon maximum load point north of Rosecrans; includes lines
737 and 740.

(2) Totals do not balance due to differences béetween AM and PM peak
requirenents.
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27
JIONT

.
azbie 9C

S 8Y HOUR OF THE DAY

HARBOR FREEWAY 3USWAY

- Limiteé Servicé - Trunk Line Plan/Line 444X.

(1) Based upon maximum load point north of Coliseum

48

) (1) gpseS/ﬁour _ Design
Schedule Design Passenger {One~Way Total Headway
Hour Volume/Hour . Revenue Trips) - Buses/Hour (Min.)
(IN) (OUT}) (IN) (OUT) (IN) (ouT)
5-6 Al 190 190 3 3 6 20.0 20.0
6-7 990 300 13 11 24 «.6 5.5
7-8 1,970 300 26 13 ' 39 2.3 4.6
" g<9 590 800 13 T11 24 4.6 5.5
9=10 490 470 8 8 16 - 7.5 7.5
10-11 490 590 N 8 16 7.5 7.5
11-12 490 490 ) g 16 7.5 7.5
12-1 P 490 490 8 3 16 7.5 7.5
1-2 490 490 8 8 16 7.5 7.5
2~3 450 490 8 8 16 7.5 7.3
3-4 560 750 11 10 21 5.5 6.0
4=5 806 1,360 11 18 29 5.5 3.3
5-6 820~ 1,970 11 26 37 5.5 2.3
6-7 490 750 8 11 19 7.5 5.5
7-~8 490 450 8 8 16 7.5 7.5
8~9 190 490 8 8 16 7.5 7.5
9-10 190 190 3 3 -6 20.0 20.0
10-11 190 190 3 3 6 20.0 20.0
11-MID  "190 190 _.3 _ 3 __ 6 20.0 20.0
NIGHT
TOTAL 155 176 345



Table §D
BUS ASSIGNMENTS BY HOUR OF THE DAY
KARBOR FREEWAY BUSWAY

Limited Service - Trunk Line Plan/Line 750

. B . . “(l)' Busesfﬂgur . -'pasagp" _
Schedule Design Passenger (One-way Total Headway
Hour Volumie/Eour .. Révenue Trips) Bises/Hour (Minutes)

(IN) (OUTy) - (IN) ~(ouw) (IN)  (OuT)
5-6 AM 219 210 4 4 .. 8 15.0 15.0
6=7 1,080 870 14 12 26 4.3 5.0
"7+8 2,160 870 28 14 42 2.1 4.3
8=9 1,080 370 14 12 , 25 4.3 5.0
9-10 540 550 g 8 16 7.5 7.5
10-11 540 540 8 8 16 7.5 7.5
11-12 540 540 g 8 16 7.5 7.5
12-1 P¥ 540 540 g 8 16 7.5 7.5
1-2 540 540 8 g 16 7.5 7.5
2-3 540 540 g 8 16 7.5 7.5
3-4 879 820 12 11 23 5.0 5.3
4=5 870 1,499 12 20 32 5.0 3.0
5-6 870 2,160 12 28 40 7.5 2.1
5-7 540 520 ) 12 20 7.6 5.5
7-8 540 540 IS 8 16 7.5 7.5,
8-5 540 540 3 8 1% 7.5 7.5
9-10 210 210 4 4 8 15,0 15.0
10-11 210 210 4 4 8 15.0 15.0
11-MID- 210 210 e 4 4 -8 15.0 15.0

NIGHT g — ——
TOT AL 180 189 369

(1) Eaded upon'maximum load point cast of Avalon.
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: Table 10
! SUMHMARY OF OPERNFING STATISTICS
ALTERNATIVE A-3a ' _
pus Tries  me!?  cvee(®? BUSES NEEDED )
BUS PER DAY LENGTH  TIME- AM BM : ___BUS HOURS BUS MILES .
'ROUTE (19 Hours) {(Miles) (Mins.) PEAK BASE PEAK NIGHY REVGENUE WON-REVENUE TOTAL REVENUE NON-REVENUE TOTAL
737 '
(San Pedro : ’ .
- LACBED) 287 23.5 - 129.1 58 11 58 5 308.9 94.5 403.4 6744.5 1890.0 8,634.5
740
(Artesia &
Vermont- . . ‘
LACBD 126 14.7 90.0 6 6 6 i 94.5 5.4 99,9 1852.2. 108,0 1,960.2
N . . .
- a44x RS
(mx - . . .
LACBD) 345 19.9 ¥32.2 58 18 58 7 380.1 88.2 4683 6865.5 1764.0 8,629.5
w750
© (Norwalk _
- LACBD) 369 21.2 109.8 53 15 53 8 337.6 gl.9 419.5 7822.8 1638.0 9,460.8
Totals 1,127 175 50 175 23 1121.1 270.0 ©1391.1  23285.0 5400.0 28,685.0

(1} Based upon northbound direction
(2) Roundtrip including layover (factor = 1.10) -
’ (3) Bus Hours = Ea\mninq time X Pus trips) 1\.'1(-1] + [(Base buses) 54 + (Peak on&buseé)lﬂ]
: 60 60
Revende Hours - Non-Revenue Hours
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ALTERNATIVE A-3b
FREEWAY BUS TRANSIT OPERATING PLAN
LIMITED SERVICE-TRUNK LINE WITH ARTERIAL EXTENSIONS
HARBOR FREEWAY CORRIDOR '

An alternative bus operating plan for Harbor Freeway Bus
Transit would function as a 1iﬁited service - trunk line with
arterial extensions, plus feeders serving stations from surrounding
areas. This plan was developed as an alternative to the Limited
Service-Trunk Line Plan presented in the previous section.

Planning Assumptions

Assumptions relative to physical features of the busway,
transit vehicles (articulated coaches), fare collection, line
haul demand and policy service levels for this alternative were
the same as for the trunk line - with feeders service concept.

Operating Plan

The operating plan would be a modified version of the
"Proposed Harbor-Century Freeway Transitway Bus System" developed
by SCRTD staff.(lz) The key differences between this plan and the
Plan originally developed by SCRTD staff are as follows :

e Line 448X would be moved from Avalon Boulevard to the
Harbor Freeway Busway;

@ Service levels on the busway line-haul section would be
provided at demand levels;

@ All bus lines would service each on-line station
(including Carson Street and P.C.H.):
© Lines 813 and 814 would be re-routed following Artesia

the proposed Artesia/Vermont Transit Center; and

(12) Southern California Rapid Transit District Proposal Harbor-
Century Transitway System, SCRTD Planning Department, February

1981. 51
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e The Avalon Boulevard Line 448X woiuld be replaced with
a local service line operating between San Pedro and the
Century Freeway/Busway Avalon Station.

Route Plan - The route plan would consist of nine limited

service lines, thrée of which would operate exclusively within

the Busway facility. The other lines would extend from the Busway
into surrounding service areas. Figure 10 shows the routing plan
for Freeway Transit buses with Alternative A=-36. A typical LACBD
bus stop plan is shown in Figure 1l. Each bus line would operate
between outlying transit center/park and ride lots, through the
Los Angeles Central Business District to Uhion Statioh.

Routé Distdnces and Travel Times - Tables 11-A to 11-I display

the route distances and travel times between stations/stops for each
bus line. Dwell times assume prepaid fares throughcut the system.

Headways - Bus service requirements for meeting patronage
de:nands--é_re -é_hown in Tables 12a through 12C. Theé Century Freeway
corridor lines 750 and 444X aré identical in route distance,
travel times and service requirements to the same lines in the
trunk lines = with feeders plan. The seven South Bay lines were
assigned headways which, when combined, would meet demand
estimates for this line-haul portion of the Harbor Freeway
Corridor. This was accomplished by running all lines on policy
headways individually, augmented where necessary to meet demand
as follows :
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direction (7-8 A.M. inbound and 5-6 P.M. ouatbound)
instead of the reguired policy minimum of 4 buses; and

e Lines 813, 449X and 448X were assigned 5 buses each in
the outbound direction from 6-7 P.M. instead of the
required policy minimum of 3 buses per hour.

52



N TR N R D D S AN N (U (N NS R R D (N aEm w0

CONVENTION CENTER

DPM TERMINAL UNION STATION

TRANSPORTATION
CENTER
755 449X 448x 737

“\.._
0]
l"-.
%
Sahta Barbara Qs 740 750 813 814
<
o 23 i .
_E > Slauson Ave. < 2 9 £ g
" A SR fho < & 4 e
LAX o M RN L g o G o g
TRANSIT CENTER 9 £ Yool ® 3 i i & :
444x - 2 vd. i~ & : ©
_E § Manchester Blvd. 0~ § 5 o o E 3
< g Crenshaw ‘g E -S' SJ S A
444X Blvd. é 9750 :
Y 00— ® 5
9.
A g El Segundo Blvd.: Transitwgg
ﬁ E ’ OSEnCE{a’gs Greenleaf Blvd,
'3 p - % : esia Blvd. NORWALK
> & g 0O 449x TRANSIT CENTER
= 5 a = ‘ 750
oG = o North Long Beach
o S pPark/Ride Lot
g« g;’: %‘_,E_ (Butler Ave)
Sa,, = . Q ON-LINE STATION'
: [ by o
. : g CLINF ,
'.Blvd. E B g ,5 {1 LINE TERMINAL
- A m . ;
‘s : TRANSIT ‘CEN
814 Pacific Coast HWY 08 g W TRANSTT TER
M 3
San Pedro 7&75 % QBJ
galp Channel St.’ L i~
ot - Park/Ride Lot Channel " P.C.H. _ EAST LONG BEACH
Miraflores

B TRANSIT CENTER

:SBhepard St. (COLORADO 5T)

L 0 d D
Marinelapng ~ 813 O@(%eo

%
Busway Route Plan
Harbor Freeway Corridor
Limited Service -Trunk Lines With Extensions.

WUibar Simith and Associates FIGURE 10



i

;

ST

‘@
1@
ST

b o)k e,

__OLIVE_ STREET

— — — ——— e — — —— e —— — — ——— S w——y  Se——

i

| x |

| o x 150"~ B oo ® 50— M) |
LEGEND: —| = © .f E © E I E ;

@) san PEDRO STOP
LAX BUS STOP
© NORWALK BUS STOP

ILLUSTRATIVE EXAMPLE OF
OLIVE STREET BUS STOP PLAN
IN FINANCIAL DISTRICT OF LACBD

Wibr Soith and Associates

FIGURE 11



ES

Ems OOE ONR B NN B NN MW N IS MR N G e
T L 4

i
1 1

. Table 11A
4* SUMMARY LINF DESCRIPTION
HARBOR FREEWAY BUSHWAY
Limited Service - Trunk Line Plan/Line 750 to Norwalk
. Trunk Lines With Arterial Extensions
_ DISTANCE . . . |
- BETWEEN CUMULATIVE TR’WELﬁ'fI“E (Minutes) AVERAGE
STATION/STOP ] STATIONS: (Hiles) DISTMICE {Miles) Running Dwell Station-to--Station ‘SPEED_{MPH)
Studebaker o
- {Norwalk Transit Ctr) 0.0 0.0 0.0 0.0
2.3 - 3.1
Lakewood W 2.3 0.2 3.3 41.8
T 2.2 3.9 *
Long Beach Freeway . 4.5 3.4 38.8
2.0 2.7 0.4 -
Long Beach Boulevard 6.5 3.3 36.4
1.7 2.4 0.6
Wilmington 8.2 0.4 2.8 36.4
1.6 2.3. . _
Avalon 9.8 0.5 2.8 34.3
3.0 3.9 *
Manchester 12:8 0.4 4.3 41.9
2.5 3.3 '
Slauson 15.3 0.2 ‘3.5 42,9
1.3 1.9 ' )
Coliseum 16.6 2.3 33.9
‘ . 2.3 | 6.9 6.4
Convention Center 18.9 _2) 6.9 20.0
’ 2.3 * . 17.3
Union Station 21.8 _(3) 17.3 8.0

Norwalk Transit Center . : E
to 2.2 49.9 258.5
'Unfon Station

{1) Bascd upon peak hour, peak direcction requirements. .
{2} Dwell times included in assvmed overall trave) speed On Fiquru: Strect Lo the Conveua! lon Center of 20 MPI.
{3} Dwell times included in eonumcd oversdl travel snpoc” dn downiess -7 o2
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STATION/STOP

96th {LAX Transit
Center)

‘Aviation

Hawthorne. &
Crenshaw
Manchester
Slauson
Coliseum
Convention Center

Union Station

LAX Transit Center

to
Unfion Station

-
J 3

Table 11B
SUMMARY LINE DESCLIPPION

S 'HARROR FREEWAY DBUSYHAY

Limited Service - Trunk Linc Plan/Line 444X to LAX

Trunk Lines With Arterial Extensions

TRAVEL TIHE

{Minutes)

DISTANCE
BETHEEN CUMULATIVE - '§0)
STATIONS (Miles) DISTAHCE (Miles) Running Dyiell
0.0 0.0
4.0 18.4
4.0 0.3
1.2 1.B
5.2 0.5
1.7 ) 2.4
- 6.9 0.4
4.6 5.9
: 11.8 0.4
2.5 , 3.3
14.0 0.2
1.3 1.9
15.3 0.4
2.3 6.9
17.6 -2
2.3 17.3
20.3 -3
19.9

(1) Based upon peak hour, peak direction requirements,
(2) Dwell times included in asgumed overall travel speed on Figuerva Street to the Convention Center at 20 HPH.
(3) Dwell times fincluded in assumed overall travel speed in downtown of 8 MPH.

Station-to-Station

AVERAGE

SPEED (MPH)

6.0
18.7

2.3
2.8

0.3
35
2.3
6.9
17.3

64,1

12.8 .
31.3
36.9
43.8
42.9
33,9
eo.0
8.0

-19.9

‘-
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Table 11C ' .

SUMMARY LINE DLSCRIPTION - IARBOR FREEWAY BUSWAY

Limited Service - Trunk Line Plan/Line 737 to San Pedro
Trunk Lines With Arterial Extensions

DISTANCE STATION

BETWEEN CUMULATIVE ’ TO AVERAGE
STATION,fSTOP STATIONS (Miles) DESTANCE (MILES) RUNNINE DUWELL STATION SPEED (MI’H)
. Channe]l Street '
" {P&R Transit Center) a.¢ 0.0
3.2 - 6.0 ’
Pacific Coast Highway . 3.2 0.6 6.6 29.1
; 3.5 7.0 )
Carson . : . 6.7 ° 0.8 . 7.8 26.9
\--."u.‘ 4-5 8-5 !
Rosecrans 3 . 11.2 0.4 8.9 30.3
* 3- 9 5.0 .
Manchester 15.1 0.4 5.4 43.3
) 2.5 3.3 ‘
glauson . : 17.6 0.2 3.5 42.9
1.3 1.9
Coligeum ’ _ g 18.9 4 0.4 2.3 33.9
2.3 6.9 (2)
Convention Center 21.2 - 6.9 20.0
Union Station 23.5 17.3 8.0
23.5 B 58.7 24.0

l?l) Based upon peak hour, peak direction requirements.
(2) - Dwell times included in assumed overall travel speed on Figueroa Street to the Convention Center of 20 MPH.
(3} Dwell times included in assumed overall travel speed in downtown of 8§ MPH.
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Fable 11D

TRAVEL TIME (Minutes)

Line Terminal
to 31:.3
Upnion Station

(1) Based upon peak&hour, peak direction requirements.

{2) bDwell times. included in assumed overall travel speed on Figueroa Street to the Convention Centar ‘of 20 MPH.
(3) Dwell times included in assumed overall travel speed in downtown of & MPH. ;

SUMMARY. LINE BERFOWIANCES
HARBOR FREEWAY BUSUHAY
Trunk Lines With Arterial Extensions/Line #13 to Palos Verdes
DISTANCE
BETWELN CUMULATIVE ) -
STATION/STOP STATION/STOP (Miles) DISTANCE (Miles) Riunning Dwell(
South Line Terminal
{Beachview & Sec. Hill Drs} 0.0 0.0
16.6 48.2
Artesia 16.6 0.6
- 2.4 5.1
Rosecrans RS 19.0 0.4
~ 3.9 5.0
Manchester 22.9 0.4
2.5 3.3
Slauson 25,4 0.2
1.3 1.9
Coliseum 26,7 0.4
2. 3'= 6.9 2 1
Convention Center 29.0 -{2)
2.3 17.3 43}
Union Station 31.3 -3

Station-to-Station

' AVERAGE

SPEED (MP11)

0.0
48.8
5.5
5.4
3.5
2.3
6.9
17.3

B9.7

0.0
20.4
26.2

1 43.3

42:9
13.9
20.0

8.0

.20.9
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STATION/STOP

South Line Terminal
(Palos Verdes Dr,
& via Chico)

West

Artesia
Rosecrans
Manchestcr
Slauson
Coliseum
Convention Center

Union Station

Line Terminal
. 4 to
Union Station

Table 11E
SUMMARY L1NE PERFORMANCE

/£

HAKBOR FREEWAY BUSWAY .
Trunk Line With Arterial Extensions/lLine 814 to Palos Verdes

DISTANCE
BETWEEN  CUMULATIVE ~TRAVEL TIHE (Minutes) AVERAGE
STATION/STOP (Miles) . DISTANCE (Miles) Running Dwell( ) Station-to-Station -SPEED (MPli)
0.0 0.0 0.0 0.0
14;0. 40.2
14.0 0.6 40.8 20.6
2.4 5.1 .
_ 16.4 . 0.4 5.5 26.2
3.9 5.0
20.3 0.4 *° 5.4 43.3
2.5 3.3 : ‘
22.8 0.2 3.5 .42.9
1.3 1.9
24,1 . 0.4 2.3 33.9
2'3 6.9 (2)
26.4 - 6.9 20.0
2.3 17.3 3) -
28.7 - 17.3 8.0
28.7 81.7 21.4

{1} Bascd upon peak hour, peak direetion reguirements,

(2) Dwell times included in assumed overall travel speed on Figueroca Street to the Convention Center of 20 MPH.
(3) Dwell times included in assumed overall travel speed in downtown of 8 MPii.
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STATION/STOP

8s -

Artesia P/R (Artesia
Blvd. & Vermont Ave,)

Rosecrans-
Manchester q-“
Slauson

Coliseum

Convention Center

‘Union Station

‘Artesia P/R

to
Union Station i

o

DISTANCE
BETVEEN

STATION/STOP (Miles) -

2.4
3.9
2.5
1.3
2.3
2.3

14.7

Table 11F
SUMMARY LINE PERFORMMNCE

HARBOR FREEWAY BUSWAY
Trunk Lines With Arterial Extensions/Line 740 to Artesia Blvd. P/R

CUMULATIVE

TRAVEL TIME (Minutes)

+

DISTANCE Running Dwelltl)
0.0 0.0
5.1
2.4 0.4
5.0
6.3 0.4
3.3
8.8 0.2
1.9
10.1 0.4
12.4 &9 -12)
. 17,3
14.7 . -3

tﬁﬁ Based ﬁpon peak.nour, peak direction requirements.

{3) Dwell times included in assumed overall travel speed in downtown of 8 MPH.

Station-to-Station

AVERAGE
SPEED (MPH)

0.0
3.5
5.4

3.5

2.3

6.9‘

17.3

40.9

0.0
26.2
43.3
42,9
33.9
20.0
8.0

21.6

- {2) Dwell times included in assumed overall travel speed on Figueroa Street to the Convention Center of 20 MPH.



L.ong Beach P/R

TRAVEL TINE (Minutes)

Union Station

{1)

Bascd upon peak hour, peak direction regquirements.

.
Table 111G
SUMMARY LINE PERI'ORMANCE
HARBOR FREEVWAY BUSWAY :
“Prunk Lines With Arterial Extensions/Line 449X to N.
DISTANCE
BPETWEEN CUMUIATIVE 3 §Y]
STATION/STOP STATION/STOP (Miles) . DISTANCE {Miles) 'BEnning a Dwell
N. Long Beach P/R
{artesia Blvd. & _ N
Butler Blvd.} 0.0 0.0
- 10.7 29.1 .
Manchester 10.7 0.4
2.5 ' 3.3
8leauson . 13.2 0.2
_ 1.3 1.9
Coliseum 14.5 0.4
o 2 3 6.9 (2)
@ Convention Center 16.8 -
2.3 ) ' 17.3 (3)
Union Station - 19.1 ' -
N. Long Beach P/R
to 19.1

" Station=to-Station

6.0
29.5
3.5
2.3
6.9

17.3

59.5

]
- N e .

AVERAGE

SPEED (MPH)

0.0
24,1
42.9
33.9
20.0

8.0

19.3

{2y Dwell times included in assumed overall travél speed on Flgueroa Street to the Convention Center of 20 MPH.
Dwell times included in assumed overall travel speed in downtown of 8 MPH.

(3)
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Table 11H
SUMMARY LINE PERFORMANCE
HARBOR PRLEVIAY BUSHAY :
Trunk Lines With Arterial Extensions/Line 448 to San Pedro

DISTANCE ' : .
BETWEEN CUHULATIVE TRAVEL {HME (Minutes) AVERAGE
STATION/STOP STATION/STOP (Miles) . DISTANCE {Miles) Running  Dwell Station-to-Station  SPEED (MPI)
South Line Terminal
(Alevaria Str. & . *
" ‘Pasec Del Mar) 0.0
- 7.2 . , 22,0
Pacific Coast Highway 7.2 0.6 , 22.6 19.1
Y 3- 5 7 - 0
Carson Street . . 10.7 0.8 7.8 26.9
. | 4.5 8.5
Rosecrang 15.2 0.4 8.9 30.3
ay, 30 9 5-0 N
S Manchester ' 19.1 0.4 5.4 43,3
2.5 3.3
Slauson . 21.6 ’ 0.2 3.5 42.9
B ) 1.3 1,9
Coliseum ' 22,9 0.4 2.3 33.9
2.3 6.9 (2)°
Convention Center . 25.2 : - 6.9 20.0
Union Station 27.5 - 17.3 ‘8.0
27.5 74.17 i 22.1

(1) Based upon peak hour, peak direction regujirements,
{2) Dwell times included in assumed overall travel speed on Figuerca Street to the Conwvention Cente.r of 20 MPH.
(3 DweLl times included in assumed overall travel speed in downtown of 8 MPH,
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Table 111
SUMMARY LINE PERFORMANCE
HARBOR FREEWAY BUSWAY
Trunk Lines With Arterjial Extensions/Line 755 to'h.'Long Reach Transit Center

DISTHHCE -
BETWEEN _ CUMULATIVE ( 1-') AVERAGE
‘SThTIONZSTOP STATION/STOP {Miles) DISTANCE (Miles) Running Duvcll Station-=to-Station SPEFD (MPH)
E. Long Beach .
Transit Center ) 0.0
15.6 42,0
‘Artestia ) 15.6 : 0.6 42.6 1:22.0
2.4 5.1 :
‘Rosecrans Ty 18.0 0.4 5.5 26.2
3.9 5.0 _
Manchester i - .21.9 0.4 ¢ 5.4 43.3
2.5 3.3 .
Elauson 24_4 0.2 3.5 42.9
1.3 1.9
Coliseum -25.7 . 0.4 2.3 33.9
. 2.3 - 6.9° {2)
Convention Center 28.0 - 6.9 20.0.
2.3 17.3 (3) )
Union Center . 30.3 = ' 17.3 . 8.0
E. Long Beach Transit g
Center 30.3 ‘ » . 83.5 21.8

o

to
Union Station

(1) Based upon peak hour, peak direction reguirements. :
(2) Dwell times included in assumed overall travel speed on Figuerca Street to the Convention Center of 20 MPH..
(3) Dwell times included in assumed overall travel speed in downtown of 8 MPH. )
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Table 12A
BUS ASSIGNMENTS BY HOUR OF THE DAY
HARBOR FREEWAY BUSWAY
Limited Service~Trunk Line With Arterial Extensions/Line 750

‘ . (1) Buses/Hour B Design
Schedule Design Passenger (One-Way Total Headway
Hour . Volume/Hour Revenue Trips) Buses/Hour (Minutes)
(IN) . (ouT) (IN} ~ (OUT) (IN)  (OUT)
5-6 AM 210 210 4 4 .8 15.0 15.0
67 1,080 870 14 12 26 4.3 5.0
7-8 2,160 370 28 14 42 2.1 4.3
8-9 1,080 870 14 12 . 26 4.3 5.0
9=10 540 540 E: 8 16 7.5 7.5
10-11 540 5490 8 8 - 16 7.5 7.5
11-12 540 540 8 8 16 7.5 7.5
12-1 PM 540 546 8 8 15 7.5 7.5
1-2 540 540 8 8 16 7.5 7.5
2-3 540 540 8 8 16 7.5 7.5
3=4 870 8§20 12 11 23 5.0 5.5
" 4=5 870 1,490 12 20 32 5.0 3.0
5-6 870 2,160 12 28 40 . 7.5 2.1
6-7 540 820 8 12 20 7.6 5.5
7-8 540 540 8 8 16 7.5 7.5
8<9 540 540 8 8 16 7.5 7.5
910 - 210 210 4 4 8 15.0 15.0
10-11 210 210 4 4 8 15.0 15.0
11-%ID- 210 210 -4 - 4 8 15.0 15.0
NIGHT '
TOTAL .1g0 189 369

'(1) Based upoﬁ'maximum load point east of Avalon.
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. . Table 12B

(- | BUS ASSIGNMENTS BY HOUR OF THE DAY

I HARBOR FREEWAY BUSWAY

Limited Service Trunk Line With Arterial Extensions/Line 444X

i - = = (1) Bvée_s/f:__ou:: T "pzsign

Schedule Design Passendger (One-wWay Total Headway

“Hour _Volume/Hour - . Revenue Trips) ' Buses/Hour . (Min.)
I () i) (IN) - (oUT) (IN)  {out)
5-6 AM 190 190 3 3 6 20.0 20.0
! 6-7 990 800 13 11 24 4.6 " 5.5
7-8 1,970 800 26 13 " 39 2.3 4.6
"8-9 990 800 13 11 24 - 4.6 5.5
9-10 490 470 -, 8 8 16 7.5 7.5
10-11 490 490 ‘8 8 16 7.5 7.5
' 11-12 490 450 8 16 7.5 7.5
12-1 PN 490 490 8 16 7.5 7.5
i 1-2 490 490 8 16 7.5 7.5
2-3 490 490 8 16 7.5 7.5
!{ . 3=4 800 750 11 10 21 5.5 6.0
4-5 800 1,360 11 18 29 5.5 3.3
l , 5-6 800 1,970 11 26 37 5.5 2.3
' 6=7 490 750 g8 11 19 7.5 5.5
l 7=8 490 490 8 8 16 © 7.5 7.5
8-9 490 490 8 8 16 ‘7.5 7.5
_ 9-10 190 190 3 3 6 20.0 20.0
' 10-11 . ig0 190 3 3 6 20.0 20.0
11-MID 190 190 3 3 6 20.0 20.0

NIGHT - o
TOTAL 169 176 345

(1) Bzased upon-maximum load point north of Coliseum
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Table 12C
BUS ASSIGNMENTS BY HOUR OF THE DAY
HARBOR FREEWAY BUSWAY

. Composite of South Bay Lines
Trunk Lines With Arterial Exensions/

» él) Buses/Hour ' _ "~ Average
Schedule Design Passenger (One-wWay ~ Total . Headway
Hour _Volume/Hour Revenue Trips) Buses/Hour _ (Minutes)
(IN) (OUT) (In}  (OUT) (IN) - {CUT)
5-6 aM . 230 230 9 9 18- 6.7 6.7
6-7 1,200 970 28 28 56 2.1 2.1
7-8 2,400 970. . 31 28 59 . 1.9 2.1
8-9 . 600 970 28, 28 56 2.1 2.1
9-10 600 600 12 12 - 24 5.0 6.7
10-11 600 600 12 12 24 5.0 5.0
11-12 600 600 12 12 24 5.0 5.0
12-1 PM 600. 600 12 12 24 5,0 5.0
1-2 500 600 12 12 24 5.0 5.0
2-3 600 600 12 12 24 5.0 5.0
3-4 910 910 28 28 56 2.1 2.1
4-5 970 1,660 28 28 56 2.1 2.1
5-6 970 2,400 28 31 59 2.1 1.9
6-7 600 910 9 15 24 6.7 4.0
7-8 600 600 9 9 18 6.7 6.7
3-9 600 600 9 9 18 6.7 6.7
9-10 230 230 6 6 12 10.0 10.0
10-11 230 230 6 6 12 10.0 0.0
11-MID- 230 230 _6 _ 6 12 10.0 10.0
NIGHT T .
TOTAL . : o297 303 . 600

(1) Based upon maximum load point north of Coliseum
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Policy headway frequencies were uséd for these lines at all
other times of day, and on all other South Bay Lines.

