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I 
I. INTRODUCTI 

The Soütherñ California Rapid TranS it. Diitridt engaged 

I 
Wilbur Smith and Associates in association with the George 

Beetle Company and Jordan/Avent & Asociates to assist in 

evaluatinq tran sitway alignments and. modal alternatives in 

Ithe 1-110 (Harbor Freeway) and 1-5 (Santa An Fréewa) 
corridors. The primary focus of this effort was an operational 

IanalySiS of bus and tail alternatives, one element of an 

inter-agency work program designed to provide at eñvirolunental. 

Iimpact statement for a transitway project in each corridor. 

The purpose of this report is to Summarize the transit 

operating plans and operating cost estimates which were developed 

in this Study. More detailed documentation is contained in a 

Iseries of 31 Technical Memoranda and Other wOrking papetE pré- 

pared and submitted during the course of the work. 

I 
Study Backgroun&an& Scope. 

Qe element of the Reqioxial Transit Development Plan (StbP) 

for Ins angeles COunty is the development of "Freeway Transjt" 

on a regional basis. Two high priority corridOrs, the EàtbOt 

(1-110) and Santa An (1-5) Freeways, were selected for further 

study and project development. 

A two-phase inter-agency work program was implemented for 

eaOh corridor, with caltrans as the lead agency. Stage I, 

completed in April 1981, representled the &nitial 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 prayided the basis for selection of the alternatives to 

be examined in greater detail in Stage II. 



Stage II of the Freeway Transit Corridor Study work program 
involved: (1) the detailed desoription of fixed facilities for 

each selected alternative; (2) the development of construbtion 
and R/W cost estimates for selected alternatives; (3) the develop- 

ment of transit operating plans and operating óost. estimates; 

(4) a coñtprehensive social, economic and environmental impact 

analysis; (5) an aesthetic review; (6) a comparative analysis of 

costs, benefits arid 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 1-110 (Harbor Freeway) corridor, for purposes of this 

study, was assumed to extend from Union Station in the Yes Angeles 

CBD to San Pedro, a distance of about 25 miles. The 1-5 (Santa 

IAna Freeway) corridor was assumed to extend from Union Station in 

the Los Angeles CED to an interim terminus near the Yes Angeles! 

&ange County line in Fullerton, a distance of about 20 miles. 

IAlternatives Studied 

I 
Fourteen alternatives were identified initially for study 

from the standpoint, of transit operations and operations costsP 

I 
Subsequently, this initial set of alternatives was modified and 

expanded to include several operatiOnal variations for both rail 

and bus alternatives. 
(2) 

The resulting set of the alternatives 

1 for which Operating plans were developed is described below: 

(.1) TECHNICAL MEMORANDUM tO. ]., prepared by Wilbur Smith and 
Associates; June 4, 1981. 

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

I 

2. 



A. HARBOR CORRIDOR jI-ilO) 

1. NO PRQJECT The present. transit system (a bench- 

mark for cOmparative analysis). 

2. TSZI - The present transit system modified to 
include four new stops for line haul services on 

the freeway; additional line haul service as 

specified in a freeway express bus plan. developed 

by SCRTD; and a 15 per cent increase in thack- 

ground" bus service. 

3a US/äOV TRANSITWAY t2 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 collect-ion/distribution functions by transit 

performed by local fee4er buses. 

3b BUS/HOV TRANSITWAY (2 WA?) - 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.. 

3c BUS/HOV TRANSITWAY (1 WAY REVERSIBLE) - Same as 

Alternative 3a but with buses and carpools operating 

in a 3. way exclusive transitway in the peak travel 

direction only between downtown Los Angeles and 

Artesia, and in mixed traffic flow in the off-peak 

direOtioñ throughOut the corridor and in the peak 

direction south of Artesia. 

Proposed Harbor-Century Freeway Transitway Bus System, 
February 24, 1981, SCRTDI 

I 



4a ICTS (FULL SERVICE) - A fully grade-separated 

intermediate capacity guideway system utilizing 

Irelatively small 52 foot rail, cars operating on 

the approved alignment of the loS Angeles Downtown 

IPeople Mover between Union Station and the Convention 

Ceitter lit DOwntown Ins Angeles and in the median of 

Iof the Harbor Freeway, with a combination of at-grade 

and elevated sections between the downtown area and 

I 
San Pedro ãitd. with all trains operating on the full 

length of the line. 