Lines 813, 449X, 448X, 750 and 444X would operate all day
from 5 AM to 12 midnight; lines 737, 814, 740 and 755 would
operate peak hour seérvice only, from 6-9 AM and 3=6 PM.

The combined average bus headway for all lines (occurring
north of the Century Freeway) for the peak hour in the peak
direction would be approximately 45 seconds. This would probably
require two bus berths per station at the Manchester, Slauson,
and Coliseum Stations. Ih the LACBD, a skip-stop arrangement
would be used (see Figure 12),

Opérating Statistics ~ Estimated operating statistics for
Altetrhative A=3b are summarized in Table 13.
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) Table 13
SUMMARY OF OPERATING STATISTICS
ALTERNATIVE A-3b
: (1) (2) BUSES NEEDED
. BUS TRIPS LINE: CYCLE — I3 b . B (3)
RUS PER DAY LENGTH TIME ° aM PM BUS_HOURS BUS_MILES —
ROUTE (19 Hours) (Miles) {(Mins.) PEAK BASE PEAK NIGHY REVENUE NON-REVENUE TOTAL  REVENUE NON-REVENUE TOTAL
750 1369 21,2 109.8 53 15 53 4 337.6 81.9 419.5 7822.8 1638.0  9,460.8
444% ' 345 19.9 132.2 58 18 58 5 380.1 ' 88.2 468.3 6865.5 1764.0  8,629.5
737 54 23,5  129.1 15 - 15 - 58.1 27.0 85.1  1269.0 540.0 1,809.0
813 134 31.3 197.3 14 14 14 7 215.4 12.6 228.0  4194.2 252.0  4,446.2
814 ') 28.7 -179.7 12 - 12 - . 71.9 21.6 - +93.5  1377.6 432.0 1,809.6
740 48 > 14.7 90.0 6 - 6 - 36.0 10.8 46.8° '705.6 216,0 921.6
449x 134 Y 19,1 130.9 . 9 9 9 5 146.2 8.1 154.3 2559.4 162.0  2,721.4
- €

448x 134, 21.5 '164.3 11 11 11 6 183.5 9.9 . 1934 3685.0 198,00  3,883.0
n155 48 30,3 183.7 13 - 13 = 73.5 23.4 96.9  1454.4 468.0 - 1,922.4
h 3 T
Totals 1,314 191 67 191 27 1502.3 .283.5 1785.8  29933.5 5670.0  35,603.5

(1) " Based upon northbound direction

{2} Roundtrip including layover {(factor = 1.10) _

{3) Bus Hours = {Running time X Buse trips) 1,10 + (Base buses) 54 + (Peak onlLbuses)v"}_gg ;

' 60 f : ; 60 . E ; - B
Réveiiue Hours o . ,Non-—_R‘ev‘é'nue Hours j ' ’ P —
oM e = - : : .

(e ;!| l-; 'S B '

Fid
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ALTERNATIVE aA-3¢c - icC
REVERSIBLE LANE BUSWAY OPERATING REAN:. - ¥
HARBOR FREEWAY CORRIDOR o

_ This Plan is similar to the Trunk Line-With=Feeders Plan
with the exception that the busway would be a3reversible, ohe-
lane facility. The facility would serve northbound passengers
during the A.M. peak and southbound passengers.:during the: P.M.
peak.

It was assumed for this analysis that: leveislef servite and
feeder characteristics would .be similar tolthose of:- the Tunk
Line-With-Feeders Plan, and that operating:rspeesdsson the dmisway
(peak commute direction) would also be comparabdes . ..

Buses in the reverse commute directidnuwdﬁéd operidtesin
mixed traffic on the Harbor Freeway; it was.assamed in:this ana-
lysis that operating speeds in the reverse commute. dirention
would be similar to those of the Harbor Freewayrbuses in:the TSM
plan. In the off-peak, assumed round trip-timés were based on
one-way travel at busway speeds plus one-way-trangl atamixgd
traffic speeds, regardless of direction ofioperé&tion of ithe

reversible busway.

Configuration of the Reversible BuswayrPlamyroutes mms.
identical to those for the Trunk Line-With-Feeders:Plam.: Die
to the slower reverse-commute direction opexatdons. in mixend
traffic, more bus hours and peak buses would beutrequired:to
provide the same level of service as the Trunk Line=With-Feeders
Plan. Increased fleet requirements also resultrfrom. a ;slight
increase in bus miles due to deadheading of theoéxtra buses:

reguired.

Operating characteristics of the Reversible: Busway -Plan
are listed in Table 14. '
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Table 14
OPERATING‘CHARACTERISTICS-REVERSIBLE-BUSWAY PLAN
Harbor Freeway Corridor

s BUS MILES nus l:;ﬁt,
LENE O ROUVE OYPE WYPE_ FREEWAY SURIACE TOTRL  mours  qupl)
442x% Trocway Transie{2) ARTLC 628 2,450 3,078 210.1 20
444X Frecway Transit ARTIC 7.098 1,622 8,720 4'96,;0 61
448 Feedor ADDB 461 576 1,037 59.1 4
449 F'eeder ADB - 983 983 62.8 4
737 Frceway Transit ARTIC 7,226 1,535 8,761 428.9 62
740 Freeway Transit ARTIC. 1,438 540. 1,978 109.2 7
750 Frecway Transit ARTIC 7,853 1,662 9,515 446.8 55
755 Fceder ADB 783 295 1,078 51.1 7
o 813 reeder ADB 283 2,407 2,690 139.1 8
Y Feeder ADB - 888 888 46.7 6
Gl Feeder ADD - 695 695 " 59,5 6
1 Feeder | ADB - 378 378 30.9 3
T2 Feeder ADD - - 387 387 32,5 3
Subtotal ADB 1,527 6,609 8,136 4g1.7 41 .
Subtotal ARTIC 24,422 7,809 32,052 1,691.0 205.
TOTAL 25,770 14,418 40,188 2,172.¢9 246

(ITNnt Tn¢luding spares
(lZ)IOPCrat_es ln “_\I}Qd traffic on Narbor éI-‘rQeway . c m e - R -
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ALTERNATIVE A-4a
ICTS OPERATING PLAN (FULL SERVICE)
HARBOR FREEWAY CORRIDOR

An operating plan for ICTS ih the Harbor Corridor was
developeéd based on thé following major assumptions:

(1)
(2)

(3)
(4)

(5)

Guideway location plans, verticle profile with
station locations specified by CalTrans;

Use'of the Los Angeles Downtown People Mover
guideway in the CBD;

Patronage projections supplied by CalTrans;

Train performance data supplied by the manufacturer;
and

Full service (i.e., all trains running the full length
of line).

Route Length and Station Locations

Total route léngth between Union Station and Port of Call
via the Harbor Freeway/DPM alignment would be about 25 miles.
For purposes of this study, stations were assumed at the
following locations; from soﬁth to north.(l3)

Ports of Call
Channel Street
Pacific Coast Highway

Carson

Artesia

Rosecrans

Century (transfers)

Manchestet

Slauson

Coliseum

Convention Center

(13)

The route originally ended in San Ped¥o near Channel Street
and was subsequently extended to Ports of Call.
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Seventh & Figueroa
Fifth & Figueroa
Library

Pershing Square
Hill Street

Civic Center
Little Tokyo

Union Station

Patronage

Patronage projections for the Harbor Freeway Corridor
supplied by Caltrans indicate total daily transit boardings of
135,000, with 7300 passengers per hour at the maximum load point
in the peak holir. Projected peak hour directional passenger
volumes are summarized in TablelS.(14)

Train Performance Estimates

Estimates of ICTS train performance were made, reflecting
the extension of the line to Ports of Call. 1In addition, these
estimates reflected the following:

(1) Operation under peak conditions with a full seated and
standing load of 85 passengers per car;

(2) 3 cars per train (2 powered), reflecting the train
length restriction imposed by 150 foot platforms
specified for the LADPM;

(3) Use of a maximum speed of 60 mph, except where curves
would require speed restriction;

(14)
Subsequent to the development of these estimatesg, it was
decided by Caltrans to extend the line to Ports-of-Call.
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Table 15

PEAX HOUR DIRECTIONAL PASSENGER VOLUMES
HARBOR FREEWAY GUIDEWAY

NUMBER OF PASSENGERS CARRIED
NORTHBOUND (A.M.) SOUTHBOUND (A.M.} TWO-WAY

BETWEEN STATIONS SOUTHBOUND (P.M.) NORTHBOUND (P.M.) TOTAL
San Pedro and Pacific

Coast Highway 863 370 1,233
Pacific Coast Highway .

and Carson 1,288 551 1,839
Carson and Artesia 1,968 ' 845 2,813
Artesia and Rosecrans 2,259 971 3,230
Rosecrans and Century

Freeway 2,427 1,041 3;468
Century Freeway and

Manchester 5,642 2,620 8,262
Manchester and Slauson 6,518 2,794 9,312
Slauson and Coliseum

(Exposition Blvd.) - 6,888 2,952 9,840
Coliseum and Convention

Center 7,286% 3,122%* 10,408*
Convention Center and

Seventh/Figueroa 5,535 3,114 8,649
Seventh/Figueroca and

Fifth/Figueroca 3,034 2,289 5,323
Fifth/Figueroca and .

Library 1,861 1,861 3,722
Library and Pershing

Square 2,063 2,365 4,428
Pershing Square and

Hill Street 2,242 2,846 ' 5,090
Hill Street and .

Civic Center 1,928 3,458 5,386
Civic Center and _

Little Tokyo 1,700 3,968 5,668
Little Tokyo and ,

Union Station 1,763 4,113 5,876

Source: _CéltranS'interpretation of LARTS projections combined
with DPM patronage projections by WSA staff.

* Maximum load point of corridor
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(4) cCar characteristics as specified in Chapter I of this
report. All axles would be powered on single cars.
For married palrs, one car would be powered on all
axles and one with no power.

{5) Operation during oif—peak periods of individual married
pairs carrying a seated load of 35 passengers; half
of the axles in these trains would be powered.

(6) Thitial acceleration rateés of about 2 mphps, and
balancing speeds of 80 mph for the peak trains and
65 mph for off-peak trains. |

Based on these assumptions, train performance calculations
(Tables 16 and 17) indicated that average commercial speeds would

be about 37 miles per hour.

Operating Plan - Full Service (Alterhative A-4a)

In addition to conditions outlined above, other basic
assumptions made in developing ICTS operating plans were as'
defined at the beginning of this chapter. It was assumed that
standees would be permitted in peak periods only. All off-peak
rider$ would be provided a seat. ICTS car capacity was assumed
as 32 seated and 53 standees for a total of 85. Standee c¢apacity
was estimated based on an allowance of 4 sqiare feet per standing
passenger as discussed in Chapter I.

T6 satisfy estimated demand at the maximum load point, the
ICTS system would begin ogeration at 5:00 AM at a headway of 5
minutes. The headway would drop to 3-1/2 minutes at 6 AM and to
2 mifutes for the peak hour between 7 and 8 AM. After the peak
hour, the headway would increase to 3 minutes, whefe it would
remain until 4:00 PM.

At 4:00 PM the evening peak hour would begin, reducing the
headway to 2 mihutes until 5:00 PM. In the post-peak PM shoulder

periods, the headway would change to 3 minutes until 6:00 PM,

72



Table 16

I

T

30

T

—

DR B ER IS B SRR RS TN T L R IR E R S L LY I O TE IR R
H ] ] a H] -4 F] ] E I - [ ] 2 . a + [] ]
I VY EREE I SR At T ' By I T N el N

[ A e IR LR RN R A S S S A |

|
E "y LT PR B Low B IR I STl B B I S ’
it  FU SO T FY S o I I 40 I ECER R NN NN FE
2o o I YY)
hd b=

[ ]
) 1
[ I R gl il IRV [ B RS A WS
[ n s = = s a »
HEY 3 T S O Y ] (RN RS Ny ]
| NN Rl SRRt BRI o BN B o o - Wl
I~ [ B
B [ (R e
t (1 =in
1
I, iZ
i | T
(RN I ¥ e VA R T r N PR T N EY I T I B I I A I Ty AT — o
e Y I e TS Ty T S Wy I IR RTINS VS V) B ol Bl L B | 132 1
TP E I s 8 & 8 8 % 8 8 ®8 s s 8 = =8 3 8 &8 » ® B
VED L ED D e D 0D 2 0 DD e O e R ST D .
el I ) [y B
i ] i
. Ii ] il
tia
(1}

U OO
[ ] L] L] - ’
OB R e

o T O
a ‘s L]

£ e i s

—— e —— i ——

e : E I LY R I S I R Ty 1 1.4
v k- {el
L. Fi.

RN |
X}

. i
%] -4
- (74
[ ) [ -
Lk} L 2

L '

AL

K
L
i




LR 4 I TR T S SCY I RERT B S R STy
— ] - L] 4 )

N ] L] 4 4 L]
LI I IR R R R Rt |
[RE B A = =l ™
. ] o
i EUTY RN s
il (1S K O 18 | (]
: R
[ ] ko
1L

i)
in [V

.
| S I ERIURE B RN e RN | . . )

=
o

[ .-.
_c— [ [ H | Wl o !
s = iy . . R
N -4 £ i
e i T -4 "

DR

154 0

e

ne
T
i

L S )
T:". i

o [
N
AV e

LLan
REV RN
(N W=

g
I




then increase to 3-1/2 minutes until 9:00 PM. In the late
evening (9:00 PM ~ 12:00 PM), the headway would be B minutes.

In order to accommodate peaking within the peak hour, 2
three-car trippers would be run in each peak hour. This would
reduce average peak-hour headways to slightly less than 2 minutes.

Round-trip route mileage for the ICTS option in the Harbor
Freeway Corridor is 50.0 miles. Total ruhning time, including
average 20-second dwell times at all stations, was estimated to
be 81 minutes. Running time was based on operation of 3-car
trains, two powered, carrying 85 passengers per car. All trains
would be powered from both ends, so that turnbacks could be
accomplished using a switchback arrangement. At least three
minutes was allotted for directional reversal at each end of the
line.

The estimated running time reflects an average of 20 seconds
of dwell time at each station. A separate analysis of probable
station-specific dwell times was conducted to confirm the
assumed 20-second average. This analysis was based on estimated
platform level boardings and station passenger volumes. The
result was an estimated average dwell of approximately 15 seconds
for the ICTS alternative. In light of this analysis, the
assumed 20-second dwell time was viewed as conservative, and was
used throughout the operational analysis.

All ICTS trains were assumed to run between Union Station
and Ports of Call, stopping at all stations throughout the day.
A maximum of 120 cars would be reguired on line at one time.
Allowing for 15% spares, the total fleet requirement would be
138.

Applying these principles, the resulting operating statistics
associated with the Harbor ICTS option are as presented in
Table 18.
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Table 18

ICTS ALTERNATIVE-FULL SERVICE PLAN
OPERATING STATISTICS SUMMARY
HARBOR FREEWAY CORRIDOR

Item

Minimum Cycle Time, min.
Peak Headway; min.
Base Headway, min.

' Average Speed, mph.

Corridor Route-Miles.

Fleet Size.

Annual Train-Hours (thousands).

Annual Car-Miles (millions).

Annual Passenger-Space-Miles (millions).
Annual Passengers (millions).

Annual Gross Ton-Miles (millions).

76

83

39
25
138

154.9

16.54

795.9
40.6

352.8



Bus Feeder Plan For ICTS Alternative

The ICTS Alternative would be fed by the bus feeder
services listed in Table 19,

..7?
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Table 19
FEEDER BUS PLAN FOR ICTS ALTERNATIVE
HARBOR FREEWAY CORRIDOR

Bus Bus Miles Bus: Peak Bus
Route Type Type Freeway Surface Total flours Reguired
442X Freeway Transit Artic 728 2,450 3,068 210.1 20
444 Century Feeder Artic 2,312 2,040 4,352 229.13 27
448 Feeder  ADD - 1,104 1,104 87.3 7
449 Feeder ADB - 983 983 62.8 4
750 Century Feeder Artic 98 4,101 4,199 134.,9 18
755 Feeder ADB 457 421 878 45. 6 6
813 Feeder ADB 283 2,407 2,690 139.1 8
814 Feeder ADB ——— 888 888 46.7 6
Gl Feeder ADB - 695 695 59.5 6
. 71 Feeder ADB --- 378 378 30.9 3
T2 Feeder ADB —— 187 387 32.5 3
Subtotal ADB 740 7.263 8,003
Subtotal Artic 3,078 8,591 11,629

3,788 15,854 19,632
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ALTERNATIVE -A~4b

ICTS OPERATING PLAN
WITE TURNBACKS AT ARTESIA
HARBOR FREEWAY CORRIDOR

Alternative A-4a represented a "full service" operating plan
for ICTS in the Harbor Corridor. Alternative A-4b is an alter~
native operational configiration that would include provisioh
for reversing t¥ain$ at Artesia. Service south of Artesia would
only be provided as ridership or policy headways would dictate.
All basic assumptions made were the same as those made in developing
the full service plan ékcept as .indicated below.

Operating Plan

The Harbor Corridor ICTS option involving selective rever-
sal of trains at Artesia would operate between teérminal stations
at Ports=of-Call and Unién Station in downtown Los Angeles.
Between Union Statién and the Convention Center the ICTS option
would operate on the Downtown People Movér aligiimént, restricting
train lengths to three 52~foot c¢ars.

Patronage estimates provided for the Harbor ICTS alternative
indicate total daily transit boardifigs of 135,000. The maximum
load point between Ports—of-Call and Union Station would be located
on the link between stations at the Coliseum and Convention
Center. The maximum load volume on this link was given to be
7,300 riders. '

To analyze opportunities for turnbacks at Artesia, maximum
load point links were estimated for sections of line between Ports-
of-Call and Artesia, and Artésia and Union Station. These
estimates were prepared using information supplied by CalTrans,
and indicate maximum load point volumes of 1,970 riders on
the link betweéen Carson and Artesia for the segment south of
Artesia. North of Artesia the maximum load point link would be
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located between stations at Coliseum and Convention Center.
The directional velume on this link is shown as 7,300 riders in
the peak hour.

' To satisfy estimated demand at the maximum load poilit on
fhe section between Artesia and Ports-of-Call, the system would
begin operation at 5 AM at a headway of 20 minutes. The headway
would decrease to 12 minutes at 6 AM for the beginning of peak-
period service. During the peak hour between 7 AM and 8 AM,
8-1/2 minute headways would accommodate estimated ridership at
the makimum load point.

At 8 AM, 1l0-minute service intervals would begin and continue
to the start of the evening peak hour, when freguency would
increase to every 8-1/2 minutes between 4 and 5 PM. At 5 PM,
headways would increase to 10 minutes until 6 PM, when off-peak
early evenihg service would begin. Between 6PM and 9PM, service
between Artesia and Ports—of-Call would operate at l2-mifiute
headways. After 9 PM, trains would operate every 30 minutes
until midnight. All trains would run between Ports-of-Call and
Union Station in downtown Los Angeles

To accommodate peaking within the peak hour on the segment
between Artesia and Ports=of-Call, one 3-car tripper would
operate in the peak hour.

To satisfy estimated demand at the maximum load point for
the northern segment between Union Station and Artesia, operations
would occur at 6-minute headways. At 6 AM, the headway would drop
to 4-1/2 minutes. During the peak hour between 72M and 8§ AM
trains would operate every 3 minutes to accommodate forecast

ridership. In the midday, trains would operate between Artesia

and Union Station every 3-1/2 minutes. For the evening peak
hour between 4 PM and 5 PM, headways would be 3 minutes.
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During the afternocon post-peak shoulder, headways of 4
minutes would accommodate estimated ridership. During the early
evening between 6 PM and 9 PM, 4-1/2 minute headways would
suffice between 9 PM and midnight. )

In order to accommodate the peak 20 minates within the peak
hours, three 3-car trains would operate as peak hour trippers,
between Artesia and Union Station. All ICTS trains operating
on the Harbor Freeway guideway would have three car consists.

The trains operating between Ports-o-Call and Union Station
would reduce the headway intervals on the Artesia to Union Station
segment. Headways are volume-based, however, the trains operating
northbound from Ports-o-Call would be generally filled at Artesia.
Thus, capacity need north of Artesia would be met with trains
that would turn at Artesia.

Round trip route mileage for the Harbor ICTS option between
Ports-of -Call and Union Stétion iz 50 miles. Total running
time, including average 20-second dwell times at stations, was
estimated to be 81 minuteés. All trains would be powered from
both ends, so that turnbacks could be accomplished using a
switchback arrangement.

Round trip route mileage for the ICTS option between
Artesia and Union Station is slightly more than 29 miles. The
running time on this segment is estimated to be 53 minutes.

At least 3 minutes has been allotted for directional reversal
at each segment terminus.

A maximum of 102 cars are reguired on line at one time.
Allowing for 15 percent spares, the total fleet requirement would

be 119.

Applying these principles, estimates of operating statistics
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associated with the Harbor ICTS option with turnbacks at Artesia.
were delivered on an annual basis as shown in Table 20.

Table 20

OPERATING STATISTICS SUMMARY
ICTS OPERATING PLAN WITH TURNBACKS
Harbor Freeway Corridor

North of
Item Artesia
Minimum Cycle Time, min. 59
Peak Headway, min. 3
Base Headway, min. 3.5
Average Speed, mph. 33
Gorridor Route-Miles 14.6

Fleet Size

Annual Train-Hours (thousands)

Annual Car Miles (millions)

Annual Passenger-Space-Miles (millions)
Annual Passengers {millions)

Annual Gross Ton-Miles (millions)

82

Scuth of
Artesia

87
8.5
10
39
25
118

139.9
12.63

608.8
40.6

282.4
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ALTERNATIVE A-~5a
LRT OPERATING PLANS - FULL SERVICE
AT-GRADE IN CBD
HARBOR FREEWAY CORRIDOR

Originally, it was assumed that the light rail transit
option for the Harbor Freeway Corridor would operate over the
same San Pedro-Union Station route as the ICTS option as origi-
nally defined. Operations in downtown Los Angeles would be
conducted at grade along the route shown in Figure 12. The
at=grade segments would be located in exclusive rights-of-way,
permitting oOperation at prevailihg speed limits (25 mph, re-
duced as necessary at curves, steep grades and stations) without
traffic interference. It was also assumed that arrangements
would be made for provision of priority access through street
intersections, using traffic signal preemption.

Longer train lengths would be available to the light rail
alternative, as the only restriction would be the dowrnitown block
lengths. Maximum train lengths were éstablished at three cars,
OF approximately 225 feet, for the purposes of this preliminary
analysis.

Round-trip travel time for this light rail option was
estimated to be about 83 minutes. Allowing for turnback time,
minimum cycle time would be approximately 90 minutes. The: lower
cycle time of the ICTS car was due primarily to its higher
accelerative capability.

Headways of 4 minutes in the peak, 6 minutes during the
base and early morning, 8 minutes in the early evening and 20
minutes in the late evening would be ‘required to accommodate
the estimated 135,000 daily riders. Thrée-car trains would be
used throughout.
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Given the need to operate 3-car trains, initial performance
calculations using trains of 3 powered cars, were re-examined.

time of 84 minutes.

The new estimates indicated a slightly longer round-trip running

This variance was not considered significant,

‘howeveér, and could be accommodatéd within the 90-minute cycle

time a;;eady'identified;

A fleet of 69 vehicles would be required for peak-period
operations with this plan. Adding an allowance of 15 per cent
for spares yieldéd a total estimated fleet of 80.

Table 21 presents a comparisoh of estimated weekday operating
statistics expressed on an equivalent annual basis for the light

rail alternative in the Harbor Gorrigg;!(ls)

Table 21

Operating Statistics Summary

Preliminary (At-Grade) LRT Cohcept

Harbor Freeway_ Corridor

An anhualization factor of 250 was used
minary analyses, whereas a factor of 308 was
subsequent calculatiéns.

84

Estimated Operating Statistics LRT.
Minimum Cycle Time; min. 90
Peak Headway, min. 4
Basé Headway, min. 6
Average Speed, mph. 32
Annual Revenue Train-Hours (thousands) 77.0
Annual Revenue Car-Miles (millions) 6.88
Anmial Passenger-Space-Miles (millions) 777.7
Annual Passengers (millions) 308.1
Corridor Route-Miles 22.7
Fleet Size BO
(15)

for these preli-
adopted for all
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ALTERNATIVE A=5b
LRT OPERATING PLAN - FULL SERVICE
GRADE SEPARATED
HARBOR FREEWAY CORRIDOR

Subsequent to completion of the preliminary analysis
described above, instructions were received to assume that the
LRT line would originate at Ports-0-Call and terminate at
Seventh Street at the outer edge of the Los Angeles CBD, where
a vertical transfer with the Wilshire line and a downtown bus
shuttle would be available. For this concept, design year
demand was projected at 84,000 boardings per day, with
6,700 passengers per hour in the peak direction at the maximum
load point between the Coliseum and Conventioh Center Stations.

Use. of 4-car trains for this alternative was assumed.

Round-trip travel time for this version of the light rail
option was estimated to be 67 minutes. Allowing for turnback
time, minimum cycle time would be approximately 73 minutes..
Light rail running time estimateés were based on the assumed
consist of 4 cars per train carrying 154 passengers per car.
All cars would be powered.

Headways of 5-1/2 minutes in the peak, 15 minutes during
the base and early evening, 25 minutes in the early morning and
30 minutes in the late evening would be reéequired to acconmmodate
the estimated daily ridership. Four-car trains would be used
throughout, except in the early morning and late evening, where
3-car trains would suffice.

A fleet of 56 vehicles would be required for peak=period
operations. Adding an allowance of 15% for spares yielded a
total estimated fleet of 65.

The initial analysis of this light rail option assumed
that all traihs would run between Ports-0-Call and Seventh
Street, making all stops. The stations included in this &nalysis

8BS



ALTERNATIVE A-5b
LRT OPERATING PLAN - FULL SERVICE
GRADE SEPARATED
HARBOR FREEWAY CORRIDOR

Subsequent to completion of the preliminary analysis
described above, instructions were received to assume that the
LRT line would originate at Ports-O-Call and terminate at
Seventh Street at the outer edge of the Los Angeles CBD, where
a vertical transfer with the Wilshire line and a downtown bus
shuttle would be available. For this concept, design year.
demand was projected at 84,000 boardings per day, with
6,700 passengers per hour ih the peak direction at the maximum
load point between the Coliseum and Convention Center Stations.

Use of 4-car trains for this alternative was assumed.

Round-trip travel time for this version of the light rail
option was estimated to be 67 minutes. Allowing for turnback
time, minimum cycle time would be approximately 73 minutes.
Light rail running time estimates were based on the assumed
consist of 4 cars per train carrying 154 passengers per car.
All cars would be powered.

Headways of 5-1/2 minutes in the peak, 15 minutes during
the base and early evening, 25 minutes in the early morning and
30 minutes in the late evening would be regquired to accommodate
the estimated daily ridership. Four-car trains would be used
throughout, except in the early morning and late evening, where
3=-car trains would suffice.

A fleet of 56 vehicles would be required for peak-period
operations. Adding an allowance of 15% for spares yielded a
total estimated fleet of 65.

The initial analysis of this light rail option assumed
that all trains would run between Ports-0-Call and Seventh
Street, making all stops. The stations included in this analysis
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were as follows:

Harbor_ LRT Stations
Seventh Street
Convention Ceénter

Santa Barbara Avenue
Slauson Avenue
Manchester Boulevard
CentﬁfY‘Ffeeway
Rosecrans Avenue
Artesia Boulévard
Carsonh Street

Pacific Coast Highway
Channel Street
Port-0=Call

Table 22 presents the estimated operating statistics for the
fully grade separated version of the light rail alternative.

Table 22

Operating Statistics Summary

LRT Alternative A-5b

Harbor Freeway Corridor

Item

Minimum Cycle Time, min.

Peak Headway, min.

Base Headway, min.

Average Speed, mph.

Corridor Route-Miles.

Fleet Size.

Annual Revenue Train~Hours (thousands).
Annual Revenue Car-Miles (millions).
Annual Passenger-Space~Miles (millions).
Annual Passengers {millions).

Annual Gross Ton-Miles (millions).

86

73
5:5
15
42
22.9
65
41.2
5.64
648.3
25.3
268.2
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Downtown Distribution and Feeder Plan for Harbor Freeway LRT

To provide service through downtown to Union Station and
to ensure comparibility with all-bus alternatiVes, a shuttle

" route was devised for downtown distribution of persons desiring

to travel beyond the Seventh Street terminus with this LRT
alternative.

The. routing assumed for the downtown distribution bus was
based on two factors: (1) policy established in Technical
Memorandum No. 6, LACBD Bus and LRT At-Grade Routing Assumptions,
and, (2) current operational practice in downtown Los Angeles.

The primary shuttle bus routing in the downtown area was
assumed to be along Olive Street. However, since the LRT
terminates on Figueroa Street four blocks to the west, a jog was
required to make the transition from the LRT Figueroca alignment
to the desired Olive Street bus alignment. In order to avoid
undesirable left turns or other operational problems, the LRT
terminus loop of the shuttle bus was modeled aftér the current
routing of Wilshire line lines between Figueroa and Olive.

The assumed routing of the downtown distributor bus was de-
fined as follows: From the LRT terminus at Figueroa and Seventh,
the bus would proceed north on Figueroca, east on Wilshire, north
on Flower, east on Sixth, north on Olive to First Street. From
Olive and First, the route would continue east on First, thence
north on Los Angeles, to Union Station. Return routing would be
via Los Angeles, First, and Seventh to the LRT terminus.

Level of Service of Downtown Shuttle - In order to provide
an appropriate level of service on the downtown shuttle, two
factors were devised based on available patronage data. The

first factor was based on the relationship between patronage
arriving at Seventh Street and patronage at thée maximum load
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point of an LRT line. Available patronage forécasts indicated
that 74 percent of the projected patronage at the maximum load
point on a Barbor Corridor LRT would continue at least as far

as Seventh Street. The second factor was devised to estimate

. how many of those patrons arriving at Seventh Street were
" "through" patrons (i.e. would remain on the LRT line if it

-continued further through downtown). It was estimated that

70 percent of the LRT patronage south of Seventh Street would
use the line north of Seventh Street. This factor was derived
by taking daily patronage south 6f Seventh Street, subtracting
the northbound offs and southbound ons, and adding in the
northbound ons and the southbound offs. (These last two
components tend to give a conservative bias to the factor since
soﬁe patrons with both origin and destination north of Seventh
Street would use other SCRTD lines or modes in the absence of
LRT service.)

Combining the factor 74 percent and 70 pércent yielded
a factor of 52 percent (.52). ©Since LRT level of service is
tailored to maximum load point demand, required capacity of the
downtown distributor shuttle was assumed to be 52 percent of
LRT capacity for any given time of day. During the peak hour,
for example, LRT service reguirements were estimated at eleven
four-car trains. Assuming a capacity of 154 passénders per car,
this amounts to a capacity of 6,776 persons per hour. Multiplying
6,776 by .52 yields 3,524 passengers reguiring shuttle service.
Assuming an ADB capacity of 66 passengers, this amounts to a
shuttle bus requirement of 54 trips per hour. Givenh a round
trip time (including recovery time) of 32 minutes for this short
route, this demand can be met with 29 ADB's. Bus requirements
for other times of the day were calculated in a similar manner,
always assuming service for 52 perceht of the maximum load
point patronage oh the LRT. Operating statistics for the
Downtown LRT shuttle are contained in Table 23.
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Table 23
FEEDER/DOWNTOWN DISTRIBUTION PLAN FOR HARBOR LRT ALTERNATIVE

Bus Bus Miles Bus Peak Bus
.Route Type Type Freeway Surface Total Hours Reaguired
442X Freeway Transit Artic 628 2,450 3,068 210.1 20
444 Century Feeder Artic 2,312 2,040 4,352 229.3 27
448 Feeder ADB ——— 1,104 1,104 87.3 7
449 Feeder ADB -— 983 983 62.8 4
750 Century Feeder Artic 98 4,101 4,199 134.9 18
755 Feeder ADB 457 421 878 45.6 6
813 Feeder ADB 283 2,407 2,690 139.1 8
814 Feeder ADB - 888 888 46.7 6
Gl Feeder ADB —_—— 695 695 59.5 6
T1 Feeder ADB —_—— 378 3378 30.9 3
o T2 Feeder ADB - 387 387 32..5 3
0 ‘Powntown. Shuttle ADB — 2,699 2,699 301..0 29
‘Subtotal ADB 749 9,962 10,702
Subtotal Artic 3,078 8,591 11,629

3,788 18,553 22,331



Feeder Bus Plan - The LRT alignment in the Harbor Freeway
Corridor can be fed by a set of feeders similar to those previously
defined for the all-bus trunk line with feeders (“rail-like")
plan, with some minor revisions. Tablé 23 defines

" the feeders plan for the Harbor ?reeway LRT Alternative.

The major differences between the feeder plans for busway
and LRT alternatives are in the routings of lines 755 and 448.
Line 755, which connects East Long Beach Park-and-Ride to the
Rosecrans busway station, was rerouted via Carson Boulevard
to6 the Carson LRT station. Line 448, which feeds the Pacific
Coast Highway (PCH) station, was rerouted slightly to sérve the
Ports-0-Call station, San Pedro patrons would have a choice of
accessing the LRT liné at the PCH or Ports-0-Call station
depending on whe¥e they board the 448 line. Lines 444X and 750,
which linked the two termini of the Century Freeway with downtown
Los Angeles via the Harbor Freeway Busway wéfe cut back in this
plan as feedefs to the Century station. These lines, defined
herein as “"Century Freeway Feeders" were designated 444 and 750
to facilitate comparisons among alternatives; in reality, this
feeder function would be accommodated by augmenting headways on
one of the Century Freeway Busway through lines. T¥unk Line 740,
which served the Artesia park-and-ride 16t in the all-bus trunk
with feeders alternative, was not inc¢luded in this alternative
because Artesia has been designated a station stop; the municipals
pluas the B1l3 and ~14 SCRTD lines which served Artesia park-and-
ride in the all-bus alternative serve this Artesia LRT station
directly in thig alternative.

Lines 444, 750 and 448 were given demand headways of 29 buses
per hour, 26 buses per hour and 7 buses per hour respectiVely,.in
the peak hour. All other lines were assigned policy headways of
4 buses per hour except the municipals, for which 2 buses per
hour have been assumed. In the off peak period, the Century
Freeway lines each provide 8 buses per hour. Lines 813, 449 and
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448 were assigned policy headways during the off-peak, while
lines 814 and 755 were assumed to have no off-peak service.

All feeder lines were assumed to use ADB's except the two
- Century Feeders, for which articulated buses were assumed.
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ALTERNATIVE A-5c

LRT OPERATING PLAN
WITH TURNBACKS AT ARTESIA
HARBOR FREEWAY CORRIDOR

Alternative A-5b represented a "full service" operating
‘plan for LRT in the Harbor Freeway Corridor. This alternative
represents a variation of that plan with turnbacks &t Artesia.

In both cases, the line would extend from Ports-o-Call to a
northern terminius at Seventh Street, where a vertical transfer
with the Wilshire HRT lane and surface bus transit would be
available. All basic assumptions made in developing this
turn-back option were the same as those made for the full-service
option except as noted below.

For the full servicée alternative, total daily boardings of
84,000 were estimated with the maximum load point link between
stations at Coliseum and Convention Center, where the peakAhour
directional volume was forecast to be §,700.

Using available on-~off information, the maximum load point
links and volumes for the segments between Ports-=o-Call and
Artesia, and Artesia and SeVenth Street were derived for Alter-
native A-5c. The maximum load point link for the Segment south
of Artesia would occur between stations at Artesia and Carson,
with a peak-hour directional link volume of 1,810. For the sédment
morth of Artesia, the maximiim load point link would lie between
stations at Coligeum and Convention Center, with the directional
link volume during the peak hour estimated to bé 5,430.

This LRT system would not operate on the Downtown People
Mover Guideway, allowing use of longer trains. Four-car maximum

train lengths were assumed for this alternative.

Operating Plan

The passenger volume estimates provided for this option
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indicate what policy headways would govern service operated
between the hours of 5 AM and 6 AM, 9 AM and 3 PM, and 9 PM
and midnight. During these periods, trains would operate at
headways of 20, 15, and 30 minutes, respectively, over the
-entire line between Seventh Street and Ports-o-Call, and no
éurnback‘service would be provided.

Throughout the peak period, trains originhating at Ports-o-
Call would operate at 15-minute intervals. These would be supple-
mented by trains operating between Artesia and Seventh Street
at l5-minute intervals, reducing the effective headway during
the peak hour between Artesia and Seventh Street to 7=1/2
minutes.

One 4-car peak period tripper would operate between Ports-
o-Call and Seventh Street to accommodate the peak 20 minutes
within each peak hour.

For the service pericd between € PM and 9 PM, trains would
operate between Ports-o-Call and Union Station every 30 minutes,
and would be supplemented by trains operating between Artesia
and Seventh Street at 30 minute intervals. Thus, the headway
betweenh Artesia and Seventh Street: would be effectively reduced
to 15 minutes for this period.

Trains operating from Ports-o-Call would arrive at Artesia
approximately 60 percent loaded. The excess capacity available
on these trains was accounted for in determining ¢apacity require-
ments for the Artesia-Seventh Street segment.

All trains would operate in 4-car consists, except for
operations between 5AM and 6 AM on the Ports-o-Call-Seventh
Street section, which would have trains operating in 3-car
consists.
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Round trip travel time for the light rail option between
Seventh Street and Ports-o-Call was estimated to be 67 minutes,
including an average 20-second dwell time at each station.
Allowing for turnback time, minimum cycle time would be approxi-
‘mately 73 minutes. For the Artesia to Seventh Street section
of the line, the round-trip travel time would be approximately .37
minutes, increased to 43 minutes to allow for turnbacks at
terminals.

There are approximately 22.9 route miles between terminal
stations at Ports-o=-Call and Seventh Street, and about 12.5
route miles between Artesia and Seventh Street.

Table 24 presents estimated operating statistics for this
variation of the light rail alternative.

Table 24

OPERATING STATISTICS SUMMARY
LRT OPERATING PLAN-WITH TURNBACKS
HARBOR FREEWAY CORRIDOR

NORTH OF SOUTH OF
ITEM ARTESIA ARTESIA
Minimum Cycle Time, min. 43 73
Peak Headway, min. 5.5 8.5
Base Headway, min. 15 15
Average Speed, mph. 39 42
Corridor Route-Miles 12.0 22.9
Fleet Size 65
Annual Revenue Train Hours (thousands) 37.0
Annual Revenue Car-Miles (millions) 4.99
Annual Passenger-Space Miles (millions) 597.7
Annual Passengers (millions 25.3
Annual Gross Ton-Miles (millions). 241.1
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ALTERNATIVE A=6a
VERMONT ALIGNMENT .(HRT) OPERATING PLAN
FULL SERVICE
HARBOR FREEWAY CORRIDOR

A "full-service" operating plan for rapid transit (HRT)
along the Vermont Avenue aligrment was developed based on the
following key inputs:

(1) Guideway location, vertical profile data and station
locations provided by Caltrans;

(2) Patronage projections frqm-a‘1981 SCRTD report
"Patronage Impact of Possible Future Lihe Extensions";
and

(3) Train performahce characteristics drawn from specifi-

cations of the Baltimore/Miami rapid transit car.

Rolite Length and Station Locations

As with all other alternatives, it was assumed that trains
would operate between terminals at Union Station ih dowatown
Los Andeles and Ports -O- Call in San Pedro, a distance of 24.3
miles. There would be 19 stations as listed below:

Union Station
First & Broadway
Fifth & Broadway
Olympic & Broadway
Convention Center
Adams & Figueroa
Jefferson

Santa Barbara
Slauson
Manchester
Imperial
RoOsecrans
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Artesia
I-405
Carson
Sepulveda
- Pacific Coast Highway
: Channel Street
Ports ~0- Call

Patronage

boardings in 1995 of 147,000, with the maximum load point link
between stations at Pico and Olympic. The total daily volime
on the maximum load point link was assumed to be 66,970. To
estimate the peak hour volume at the maximum load point, the
following assumptions were made:

|

i

i

i

i

l The opérating plan was developed assuming toétal daily

! 1) Peak-hour link volumes would maintain the same propor-
tional relationship among links as the total daily
volumes.

l 2) The ratio of the peak~hour liné volume to the total
daily line volume will be the same as the ratio of the

. peak~hour link volume to the total daily link volume.

3) The peak-period directional split would be 70/30.
Applying these assiumptions resulted in a total peak-hbur
directional volume at the maximum load point of 7,500 riders.

Other Policy Assumptions

i
i
The operation was sized assuming that standees would be

i permitted in peak periods only. 1In off-peak periods, all riders
would be prévided a seat. Vehicle passenger capacity was as

! specified in Table 1, Chapter I. The capacity for heavy rail
egquipment was taken as 74 seated and 115 standees, for a total

l of 189.

i
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Assumptions regarding policy headways, houts of service,
yard and sérvice facility location, peaking within the peak hour
and temporal distribution were at described for development of
other alternatives. For example:

1)

2)

3)

4)

3)

6)

Operations would be cohdii¢ted 19 hours daily between
the hours of 5:00 AM and midnight.

Service would be volume=based, but ot to exceed policy
service intervals established as follows:

Maximum
Period Policy. Headway
' (minutes)
Early Morhing 20
Peak Periods 15
Midday 15
Evening and Night 30

Sizing periods have been defined by others to include
peak periods of three hours.

A yard and service facility would be located near the
midpoint: of the line. An appropriate allowance for
deadhead (non-révenue) train-miles was included to
reflect this choice. Selection of an alternative
location should not significantly change the non-revenue
mileage operated.

Peak-hout operations were sized to absorb the peak 20
minutes within the peak hour through the use of trippers.
The peak 2(+-minute passenger volume has been assumed to
exceed the average 20-minute volume in the peak hour by
25%.

The temporal distribution &f total daily ridership was
based on current El Monte Busway experience, as follows:
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" Time Qf Day "% of Daily Boardings
Early morning (5:00 - 6:00 aAM) 2.0
Morning pre-peak shoulder (6:00 = 7:00 AM) 8.0
Morning peak hour (7:00 - 8:00 AM) 15.0
Morning post=peak shoulder (8:00 - 9:00 AM) 7.0
Mid-day period (9:00 AM - 3:00 PM) 24.0

Evening initial peak shoulder {(3:00- 4:00 PM) 7.0
Evening pre-peak shoulder (4:00 - 5:00 PM) 10.0

Evening peak (5:00 - 6:00 PM) 13.0
Early evening (6:00 = 9:00 PM) 10.0
Late evening (9:00 - 12:00 PM) 4.0
100.0
7) The above temporal distribution was adopted except in

the evening peak period., It was assumed that the
evening peak hour would represent 15% (same as morning
peak hour) of total daily travel, to be consistent with
the procedure used for other alternatives. The temporal
distribution also was revised to include a pre=-peak
shoulder in the evening. The respective percentages of
daily travel for each of these periods were 7% for the
pre~peak and 10% for the post-peak.

Simulation of Vermont Profile/Alignment

Performance simulation estimates were made for both the

northbound and southbound directions using the profile/alignment
information provided by Caltrans for the Vermont HRT Alternative.
The runs were made assuming the use of six c¢ars per train, all
powered, operating under peak conditions with a full seated and
standee load of 189 passengers per car. A maximum speed of 70
mph was used, except where restrictions were required to negotiate

curves.
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The results of the simulation estimates indicated
that the average speed of 37.7 mph does not vary with
direction.

- Qperatinnglan

Round-trip route mileage would be 48.6 miles. Total running
time, including average 20-second dwell times at all stations,
was estimated to be 78 minutés. Perforiahce estimates were
based oh operation of 6-car trains, all powered. Trains would
be powered from both ends, simplifying turnback opérations.

To accommodate passenger volumes at the maximum load point,
operations would begin at 5:00 AM with 20-minute headways. At
6:00 AM, the headway would shorten to 15 minutes until 7:00 AM,
when it would decrease to 10 minutes for the peak hour. Between
8:00 AM and 4:00 PM, headways would be 12 minutes.

At 4:00 PM, trains would operate at 10-minute headways for
the afternoon peak hour. At 5:00 PM, the headway would increase
to 12 minutes until 6:00 PM, when it would increase to 15 minutes
until 9:00 PM. FOr late evening service (9:00 PM to midnight),
headways would be 30 minutes,

To absorb volumes during the peak 20 minutes of the peak

hour, one 5~car tripper would operate.

Station platforms were projected ‘to be 500 feet lohg. This
restricts train lengths to 6, 75-foot vehicles. During early
morning (5:00-6:00 AM) and the late evening (9:00 PM-midnight)
service periods, trains would operate in 5-car consists. For
the remainder of the day, 6 cars per train would be required.
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A fmaximum of 53 cars would be regquired on line at one time.
Allowing for 15% spares, the total fleet requirement would be 61.

Based on these principles, operating statistics for the
. Vermont rapid transit option would be as summarized below in Table 25.

Table 25
OPERATING STATISTICS SUMMARY
(HRT ALTERNATIVE)
HARBOR FREEWAY CORRIDOR

Item
Minimum Cycle Time, min. 84
Peak Headway, min. 10
Base Headway, min. 12
Average Speed, mph. 38
Corridor Route-~Miles 24
Fleet Size. 61
Annual Train-Hours (thousands).* 32.2
Annual Car-Miles (millions).* 6.4
Annual Passenger-Space~Miles (millions).* 731.5
Annual Passengers (rillions).* 37.5
Annual Gross Ton-Miles (millions).* 292.0

* Based on annualization factor of 255.
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Bus Feeder Plan For Vermont HRT Alternative

The Vermont HRT Alternative can be fed by a bus feeder plan
identical to the LRT bus feeder plan minus the downtown distri-

"bution shuttle. Table 26 recapitulates the feeder portion of

this plan.
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442X
444
448
4149
750
755
813
814
Gl
Tl
T2

Route Type

Freeway Transit
Century Feeder
Feeder

Feeder

Century Feeder
Feeder

Feeder

Feeder

Feeder

Feeder

Feeder

Subtotal ADR
Subtotal Artic

Table 26

FEEDER PLAN FOR VERMONT HRT

Bus
Type
Artic

Artic
ADB
ADB
Artic
ADB
ADB
ADB
ADB
ADB
ADB

Bus Miles

Freeway

(28
2,312

740

3,788

Surface

2,450
2,040
1,104
983
4,101
421
2,407
888
695
378
387

7,263
8,591

15,854

Total

3,068
4,352
1,104
983
4,199
878
2,690
‘888
695
378
387

8,003
11,629

19,632

Bus

Hours

210.1
229.3
87.3
62.8
134.9
45.6
139.1
46.7
59.5
30.9
32.5

Peak Bus

Required

20
27
;
4
18
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SUPPLEMENTAL FEEDER SERVICE TO LINE HAUL SERVICES
IN THE HARBOR FREEWAY CORRIDOR.

Each of the transit plans described in above sections
‘contains a feeder element designed to conect line~haul ser-
vices with park-and-ride sites and other concentrations of
potential patrons. Other feéder service will be provided by
cross corridor lines in the assumed "background" service (i.e.,
existing routes unaffected by the various transit plans pre-
sented herein). However, since the amount of reserve capacity
which will exist in these lines in 1990 is unknown, it was
assumed for purposes of this analysis that the existing ser-
vice levels on these lines would have no reserve capacity to
perfrom feeder functions. COnsequently} a supplemental feeder
plan was developed for each alternative based on increments to
existing cross-corridor lines.