I4b ICTS (TURNBACKS) - Same as Alternative 4a but with 

trains not required to meet peait capacity require- 

Irnents south of Artesia turned back at that location 

to reduce operating costs. 

Sa LIGHT RAIL TRANSIT (AT-GRADE). - COnventiOnal light 

I 
t1 ttans1t vehicles (sindlar to tpse. operating in 

San Diego) operating on the same alignment as for 

I 
ICTS south of Downtown Los Angeles and operating 

at-grEde on s.electeld downtown streets between 7th 

Street and UniOn Station, with all trains operating 

Ion the full length of the line. 

ISb LIGHT RAIL TRANSIT (GRADE-SEPARATED) tame as 

Alternative 5a blat terminating at an elevated 

U 
station near the intersection of 7th and Flower 

Streets at the south edge of the Downtown L.A. core 

P 
area to avoid at-grade operatjons on downtown 

streets; equivalent bus services between the 1ST 

SyStem terminal and Union Station via downtown 

Iemployment centers were assuie4 in l:ieu of at- 

grade rail operations on downtown st±eets. 

I 



Sc LIGHT RAIL TRANSIT (TURNBACXS) - Sane as Sb but 
with türnbackE at Artesia. 

I 

6a Nfl - VERMONT (FULL SERVICE) - A rail rapid transit 
alignment along Vermont Avenue involving a bored 
subway from the Los Angeles CBD to Gage Avenue, and 

Iaerial section from Gage to the 1-105 Freeway. A 
- 

technology similar to that planned for the Wilshire 
ICorridor was assumed f or this alternative. 

I 
61b Nfl - VERMOIfl (TUPJBAcxS) - Same s Alternative 6a, 

but. with turnbacks at Artesia. 

IIRT was the only mOde considered for the Vermont alignment. 
The transitway with any of the other transitway alternatives 

Iwould be located in the median of the freeway. It was assumed 
in all cases that the Century Freeway would be constructed with 

Ia tranâitway involving the sam technology (BUS, ICTS, 1ST or 
HRT) as that selected f or the Harbor Freeway Corridor, and that 

Ithe connection between a rail transitway in the. Century C5rridor 
and a tail transitway in the Harbor Corridor would involve 
vertical transfers (i.e. no direct track connections). 

Line haul stations were spelcified for all alternatives at 
ISanta Barbara, Slauson, Manchester, Rosecrans, 1-105, Artesia, 
Carson, Pacific Coast Highway, Channel Street, the San Pedro 
terminus, and selected locations in Dotown Los Angeles 
includIng the northern terminus at Union StatiOn. Rail 

Ialternatives terminated at Ports 0' Call. 

B.. SANTA ANA. FREEWAY CORRIDOR 

1. NO PROJECT - The existing bus transit system. 

5 



I 
2. TSM The existing bus. transit system with Line 800 

Imodified tO operate on the Santa Ana Freeway with 

stops at Norwalk and Rosemead /Lakewood and with 

I 
a moderately increased service level, plus other 

low cost improvements specified by SCRTD. 

3. ICTS - An intermediate capacity fully gtade separated 
rail system between UhiOn Station in Downtown LoS 

Angeles and an interim terminal in Eullerton with 
provisions for transfer in the Norwalk area for 

ISanta Aria/Century Cprrido± linkage. 

I 
4a LRT (CONSTRAINED) - Same as Alternative 3 but. 

assuming conventional light rail transit vehicles 

I 
operating in three car trains to minimize platform 

length. 

I4b LRT (UNCONSTRAINED) - Sane as Alternative 4a but 

Iwith unconstrained train length. 

5a BUS/NOV (2 WAY) - FteéIày express buses and carpoals 

Ioperating on a fully grade separated transitway 

between Downtown Los Angeles and the FullertOn 

I 
park-and-ride terminal station, with freeway 

express buses stopiñg at all stat-ions, and providing 
line-haul service functions only. 

Sb BT.JS/HOV (1 WAY REVERSIBLE) - Same as 5a but with a 

IOne way reversible trarisitway serving peak direction 

flow only with reverse-direction flow operating in 

mixed traffic. 

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

assirned that freeway express bus sétvióes would be provided 

by artioulated (high capacity) coaches, and that freeway 

I6 



I 
express bus speeds would be relatively unaffected by carpools 
(by limiting carpool use of the trahsitway to vehicles with 

3 or more passéhgers). 