Table 27 through 31 define the supplemental feeder service
required to fully serve projected transit access patrohage at
each transit station under each alternative. Se¥vice levels
are based on mode-of-access station volumes provided by Caltrans,
and routes are defined as service incrementS'("tripperé“) on
existing routes or portions thereof.
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Served

Santa Barbara
Slauson
Manchester
Artesia
Carson

PCH

San Pedro
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Tahle 27
SUPPLEMENTARY FEEDER ‘SERVICE
Harbor Freeway Corridor
TWO-WAY BUSWAY

Pk Hr Peak
Buses/ Paily Buses
Line Area Served jour Trips Req'd
18A Crenshaw to Alameda 7 461) 11
828A Crenshaw to Alameda 2 12 3
832a Crenshaw to Alameda 4 24 5.
B46A Harbor to Alameda 3 18 3
849Aa Harbor to Alameda 4 24 3
873 Harbor to Long Beach
Texrminal 2 12 4
841A Harbor to lLong Beach
Freeway 4 24 5
TOTAL 34

(1)

Includes one extra bus/hour midday

Daily

Bus Miles

984..0
244.8
468.0
313.2

30010
372.0

516.0

3,198.¢

Daily

" Busi Hours

95.6
19.0
39..8
21.9
24.6

30.0

39.8

270.7
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Served

Line

Santa Barbara 18A
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Table 28
SUPPLEMENTARY FEEDER SERVICE

Harbor Freeway Corridor
REVERSIBLE LANLE BUSWAY

Area Served

Crenshaw to Alameda

Slauson 828n Crenshaw to Alameda
Manchester 832A Crenshaw to Alameda
Artesia 846A Harbor to Alameda
Carson 8494 Harbor ‘to Alameda
PCH ‘873A Harbor to Long Beach
Terminal '
San Pedro 841A Harbor to Long Beach
Freeway
TOTAL
(I)Includes one extra bus/hour midday

Pk Hr
Buses/

Hour-

5
2

Peak
Daily Buses

Trips Reg‘d.
"_.;;(1)

8

12 3
24 5
12 2
24 3
12 4
6 1
26

Daily

Bus Miléds

720.0
244.8
468.0
200.8

300.0

©372.0

120.0

2,433.6

-Ilﬂ\ﬁllﬂ |

Daily
Bus Hours

70.8
19.0
39.8
14.6

39.8

30.0.

228.5
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Table 29
SUPPLEMENTARY FEEDER SERVICE
Harbor Freeway Corridor
LRT ALTERNATIVE

Pk Hr Peak
Buses/ paily Buses Daily Daily
Served Line Area Served Hour Trips Req'd Bus Milés  Bus Hours
Santa Barbara 1BA Crenshaw tOo Alameda 7 4§1J 11 ‘ 934.0 95.6
Slauson B828A Crenshaw to Alameda 3 18 4 349,2 27.6
Manchester 832A Crenshaw to Alameda 5 30 T 612.0 51.1
Artesia 846A Harbor to Alameda 1 6 1 104.4 7.3
Carson 849A Harbor to Alameda 4 24 3 300.0 39.¢0
PCH 873A Harbor to Long Beach
Terminal 2 12 4 372.0 30.0
San Pedro B41lA  Harbor to Long Beach
Freeway 1 6 7 1 120.0 9.5
TOTAL 31 2,841.6 - 290.9
(1)

Includes one extra bus/hour midday
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Served

S8anta Barbara

Slauson

‘Manchester

Artesia
Carson

PCH

San Pedro

Table 30

SUPPLEMENTARY FEEDER SERVICE
Harbor Freeway Corridor
ICTS ALTERHATIVE

Line Area Served

18A Crenshaw to .Alameda
g28Aa Crenshaw to Alameda
g3i2a Crenshaw to Alameda

846A Harbor to Alameda

849A Harbor to Alameda

873a Harbor to Long Beach
Terminal

841A Harbor to Long Beach
Freeway

TOTAL

(I)Includes one extra bus/hour midday

Pk Hr
Busesy

Hour .

7
4

Peak
Daily Buses
Trips Req'd
4él) 11
24 5
36 ‘8
6 1
24 3
12 4
6 1
33

Daily

Bus Milés

984.0

4 5 3‘:.‘;6‘

720.0
104.4

300.0

120..0

3,054.0

Daily
Bus Hours

95.6
36.2
60.6

7.3
39.8

30.0

9.5

279.0
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" Table 31 - - :

‘SUPPLEMENTARY FEEDER SERVICE
Harbor Freeway Corridor
VERMONT HRT ALTERNATIVE

_ : Pk Hr Peak

Station _ Buses/ Daily Buses Daily Daily
Served Line: Area Served Hour Trips Req'd Bus Miles Bus- Hours
Jefferson Crenshaw to Alameda 2 12 3 264.0 24.8
Santa Barbara 18A Crenshaw to Alameda 4 29 7 564.0 51.4
Slawson 828A Crenshaw to Alameda 4 24 5 453.6 36.2
Manchester 832a Crenshaw to Alameda. 7 ¢él) 9 882.0 76.9
Artesia ‘846A Vermont to Alameda 1 6 1 110.4 7.7
Carson 849A Vermont to Alameda 4 24 4 345.6 27 .6
Sepulveda Crenshaw to Alameda 1. 6 1 108.0 9.1
PCH '863A  Vermont to Long Beach

Terminal 2 12 4 384.0 o 31.4
San Pedro 841A  Park/Ride to Long Beach i

Freeway 2 12 3 ‘ 276.0 20.8

TOTAL , 37 3,387.6 285.9 o

{I’Ihcludes‘one extra bus/hour midday.



ALTERNATIVE A-6b
VERMONT (HRT) OPERATING PLAN
WITH TURNBACKS
HARBOR FREEWAY CORRIDOR

Alternative A-6a represented an operating plan for a full
service rapid transit alternative along the Vermont Avenue Align-
ment. Alteérfiative A-6b is a variation of the Vermont HRT alter-
native that would provide for train reversal at Artesia.

The turnback plan was developed based on estimates of patron-
age provided by Caltrans staff. These estimates indicate that the
maximum load point between Ports-of-—Call and Union Station would
lie in the link between stations at Pico and Olympic. The total
daily volume on the maximum load point link was given to be 66,970.
To estimate the peak hour volume at the maximum load point, the
following assumptions were made:

1) Peak-hour link volumes would maintain the same propor-
tional relationship among links as the total daily vol-
umes ;

2) The ratio of peak~hour line volume to total daily line
volume would be the same as the ratio of peak-hour lihk
volume to total daily link volume; and

3) The peak-period directional split (70/30) would be the
same as was assumed for other alternatives.

The operation was sized assuming that standees would be per-
mitted in peak periods only. In off-peak periods, all riders
would be provided a seat. Vehicle passenger capacity would be as
shown in Table 1, Chapter I. The capacity for heavy rail equip-
ment was estimated to be 74 seated and 115 standees, for a total
of 189.
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Other basic assumptions used for this operations analysis
were as applied for other alternatives. Thus for example:

1)

2)

3)

4)

3)

6)

Operations would be conducted 19 hours daily between the
hours of 5:00 A.M. and midnight.
Service would be v01ume'based, but not to exceed policy
service intervals establish as follows:
- Maximum
Period N Policy Headway
- (ninutes)
Early Morning 20
Peak Periods 15
Midday 15
Evening and Midnight 30
Operations were analyzed for weekday service, then annu-

alized using 308 equivalent weekdays per year. The annu-
lization factor is passenger-volufie-based. The corollary
assumptionh must be that non-weekday service levels would

follow the same pattern.

Sizing periods were defihed to include peak periods of
three hours. '

A yard and service facility would beé located near the mid-
point of the line. An appropriate allowance for deadhead
(non-revenue) train-miles was included to reflect this
choice. Selection of an alternate location should not
significantly change the noh-révenue mileage operated.

Peak-hour operations were sized to absorb the peak 20 min-
utes within the peak hour through the use of trippers.
The peak 20-minute passenger volume was assumed to exceed
the average 20-minute volume in the peak hour by 25%.
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7) The temporal distribution of total daily ridership was
based on current El Monte Busway experience, as follows:

Time of Day L % Of Daily Boardings
Early morning (5:00 - 6:00 A.M,) 2.0
Morning pre-peak shoulder (6: 00 - 7:00 A.M.) 8.0
Morning peak hour (7:00 - 8:00 AM) 15.0
Morning post-peak shoulder (8:00 - 9:00 A.M.) 7.0
Mid-day period (9:00 A.M. - 3:00 P.M.) 24.0
Evening initial peak shoulder (3:00 - 4:00 P.M.) 7.0
Evening pre-peak shoulder (4:00 - 5:00 P M.) 10.0
Evening peak (5:00 -~ 6:00 P.M. ) 13.0
Early evening (6:00 - 9:00 P.M.) 10.0
Late evening (9:00 - 12:00 P.M.) 4.0

[
o
19

. L]
o

8) The abdve‘teﬁporal distribution was adopted except in the
evening peak period. It was assumed that the evening peak
hour would represent 15 percent (same as mérning peak hour)
of total daily travel, to be consistent with procedures used
for estimating ridership. The temporal distribution also
was revised to include a pre-péak shoulder and post-peak
shoulder in the evening. The respective percentages of
daily travel for each of these periods were 7% for the
pre-peak and 1l0% for the post-peak.

Station stops included in the analysis of this option are
listed below. Station platforms were projected to be 500 feet

long. This restricts train lengths to six, 75-foot vehicles.

VERMONT HRT STATIONS

Union Station
First and Broadway
Fifth and Broadway
Olympic & Broadway
Convention Center
Adams & Figueroa

Jefferson

Santa Barbara
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Slauson
Manchester
Imperial
Rosecrans
Artesia
I-405
Carsocn
Sepulveda
Pacific Coast Highway
Channel Street
Ports-o0f-Call

Round-trip route mileage between Ports-of~Call and Union
Station is 48.6 miles. Between Artesia and Union Station, round
trip route mileage is approximately 28.7 miles. Total running
time, including average 20-second dwell times at all stations,
utes between Union Station and Artesia. Performance estimates
were based on operation of 6-car trains, all powered. Trains
would be powered from both ends, simplifying turnback operations.

To analyze opportunity for turnbacks at Artesia, maximum
between Ports-of-Call and Aitesia, and between Artesia and Union
Station. These estimates were prepared using the methods descri-
bed above and indicate a maximum load point directional volume of
1,780 riders on the link between Artesia and 190th Street for the-
segment south of Artesia. North of Artesia, the Maximuﬁ'load
peint link would lie between stations at Adams and Pico. The
directional volume on this link would be 6,530 riders in the
peak hour.

Service would begin at 5:00 A.M, with 20-minute headways and
5-car consists operating between line termini, with no reversals

at Artesia.

At 6 A.M., the morning pre-peak shoulder would begin. South
of Artesia, service freguency would be 15 minutes over the entire
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peak period (6 - 9 A.M.), dictated by policy headway assumptions
and indicated earlier in this report. Trains would consist of
two cars in the shoulder hours and three cars in the peak hour,
except that one peak-hour train would have four cars.

North of Artesia, trains would operate every 15 minutes in
the shoulder hours .and every 10 minutes in the peak hour to accom-
modate ridership at the maximum load point. In the pre-peak
shoulder, S5-c¢ar trains would operate, while 6-car trains would
be needed in the post-peak shoulder. During the peak hour, five
6-car trains and one 4-car¥ train would be required.

' To satisfy the peak 20 minutes within the peak hour, one
5-car tripper would operate between Ports-of-~Call and Union Sta-
tion. '

The same operational scheme described for the morning peak
would apply to the afternoon peak period (3 - 6 P.M.).

During the base period (9 A.M. - 3 P.M.), service south of
Artesia would be provided at 15-minute intervals with 2-car trains.
North of Artesia, 6-car trains would operate every 15 minutes.

During the early (6 -~ 9 P.M.) and late evening (9 P.M. - mid=
night), service would be provided over the entire line with no
turnbacks at Artesia. The early evening would have 15-minute head-

ways and 6-car trains; the late evening, 30-minute headways and 5-

car trains.

A maximum of 52 cars are required on line at one time. Allow-
ing for 15% spares, the total fleet requirement would be 60.

Applying the above principles, estimates of operating statis-
tics for the Vermont rapid transit option with turnbacks at Artesia
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were derived using 308 equivalent weekdays per year. These are
presented in Table 32,

Table 32
Operating Statistics Summary
Vermont Avenue (HRT) Alternative with Turnbacks

North of South of
Item L " Artesia - " Artesia

Minimum Cycle Timé, min. 84 53
Peak Headway, min. 10 15
Base Headway, min. 15 15
Average Speed, mph. 36 38
Corridor Route-Miles 15 24
Fleet Size 6l

Annual Train-hours (thousands). 51.6
Annual Car-Miles (millions). 6.5
Annual Passenger-Space-Miles (millions). 713.2
Annual Gross Ton~-Miles {millions). 306.0
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III. TRANSIT OPERATING PLANS
SANTA ANA FREEWAY CORRIDOR

_ The process of operating plan formulation described pre-
ﬁiously for the Harbor Freeway Corridor alternatives was also
followed in developing plans for the Santa Freeway Corridor. Aall
basic assumptions were the same. Thus, the sequence was as
follows:

(1) A "Base Case" ICTS rail alternative was defined
with adegquate capacity to accommodate specified
peak period demand at the maximum load point on the
line, and to represent a "full service" plan with
all trains travelling the full length of the line
between Union Station and Fullerton.

(2) An equivalent LRT rail alternative was then specified
assuming a maximum train length of three cars.

(3) Operating plans were then developed for two con-
cepts for Freeway Transit;
a) A two-direction-two-lane Busway with Trunk
Line "Limited Service" Freeway Transit plus
feeders;
b) The same service concept as 3{a) but with a single
lane reversible busway.

(4) A variation on the basic LRT plan was developed
assuming a 6 car train (unconstrained platform
length).

(5) A No-Build all bus service plan was specified consis-

ting essentially of the éxisting transit system opera-
ting system under 1995 conditions.
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(6) A TSM all-bus service plan was developed, including
certain operatiohal improvements and limited service
eXxpansion,

The following sub-sections document these operating plans
developed for the Santa Ana Freeway Corridor alternatives
analysis. Basic planning assumptibns were the same as those
described for the Harbor Freeway Corridor (see the beginning
sections of Chapter II).
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ALTERNATIVE B=1
NO-BUILD BUS OPERATING PLAN
SANTA ANA FREEWAY CORRIDOR

_ As in the case of the Harbor Freeway Corridor "No-Build"
Alternative, the No-Build Alternative for the Santa Ana Freeway
Corridor was defined to consist essentially of the existing
transportation system operating under future year (1995) con-
ditions.

The Year 1995 No-Build Highway System

The background highway system assumed to be in place for
the No-Build Alternative in this corridé included the freeway
widening, ramp reconstruction, and ramp metering facilities now
under construction from the I-605 to I-10 freeway interchanges
on I-5. Otherwise it was the same as the existing system. Bus
operations on all roadways were assumed to be in mi¥ed traffic.

It was assumed, for purposes of this analysis, that the
positive travel time benefits of the programmed Santa Ana Free-
way improvements would be off-set by normal traffic growth and
increased patronage (hence increased loading/unloading times),
and that bus operating speeds on the Freeway would, consequently,
remain the same as today. This dual effect of patronage growth
and backgtound traffic growth was assumed to reduce travel speeds
on surface streets by two (2) miles per hour.

The Year 1995 No-Build Transit System

The No-Build Transit Systeém was based on June 21, 1981 ser-
vice levels. Operating characteristics fot¥ the SCRTD system
were as documented in the SCRTD 4-24 Report of that date.
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Operating characteristics of muhicipal system$ were based
on current operations.

The 1995 No-Build Transit System can be categorized into
three (3) components as described below:

1) Freeway transit lines;
2) Feeder lines to Freeway transit lines; and

3) "Background" corridor lines uhaffected by various build
alternatives. These include trans-corridor lines and
cross-corridor lines with incidental feeder character-

istics.

The route network for the 1995 No=-Build Transit System in
the Santa Ana corridor is illustrated in Figure 13. Freeway tran-
sit lines and feeders to Freeway transit lines are listed in
Table 33. The principal Freeway transit lines for the No-Build
Alternative are lines 757, 758 and 800. Combined bus frequencies
for the peak period in the peak direction on the Santa Ana Free-
way would be 15 buses per hour. This includes 1l peak hour ex-
press bus trips which would not serve intermediate stops. Lines
801, 831, 832 and 836 are included as part of the plan because
they are subject to modifications under the "build" alternatives.

Other coéorridor lines (background service) are listed in
Table 34. These include SCRTD and Norwalk lines. Although
Orange County Transit District lines also act as feeders for
Santa Ana Freeway Buses, these are not specifically treated
in this study because of the corridor definition.
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TADLE 33

OPERATING 'CHARACTEFISTICS - NO-BUILD ALTERNATIVE
FREEWAY TPANSIT LAND FRINCIPAL FEEDER LINES

‘Santa Ana Freoway Corridor

4 . LINE ROUTY ~TYPE ROUYE DESCRIPTION BUS TYPC TINE (PERATED VEHICLE-MILESY BUS HOURS PEAK BUSES REQUIRED
Freevay Surface Total
757 Freeway Transit Fullerton-LACHD ADR Pk Dnly 1,593 306 1,893 73.8 14
Non-Stop L
758 Freeway Transit La Mirada-LACED ADB PK Oaly 801 FE TR 1,075 39.7 1
Non-5top '
800¢ Freeway Transit Santa Ana-LACBD ADB . All Oay 1,939 1,603 3,542 221.% 19
Semi-Express . ' -
s014 ‘Parallel Arterial Norwalk - LACBD ADR All Day. 183 941 1,124 65.2 ]
via Telegraph Rd.
831 Feeder Pico Rivera ‘ADB All Day - 589 589 33.4 3
' " Lakewood via Paramount _ )
832 Feeder Norwalk ~ Playa ADB All pay - 3,246 3,246 294.2 18
del Rey via Firestone ’
836 Peeder Brea-El Segundo ADB All Day - 3,093 3,093 217.7 14
via Imperial -
SUBTOTAL ADB ) 4,516 10,052 14,568 951:58 82.
SUBTOTAL ARTIC ' - - . -
“TOTAL 4,516 10,052 14,568 -951.5 82

Co, .
a) Scheduled vehicle miles including non-ravenue nueaga to and from jarages.

b) Scheduled bus hours including non-revenue vehicle time but not- aperatnr premiun time.
c) Includes Orange County pertion. [
4} Included because *Build” alternatives may reduce peak demand on this line.
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ROUTE - TYPE

Trans-Corridor
Trans-Corridor
Cross-Corridor
Trans-Corridor
Trans=Corridor
Cross-Corridor
Cross-Corridor
Cross=Corridor
Cross—csrridor
Cross~Corridor
Cross-Corridor

Cross=-Corridor

Norwalk Local Service

ROUTE

18

47
423
820
822
825
826
927
828
821
829
840

__TRBLE 34

OPERATI .S

CilARACTERISTICS

CONSTAKT “BACKGROUND" ‘SERVICE

Santa pja Freeway Corridor

|
DESCRIPTION

|
West Sixth St, - whittier Blvd. '

East Olympic Blvd._

i
long Beach - pasadena via Atlanii!
los Angeles=Whittier-La Habra-arel
Log Angeles - Whittier - La»MiradJ
Hauaiian Gardens—Norualk-Whittier!
Huntington Park - ‘Downey |

El Monte = Cerritos - Seal Beach

VENICLE BOURS

349.0
-204.4
154.4
270.1
44.2
2%.6
138.5
87.2

Marina Del Rel-Huntington Pafk-Hh*xiar 222.9

Cerritos-Whittier-rico Rivera .
Rosemead Blvd. - Lakewood Blvd.

Rosecrans Avenue

12

22.2
187.7
110.7
223.8

VEBICLE MILES

3,970
2,217
2,444
4,985
704
488
1,958
1,380
3,010
456
3,11
1,908°
2,996

PEAK BUSES REQUIRED

29
17
19
22
3
2
19
6
15

- 2

14
e
16
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ALTERNATIVE B-2
TSM BUS OPERATING PLAN
SANTA ANA FREEWAY CORRIDOR

The TSM Bus Opérating Plan for the Santa Ana Freeway Cor-
ridor represents an improved line~haul transit concept for the
corridor recognizing physical constraints. This plan was devel-
oped for purposes of the study in the absence of any alternative

bus service development plan for the corridor.

Existing Conditions and Service

The existing line-haul infrastructure in the cotridor con=-
sists of the Santa Ana Freeway and the Santa Fe Railroad. The
Freeway has six lanes, plus auxiliary lanes at some interchanges,
between Irvine and the Long Beach Freeway and eight lanes from
the Long Beach Freeway to the East Los Angeles Interchange (where
the I-5, I-10 and Route 60 freeways connect). It is congested
(Service Levels E or F) in one or both directions from 6 A.M.
to 7 P.M. each weekday. The Santa Fe Railroad has one track
with sidings from San Diego to Fullerton, and two tracks from
Fullerton to Los Angeles, maintained and signaled for passenger
train speeds of 80 miles per.hour or more. Two AMTRAK/Caltrack
passeriger trains operate in the dominant direction each weekday
during commuter hours (7-9:30 A.M., 4-6:30 P.M.); and there are
five other weekday San Diego-Los Angeles trains. The heavy trans-
continental freight trains of the Santa Fe share the double~track
portion of the line between Fullerton and the East Los Angeles
freight yards, making it difficult to schedule additional comr~

muter trains.

The SCRTD operates a number of bus lines in the corridor, of which '
four perform some kind of line-haul express service on the Santa Ana
Freeway (see Figure 13 in the previous section). Lines 757 and 758 provide

121



J

non-stop peak-hour express service from park-and-ride lots at
Fullerton and La Mirada respectively. The Fullerton seivice
(line 757) has the highest patronage of any of SCRTD's park-and-
ride bus lines (1,600 weekday passenger on 39 peak-only trips).
Line 800 provides an all?day "semi-express” service between
Santa Ana and the SCRTD terminal on Los Angeles Street in Down-
town Los Angeles. This line detours from the Freeway to serve
Disneyland, Knott's Berry Farm, Norwalk (Rosecrans and Pioneer),
and Downey (Florence and Paramount), requiring approximately

two hours for the 36-mile trip. Line 800 buses entéer LACBD

via Soto Street, Whittier Boulevard, Central Avenue, and Seventh
Street; their outbound route uses Sixth Street, Whittier Boule-
vard, Boule Avenue and Eighth Street. Passengers using line 800
to reach the Financial District or the Civi¢ Center must trans-
fer at the SCRTD terminal on Los Angeles Street. Line 801 runs
between Norwalk and Eastern Avenue along Telegraph Road, and uses
the Santa Ana Freeway from Eastern to Sotc. Like Line 800, 801
operates via Whittier Boulevard and Sixth and Seventh Streets,
terminating at SCRTD'sS Los Angeles Street Terminal.

Planned Improvements

The following TSM improvements were assumed to be committed

by CalTrans and SCRTD:

1. Constructing an additional traffic lane and installing
ramp meters on the northbound Santa Ana Freeway from
I-605 to East Los Angeles (under construction);

2. Adding one or two commuter trains (some San Diego trains
would be switched from peak to off-peak at the same
time) from San Juan Capistrano to Los Angeles, and addi-
tional commuter train Stops on the Santa Fe at Anaheim,
La Mirada, Norwalk, and Pico Rivera (recommended in July
1981 by CalTrans for SB-620 funding):
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3. Rerouting lines 800 and 801 to run through to the Finan-
cial District (Figueroa Street) via Fifth and Sixth
Streets west of Central Avenue in Downtown Los Angeles
(instead of Via Seventh and Sixth and the Los Angeles
Street terminal); and

4., With Proposition A, an increase of approximately 20 per-
cent in SCRTD's peak bus fleet by 1983.

The commuter trains will not serve guite the same territory
withinh the cortridor as the bus lines, since the Santa Fe stations
are all some distance north of the Santa Ana Freeway. Experience
with existing rail commuter service suggests that the new trains
would tend to attract auto commuters away from the freeway and
arterial routes but would not compete with the park-and-ride
express buses. The move out of the SCRTD terminal will likely
generate more patronage for lines 800 and 801 because passengers
from the financial district will be able to board throughout the
downtown area and will not need to either change buses or walk
through the "Skid Row" neighborhood for several blocks in order
to board one these two lines. The widening and ramp metering on
the Santa Ana should improve its level of service, even though
the freeway is so overloaded that peak hour demands will likely

continue to exceed available capacity.

TSM Opportunities

TSM improvements are intended to utilize existing plant and
equipment more intensively with relatively small increases in
capital and operating costs. Typical TSM opportunities identi-
fied in this study include the following:

1. Use buses how operating peak-only in all-day service;
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2. Adapt bus services so that people can use a train one-
way and a bus for the return trip, and vice versa;

3. Add more park-and-ride lines (possibly to be operated
by private sector or municipal bus lines of SCRTD bud-
get/fare constraints preclude additional peak-hour com-
muter runs);

4, Extend commuter bus routes to self-collect and self-
distribute (e.g. to the Wilshire Corridor, or USC),
unless such extensions will involve excessive overtime‘lG);

5. Provide one or more intermediate stops on a commuter
express if such stops would serve a major activity cen-
ter by means of a single transfer from the express line;
and

6. Such marketing/promotional technidques as providing
joint fares (tickets or monthly passes) and transfers
between commuter trains and connecting buses in LA CBD
and at suburban stations.

Assumed TSM Plan

The following improvements were assuied in developing the
. TSM bus operating plan for purposes of the study:

(16)pPeak hour commuter runs in the morning and evening are com-
bined into a single run where possible. Overtime occurs when
the "split" exceeds a time span specified in the labor union
contract (currently 10 hours), or when single trips in the
morning or evening peaks cannot be combined with other runs.
The latter are put up for bid as overtime runs by drivers
already working a regular eight hour day. Employment of part-
time drivers and computerlzed run cutting may reduce this
overtime problem in future years.
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l. Completing of CalTrans' current'wideniné and ramp meter-
ing projects of the Santa Ana Freeway;

2. Freeway bus turnouts similar in concept to those on the
Hollywood and San Bernardino Freeways at Norwalk Boule-
vard in Norwalk and at Rosemead/Lakewood Boulevard in
Downey:

3. Revised line 800, to run entirely on I-5 Freeway between
Knott/Artesia interchange in Buena Park and Soto Street
in Los Angeles, stopping at the proposed Norwalk, and
Rosemead Stationss;

4. Revised line 800, to operate all the way through Downtown
Los Angeles via Fifth and Sixth Streets, terminating on
Beaudry Street between Fourth and Fifth (similar as rou-
ting to line 820)¢17),

5. Increased base service frequency on Line 800 to 3 buses
per hour (from 2), and the peak service to 5 buses per
hour (from 4);

6. Assignment of high performance articulated buses (com-
parable in performance to advanced design buses) to
line 800;

7. Operation of lines 757 and 758 on present schedules with
high performance articulated buses or double-deck buses
to increase their capacity; and

(¥ SCRTD may wish to consider interim extension of these lines

" to the Hollywood Freeway, Wilshire, or Santa Ana Corridors,

pending construction of the Starter Line, if Proposition A
funds permit.
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8. Improved City police enforcement of existing parking
controls on Fifth and Sixth Streets in Downtown Los
Angeles.

Current schedules and proposed line distances indicated
that line 800 would cover the distance from Sixth and Flower in
Santa Ana to its Beaudry Street terminus in approximately one
hour and 48 minutes, allowing the base service to be operated
on 30-minute headways with 8 buses (now 9), and the proposed
20 minute base headway would need 12 buses. The present P.M.
peak headway reguires 14 buses, 13 buses with proposed route
changes; the proposed l2-minute P.M. peak headway would require
17 buses, approximately 20 percent more than the existing 800
service. If only the Fullerton-LACBD portion of the line were
considered, (since the balance of the line serves the Orange
County portion of the corridor), then 5 buses would be needed
for a 30-minute base headway, 7 buses for a 20-minute base head-
way, and 1l buses for a l2-minute peak headway. In essence, the
peak bus increase on the 800 line as a whole would be 20 per-
cent relative to existing service -- which is consistent with
Proposition "A" assumptions.

Although logical system planning principles appear to favor
either extension of all-day express bus service to the Orange-
fair Mall at Harbor Boulevard and Orangethorpe or to the planned
Fullerton Transportation Center at Pomona and Santa Fe (AMTRAK
Station), such Orange County‘branches of the Freeway Transit
lines were not considered within the scope of this study. A
joint‘transit planning effort with Orange County Transportation
Commission will presumably be undertaken in a subsequent project:
in this corridor.

A peak-hour Norwalk-LACBD express originating at the I-105/
I-605/Studebaker Road Station or at the Norwalk State Hospital
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may also be worth considering .if Projections appear to justify
extra buses past the Rosemead Station. Such a line could replace
the existing short service (Carmenita Road~LACBD) on line 800.

Bus Pr-.ior-ity_ Trrea'tments

In a TSM concept, the most useful operational improvements
are those now programmed and additional treatments allowing buses
to bypass queues upstream from congestion points. On the Santa
Ana Freeway the existing main congestion points are:

1.

Northbound, the forced merge horth of the I-605 inter-
change, from which queues may extend as far back as
Firestone;

Northbound, the two-lane off-ramp into the Santa Monica
Freeway (which does not affect buses as much as other
vehicles);

Southbound, the forced merge of the Washington Street
interchange, just north of the Santa Fe Railroad under-
pass;

Southbound, the lane drop at Triggs Street south of .the
Long Beach Freeway; and

Southbound, the Imperial/Pioneer off-ramp where the peak-
period "shoulder lane” presently terminates.

The operational improvement now under construction from
I-605 north will improve freeway service levels through the

existing bottleneck at the merge point and construction of the
Century Freeway (I-105), will likely further relieve the bottle-
nect at the northbound merge of I-5 and I-605. Traffic from
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Orange County to the Century Freeway will likely also use the
Artesia and I-605, and Imperial, Firestone, and Rosecrans will
likely be fully utilized for Century Freeway access. With these
improvements in place, the following segments of the northbound
Santa Ana Freeway will likely limit its service levels:

1. The capacity of four lanes in the Paramount-Slauson
segment of the Santa Ana Freéway will likely be fully
utilized, and some congestion (avoidable by using Tele-
graph Road) can be expected south of Paramount at the
height of the A.M. peak;

2. Again, even with an added lane north of the I-605, the
Santa Mohica/Pomona Freeway Convergency in East Los
Angeles will likely be fully utilized, with peak hour
queueing in the two rightmost northbound lanes upstream
from the East Los Angeles interchange. (Buses can
usually avoid the worst part of these gqueues by using
the Soto Street exit. In extreme cases they might be
ferouted via the Long Beach and Pomona Freeways:)

The southbound (outbound) direction is likely to have less
critical impact on mode split than the northbound (inbound) move-~
ment. However, constructing the Century Freeway will likely
intensify the present southbound problems at the Pioneer/Imperial
interchange. One possibility would be to build a bus=-only lane
by extending the present peak-hour shoulder lane (now limited to
autos) through the interchange to the turnout at Norwalk Boulevard.

Suburban Feeder Bus Service Improvements

If the TSM line-haul bus service in the Santa Ana Freeway
Corridor proves to be capacity constrained, then no additional
feeder sérvice will be necessary. However, to improve connec-
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tions at the Norwalk and Rosemead Stations, the following local
line rearrangements were assumed:

1.

Line 836 (Imperial) -- via Firestone Boulevard from Orr
and Day Road to San Antonio, then San Antonio, Freeway
Transit Station, Nerwalk north to Imperial and resume
Imperial route (adds approximately 0.6 mile and 2 to 3
minutes to running time in each direction, which appears
to be feasible without adding buses);

Line 832 (Firestone) -- from Rosecrans-San Antonio-
Pioneér intersection, turn left (special bus signal
phase from Pioneer to San Antonio, north on San Antbnio
Freeway Transit Station, Norwalk to Imperial, Imperial
back. to Firestone and west on Firestone to present roiite
(adds approximately 1.0 mile and an estimated 3 to 4
minutes to reversal time at Norwalk but does not appear'
to affect run time or bus needs); and

Originally the use of Montebello Line #60 as a logical
feeder to the Rosemead Freeway transit station was sug-
gested, which would require restoring pre-198l service
levels. While desirable for planning purposes; such
an eventuality cannot be taken as a "given". Conse-
quently, a slight rerouting and service augmentation
of SCRTD Line #831 to better serve the Rosemead station
was asSumed for cost purposes in lieu of Montébellos
Line #60. Proposed southbound routing of SCRTD Line

graph, left on Telegraph, right on Rosemead to Rosemead

Freeway Transit station, right on Gallatin, left on

Paramount to current route. Northbound Line #831 would
follow the reverse path.

129



- T N R LLI N 1)

These suggestions are made for the purpose of developing
representative system costs. They are too small in scale to
affect regional transportation model projections of patronage.
Although there may be minor effects on Paddigon Square patronage,
(positive from line 832 changes, uncertain from line 836 changes),
other system schedule features (such as presence or absence of
timed transfer at Norwalk) will likely have more effect on
patronage than the reroutings suggested above.

Peak frequencies on feeder lines were assumed to be inctreased
(assuming Proposition A funding). In view of the relatively long
peak headways (30 minutes on both 832 and 836 at the Norwalk end),
the service improvement would likely take the form of an extra
"tripper" bus on each line dufing the peak period.

Operating Characteristics

Operating characteristics for the two major elements of the
TSM plan ~-- freeway transit and "backgiound” bus services -- are
summarized in Tables35 and 36, respectively. Freeway Transit
lines and feeders included in this plan are shown in Figure 14.
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CPERATING CHARACT [ RI$T:iZ3 - TSH ALTERIATIVE.
FREEWAY TRANSIT I, ' D PRIUCIPAL FECDER LINES
Sar=a hna ‘_. reewa~r Corridor

LINE ROUTE -TYPE ROUTE DESCRIPTION' 3US TYFE ZIMI "~ 'ZRare)D VEHICLEZ-MILCsh BUS HCURS PEAK BUSSS REQUIRES |
' Freaway Surfece Total —
. i
%7 Freeway Transit Fullerton-LACBD ARTIC Px anly i,593 306 1,959 73.8 14 !
Non-5top : t
758 Freevay Transit La Mirada-LACBD ARTIC *PL only 801 274 ' =,C75 39.7 7 :
Nen-Stop . :
800°  Preevay Transit Santa Ana-LACBD ARTIC . Al Cay 3,967 756 4,723 249.3 4 :
. Semi-Erpress . 1
g014 Parallel Arterial Norwalk - LACSD ‘ADS Al Day 1r3 LTH 1,124 65.2 7
via Telegraph Rd. i
. _ !
831 Feedar Plco Rivera BDB ALl Say - 6717 677 33.4 4 .
Lakewood via Taramount |
932 ‘Paeder: . Norwalk - Playa ADB ALl sy .- 3,343 3,343 302.0 19 i
del Rey via Firestone . .
: i
836 ‘Foeder Bres~-El Segundo _ADB All say - 3,186 3,186 2 15
via Imperizl .
SUBTOTAL A0B 183 8,147 8,330 _630.8 43 i
d -BUBTOTAL ARTIC: ' 6,361 1,336 7,697 362.8 C 42 )
TOTAL ’ 6,564 9,483 . 16,027 . 593.6 a7

3

a} Scheduled vehicle miles including non-revenue mileage to and from . . ATDges.

bl Scheduled bus hours including non-revenue vehicle time but not Op..atnr yramium time,
€} Includes Orange County portion. :

¢) Included because "Build* alternatives may reduce peak demand on t. s iire.

———
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OFZRATIC,  CHARACTERISTICS K

COXNSTAXNT ',ElC‘\GI‘.OLE:D" SERVICE
Senta An Freewav Corridor

ROUTE - TYPE ROUTE' PESCRIPTION *  VENICLE HOURS VEHICLE MILES PEAK BUSES REQUIRED ﬁ
Trans-Corrider ' 18 West Sixth. §t: - Whittier Bivd. 343.0 3,370 29 é
Trans-Corridor 47 East Olympic Elve. - 204.4 2,217 17 ' f
Crogs-Corridor 423 Long Beach - Pasadena v'iﬁ Atlantic 155.4 | 2,444 10
Trans-Corridor . 820 Los Angeles-Whittier-La Hakru-Brez 270.1 4,985 22 :
Trans-Corridor 822 Los Angeles - -Whittier - Lz Mirada 4.2 704 3 wt
Cross-Corridor 825 Hawaiian Gardens-Norwalk-Whittier 2¢.6 488 LA . 2
Cross-Corridor ‘ 1826 Huntington Park - Downey 13e.5 1,958 - 90
Cross=Corridor =827 El Monte - Cerritos - Seal Beach ~ 87.2 1,350 6
Cross-Corridor 828 ‘Marina Del Rel-Huntington Perk-Whi+..er -222.9 . . 3,010 15
Cross«Corridor 821 Cerritos-whittier-Pico Rivera 22.2 456 2
Cross-Corridor 829 Rosemead Blvd. :- Lakewocod Blwvd. 187.7 3,116 14
Cross-Corrider 840 Rosecrans Avenue -310.7 _ 1,905 ) B
Norwalk Local Service 223.8 2996 _ 16
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_.ALTERNATIVE B-3
ICTS OPERATING PLAN
SANTA ANA FREEWAY CORRIDOR

The same assumptions used in Harbor Corridor analyses were
applied to the Santa Ana Corridor ICTS and light rail transit
alternatives. O0Of particular significahce is the fact that 3-car
trains were assumed for the Santa Ana Corridor. Depending on
the platform lengths that would be acceptable for this corridor,
significant operatinhg efficiencies could be obtained throiugh use
of longer trains.

The station stop locations assumed in this analysis were
drawn directly from Caltrans alignment and profile drawings, and

were the same for the ICTS and LRT alternatives. These are listed
below:

Santa Ana Station Locatiohs
Union - _
Indiana

Atlantic

Washington

Greenwood

Slauson

Lakewood

Florence

Norwalk

Carmenita

Knott (Artesia)

Fullerton

QQerat%qg_Plan_

One-way mileage between Union Station and the station at
Fullerton would be 20.6 miles., The round~trip travel time,
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excluding turn time was estimated to be 59 minutes. Allowing
for turn time at each end of the route, minimum one-way cycle
time for the ICTS option would be 67 miniites.

Performance estimates were made using 2‘powered cars in
a 3-car train, and 85 passengers per car. On this basis,
estimated average speed of the ICTS option would be approximately
42 miles per hour.

Preliminary patronage estimates for the Santa Ana route were
forecast at 86,000 riders per weekday. To accommodate this
volume, ICTS trains would operate at 3-mintite headways during
thé peak, 3~-1/2 minutes between peak hours, 4-1/2 minutes in the
early morning, 4 minutes in the early evening and 10 minutes in
the late evening.

To accommodate peaking within the peak hour, three peak
hour trippers with three cars per train would operate in addition

to the normal peak hour service.

The fleet size reguirement for Santa Ana ICTS service would
be 75, plus 1l spares, for a total of B83.

Annualized operating statistics are presented in Table 37.
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Table 37
Operating Statistics Surmary .
ICTS - Full Service Option
Santa Ana Freeway Corridor

Item
Minimum Cycle Time, min. 65
Peak Headway, min. 3
Base Headway, min. 3.5
Average Speed, mph. 42
Corridor Route-Miles. 20.55
Fleet Size. 87
Annual Revenue Train~-Hours (thousands). 103.2
Annual Revenue Car-Miles (millions). 11.1
Annual Passenger Space-Miles (millions). 528.1
Annual Passengers (millions). 25.9
Annual Gross Ton-Miles (millions). 229.2

The feeder bus plan for this and all other "build" altermatives
was essentially the plan devised for the Santa Ana Freeway TSM
Alternative except that the ICTS line subsumes the line haul
functions of TSM lines #757, #758 and #800. The #800 line was
converted to feeder operation in this plan, connecting downtown
Santa Ana with the Fullerton Park-and-Ride terminus of the ICTS
line. La Mirada Park-and-Ride was assumed to be abandoned under
this alternative, hence no feeder service replaces the arterial
portion of TSM line #758.

Feeder lines #831, #832 and #836 were assumed to have the
function and routings defined in the feeder plan for the Santa
Ana TSM alternative. For preliminary costing'purposes; feeders
were assumed to have headways egquivalent to those of the TSM
Alternative or policy headways of 15 minutes during the peak and
midday, whichever were greater. Operational details of these
feeder lines may be found in the discussion of the all-bus
transitway plan. - . ' :
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ALTERNATIVE B-4
LRT OPERATING PLAN
SANTA ANA FREEWAY CORRIDOR

Performance estimates for the Santa Ana light rail option
were made using 2-car trains, with both cars powered, and a
loading standard of 154 passengers per car. The resultslindi—
cate round-trip running time of approximately 60 minutes.
Allowing for turns, minimum cycle time would be approximately
68 minutes.

Required headways for the light rail option were estimated
to be 5 minutes during the peak, 8 minutes during the early
morning, 10 minutes between 8:00 AM and 4:00 PM, 20 minutes in
the early morning, and 30 minutes in the late evening. All
trains would have 3 cars.

To accommodate peaking within the peak hour, two trippers
with two cars per train would operate in addition to the normal
peak-hour service.

The light rail option would require 49 cars on line during
the peak hour. Allowing for 15% spares, the total car reguirement
would be 57. '

Estimated operating statistics for the light rail option in
the Santa Ana Freeway Corridor are presented in Table 38,

The routing assumed for LRT in the Los Angeles CBD with
this alternative is shown in Figure 15.
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Table 38
OperaEing Statistics Summary
'LRT - Full Service Option
Santa_gna;ﬁrgewaz_Qo;ridor

Item
Minimum Cycle Time, min. 68 .
Peak Headway, min. 5
Base Headway, min. : _ 10
Average Speed, mph. - 41
Corridor Route-Miles. - 20.55
Fleet Size. 57
Annual Revenue Train-Hours (thousands). 45.9
Annual Revenue Car-Miles (millions). 4.7
Annual Passenger Space-Miles (millions). 537.5
Annual Passengers (millions). 25.9
Annual Gross Ton-Miles (millions). 226.8

The feeder bus plan for this and all other "build" alternatives
was essentially the plan devised for the Santa Ana Freeway TSM
Alternative except that the LRT line subsumes the line haul
functions of TSM lines #757, #758 and #800. The #800 line was
converted to feeder operation in this plan, connecting downtown
Santa Ana with the Fullerton Park-and-Ride. La Mirada Park-and-
Ride was assumed to be abandoned under this alternative, herce
no feeder service replaces the arteérial portion of TSM line #758.

Feeder lines #831, #832 and #836 were assumed to have the
function and routings defined in the feeder plan for the Santa
Ana TSM alternative. For preliminary costing purposes, feeders
were assumed to have headways egquivalent to those of the TSM
Alternative of policy headways of 15 minutes during the peak and
midday, whichever were greater. Operational details of these
feeder lines may be found in the discussion of the all<bus

transitway plan,
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ALTERNATIVE B-5a
FREEWAY BUS TRANSIT OPERATING PLAN
SANTA ANA FREEWAY CORRIDOR

The Freeway Bus Transit plan developed for this study was
designed to operate in a manner similar to the rail alternatives.
It would function as a limited service-trunk line with a bus
feeder system serving .'stations from the surrounding service

area.

Physical Features of the Busway

This plan assumed that a bus/BOV roadway would to be
constructed over I-5 from Orangethorpe Avenue in Anaheim to
Whittier Boulevard in Los Angeles. The bus/HOV roadway would
be two-directional with shoulders and provisions for carpool and
express bus by-pass at on-line bus stops. Through service, to
the Los Angeles Central Business District (LACBD) would be
provided via existing surface streeéts in mixed traffic for both
alternatives. Ingress and egress, to and from the busway, would

be limited and restricted to bus/high-occupancy-vehicles (BUS/
HOV) use.

Nine {9) passender stations would be located along the
busway as illustrated by Figure l€é. Buses, entering the busway
stations, would transiticn to an eXclusive bu§ lane which would
be separated from the through lane by a 10' buffer strip.
Passenger boarding would be from a 200' long platform.

Planning Assumptions

Certain assumptions relative to egquipment used and its
performance characteristics, operational policies of the RTD,
and boarding/de-boarding characteristics of the projected
patron population were necessary for the development of this
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plan. These were as folldws:

Vehicles

This alternative assumes the use of articulated buses
(ARTIC'S) which have & seating capacity of 69 passengers
and a design capacity of 97 passengers with standees.

Fare Collection

This operating plan assumes that fares would be pre-paid
while entering and leaving busway stations, thus allowing
loading in the LACBD through front and center doors.

Patronage Projections

The transit demand projection, utilized for development of
this plan was as shown in Table~’. The maximui load point
volume was specified as 5200 passengers per hour in the
peak direction of flow.

Operating Plan

Figure 17 illustrates the bus routing plan assumed for the
Santa Ana Freeway busway alternative. Freeway Transit service
would be provided by line 757. Details concerning the assumed
operating characteristics of this Freeway Transit line are
shown in Tables 40and 41. The average bus headway for the peak
hour in the peak direction would be 54 seconds.

The feeder bus plan for this alternative was essentially
the plan devised for the Santa Ana Freeway TSM Alternative
except that the single freeway transit line (#757) subsumes the
line haul functions of TSM lines #757, #758 and #800. The #800
line was converted to feeder operation in this plan, connecting
downtown Santa Ana with the Fullerton Park-and-ride terminus
of line #757. La Mirada Park-and-Ride was assumed to be abandoned
under this alternative, hence no feeder service replaces the
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Table 39
PEAK HOUR DIRECTIONAL PASSENGER VOLUMES
SANTA ANA FREEWAY BUSWAY

~ NUMBER OF PASSENGER CARRIED
wESfBOUND_A.ﬁ.* EASTBO&ND{%.M.; TWO~WAY

BETWEEN STATIONS/STOPS. EASTBOUND (P. WESTBOUND (P..M.} TOTAL
Artesia and Carmenitia 4,435 1,901 6,336
Carmenitia and Norwalk 3,428 1,469 4,897
Norwalk and Florence . 3,750 1,607 5,357
Florence and Lakéwood 3,758 1,611 5,369
Lakewood and Slauson ' 4,255 1,823 6,078
Slauson and Washington ’ 4,804 2,085 6,949
Washington and Olympic 4,904 : 2,102 7,006
Olympic and Soto 4,792 2,054 6,846
Soto and Boyle/Whittier 5,199" 2,228" 7,427"
Boyle/whittier and Mateo/6th 5,168 - 2,215 7,383
Mateo/6th and Alameda/é6th 5,137 2,202 7,339
Alameda/6th and Central/5th-6th 5,111 2,190 7,301
Central/5th-6th and : 5,054 2,166 7,220

Gladay's/5ht-6th :
Gladay's/5th~6th and 5,038 2,159 7,197
Towne/5th-6th .
Towne/5th~6th and 5,032 2,157 7,189

San Pedto/5ht-6th

*Maximum Load Point of Corridor,
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Table 39 (Continued) )

PEAK HOUR DIRECTIONAL PASSENGER VOLUMES
SANTA ANA FREEWAY BUSWAY
NUMBER OF PASSENGER CARRIED

- WESTBOUND (A.M.) EASTBOUND (A.M.) TWO-WAY
BETWEEN STATIONS/STOPS EASTBOUND (P.M.) WESTBOUND (P_._M_.) TOTAL

San Pedro/5th-6th and 4,971 2,130 7,101
Wall/5th-6th

Wall/Sth-6th and 4,934 2,115 7,049
Los Angeles/5th-6th |

Los Angeles/5th-6th and 4,539 1,945 6,484
Broadway/5th-6th -

Broadway/5th~6th and 3,588 . 1,538 5,126
Hill/5th-6th

Bill/5th-6th and 2,636 1,130 * 3,766
Olive/5th-6th |

0live/5th-6th and 1,768 758 2,526
Grand/5th~Wilshire

Grand/5th-Wilshire and 1,143 - 490 1,633
Flower/5th-Wilshire -

Flower/5th-Wilshire ahd ' 520 223 743

' Figuerca/5th=Wilshire , o

Figuerca/5th-Wilshire and 223 S 96 . 319

Figueroa/4th

Source: Caltrans interpretation of LARTS projections combined
with LACBD projections by WSA staff,
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- TABLE 40
l BUS ASSIGNMENTS BY HOUR OF THE DAY
! SANTA ANA FREEWAY BUSWAY - LINE 757
BUSES/HOUR . _
SCHECULE DESIGN PASSSNGER _(or one-way TOTAL DESIGN HEADWAY
l HOUR VOLUME /HOUR revénue trips) BUSES/HCUR M
(IN)  (OUT) () (ouT) (IN)  (OUT)
I 5-5 AM 500 500 8 8 16 7.50 7.50
6-7 2,600 1,300 34 20 54 1.76 3.00
I 7-8 5,200 2,100 67 34 101 0.90 1.76
I 8-9 2,600 2,100 34 27 61 1.76 2,22
9-10 1,300 1,300 20 20 40 3.00 3.00
! 10-11 1,300 1,300 20 20 4C 3.00 3.00
11-12 1,300 1,300 20 20 40 3.00 3.00
! 12-1 PM 1,300 1,300 20 20 40 3.00 3,00
l 1-2 1,300 1,300 20 20 40 3.00 3.00
2-3 1,300 1,300 20 20 40 3.00 3.00
3-4 2,100 2,000 27 27 54 2.22 2.22
4-5 2,100 3,600 27 46 73 2,22 1.30
5-6 2,100 5,200 27 67 94 2,22 0.90
6=7 1,300 2,000 20 26 46 3.00 2.31
7-8 1,300 1,300 20 20 40 3.00 3.00
8-9 1,300 1,300 20 20 40 3.00 3.00
9-10 500 500 8 B - 16 7.50 7.50
10-11 500 500 8 8 16 7.50 7.50
11-mid 500 500 8 8 16 7.50 7.50

night
867
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Table 41

SUMMARY OF OPERATING CHARACTERISTICS

SANTA ANA FREEWAY BUS TRANSIT - LINE 757

TRIPS LINE - CYCLE BUSES NEEDED BUS HOURS (1) BUS MILES
DAY LENGTH TIME  AM PM | _ ~ NON- , NON-
{19-HOURS) (MIL) ~(MIN: PEAK BASE PEAK NIGHT [REVENUE REVENUE TOTAL REVENUE REVENUE TOTAL
867 22.47%2) 126.0830144 44 144 218 911 220 1,131 19,481 4,392 23,873

(¥) Bus~Hours = [(Running time X Bus Trips) + 60] + [Base Buses x.%% + (Peak-Only buses X l%% ]

{2) Based upon westbound direction
(3) Roundtrip including layover factor = 1.10- (See Tech Memo #11)
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arterial portion of TSM line #758.

Feeder lines #831, #832 and #B836 were assumed to have the
functionh and routings defined in the feeder plan for the Santa
Ana TSM alternative. For preliminary costing purposes, feeders
were assumed to have headways equivalent to those of the TSM
Alternative or policy headways of 15 minutes during the peak
and midday, whichever were greater.