Characteristics of Alternative Technologies 

Four vehicle technologies were. represented among the various 

I 
transit alternatives tested in this study: articulated bus; ICTS 

rail vehicle; light rail transit vehicle (LRV); and heavy rail 

transit vehicle (HRT). 

I 
Articulated Buses - Freeway (express) transit services were 

Iassumed 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: 

I 
Length Overall (with standard bumpers) 60' max 

Width (excluding mirrors, etc.) 102" max 

Heiqht Overall 125" max 

Seating Capacity up to 73 

Step Height f.rQI ground (with 12.00 x 20 Tires): 

IFront 14.53" 

Rear 14.53" 

ITurning Radius: 

Outside 43.3' 

I 
Inside .25.6' 

Door Width (between door leaves) 

Front 47.75" 

IRear 47.75" 

Headroom 78.34" 

IWheelbase: 

Tractor 22.2.4" 

Tailer 287.4" 

1 7 
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Floor Height:. 

Front DoOr 37.56" 

I 
Rear Door 38.27" 

Aisle Width 22.00 

IThese vehidles have three doors to facilitate loading/ 

unloading. They were assumed to have 69 seats, and be capable 

Iof accelerating from 0 to 50 miles per hour in 40 seconds (an 

average rate of aaceleration of 1,25 mph/sec). Deceletation 

from 50 to 0 miles per hour in 20 seconds was assumed (average 

deceleration rate of 25 mph/sec). Ctüising speed while in 

I 
freeway express servioe was assumed to be 50 miles per hour. 

Oper4ting Speeds on arterials and downtown streets were assumed 

I 
at 20 and 8 miles per hour, respectively. Dwell times at busway 

stations were calculated using the following formula 

DT (LR)(SF) + C 

where: 

OT = Dwell time per bus stop. 

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. 

F = cdthbined bus frequency. 

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

IThe ICTS Technology - The Urban Transportation Development 

Corporation has developed an intermediate capacity transit 

system (ICTS) which was selected for the Los Angeles Downtown 

I4 NCHRP Report 155, Bus Use of Highways, Wilbur Smith and 
Associates, 1975. 

IB 



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

I 
The ICTS vehicle is a 52-foot long., 8.2 foot wi4e Sr built. 

as single units permanently coupled in married pairE. 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 

Iwells. In addition, a propottional quantity of single irnit cars 
may be utilized. 

The ICTC cars would utilize conventional rotary motors, 

I 
specified to be standard Garrett units with chopper control. 
The Eystent would use a nominal 600 volt DC power supply through 
a third rail pick-up and suggested fourth rail return (to avoid 

Ipotential problem E of electrolytic corrosion). An acceleration 
capability of 3.2 mph/sec, and a nominal balancing speed of 

I.60 mph were assumed. 

IPublished data indicate a cruise speed of 45 miles per hour 
for ICTS vehicles, with a meàh 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 
Eystem, 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 

I 

provided by the manufacturer; a transverse seating arrangement 
was assumed for this study with provisiOns for 32 seats on double- 

Iended cã±E and 36 seats on single-ended cars, allowing spaôe for 

9 
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a console and attendant seat. Although published materials 

I 
describing the ICTS Eystem indicate that it is designed for 

operation without attendants on trains, a policy decision was 

made for this study that an attendant would be present. 

The ICTS teöhnology, as described above, would require full 

Igrade-separation throughout the line. 

ILight Rail TransitVehicles (LRV's) - An intennediate 

capacity rail alternative to ICS would be conventional light 

I 
rail transit in the Freeway median. The following elements 

would characteri.zE. this alternative technology: 

Il) Capabillty 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 

Ia rnaziTtum load of 180 passengers with stadees, or 

a desi4n load of 154 passengers; 

I 
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. 

I4) Typical operation of such cars in trains of three 

vehicles, with total length o approximately 225 feet 

and platform requirements of approximately 240 feet. 

5) Step wells on the cars for operations with low-level 

Iplatforms where appropriate. 

6) Simple station atrangéments with self-validating fare 

I 
collection wherever possible! 

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

I8) Overhead electrical power supply, from a trolley wite, 

with or without catenary, at nominal 600 volts DC. 

I9) Co.nvertional. autOmatic block signals., as necessary or 

appropriate. 

1 10 
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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 (Nfl) Vehicles - The tern "heavy rail" 
Iis a misnomer since these vehicles are generally not significantly 
heavier than light rail transit vehicles. Rapid transit cars 

I 
similar to those planned by SCRTD for the Wilshire Corridor 
Starter Line, and similar to those presently operating in 

Atlanta and Washington (see Figure 4), were assumed for purposes 

I of developing art operating plan and cost estimate for the Vermont 
HT alternative. 