Table 42summarizes the operating characteristics of the

Freeway Transit and feeder lines for the Santa Ana Busway plan.
Table 43presents the constant "background" service.
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P Table 42
OPERATING' CHARACTERISTICS ~ BUSWAY WITH FEEDERS
. FREFWAY TRANSIT AND PRINCYPAL FEEDER L1NES
. Santa Ana Freeway Corridur
) . Bus Time — Vehicle Miles .. Peak
Route Typo Route Direction Type Operated Frcoway Surface Total  Bus Hours: Bus Roquired
Freeway Transit LABCD = Fullerton ‘ ARTIC All Day. 17,791 6,082 23,873 1131.0 144
Feeder Santa Ana-Fullerton P&R ADB All pay 1,561 288 1,849 106.4 8
Parallel Arterial Norwalk-LACBED via Telegraph ADB All Day 183 941 1,124 65.2 7
Feeder - Pico Rivera-Lakewood via.
. Paramount ADB All Day - 2,844 2,844 160.4 8
Feedor Norwalk-Playa Del Ray via - -
Firestone ADB All Day - 3,343 3,343 303.0 19
Feeder . Brea-El Segundo via 7 ‘ .
Imperial ADB All Day - 3,186 3,186 224.2 : 15
‘Subtotal ADB 1,744 10,602: 12,346 859.2 57
Subtotal ARTIC: 17,791 6,082 23,873 1131.0 144
TOTAL o 19,535 16,684 36,219 199¢.2 201
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CTERAT. C IAELSLELRISTICS

CONSTANT m UM JNI® SERVICE
' Canta [ ° "roedwiy Jerricor
LI N

ROUTE - TYPE _RCUTE: DESCRYFPTICXN v UETTILE BOURS VEHICLE MIIT PEAK BUSES REGUIAED

Traas-Corridor 18 west Siksh 34, - wniezicr Tivd, R 3,970 29
Trans-Corzidor ' 47 gast Olympic 2IvE. : Iiad 2,277 17

Cross-Corridor 423 Lonc Seach - Pasadena via 7ilantic TN 2,444 10
reans-Corridor - £20. Los Anceles-whittier-La Hebra-3re 275.% 4,935 22
mrang~Corridor 822 Los mmceies = dhistlier = L& wirad Sas0 54

Croass~Corridor 845 Maweiian Ge-dens-Norwelx-Walttier I%.6

&
<-
o

Cross-Corridor 826 Huntington Pary = Jowney ] ‘ 355

e
-
-
AT
w
-
N O N W

Cross-Corridcr ‘827 El ¥onte -~ Cerritos - Seal Zeach . 7.2 i,:80
Cross-Corridor 828 Marire Cel Ral-unsiagton Porkewr Sizi 2Inuy 3,030 15

Croas-Corriécr B2y Cerritcg=riistiez-Pico Rivera 22,2 458 2
Cross~Corridor 229 - Rose=cad S1v¢. = Laxewood 3lvd. 137.7 3,1 14

Crogs=Corridor 40 ROSeCc=ons Avente R vy | 1,905 g

No=walk Local Sesvice 223.E 2,996 16
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ALTERNATIVE B-5b
REVERSIBLE LANE BUSWAY OPERATING PLAN
SANTA ANA FREEWAY CORRIDOR

As defined for this project, the Santa Ana Freeway reversi-
ble lane busway would operate inbound to Los Angeles in the A.M.
peak. Off-peak direction buses would operate via a combination
of mixed-flow on the freeway and along arterial streets parallel
and adjacent to the freeway. Stations on the busway were assumed
at Atlantic Boulevard, Greenwood Avenue, Lakewood Boulevard,
Florence Avénue, Norwalk Boulevard, Caimenita Road and Knott

Avenue.

Although busway and off-peak routes would extend as far
south as Santa Ana, only the Los Angeles to Fullerton portions
were included in this analysis to maintain comparability with
the previously defined two-way busway trunk line. The Santa
Ana-to-Fullerton portion of the route was defined as a feeder
line eguivalant to the #800 lihe defined for the two-way busway

alternative.

The Operating Plan

The Santa Ana Busway trunk line was designated line #757
in this alternative. As with the two~way busway plan, service
levels were based on projected demand, with peak direction head-
ways ranging from 54 seconds during the peak hour to threéee min-
utes midday and 7.5 minutes in the evening. Off-peak direction
headways were also assumed to be comparable to those of the two-
way busway, but due to the longer routing and slower travel times
of the off-peak direction service, more vehicle travel times of
the off-peak directioh service, moré vehicle miles and hours would
be required to provide comparable service. Table 44 summarizes
operating characteristics of the trunk line under the reversible-
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dane busway plan.

Feeder service to the reversible-lane busway was assumed to
be of the same route configuration and level as that of the two-
way busway plan, with a notable exception. Since the off-peak
direction route of the trunk line duplicates most of parallel
arterial line #801, service requirements for the 801 line were
assumed to be fifty percent of existing levels.

Table 45 lists the service characteristics of the trunk line

and the allied feeder and parallel arterial routes. Table 46
documents the assumed "background" service.
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Table 44
SUMMARY OF OPERATING CHARACTERISTICS
REVERSIBLE LANE BUSWAY
TRIPS. LINE CYCLE BUSES ‘NEEDED Bus nours (1) BUS- MILES
DAY — TENGTH TIME AW PM — NON- NON-=
(19 Hours) (MIL)  (MIN) PEAK BASE PEAK NIGHT REVENUE REVENUE TOTAL REVENUE REVENUE TOTAL
867 25.93(2) 1973) 9 59 198 24 1,279 301 1,580 22,481 6,066 28,135
(1)

Bus Hours = [ (Running time X Bus Trips) * 60] + [Base Buses X %% + (Peak Only Buses X %%%)]

(Z,Average of peak direction (22.47 busway) and off-peak direction (29.39 non-busway)

C3JRound£r{p-including layover factor = 1.10 ({See Technical Memorandum #11)
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Table 45
OPERATING CHARACTERISTICS ~ REVERSIBLE LANE BUSWAY WITH FEEDERS

FREEWAY TRANSIT AND PRINCIPAL, FEEDER LIN
Santa Ana Freeway Corridor

Bus Time. vehicle Miles. Peak
Line Route Type Route Direction Type Operated Freeway GSurface Total Bus Hours Bus Required
757 Freeway Transit LABCD -. Fullerton ARTIC  AYl Day 13,280 14,855 28,135 1580.0 198
800 Feeder Santa Ana-Fullerton P&R ADB All Day 1,561 288 1,849 106.4 8
8ol Parallel Arterial Norwalk-LACBD via Telegraph ADB All Day 92 471 ‘5613 32.6 7
8131 Feeder ‘ Pico Rivera-lLakewood via
Paramount ADB ‘All Day - 2,844 2,844 160.4 B
832 Peeder Norwalk-Playa Del Ray via ADB All Day - 3,343 13,343 303.0 19
836 Feeder ‘Brea-El -Sequndo via .
Imperial ADB ‘All Day - 3,186 13,186 224.2 15
‘Subtotal ADB 1,653 10,132 11,785 826.6 Y
Subtotal ARTIC . 13,280 14,855 28,835 1558.0 198
TOTAL ' 14,933 24,987 39,920 2384.6 255
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ROUTE '~ TYPE

Trans-Corridor
Trans-Corridor
Croas~Corridor
Trens-Corridor
Trans-Corridor
Cross~Corridor
Crosa~-Corridor
Croas~Corridor
Crass-Co;rier
Cross-Corridor
cross-Corridor

Croas-Corridor

Norwalk Local Service

423

820
822
025
826
827
828
821
829
840

TABLE 46

————— .

OFERATING CHARACTERISTICS

CONSTANT "BACKGROUND"™ SERVICE

Santa Ane Freeway Corricor

DESCRIPTION VENTCLE HOURS

West Sixth St. - whittier Blvd.
East Olvmpic Blwvd.

Long Beach - Pasadena via Atlantic
Los Angeles-whittier-La Habra-Brea
Los- Angeles - Whittier - La Mirada
‘Hawaiian Gardens-Norwalk-whittier
Huntington Park - Downey

El Monte - Cerritos - Seal Beach
Marina Del Rel-Huntington Park-Whittier
Cerritos=Whittier-Pico Rivera
Rosemead Blvd. - Lakewood Blvd.

Rosecrana Avenue

151

349.0
204..4
154.4
270.1
44.2
29.6

138.5

87.2

222.9

22.2
187.7
110.7
223.8

VEEICLE MILES

3,970
2,277
2,444
4,985
704
488
1,958
1,380
3,010
456
3,126
1,905
2,996

PEAK BUSES REQUIRED

29
137
1o
22
3
2
10
6
13
2
u
8 .
16

vt Tl o

e g e

P g At e e e Lrie W AART e

LAL N LY T L




SUPPLEMENTAL FEEDER SERVICE
TO LINE HAUL SERVICES
IN THE SANTA ANA FREEWAY CORRIDOR.

Each of the transit plans described in above sections
assumes a feeder element designed to connect line~haul services
with park-and-ride sites and other concentrations of potential

patrons. Other feeder services will be provided by cross

corridor lines in the assumed "background" service (i.e., exist-
ing routes unaffected by the various transit plans presented
herein). However, since the amount of reseive capacity which
will exist on thesé lines in 1990 is unknown, it was assumed

for purposes of this analysis that the existing service levels
on these lines would have no reserve capacity to perform feeder
functions. Consequently, a supplemental feeder plan was
developed for each alternative based on increments to existing

cross-corridor lines.

Tables 47 through 49 define the supplemental feedér service
required to fully serve projected transit access patronage
at each transit station for each Santa Ana Freeway alternative.
Service levels are based on mode-of-access station volumes
provided by Caltrans, and routes are defined as service
increments ("trippers") on existing routes or portions thereof.
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!'i‘. Table 47
I SUPPLEMENTARY FEEDER SERVICE -
SANTA ANA FREEWAY CORRIDOR
! LRT AND ICTS
Pk. Hr. Peak
I Staticn Buses/ Daily Buses Daily Bus Daily
Served Line Area Served Hr. Trips Reguire Miles.  Bus Hours
i ind_iana 3234 LACED to Cal State 1 6 2 199 16.6
475 LAGED to Garfield : 1 6 3 156 19.7
l Atlantic 2592 Firestone to Whittier 1.5 9 1 146 10.1
! 423L Santa Ana St. to Beverly 1.5 9 2 184 12.5
Greenwood BOlA Atlantic té Rosemead 2 12 2 185 11.6
Lakewood 829A Alondra to Whittier o1 6 2 185 12.8
l‘ 831A Alondra to EOL 2 12 4 290 28.4
Flormer 82BA Santa Ana to La Habra 2 12 4 348 27.4
i 8275 Cerritos to Whittier 1 6 2 214 14.6
i Norwalk §25a Whittier to Hawaiian Gardend.> 9 3 322 23.3
B 636A Brea to lLong Beach Boulevard.> 9 5 536 36.5
Carmsnita 821A Pioneer to Whittier 1.5 ¢ 3 342 . 23.6
l 844A Bellflower to La Mirada 1.5 9 2 220 - 16.2
Kiott 0C29A Cerritos to Central 2 12 4 403 28.4
. B46A Studebaker to EOL 2 12 2 228 16._‘_3
I 41 3,958 298.1
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Table 48
SUPPLEMENTARY FEEDER SERVICE
SANTA ANA FREEWAY CORRIDOR

I TWO-WAY BUSWAY
Pk Hr., Peak
i Station Buses/ Daily Buses Daily Bus Daily
Ssérved Line Area Served Hr. Trips Reguire Miles  Bus Hours
i Indiana 323 LACBD to Cal State 1 6 2 199 16.6
g 47A LACBD to Garfield 1 6 3 156 19.7
! Atlantic 2597 Firestone to Whittier 1 6 1 109 7.3
I 423A Santa Ana St. to Beverly 1 6 1 110 7.7
i Greenwood 80l1A Atlantic to Rosemead 2 12 2 185 11.6
Lakewood 829A Alondra to Whittier 1 6 2 185 12.8
i( 831A Alondra to EOL 2 12 a 290 28.4
l Flormer 828BA Santa Ana to La Habra 2 12 4 348 27.4
| 827n Cerritos to Whittier 1 6 2 214 14.6
I Norwalk B25A Whittier to Hawajiian Gardensl.5 2 3 322 23.3
I 836A Brea to Long Beach Boulevardl.> 9 5 536 36.5
Carmsnita 821A Pioneer to Whittier 1.5 9 3 342 23.6
l 844a Bellflower to La Mirada 1.5 9 2 220 16.2
l Knott 0C29A Cerritos to Central 2 12 4 403 28.4
846A Studebaker to EOL 2 12 2 228 16.4
! 40 3,847 290.5
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Station
Served Line
Indiana 32A
27Aa
Atlantic <392
Eegc -1
Greenwood EQ01A
Lakewood E29A
B31lA
Flormer E2BA
E27A
Norwalk EZ5A
B836A
Carmsnita B82lA
844A
Knott 0C29A
846A

Table 49

SUPPLEMENTARY FEEDER SERVICE
SANTA AN2 FREEWAY CORRIDOR
PEAK DIRECTION BUSWAY

Pk, Hr. Peak
Buses,/ Daily Buses Daily Bus Daily
Area Served Rr. Trips Reguire Miles Bus Hotrs
LACBD to Cal State 6 2 199 16.6
LACED to Garfield 6 3 156 19.7
Firestone to Whittier 1 6 1 109 7.3
Santa Ana St. to Beverly 1 6 1 110 7.
Atlantic to Rosemead 1 6 1 92 5.8
Alondra to Whittier 1.5 3 277 19.2
Alondra to EOL 1.5 3 328 21.3
Saznta Ana to La Habra 1 2 174 13.7
Cerritos to Whittier 1 2 214 14.6
Whittier to Hawaiian Gafdegs 2 415 15.5
Brea to lLong Beach Bouleva{d 6 3 346 53.7
Pioneer to Whittier 1 2 228 15.7
Bellflower to La Mirada 1 2 170 12.0
Cerritos to Central 1.5 3 302 21.3
Studebaker to ECL 1.5 2 189 13.2
32 3,109 227.3
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IV. OPERATING COST ESTIMATES

Estimates of annual operating costs were developed in
this study for at least one operating plan for each modal alter-
native in each corridor, as well as for some of the operating
plan variations. These estimates are presented in this chapter,
along with the basic assumptions upon which they were based.

Emphasis was given to achieving consistency in basic costing
assumptions used in assessing the rail and bus alternatives,
although different methodologies were employed. For the bus
trafisit alternatives, cost estimates were based on unit cost
parameters reflecting the recorded experience of SCRTD. The
resulting cost model was reviewed with SCRTD staff and refinements
were made as requestéd for purposes of this planning study. For
rail alternatives, a unit cost approach was considered inappro-
priate, and estimates were developed based on specified man-
power requirements and other cost parameters, utilizing the
experience of operators of similar rail systems iii other areas,
adjusted as appropriate for conditions in Los Angeles. All
estimates reflect current prices in the Los Angeles area and
SCRTD wage levels existing at the time of study.

Methodology for Estimating Rail Operating Costs

All of the procedures employed in the process of estimating
rail operating costs provided for uniform treatment of alternatives.
The estimates included manpower resources required to support
the altetnatives, and estimates of material and purchased service
expenses. Costs were segregated by the followihg catégories:

l) Transportation

2) Maintenance-of-Egquipment
3) Maintenance of Way

4) Insurance and Damages
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5) Electrical Energy
6) General and Administrative

For all of the opéerating and maintenance departments, it was
assumed that first-line supervision would be paid at rates higher
than the maximum for skilled labor.

As indicated above, the rail cost estimates were prepared
using current price experience in the Los Angeles area and present
SCRTD wage levels as base. Rates of compensation typical of
rail systems elsewhere were available and were adjusted to
account for local conditions. Table 50 lists representative
wage and salary rates used in the cost analysis.

The existing labor agreement between the United Transportation
Union and SCRTD (expiration date, 31 May 1982) included reference
to rail transit operatioas. Provisions of this agreement

pertinent to the analysis were:

1) Average vacatioh time of 3 weeks per year.
2) Provision of 11 holidays per yeéar for full time operators.

3) An average of 8 paid sick days per year for full-time
operators.

4) Use of part-time operatdors, not to exceed 10 percent
of total operator work force.

5) Overtime (greater than 8 hours per day) at 1.5 times
base wage rate.

6) Car marshalling by gualified "switchers”.

7) Straight time compensation of $9.46 per hour for
operators,

Other assumptions used in developing the operating and mainte-
nance cost estimates for all of the rail alternatives included

the following:

1) Crew‘assignmgntg consisting of one attendant per train,
with crew relief permitted while trains remain in
service.
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Table 50

ASSUMED 19B1 ANNUAL AVERAGE WAGE
AND SALARY RATES (EXCLUDING FRINGES)

Traqggqrpation

Operators and Car Marshallers
Dispatchers and Train Control Personnel
Patrolmen

Revenue Collectors

Passengers Services Personnel
Supervision

Office Support

Supervisor - Operations

Maintenance-of-Equipment

Mechanics & Electricians
Supervisicn

Car Clezners
Storekeepers

Clerks & Office Support
Superviscr - M & E

Maintenance-of-way

machine Operators
Technicians
Laborers
Supervision

General snd Administrative

Supervisory Personnel
Actounting Support
Purchasing Support
Ticket Encoders,
Retrievers, Sorters
Office Support
General Manager

~15B~
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$19,750
19,000
19,000
20,950
18,480
29,000
15,900
38,500

$24,640
31,000
18,480
22,180
17,000
41,000

$23,400
22,000
18,850
31,000

$32,000
18,300
20,900

15,600
17,250
61,200
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2) Recovery (layover) time equal to approximately 10% of
estimated running time.

3) Allowance for operator sick time consistent'ﬁith current
SCRTD experience.

4) Use of automatic fare collection equipment to simplify
revenue collection and maximize passenger accommodation.

5) Use of trained personnel for passenger, revenue ahd
facility security.

6) Use of automated car washing and cleaning equipment,
with daily cleaning and weekly washing of cars.

7) Efficient deployment and utilization of manpower in
equipment maintenance and servicing.

8) Incremental general and administrative costs related
directly to initiation of rail service in the corridor.

9) Application of 1981 wage and price levels to all of the
rail alternatives.
10) Operation and maintenance requlrements sized to 1995
service conditions.

1l1l) Fringe benefits drawn from current SCRTD experience,
representing 45% of direct labor expense.

12) Uniform annual material replacement expenses, representing
levels of expenditure befitting a normal year of
steady~state operation.

13) Electrical energy obtained under conjunctive billing
arrangements covering multiple supply points.

Operator hours available for actual train operation were
estimated with recognition of non-productive time due to
provisions defined in the present SCRTD labor agréement. Based
on actual SCRTD experierice, an allowance of 8.5% of assigned
work hours per operator lost due to sick time was included. An
allowance of $125 per operator for uniform expense was included
as provided for in the labor agreement. Operator overtime was
estimated to represent 5% of direct labor costs for operators,
consistent with current SCRTD experience.

Transportation expense was also defined to include dispatching

and control, passenger services, security, revenue collection,
car marshalling and supervision. QResources required to staff
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these departments were estimated using experience of rail
transit operators as a guide. Wages in the transportation
department were assumed to range between $38,500 and $15,900.

Security needs were estimated based on number of stations,
system route-miles and anticipated passenger volumes. Patrols
required for security at yard and maintenance facilities were
also included. Patrolman salaries were estimated at $19,000.
The average supervisory wage was estimated to be $29,000.

Revenue collection would be accomplished using two-man teams.
Duties would include revenue collection, filling change machines,
cash receipts transportation and reconciliation.

Estimates of maintenance-of-equipment cost were based on
a schedule for preventive maintenance inspection and repair,
daily defect repair, car cleaning and washing, motor blowing,
repair and maintenance of the yard and shop facility, backshop
repair of components, storekeepers and supervision.

The preventive maintenance inspection and repair schedule
‘that was developed calls for inspection intervals based on
mileage or monthly frequency, whichever comes first. Vehicle
components were divided into categories that would be serviced
at differing intervals based on their complexity and anticipated
rates of failure during normal operations. The preventive
maintenance inspection and repair department would perform minor
repair work. Most repair of vehicle components would, however,
be done in a daily defect repair department. For the rail
transit alternatives under consideration in this study, annual
car-miles per car would vary between 70,000 and 100, 000.

Components redquiring repair would be serviced primarily in-

house. A branch of the maintenance-of-equipment department would
provide spare parts for equipment heeds. Also included was
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sufficient mafipower for repair and maintenance of the yard
facility and shop building.

Annual salaries in the maintenance-of-equipment department
were assumed to range from $15,725 to $43,000. Mechanics,
electricians and other skilled maintenhance persénnel would be
paid $24,640 annually on averade..

' Material expenses for maintenance-of-equipment were
approximately 12.5¢ per ¢ar-mile. This is consistent with
estimates of materials expense for rail transit systems comparable
to those being considered in the Santa Ana and Harbor Freeway
Corridors. An additional allowance of 5% of maintenance-of-
equipment expense was included to account for contracted services.

Estimates of maintenance-of-way cost were prepared for track
and guideway, signals, power supply, station cleaning and buildings
and signs. Maintenance of fare collection equipment was included
in costs of maintenance-of-way.

211 of the systems under consideration were assumed. to beé
railroad materials. Crew sizes and manpower requirements for
track mainténance will varied for each of thé systéms under
consideration based upon differences in tfack-miles, car-miles,
and gross ton-miles.

Material expenses for maintenance of track were estimated
by annualizing the cost of track compohents over a normal
service life. Estimates of manpower and material requirements
for maintenance of the power and signal systems were developed
using the same methods.

Costs fOr station cleaning were estifiated based on the
number of stations and projected passenger volumes. Work would
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consist of cleaning, spot painting, trash removal, and other
minor maintenance as needed.

Material expense for track maintenance was estimated at
$10,500 per track-mile. For maintenance of the power and signal
systems, material requirements were estimated at 16% of total
cost. An additional allowance of 5% of total cost was included
for contracted services related to maintenance of the power and
signal system.

Material for fare collection equipment maintenance was
included at approximately 8% of total costs. This is consistent
with experience of other systems employing self-service, barrier-
type fare collection systems similar to that under consideration
" in Los Angeles.

Also included was an annual allowance of $10,000 for painting
the shop building and repair of signs. The shop building would
be painted every 10 vears.

One aspect of the operating and maintenance cost estimates
deserves emphasis. 1In developing estimates of material require-
ments for maintenance of fixed facilities along the rail line,
estimates of service life were based on experience in the rail
transit industry at large. A uniform annual rate of material
replacement was assumed in all casés. The estimates represent
annual levels of expenditure that would be incurred in a normal
vear of operation. Maintenance expenses for material replacement
could be expected to fall below the indicated levels during early
years of operation. Expenses would increase gradually until a
stable situation, involving normal cyclical material replacement,
would be achieved. This condition could be anticipated by the
15th year of operation.

-162-



Insurance, injuries and damages expense were estimated
using the cost experience of rail transit operators and SCRTD
as a base. Variance among alternatives arises from changes in
passenger volumes, car-miles, and train-hours.

‘Electrical energy expense was estimated based on energy
consumption rates calculated by a train performahce modél. The
estimated rates include recognition of differing capabilities,
requirements, and characteristics of the candidate technologies.
The estimates include allowarnces for distribution and conversion
losses of 5% and 3%, respectively. An allowance of approximately
30% was included to account for auxiliary loads and energy
consumed in other than train operations. A charge of 6.7¢ per

KWH was used in estimating energy costs, and conjunctive billing

was assumed to apply.

General and administrative requirements were limited to the
incremental expansion of SCRTD staff that would be reguired for
initiation of rail service in the Hatbor and Santa Ana Freeway
corridors. Additions to the personnel, accounting, purchasing,
planning and scheduling departments would be made. The rail
services would be staffed with a general iiahager, administrative
assistant and secretary. A small personnel group would supplement
existing SCRTD staff. '

Accounting staff woiuld bé supplemented by an accountant,
clerks and data processing support who would be assigned to the
rail transit operation. In addition to normal staff requirements,
new positions would be created for ticket retrievers, and ticket
sorting and encoding clerks. Incremental additions in purchasing
would also be required. These would include a purchasing manager,
purchasing agents, clerks and a sécretary. Finally, a planner
and clerk typist were included to support the general manager in
planning, development and scheduling.
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It was assumed that administrative salaries would range
from approximately $61,000to $14,800. An gdd;tiqﬁa; allowance
of 5% of total general and administrative costs was included to
account for professional services and contracted assistance.
Material expenses for administrative functions were estimated

based on general experiencé in the rail transit industry.

Methodology for Estimating Bus Operating Costs

For estimating 1995 bus operating costs, the following
incremental cost formula was applied:

1995 Incremental Costs (1981 dollars) = $18.00 x bus hours
4+ $1.29 x ARTIC bus miles on freeways + $0.92 x ADB
bus miles on freeways + $1.45 X ARTIC bus miles on
surface streets + 1.10 x ADB bus miles on surface
streets + G&A costs (5% of variable costs)

The 1995 cost factors used in this cost formulae (see Table 51)
assume the following:

1. Hourly labor and fringe benefit costs will approximate
1980 SCRTD values (excluding inflation);i

2. Fuel prices will increase (in rXeal terms) by approximately
50 per cent from 1980 levels due to declining reserves
of low cost crude oils:

3. Assignable General and Administrative Overhead costs
will constitute approximately 5 per cent of total

" mileage and hour costs;

4. Articulated buses will regquire approximately 40 per
cént more fuel pefr mile and 29 per cent more maintenance
costs than standard buses; and

5. Buses running on freeways will be about 17 per cent less

costly per mile for fuel and maintenance than the

system as a whole.
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Table 51

FUTURE (1995) UNIT BUS OPERATING COSTS
(1981 dollars)

Representative Express Bus Operators
I-110 and I-5 Freeway Corridors

BUS-HOUR ,, _ BUS-MILE FACTORS (2 OVERHEAD
FACTOR Fuei (b) Other Total FACTORS
Freeway Lines
Articulated (c)
) Buses A $18.00 $0.35 $0.94 1.29 Five per cent
e (d) (c) - surcharge on
Improved ADB 18.00 g.25 0.67 0.92 variable
costs.
On-Street Lines
Improved apB ‘%) 18.00 0.30¢¢ 0.80  1.10 Five per ceat
Articulated surghgige on
. Y variable
Buses 18.00 0.42 1.03 1.45 costs.

!

(a)

(b)

(c)
(d)

These factors are applied to an esiimate of total scheduled

‘hours and miles, including pull-out and pull-in times and

mileages. See Tech. Memo 3, "Methodology for Developing
ransit Svstem Operating Data", Appendix A, item 1.

Does not include fuel tax, SCRTD system fuel cost per mile

is increased by dominance of high-=density local lines in

Los Angeles. Other operators' fuel costs appear representative

of freeway conditions and also of older, pre-ADB fuel-efficient

buses.

Assumed 1995 fuel costs, 50 per cent above 1980 prices.

Assumes that future generations of Advanced Design Buses (ADB's)
will be comparable to older "hew look" designs.
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The $18.00 unit cost value related to bus hours in the
formula represents operator wages and fringes and other direct
operating costs such as line supervision and dispatching. The
operator wages include pay for non-driving time such as being
a witness in court, training, and standby (extra board) time,
and the pay for this time is allocated to on=duty hours. Fringes
include sick leave, vacation, holidays (including premium pay for
holiday work), military leave and jury duty. Such absent-from-
work time has a value of about 14 per cent of SCRTD operators'
total pay. Private sector fringes include pension contributions,
health care and insurance, uniform allowances, and workmen's
compensation. Private sector fringes include only social
security, SDI, and workmen's compensation taxes.

The use of "bus hours" as a parameter rather than "pay
hours® implies that premium time will be uniformly distributed
in the future, whereas in the past (before part-time drivers
could be employed by SCRTD) the peak-hour express lines had an
unusually high ratio of pay hours to bus hours.

Fuel and lubricants costs were related to bus miles, with
a different coefficient being assumed for articulated and
single-unit buses, and for freeway and local street service.

The unit factor for "other costs" represent the costs of
parts, mechanics' time, tires, other vehicle maintenance items,
and the general-administrative portion of casualty and liability
costs. SCRTD is self-insured and has a staff of attorneys to
defend the district in lawsuits. These casualty and liability
costs arise mainly from SCRTD bus accidents (employees are
covered by workmen's compensation), and they are therefore
allocated to bus miles =-- an index of accident exposure. The
overhead cost factor assumes that approximately 5 per cent of
system operating costs represent overheads which vary with on-
the road vehicle miles and vehicle hours. This assumption is
consistent with the approach used to develop rail operating
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costs. The other overhead costs (from 11 to 25 per cent of the
total) were assumed to be independent of the choice of mode for
this project.

Additional details concerning the derivation of the cost

formulae used are contained in Technical Memorandum No. 10.(18)

Estimated Annual O&M Costs ~ Harbor Freeway Corridor

Tables 52 to 62 summarize the estimates of annual o_pei‘ati‘ng
costs (operations and maintenance) which were developed for the
the primary Harbor Corridor alternatives by applying the costing
procedures described above in conjunction with operating
statistics documented in Chapter III. Costs for rail and bus
system elements are shown separately. A comparative summary is
provided in Table 63.

(18) ,
" Technical Memorandum No. 10, estimating Bus Service
Operating Costs for I-110/I-5 Freeway Corridor Studies,
Wilbur Smith and Associates.
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Table 52

SUMMARY OF OPERATING STATISTICS AND COSTS
HARBOR FREEWAY CORRIDOR

NO~-BUILD ALTERNATIVE (A~-1)

CATEGORY ‘LINE HAUL FEEDER ‘BACKGROUND TOTAL PLAN
Daily Rail Car Miles - NA NA -
baily Train Hours - ‘NA NA -
Daily ADB Bus Miles 3,371 - 94,961 93,332
Daily ARTIC Bus Miles 14,377 - -- 14,377
Total Daily Bus Miles 17,748 94,961 112,709
Daily ADB Bus Hours 200.6 - 7,403,2 7,603.8
) Dally ARTIC Bus Hours ____840.0 -- -~ ‘840,0
L - — Oav.d
. gg Total Daily Bus Hours 1,040.6 - 7,403.2 94283.8
|
Peak Rail Car Requirement - - - -
Peak ADB Bus Requirement 27 - 551 578
Peak ARTIC' Bug Requirement 97 - - 97
Annual Cost - Rail - NA NA -—
Annual Cost - Bus $ 13,429,000 - :$76,877,000 - $76,877,000
Total Annual Cost $ 13,429,000 - $76,877,000 $90, 306,000



Table 537
SUMMARY OF OPERATING STATISTICS AND COSTS
HARBOR FREEWAY CORRIDOR

TSM ALTERNATIVE (A-2)

T e TRt T =TT e

CATEGORY LINE HAUL FEEDER 'BACKGROUND TOTAL PLAN
Daily Rail Car Miles - NA NA -
Daily Train Hours - NA NA -
‘Daily ADB Bus Miles 3,877 - 109,205 113,082
‘Daily ARTIC Bus Miles 26, 840 -- - 26,840
Total Daily Bus Miles 3o, 717 -- log,205 139,922
Daily ADB Bus Hours 230.7 - 8,513.7 8,744.4
pafly ARTIC Bus Hours 1,595.9 - | m- 1,595.9
L Total Daily Bus Hours 1,826.6 - 8,513.7 10,340.3
N
v
Peak Rail Car Requirement - - - -
Peak ADB Bus Reguirement 29 - 634 663
Peak ARTIC Bus Requirement 150 - - 150
Annual Cost ~ Rail - ‘NA NA v -
Total Annual Cost $ 26,656,000 - $ 88,409,000

'$115,0865,000
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Table 54

SUMMARY OF OPERATING STATISTICS AND COSTS : :
HARBOR FREEWAY CORRIDOR ‘ '

TWO-WAY BUSWAY (A-~-3a)

CATEGORY LINE HAUL. FEEDER BACKGROUND TOTAL PLAN :

,Eg:

Daily Rail Car Miles -- NA NA - g
Daily Train Hours - NA NA - E

)

i:

Daj.ly ADB Bus Miles _— 15,892 109,205 125'097 ;

7

Daily ARTIC Bug Miles 28, 3182 _— — 28, 382 £
—————— _— [¥

Total Daily Bus Miles 28,1382 15,892 109, 205 153,479 @

3

Daily ADB Bus Hours ~-- 1,077.1 8,513.7 9,590.8 ﬁ

Ja Daily ARTIC Bus Hours 1,386.6 - _— 1,386.6 ﬁ
Y  Total Daily Bus Hours 1,386.6 1,077.1 8,513.7 10,977.4
' E?
Peak Rail Car Requirement -- - - . 'E
Peak ADB Bus Requirement -- » 101 634 735 ?
Peak ARTIC Bus Requirement 174 -- -- 174 ﬁ
Annual Cost - Rail -- NA NA . _g
Annual Cost -~ Bus $ 20,186,000 $ 11,822,000 $ 88,409,000 $120,417,000 ;

Total Annual Cost

$ 20,186,000

‘$ 88,409,000

$120,417,000 '
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CATEGORY

Daily Rail Car Miles

Daily Train Hours:

Daily ADB Bus Miles

Daily ARTIC Bus: Miles
Total Daily Bus Miles

Daily ADB Bus. Hours
Daily ARTIC :Bus Hours
Total Paily Bus Hours

Peak Rall Car Requirement
Peak ADB:- Bus Recjuirement
Peak ARTIC Bus Raguirement

Annual Cost - Rail
Annual Cost - Bus
Total Annual Cost

$ 20,985,000
$ 20,985,000

Table 55

SUMMARY OF ‘OPERATING STATISTICS AND. COSTS
'HARBOR FREEWAY CORRIDOR

PEAK DIRECTION BUSWAY (A-3c)

LINE HAUL FEEDER. BACKGROUND
- NA NA
- NA NA
- 15,128 109, 205
28,974. D - -
26,974 15,128 109,205
- . 1,029.9 8,513.7
1,480.9 i -
1,480..9 1,029.9 8,513.7
- 93 634
185 -~ -
- NA NA

:$ 11,276,000
$‘ 1‘1."2 76 Fl 000

$ 88,409,000
$ 88,409,000

124,333
28,974
153,307

9,543.6

1 ’ 480.9
11,024.5

727
185

\ -

$102, 670,000
$120,670,000
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Table 56a

SUMMARY OF OPERATING STATISTICS AND COSTS . 1
HARBOR FREEWAY CORRIDOR

ICTS FULL SERVICE (A-4a)

CATEGORY LINE HAUL FEEDER BACKGROUND TOTAL PLAN
Daily Rail Car Miles 53,700 NA NA © 53,700
Daily Train Hours 503.0 NA NA 503.0
Daily ADB Bus Mjles - 15,615 109,205 ) 124,820
Daily ARTIC Bus Miles 8,551 . - -- 8,551
Total Daily Bus Miles 8,551 15,615 109,205 133,371
Daily ADB Bus Hours K — . 1,108.1 8,513.7 2,621.8
( Daily ARTIC Bus Hours 364.2 -= -- 364.2
S Total Daily Bus Hours 364.2 1,108.1 8,513.7 9,986.0
»
|
Peak Rail Car Requirement 120 - ~- 120
Peak ADB Bus Requirement -- lo2. 634 736
Peak ARTIC Bus Reguirement 45 - -~ 45
Annual Cost - Rail $ 30,389,000 NA NA $ 30,389,000

Total Annual. Cost ‘$ 36,187,000 $ 11,950,000 $ 88,409,000 $136,546,000
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Table 56b

HARBOR FREEWAY CORRIDOR RAIL TRANSIT ALTERNATIVES

__Department /Function

Transportation:
Operators (including -supervision)
Dispatching and Control
Passenger Services
Security
Revenue Collection
Car Marshalling
Traffic
Supervision

Total Transportation

Ma1ntenance—0f-Equ1pment'
Foremen o
Mechanlcs
Electricians
Welders
Machinists
Air Conditioning Electricians
Electronic Technicians
Car Cleaners
Storekeepérs
Clerks
Supervision and Other

Total Maintenance-of-Equipméent

Maintenante-of-Way and Structures:
Trackwork —~ .
Power and Signal System

Station Cleaning

Fare Collection Equipment

Total Maintenance-of-Way & Structures

General and Admlnlstratlve
System Management - '
Personnel
Accounting
Purchasing
Planning and Scheduling

Safety

Total General and Administrative

Total Employees

~173-

ESTIMATED MANPOWER REQUIREMENTS ICTS FULL SERVICE ALTERNATIVE

Estimated Manpower

laa
26
21
44
20
10
5

7

277

182

132



Table 56¢

ESTIMATED COSTS OF OPERATIONS AND MAINTENANCE
HARBOR CORRIDOR, ICTS FULL SERVICE ALTERNATIVE

Cost Category:

Transportation.
Maintenance~of-Eguipment.
Maintenance-of-Way.
Electrical Energy.

Injuties and Oamages.
General and Administrative.

Totals

Cycle Time; min.

Peak Headway, minr.

Base Headway, min.

Annual Revenue Train-Hours (000).
Anrual Cat-Miles (000,000).

Annual Passenger-Space-Milés (000,000)
Annual Passengers (000,000).

Annual Gross Ton-Miles (000,000).

Fleet Size, vehicles.
Route-Miles

Estimated Avefage Cost Per:

Revenue Car-Mile, $..
Passenger Space-Mile, ¢.
Passenger, ¢.

Employee, $000.

No. of Employees

Aannual_CQst

-174-

$8,415,400
8,561,100
5,237,400
4,602,000
2,360,000

_ 1,213,200

30,389,200

83

154.9
16.54

795.9
40.6

352.8
138

1.84

3.8
75
48.8



‘Table 57& :

SUMMARY OF OPERATING STATISTICS AND COSTS *
HARBOR FREEWAY CORRIDOR

ICTS WITH TURNBACKS (A-4B)

CATEGORY LINE HAUL FEEDER BACKGROUND TOTAL PLAN
Daily Rail car Miles 41,006 NA ‘NA © 41,006
Daily Train Hours 454 NA NA . 454
Daily ADB Bus Miles -— 15,615 109,205 124,820
Daily ARTIC Bus Miles 8,551 . = - 8,551

Total Daily Bus Miles 8,551 15,615 109,205 133,371

| Daily ADB Bus Hours - ~1,108.1 8,513.7 9,621.8

“  Daily ARTIC Bus Hours _364.2 - -~ 364.2

T Total Daily Bus Hours 364.2 1,108.1 8,513.7 9,986.0
Peak Rail Car Requirement 102 - -~ 102
Peak ADB Bus Requirement - 102 634 736
Peak ARTIC' Bus Requirement 45 - - 45
Annual Cost - Rail $26, 362,500 NA NA $ 26,962,500
Annual Cost — Bus $ 5,798,000 $ 11,950,000 $ 88,409,000 $106.,157,000

Total Annual Cost $32,160,500 :$ 11,950,000 $ 88,409,000 $132,519,500



Table 57b

HARBOR CORRIDOR ICTS ALTERNATIVE, ARTESIA TURNBACKS
ESTIMATED MANPOWER REQUIREMENTS

Estimated Manpower

Total Employees

~176~

Department[?unction
Transportation:
Operators (including supervision) 130
Dispatching and Control 26
Passenger Services 21
Security 44
Revenue Collection 20
Car Marshalling 10
Traffic 5
Supervision 7
Total Transportation 263
lﬁaiptenanceeof;Equipmenp:
Foremen 10
Mechanics 32
Electricians 32
welders 2
Machinists 2
Air Conditioning Electricians 7
Electronic Technicians 28
Car Cleaners 20
Storekeepers 4
Clerks 3
Supervision and Other _2
Total Maintenance-of-Equipment 143
Maintenance-of-Way and Structures:
Trackwork : 34
Power and Signal System 26
Station Cleaning 19
Fare Collection Equipment _20
Total Maintenance-of-way & Structures 129
Gereral and Administrative:
System Management 3
Personnel 4
Accounting 13
Purchasing 6
Planning and Scheduling 2
Safety 4
Total General and Administrative 32
567



Table 57c¢

ESTIMATED COSTS OF OPERATIONS AND MAINTENANCE
HARBOR FREEWAY CORRIDOR ICTS ALTERNATIVE, ARTESIA TURNBACKS

Cost Category: NO. of Employees Annual Cost
Transportation. 263 $7,988,200
Maintenance-of-Equipment. 143 6,456,000
Maintenance-of-Way. 129 5,100,000
Electrical Energy. 3;h81,000
Injuries and Damages. 2,124,000
General and Administrative 32 _ 1,213,300
Totals 567 $26,362,500
Estimated_Annual Operating Statistics North of South of
T T Artesia Artesia
Cycle Time, min, 59 87
Peak Headway, min. 3 8.5
Base Headway, min. : 3.5 10
Route Miles la.6 25
Annual Revenue Traim-Hours (000). 139.9
Annual Car-Miles (000,000). 12.63
Annual Passenger-Space-Mileés (000,000). €08.8
Annual Passengers. 40.6
Annual Gross Ton-Miles (000,000). 282.4
Fleet Size, vehicles. 118
Es;;mated Average Cost Per:
Revenue Car-Mile, $. 2.09
Passenger Space-Mmile, ¢. 4.3
Passenger, £. 65
46.5

Employee, $000.

....17']_
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Table 58a \

SUMMARY OF QPERATING STATISTICS AND COSTS
HARBOR FREEWAY CORRIDOR

LRT-FULL SERVICE (A-5b)

CATEGORY LINE HAUL FEEDER 'BACKGROUND TOTAL PLAN i
Daily Rail Car Miles 18,300 NA NA 18,300 ]
Daily Train Hours 133.8 NA NA 133.8 :
Daily ADB Bus Miles - 18,102 109,205 127,307 ;
Daily ARTIC Bus Miles 8,551 o — - 8,551 ;
Total Daily Bus Miles 8,551 18,102 109, 205 115,858 ;
Daily ADB Bus Hours - . 1,391.0 8,513.7 9,904.7
Daily ARTIC Bus: Hours 364.2 - _— ' 162.4 !
Total Daily Bus Hours - 364.2 1,391.0 8,513.7 10,268.9
Peak Rail Car Requirement 56. — — 56 :
Peak ADB Bus- Requirement -_— 129 634 763 1
Peak ARTIC Bus Requirement 45 - - 45 i
Annual Cost - Rail $ 16,406;000 NA NA $ 16,406,000
Anpual Cost - Bus $ 5,798,000 $ 14,482,000 $ 88,409,000 $108,689, 000

Total Annual Cost $ 22,204,000 $ 14,482,000 $ B8,409,000 $125,095,000



. . Table 58b
Harbor Freeway Corridor Rail Transit Alternat:.ves
Estlmatec Manpower Reguirements; LRT Full Service Alternative

1

x
|

i Department/Function Estimated Manpower
Transportation: _
Operators (including supervision) 39
i Dispatching and Control 17
Passenger Services 14
_ Security 30
Revenue Collection 12
' Car Marshalling 7
, Traffic 2
Supervision _3
i Total Transportation . 124
Maintenance-of-Equipment:
' Foremen 9
Mechanics 20
Electricians 20
l welders 1
Machinists 2
: Air Conditioning Electricians 5
l Electronic Technicians 16
Car Cleaners 12
Storekeepers 3
Clerks 1
I ' Supervision and Other _4
Total Maintenance-of-Equipment 93
I Maintenance-0f-Way and Structures:
Trackwork 37
i Power and Signal System 4l
Station Cleaning 13
Fare Collection Equipment 4
l Total Maintenance-of-Way & Structures 105
General and Administrative:
I System Management 2
. Personnel 2
Accounting 8
I Purchasing 4
Planning and Scheduling 2
Safety _2
I Total General and Administrative _20
l Total Employees 242

179



- Table 58c
Estimated Costs of Operaticns and Maintenance
Harbor Corridor, LRT Full Service Alterﬁative

Cost Category:

Transportation.
Maintenance-of-Equipment .
Maintenance-of-Way.
Electrical Energy.
Injuries and Damages.
General and Administrative.

Totals

Estimated Annual Operating Statistics:

Cycle Time, min.
Peak Headway, min.
Base Headway, min,

Annual Revenue Train-Hours (000).

Anrual Car-Miles (000,000).

No. of EmplgyEES

Annual Cost

Annual Passenger-Space=Miles (000,000).

Anrual Passengers (000,000).
Annual Gross Ton-Miles (000,000).

Fleet Size, vehicles.
Route-Miles

Estimated Average Light Rail Cost Per:

Reverue Car-Mile, §.
Passenger Space-Mile, €.
Passenger, £.

Employee, $000.

180

124
93
105

[
o

\H
I
N

$3,810,500
4,080,800
3,894,500
2,653,200
1,180,000

786,600
16,406,000

73
5.5
15
a1.2
5.64
648.3
25.3
268.2

65
23

2.91

2.5
65
48.0



Table 59a l

SUMMARY OF OPERATING STATISTICS AND COSTS !
HARBOR: FREEWAY CORRIDOR

181

LRT WITH TURNBACKS (A~5c)

$ 5,798,000
$ 21,267,500

Annual Cost ~ Bus $ 14,482,000

Total Annual Cost :$ 14,482,000

$ 88,409,000
$ 88,409,000

CATEGORY LINE HAUL FEEDER BACKGROUND TOTAL PLAN
Daily Rall Car Miles 16,201 NA NA 16,201
Daily Train Hours 120 NA NA 120
Daily. ADB Bus Miles - : 18,102 109, 205 127,307
Daily ARTIC Bus Miles: 84551 L -- - 8,551
Total Daily Bus Miles 8,551 18,102 109,205 135,858
Daily ADB Bus Hours - ) 1,391.0 8,513.7 9,904.7
Daily ARTIC Bus Hours 364.2 ' - -= 364.2
Total Daily Bus: Hours 364.2 1,391.0 8,513.7 10,268.9
Peak ‘Rail Car Requirement 56 - -— 56
Peak ADB Bus Requirement - 129 634 763
Peak ARTIC Bus Requirement 45 - —-—— 45
Annual Cost - Rail $ 15,469,500 NA NA $ 15,469,500

$108, 689,000
$124,158,500



) . Table_39b . .
Harbor Corridor LRT Alternative, Artesia Turnbacks
Estimatec Manpower Regquirements

\ Estimated Manpower

_Department/Function

l Transportation:
Operators (including supervision) 36
Dispatching and Control 17
i Passenger Services 14
Security 30
Revenue Collection 12
i Car Marshalling 7
Traffic 2
Supervision )
l Total Transportation 121
Maintenance-of-Equipment:
! Foremen 9
Mechanics 20
l Electricians 20
welders 1
Machinists 2
) Air Conditioning Electricians 5
i( Electronic Technicians 16
. Car Cleaners 12
) Storekeepers 3
' Clerks 1
Supervision and Other 4
I Total Maintenance-of-Equipment 93
Maintenance-of-Way and Structures: .
l Trackwork 30
Power and Signal System 38
Station Cleaning 13
' Fare Collection Equipment L]
Total Maintenance-of-way & Structures 95
I General and Administrative:
- System Management 2
! Personnel 2
Accounting 8
Purchasing 4
I Planning and Scheduling 2
Safety 2
i( Total General and Administrative ' 20
i Total Employees 225

l 182
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T Table 59¢ - o
Estimated Costs of Operations and Maintenance
Harbor Freeway Corridor, LRT Alternative, Artesia Turnbacks

Cost Category:

Transportation.
Maintenance-of-Equipment.
Maintenance-of-way.
Electrical €Energy.
Injuries and Damages.
General and Administrative

Totals

Estimated Annual Operatina.Stétistics

No. of Employees

Annual Cost

Cycle Time, min.
Peak Headway, min.
Base Headway, min.
Route Miles

Annual Revenue Train-Houfs (000).

Anrwal Car-Miles (000,000).

Annual Passenger-Space-Miles (000,000).

Annual Passengers (000,000).
Annual Gross Ton-Miles (000,000).

Fleet Size; vehicles.

Estimated Average Cost Per:

Revenue Car-Mile, $.
Passenger Space=Mile, ¢.
Passerger, £.

Employee, $000.

121 $3,715,500
93 3,718,200
95 3,720,300

| 2,348,900
1,180,000

20 786,600
;gg ;15!a59!500
North of South of
Artesia_w Artesia
43 _ 73
5.5 8.5
15 15
12.0 22.9
37.0
4.99
597.7
25.3
241.1

65

3.10

2.6
6l
47.0
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Table 60a

8T

SUMMARY OF OPERATING STATISTICS AND COSTS

HARBOR FREEWAY CORRIDOR

VERMONT HRT-FULL SERVICE (A-6a)

CATEGORY LINE HAUL FEEDER
Daily Rail Car Miles 24,500 NA
Daily Train Hours 123.4 NA
Daily ADB Bug Miles --= 15,949
Daily ARTIC Bus Miles 8,551 —
Total Dally Bus Miles 8,551 15,949
Daily ADB Bus Hours - -- 1,115.0
Daily ARTIC Bus Hoyrs 364.2 -
Total Daily Bus Hours 364.2 1,115.0
Peak Rail Car Requirement 53 -
Peak ADB Bus Requirement - 106
Peak ARTIC Bus Requirement 45 -
Annual Cost - Rail  § 20,519,000 NA
Annual Cost - Bus s 5"r 7981 000 s 12' 109 ,000
Total Annual Cost $ 26 ) 317'000 $ 12 ’ 109 ) 000

BACKGROUND

NA
‘NA

109,205

109,205

8,513.7

———

8,513.7

NA
$ 88,409,000
$ 88,409,000

TOTAL PLAN

24,500
123.4

125,154
8,551

133,705

9,628.7

_364.2

9,992.9
53
740

45

$ 20,519,000

$106, 316, 000

$126,835, 000

!

\

I3



Table 6Gb

vermont HRT Full Service Rlternative
Estimated Manpower Requirements

Department/Function .

Transportation:
Operators (including Supervision)
Dispatching and Contrel
Passenger Services

Secutity

Reverue Collection
Car Marshalling
Traffic ‘
Supervision

Total Transportation

Maintenance~of-Equipment :
Foremen
Mechanics
Electricians
wWelders
Machinists
Air Conditioning Electricians
Electronic Technicians
Car Cleaners
Storekeepeérs
Clerks
Supervision and Other

Total Maintenance-of-Equipment

Maintenance-of-Way and Structures:
Trackwork :
Power and Signal System
Station Cleaning
Fare Collection Equipment

Total Maintenance-of-Way & Structures

General and Administrative:
System Management =
Personnel
Accounting
Purchasing
Planning and Scheduling
Safety

Total General and Administrative

Total Employees

185.

Estimated Manpower

23
19
21

‘ N B
-I\nN-JCJ-b

WP
own W

auts
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153

88

118



, . . mTable 60c - . ..
Estimated Costs of Operations and Maintenance
vermont Avenue Alignment, MRT full Service Al;grnative

Cost Category:

Transportation.

Maintenance-of-Equipment.
Maintenance-of-Way.
Electrical Energy.
Injuries and Damages.
Ceneral and Administrative:

Totals

. Estifated Annual Ope:atiog‘statiStics:

Cycle Time, min.

Peak Headway, min.

Base Headway, min.

Arinual Revenue Train-Hours (000).

Annual Car-Miles (000,000).

Arnual Passenger-Space-Milés (000,000).

Anrual Gross Ten-Miles (000,000).
Fleet Size, vehicles.

Employees.

Route-Mjles.

Estimated Averaoe,CqsyrEer;

Reverue Car-=Mile, §.
Passenger Space-Mile, ¢.

Employee, $000.

186

No. of E@g}oyees

153
88
118

& I

Annual Cost

$4,758,300
4,084,300
4,619,600
4,567,450

1: 53‘3 ’OOD

$20,5195050

84
10
12
38.0

© 7.55
816.7
344.6

396
24

2.72
2.5

53.5
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Table 6la i

SUMMARY OF OPERATING STATISTICS AND: COSTS v
HARBOR FREEWAY CORRIDOR

VERMONT HRT WITH TURNBACKS (A-6b)

L8T

‘CATEGORY LINE HAUL FEEDER. BACKGROUND TOTAL PLAN

Daily Rail car Miles 21,104 NA NA 3

Daily Train Hours 167.5 NA NA

Daily ADB Bus Miles - 15,949 109,205 125,154

Daily ARTIC Bus Miles 8,551 L - - 8,551 |
Total Daily ‘Bus Miles 8,551 15,949 109,205 133,705 ,
Daily ADB Bus Hours - . 1,115.0 B,513.7 9,628.7

Daily ARTIC Bus Hours 364.2 — - . 364.2
Total Daily Bus Hours 364.2 1,115.0 8,513.7 9,992.9

Peak Rail Car Requirement 53 - -

Peak ADB. Bus Requirement - 106 634 740

Peak ARTIC Bus Requirement 45 - - 45

Annual Cost - Rail $ 20,127,300 NA NA ‘$ 20,127,300

Annual Cost - Bus $ 5,798,000 $ 12,109,000 $ 88,409,000 $106, 316,000

Total Annual Cost $ 25,925,300 $ 12,109,000 $ 88,409,000 $126,443,300



I . “Mmble. Glb . |
vermont HRT Altetnative, Artesia Turnbacks
i Estimated. Manpower Requ;rements
Department/Function Estimated Manpower
I Transportation:
Operators (including supervision) 48

I Dispatching and Conttol 19
Passenger Services 21
Security 44
Reverwue Collection 20

I Car Marshalling 7
Traffic 2
Supervision _§_

! Total Transportation 166

I ‘Maintenance-of-i—;quirpment-:

Foremen -
Mechanics 19

l Electricians 18

welders 1

‘ Machinists 1
l Air Conditioning Eletricians 4
‘ Electronic Technicians 17

~ Car Cleaners 11

I Storekeepers 3
Clerks 2
Supervision and Other _3

' Total Maintenance-of-Equipmént. 88

Maintenance-of-Way and Structures:

i Trackwork 37
Power and Signal System 42
Station Cleaning 19
Fare Collection Equipment _20

i Total Maintenante-of-way & Structures 118

Gereral and Admini‘stra_g‘.ye;

I System Management 2
Personnel 2
Accounting 12
Purchasing 4
Planning and Scheduling 2
Safety ‘ | o2

‘ Total General and Administrative _24

' Total Employees 236

188



Table 6lc ..

e

Estlmated Cosfs of Operations and Mazntenance
Vermont Avenue Alignment, HRT Alternatlve Arte51a Turnbacks

Cost Category:

Transportation.
Maintenance-of-Equipment.
Maintenance-of-way.
Electrical Energy.
Injuries and Damages.
General and Administrative

Totals

Estimated Annual Operatigg_Statistics

Cycle Time, min.
Peak Headway, min.
Base Headway, min,
Route Miles

Annual Revenue Train-Hours {000).

Anriual Car-Miles {000,000}.

No. of Employees Annual Cost

Annual Passénger-Space-Miles (000,000).

Annual Gross Ton-Miles (000,000).

Fleet Size, vehicles.

Estimated Average Cost Per:

Revenue Car-Mile, §$.
Passeriger Space-Mile, €.

Employee, $000.

189

166 $5,141,200
88 3,945,500
118 4,619,600
3,931,200
1,534,000

$20,127,300

I8 T
o -

North of South of
Artesia Artesia

32 B4
10 15
15 15
15 24

51.6

6.5

713.2

306.0

61

3.10
2.8
50.8



(' ESTIMATED COST OF "BACKGROUND" SERVICE
Harbor Freeway Corridor

l' - Table 62

! P_LLTERNAT.IVE_ ' ANNUAL COST (_)F BACRGROUND SERVICE
! s 76,877,000
No Build
! TSM $ 88,409,000
l Two-Way Busway $ 88,409,000
I Reversible Busway $ 88,409,000
' LRT $ 88,409,000
1CTS $ 88,409,000
l( ) Vermont HRT $ 88,409,000
] 190



Table 63
SUMMARY COST COMPARISON OF ALTERNATIVES
Harbor Freedor Corridor

_____Annual Cost (Thousands of Dollars) =
Alternative ' Line Haul Féeeder B,ackgro’und Total Corridor

No-Build 13,429 - 76,877 90,306
TSM 26,656 - 88,409 115,065
Two Way Busway 20,186 11,822 88,409 120,417
Peak Direction Busway 20,985 11,276 88,409 120,670
LRT Full Service 22,204 14,482 88,409 125,095
LRT With Turnbacks 21,268 14,482 88,409 124,159
ICTS Full Sefvice 36,187. 11,950 88,409 136,546
ICTS With Turnbacks 32,161 11,950 88,409 132,520
Vermont HRT - Full Service 26,317 12,109 88,409 126,835
Vermont HRT with Turnbacks 25,925 12,109 88,409 126,443
191
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Estimated Annual O & M Costs ~ Santa Ana Freeway Corridor

Tables 64 to 70 summarize the resulting estimates of
annual operating costs for Santa Ana Freeway Corridor alternatives.
A comparative summary is provided in Table 71.

192



SANTA ANA FREEWAY CORRIDOR

o - VAR Y R

Table 64
SUMMARY OF OPERATING STATISTICS AND COSTS

NO-BUILD ALTERNATIVE (B-1)

category Line Haul Feeder Background Total Corridor
Daily Rail Car Miles - NA NA -
Daily Train Hours - NA NA -
Daily ADB Bus Miles - 8,075 29,689 37,764
Daily ARTIC Bus Miles 6,516 - - 6,516
Total Daily Bus Miles 6,516 8,075 29,689 44,280
Daily ADB Bus Hours - 620.4 2,044.7 2,665.1 -
Daily ARTIC Bus Hours 341.0 - - 341.0
Total Daily Bus Houfrs 341.0 620.4 2,044.7 3,006.1
Peak Rail Car Requirement = - - -
Peak ADB Bus Reguirément - 43 154 197
Peak ARTIC Bus Requirement 40 - - 40
Annual Cost - Rail - NA NA -
Annual Cost - Bus $4,816,000 $6,743,000 $22,464,000 $34,023,000
Total Annual Cost $4,816,000 $6,743,000 $22,464,000 $34,023,000
193



Table €5

SUMMARY OF OPERATING STATISTICS AND coSTs—
SANTA ANA FREEWAY CORRIDOR

TSM ALTERNATIVE (B-2)

Category Line Haul Feeder Background Total Corridor
Daily Rail Car Miles - NA NA -
Daily Train Hours - NA : NA -
Daily ADB Bus Miles - 8,525 34,142 42,667
Daily ARTIC Bus Miles 7,697 - - _ 7,697
Total Daily Bus Miles 7,697 8,525 34,142
Daily ADBE Bus Hours - 652.0 2,351.4 3,003-4
Daily ARTIC Bus Hours _ 362.8 ... = - _362.8
Total Daily Bus Hours 362.8 , 652.0 - 2,351.4 3,366.2
Peak ADB Bus Reguirement - 47 177 224
Peak ARTIC Bus Reguirement 42 - - 42
Annual Cost - Rail - NA NA
Annual Cost - Bus $5,392,000 $6,816,000 $25,834,000 $38,042,000
Total Annual Cost §5,3%92,000 $6,816,000 $25,834,000 $38,042,000

I(- Peak Rail Car Reguirement -

194
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Table 66a
SUMMARY OF OPERATING STATISTICS AND COSTS
SANTA ANA FREEWAY CORRIDOCR
ICTS ALTERNATIVE (B-3)

M EE S N E = e

Category Line Haul Feeder Background Total Corridor
Daily Rail Car Miles 36,136 NA NA
Daily Train Houts 335 NA NA
Daily ADB Bus Miles - 16,327 34,142 50,469
Daily ARTIC Bus Miles _ - - ‘ - -
Total Daily Bus Miles - 16,327 34,142 50,469
Daily ADB Bus Hours - 1,167.2 2,351.4 3,518.6
Daily ARTIC Bus Hours __ - - , - -
Total Daily Bus Hours - 1,167.2 2,351.4 3,518.6
'( ' Peak Rail Car Requirement 75 - - -
- Peak ADB Bus Requirement - 99 177 276
i Peak ARTIC Bus Requirement - - - -
Annual Cost - Rail $20,261,000 NA NA $20,261,000
l Annual Cost - Bus - $12,501,000  $25,384,000 $37,885,000
Total Annual Cost  $20,261,000 $12,501,000 $25,384,000 $58,146, 000

M BN BN
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Table 66b

196

! Estimated Rail Manpower Requirements;
l "ITCS Alternative (Full Service)
' Banta Ana Freeway Corridor
L ,
l j . Department/Function Estimated Manpower
Transportation:
Operators (including supervision) 95
' Dispatching and Control 19
, Passenger Services 15
Security 34
l -Revenue Collection 13
Car Marshalling 9
‘ Traffic 4
! Supervision _5
Total Transportation 154
. mMaintenance-of<Equipment:
Foremen ' 9
Mechanics 27
l Electricians 27
welders 1
Macninists 2
. Air Conditioning Electricians 6
Electronic Technicians 20
Car Cleaners 15
Storekeepers S
'( Clerks 2
=) Supervision and Other _4
I Total Maintenance-of-Equipment 118
Maintenance-of-Way and Structures:
l Trackwork - T 29
Power and Signal System : 43
Station Cleaning . 14
l Fare Collection Equipment _da
Total Maintenance-of-wWay & Structures 160
l Ceneral and Administrative:
System Management - 3
Personnel 3
Accounting 8
Purchasing 5
Planning and Scheduling 2
! Safety _3
Total General and Administrative _24
l Total Employees 436



Table 66c

PR

Estimated Costs of Rail Operations and Maintenance

ITCS Alternative (Full service)

Santa Ana Preeway Corridor

Cost Category:

No. of EmQIdegs

Transportation.
Maintenance-of-Equipment.
Maintenance-of-Way.
Electrical Energy.

Injuries and Damages.
General and Administrative.

Totals

Estimsted Annual QperatingﬁStafist@;s:
Cycle Time, min, |

Peak. Headway, min.

Base Headway, min.

Annual Revenue Train-Hours (000).
Annual Car-Miles (000,000).

Annual Passenger-Space-Miles (000,000).
Anrual Passengers (000,000).

Annual Gross Ton-Miles (000,000).

Fleet Size, vehicles.
Route-Miles

Estimated Average Cost Per:

Revenue Car-Mile, $.
Passenger Space-Mile, &.
Passenger, ¢.

Employee, $000.

197

194
118
100

n
B

e
wr
LN

Annual Cost

$5,976,400
5,668,000
3,888,100
2,206,500
1,557,600

$635,300

$20.261,500

65
3.5
103.2

11.13
528.1
25.9
229.2

87
21

1.82

3.8
78
46.5
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Table 67a
SUMMARY OF OPERATING STATISTICS AND COSTS
SANTA ANA FREEWAY CORRIDOR
LRT ALTERNATIVE (B-4)

Category Line Haul Feeder Background Total Corridor
Daily Rail Car Miles 15,260 NA NA 15,260
Daily Train Hours 149 NA NA 149
Daily ADB Bus Miles - 16,327 34,142 66,796
Daily ARTIC Bus Miles = - 7 - . -
Total Daily Bus Miles - 16,327 34,142 50,469
Daily ADB Bus Hours - 1,167.2 2,351.4 3,518.6
Daily ARTIC Bus Hours - _- - -
Total Daily Bus Hours - . 1,162 2,351.4 3,518.6
Peak Rail Car ReQuirement 49 - - 49
Peak ADE Bus Regquirement - 85 177 276
Peak ARTIC Bus Regquirement = - - -
Annual Cost - Rail $15,361,800 NA NA $15,361,800
Annual Cost - BuS - $12,501,000 $25,834,000 $38,335,000
$15,361,800 $12,501,000 $25,834,000 $53,696 ,800

Total Annual Cost
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Table 67b

Esitmated Rail Manpower Requirements:

LRTVAlgernative {Full Service)
Santa Ana Freeway Corridor

. Department/Funztion

Transportation:
Operators (including supervision)
Dispatching and Control
Passengcer Services

‘Security

Revenue Collection
Car Marshalling
Traffic
Supervision

Tatal Transportation

Maintenance-of-Equipment:
Foremen -
Mechanics
Electricians
welgders
Machinists
Air Conditioning Eléctricians
Electronic Technicians
Car Cleaners
Storekeepers
Clerks
Supervision and Other

Total Maintenance=-of-Equipment

Maintenance-of-%ay and Structures:
Trackwork '
Power and Signal System
Station Cleaning
Fare Collection Equipment

Total Maintenance-of-way & Structures

General and Administrative:
System Management
fFersonnel
Accounting
Purchasing
Planning and Scheduling
Safety

Total General and Administrative

Total Employees
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Table 67c
Estimated Costs of Rail Operations and Maintenance
_ LRT Alternative (Full Service)

X s Santa_* _ Freeway Corridor
Cost_Category: No. of Employees _Annual Cost
Transportation. _ ' 129 $3,955,300
Maintenance-of-Equipment . 89 3,804,700
Mainténaﬁce-of-way; 9l 3,540,900
Electrical Energy. 2,090,200
Injuries and Damages. 1,180,000
General and Administrative. _20 _786,600

Totals ' 3% $15,361,800

Estimated Annualioperating Statisfics:

Cycle Time, min. 68
Peak Headway, min. . 5
Base Headway, min. 10
Annual Revenue Train-Hours (00D). 45.9
Anrual Car-Miles (000,000). ' 4.7
Annual Passenger-Space=Miles (000,000). ‘ 537.5
Anrual Passengers (000;,000). 25.9
Annual Gross Ton-Mjles (000,000). 226.8
Fleet Size, vehicles. 57
Route-Miles 21

Estimated Average Cost Per:

Revenue Car-Mile, $. 3.27
Passenger Space-Mile, €. 2.9
Passenger, ¢&. 59
Employee, $000. 46.7
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Table 68
SUMMARY OF OPERATING STATISTICS AND GOSTS
SANTA ANA FREEWAY CORRIDOR
TWO WAY BUsway (B-5a)

‘-
I

] - - - - s Lea i
Category Line;Haul Feeder Background Total Corridor
Daily Rail Car Miles f - NA ‘NA -
E / . ]
Daily Train Hours P NA NA -
Daily ADB Bus Miles o - 16,216 34,142 =0,358
Daily ARTIC Bus Miles __ . 23,872 - = ___ 23,872
Total Daily Bus Miles ' 2_3,8.'72 16,216 34,142 74,230
Daily ADB Bus Hours T - 3 1,159.6 2,351.4 3,511.0
Daily ARTIC Bus Hours ____.1,181.0 . - - _1.131.0
Total Daily Bu$ Holrs 1,131.0  1,159.6 2,351.4 4,642.0

Peak Rail Car Requirement

Peak ADB Bu$ Requirement = o8 177 275

Peak ARTIC Bus Requirement 144 o= - 144

Annual Cost - Rail - NA NA

Annual Cost = Bus - $16,858,000 $12,417,000  $25,834,000 $55,109,000
Total Annual Cost  $16,858,000 $12,417,000  $25,834,000 $55, 109,000
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Table 69
SUMMARY OF OPERATING STATISTICS AND CGYTS

SANTA ANA FREEWAY CORRIDOR \
PEAK DIRECTION BUSWaY {B~5D)

Category Line Haul Feeder Backgrouqﬁ Total Corridoxr
Daily Rail Car Miles S o= NA NA -
Daily Train HeWrs.. - NA NA -
Daily ADB Bus Miles - 14,905 34,142 49,047
Daily ARTIC Bus Miles 28,135 = = 28,135
Total Daily Bus Miles 28,135 14,905 34,142 77,182
Daily ADB Bus Hours - 1,058.9 2,351.4 3,410.3
Daily ARTIC Bus Hours 1,580.0 = - b 1,580.0
Total Daily Bus Hours 1,58050 © 1,058.9 2,351.4 4,990.3
Peak Rail Car Requirement - - - -
Peak ADBE Bus Requirement - B6 177 263
Peak ARTIC Bus Requirément 198 - - 198
Annual Cost - Rail - NA NA
Annual Cost = Bus $21,704,000 $11,370,000 $25,834,000 $58,908,000
Total ‘Annual Cost  $21,704,000 $11,370,000 $25,834,000 $58,908,000
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Table 70

- Estimated Cost of "Background" Service

Santa Ana Freeway Corridor

*Alternative

No-Build

TSM

Two-Way Busway

Peak Direction Busway
LRT - \

ICTS » ,

203

Annuval Cost of Background Service

$22,464,000
$25,834,000
$25,834,000
$25,834,000
$25,834,000
$25,834,000



Table 71
SUMMARY COST COMPARISCN ALTERNATIVES
SANTA ANA FREEWAY CORRIDOR

Annual Costs {(Thousands of Dollars)

Alternative Liqg;Hagl . Feeder Background Total Corridor
No-Build ‘ 4,816 6;743 22,464 34,023
TSM | - 5.392 6,816 25,834 38,042
Two-way Busway 16,858 12,417 25,834 55,109
Peak DirectiOnAQQSWay 21,704 11,370 25,834 58,908
LRT 15,361 12,501 25,834 53,696
ICTS 20,261 12,501 25,834 58,146
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V. SUMMARY COMPARISONS

Tables 72 to 76 provide a summary of operating statistics
and operating costs for the alternatives studied for each

corridor.

In interpreting these estimates, the following qualifications

should be recoghized:

(1)

(2)

The cost estimates shown in this report are the
results of numerous basic assumptions which
were agreed upon by the study sponsors and
documented in working papers prior to operating
plan development. Several of these assumptions
had a significant effect on the comparative

operating costs. .

The operating plans {and cost estimates) devel-
oped in this study were based on transit patronage
forecasts developed prior to this study and
supplied by Caltrans. It was not within the

scope of this study to refine or revise these
demand forecasts. It is also important to note
that the basic source of patronage estimates for
the Vermont Avenue HRT alternative was different
than the source of estimates used for intermediate
capacity rail and Freeway Bus Transit alternatives.
Thus, a high degree of confidence cannot be placed
En the specified differences between modal altern-
atives in design patrohage values.
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(3)

(4)

(5)

(6)

The rail systems were sized to accomodate

higher levels of demand than the bus alternatives,
and this partially explains the higher operating
costs indicated for the rail alternatives.

Another critical factor affecting the rail

vs bus cost comparisons was the policy adopted
regarding off-peak service levels. Further
analysis weuld be needed to establish the
senstivity of comparative costs to policy service
level assumptions; however, it is clear that the
rail alternativés would look more favorable than
shown herein if off-peak service levels were
keyed to off-peak demand rather than the assumed
policy minimums.

Overall cost comparisons are significantly
influenced by supplementary feeder bus regquirements.
These depend on both the line~haul demand levels
projected for rail vs bus alternatives and
differing downtown distribution requirements.

Vehicle capacity values used assumed for both

rail and bus alternatives were calculated on

iféhe basis of" number of seats plus standees at

4 square feet per standeef It can be argued that
this favors the bus alternatives with respect to
cost comparisons since rail systems typically
function with higher "crush" loads in peak periods
than the design capacity values used in this study.
In addition, previous studies in Los Angeles assumed
no standees on freeway express bus services,
whereas this study assumed design level standing
loads in peak hours in calculating service reguire-

ments.
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(7)

(8)

(9)

(10)

(11)

(12)

B e T TR I I L e I T

It was assumed that ICTS trains would be manned.
This may not be a requirement of the ICTS
technology; security and passenger service
aspects were considerations.

Barrier type fare collection was assumed for
the ICTS and heavy rail systems, whereas less
costly self-validating systems were assumed for
other alternatives. '

An annualization factor of 308 was prescribed by
SCRTD, and was used for all alternatives. This
presumes that weekend operations would be egquivalent
to about half of those on a typical weekday, an
assumption which works to the disadvantage of rail
alternatives (because of prescribed policy head-

way assumptions).

Elevated stations in freeway median locations
requiring escalators and/or elevators were
assumed, with consequent impacts on O & M costs.

Local labor agreement requirements were assumed
throughout, including provisions in rail estimates
for qualified “"switchers" in yard marshalling
activities, which may be relaxed in practice.

Prescribed limitations oh train lengths, particularly
with the ICTS alternative# in the Harbor Corridor,
had a significant adverse impact on cost estimates
for that alteérnative. Use of trains with more

than 3 cars would reduce costs for this alternative.
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(13)

(14)

Century Freeway bus services required to feed

the rail alternatives for trips to downtown

Los Angeles were included in the rail cost esti-

mates; for the bus alternatives, Century Freeway

bus lines would utilize the Harbor Freeway Busway
without transfer requirements for downtown trips.

Sufficiently detailed data was not readily
available to establish feeder bus requirements
with precision, since many cross corridor bus
lines provide a variety of functions. The feeder
bus cost estimates must be received as less
precise than the estimates for line haul services.
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Table 72

SUMMARY COMPARISON OF OPERATING STATISTICS
Harbor Freeway Corridor

602

Trunk
‘ Trunk W/Arterial
Service Measure No Build © 0 TSM W/Feeders Extensions
Improved ADB Bus Miles~Freeway 1,657 1,905 1,066 -
Improved ADB Bus Miles-Surface 1,714 1,972 ‘5,050 1,460
ARTIC Bus Miles - Freeway 9,136 16,077 24,468 25,422
‘ARTIC Bus Miles - Surface. 5,241 10,763 9,316 13,260
TOTAL Bus Miles 17,748 30,717 39,900 40,142
Improved ADB Bus Hours «-200.6 230.7 359.8 122.9
ARTIC Bus Hours 840.0 1595.9 1723.1 1995.9
TOTAL Bus Hours 1040.6 1826.6 2082.9 2118.8
Improved ADB Peak Bus. Req. 27 29 33 | 12
ARTIC Peak Bus. Req. 97 150 203 211
TOTAL Bus Requirement 124 179 236 223
. 1§
Peak One-Way Capac1ty(') ~ . 4,113 5,510 8,245 8,245

(l)Peak hour-peak direction north of Manchester
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Table 73

SUMMARY COMPARISON OF OPERATING STATESTICS
Santa Ana Freeway Corridor

Service Measure.

Improved ADB Bus Miles-Freeway
Improved ADB Bus Miles-Surface

ARTIC Bus Miles -~ Freeway
ARTIC Bius Miles - Surface

TOTAL: Bus Miles

Improved ADB Bus Hours
ARTIC Bus Hours

TOTAL Bus Hours

Improved ADB Peak Bus. Req.
ARTIC Peak Bus. Req.

‘TOTAL Bus Requirement

Peak-Ohe-way-Capacityﬁl)

NO Build

183
7,869
4,333
2,183

14,568

610.5
341.0

951.5
42
40
82

Annual Operating Cost of Plan $11,224,000

TSM.

183
8,147
6,361
1,336

le,027

630.8
362:.°8

993..6

45
42

87
1,552
12,,643,000

Two~Way Trunk
W/Feeders

]. '74 4’

10,602

17,791

6,082
36,219

859.2
1131.0

1990.2

57
144

201
6,499
26,150,000

A N R N N e S N N O B B BN e N S N O e
[

Reversible Lane

Trunk with Feeders

1,653
10,132
13,280
14,855

39,920

826.6
1558.0

2384.6
57

198
255
6,499

30,484,000

{l)Peak hour-peak direction north of Manchester, assumes a capacity of 97 passengers per bus
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Table 74
COMPARISON OF RAIL O&M COST ESTIMATES
LINE HAUL RAIL SERVICES ONLY

Estimated Estimated Rail Annual Cost Per - : Cost Per
Employees O&M Expense Car-Mile Passenger~Space-Mile
(%) ($) (¢}
Harbor Freeway Corridor:
Full Service ICTS 623 30,389,200 1.84 3.8
Turnback ICTS 567 26,362,500 2.09 4.3
Full Service LRT 342 16,406,000 2.91 2.5
Turnback LRT 329 15,469,500 3.10 2.6
Santa Ana Freeway Corridor
s Full Service ICTS 436 20,261,900 1.82 3.8
%  Full Servcie LRT (3-car trains) 329 15,361,800 3.27 2.9
Full Service LRT (6~car trains) 306 14,203,500 3,23 2.7
Vermont Alignment

Turnback 396 20,127,300 3.10 - 2.8
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Table 7%
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SUMMARY COST COMPARISON OF ALTERNATIVES

Alternative

No-Build

TSM

Two Way Busway

Peak Direction Busway
LRT Full Service

LRT With Turnbacks

IgTS'Full Service
ICTS With Turnbacks

Harbor Freeway Corridor

Annual Cost (Thousands of Dollars)

' Line Haul

Feeder Background Total Corridor

)

13,429
26,656
20,186
20,985
22,204%
*
21,268

36,137%
32,161"*

Vermont HRT - Full Service 26,317"

Vermont HRT with Turnbacks 25,925 *

212

- 76,877 90,306

- 88,409. 115,065
11,822 88,409 120,417
11,276 88,409 120,670
14,482 88,409 125,095
14,482 88,409 124,159
11,950 88,409 136,546
11,950 88,409 132,520
12,109 88,409 126,835
12,109 88,409 126,443

* . .
Includes both bus and rail line Hhaul services as required
for comparisons. See Table 74 for rail costs.



Table 76

SUMMARY COST COMPARISON OF ALTERNATIVES
SANTA ANA FREEWAY CORRIDOR

Annual Costs (Thousands of,Dbllars)

Alternative hine-ﬁ$ﬁ1 Feedey Background Total Corridof
No-Build - 4,816 6, 7,.4 3 22,464 34,023
TSM [ . 5,392 6,816 25,834 38,042
Two-way Busway 16,858 12,417 253334', 55,109
Peak Direc_t;i.on Busway 21,704 11,370 25,834 58,908
LRT 15,361 12,501 25,834 53,696
ICTS : ' 20,261 12,501 :}25,334 ' 58,146
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