I 
From discussions with the SCRTD Metro Rail design group on 

I19 May 1981, the following characteristics for a heavy rail 
transit alternative were specified:. 

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 design load of .189. passengers. 

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

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

5) Acceleration capability of 3 mph/sec, with top speed of 

75 mph. 

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

7) High level pl.aonns throughout.. 

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 frOxr. 600 to 1,000 

volts DC. 

11 





10) AUtomatic block signals with automatic train control 

and, possibly, automatic train operation. The ATO 

Iwould have a manual override capability similar to 

that on the PATCO cars. 

1 
Train lengths of six cars, initially. 

IKey Assumptions 

I 
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 workng 
Ipapers. The most significant among these related to: 

I. Alignment and Station Locations 

o Passenger Demand Forecasts 

Ia Policy Levels of Service 

Basic Operating Practices 

' 
0 Downtown Operations and Constraints 

Fare Collection Method 

I. Inte±face with future Century Freeway Transitway 

Vehicle Loading Standards and Capacities 

Alignment ahd StatiOn Locations - All rail guideway and 

btasway 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 IaS 
alternative for the Harbor Freeway Corridor would follow the 

horizontal and vertical alignments established for the LOs 

Angeles Downtown People Mover; all other alternatives would 

involve at-grade operations in the downtown area. Representative 

locations for at-gra4e transit operations in the downtown atea 

were defined, solely for purpOEes of this study, in a cooperative 

effort involving Ca-ltrans, SCRTD and the consultant. 

1-110 and t 

12 
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Passenger Demand Forecasts - Passenger demand forecasts 

I 
used in this study were essentially LARTS forecasts for 1995 
developed prior tO this study. Some adjustments were made to 

acbount for downtown ridership, variations in station locations 

Iand assumptions relative to future interface with the Century 
Freeway Transitway. In general, the busway passenger demand 

Iforecast used was from the LARTS "1995 Bus-Low" model. run; 

the LARTS "1995 Rail_Low! model run was used for developing the 

I 
ICTS and LRT operating plans; and the forecast for the HRT rail 

alternative along Vermont Avenue was provided by. Caltrans fr6m 

a prior SCRTD Metro-Rail study by another consultant. 

mall 
LOE Ahgeles 

available L 
reflected a 

and Century 

Peak period 

peak period 

directional 

cases, déthand estimates for sections of line in the 

Central Business District were a composite based on 

.RTS and LADPM projections. All estimates used for rail 

"vertiOal transfer" between Harbor Freeway Corridor 

Freeway Corridor transit lines (no direct connections). 

- peak direction volumes, which were used to establish 

service levels, were derived using an assumed 70/30 

split. 

I 

Listed below are the peak .ho.u± - peak direction maximum load 

point volt es asswüed for developing the operating plaits 

Ipresented in this report. (6) 

Pk H±/Pk Dir Max Ld Pt.Volume 

IHarbor Corridor Santa Ana Corridor 

Busway 6,200 5,200 

I 
ICTS/LRT 7,300 5,800 

HRT-Vermont 7,500 - 

I___________ 

I 

(6) These forecasts were generally viewed as the high end of 
the range of realistic patronage potentials for theEé two 
corridors. It was not within the scope of this study to 
generate refined passenger demand forecasts relating 
Ispecifically to the operating plans shown in this report. 

I 



Additional detail on the passenger demand forecasts used is 

provided in Technical Memorandum Nos. 4, 5, 8, 9 and 16. 

of Service Policies - Policy headways assumed in 

developing all operating plans were 15 minutes during peak 

periods, shortened as necessary to satisfy estimated passenger 

voltmtes. 
The 15-minute headwas were assumed to continue through 

the midday hours. Early morning headways would be 20 minutes; 

evening and night headways, 30 minutes. 

I 
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 

Ieffect upon operating cost cothpatisons of bus and rail alternatives. 

IBasic Operating Practicles - Assumed Operating practices 

were based on the ctirrent SCRTD labor contract. in the application, 

I 
all attainable efficiencies in defining work and assigning 

manpower would be realized. 

INo regulatory Epeed limits were assumed for guideway (rail) 

operations. Assumed operating speeds were dictated solely by 

Ivehicle performance and guideway configuration cOnstraints. 

IDowntown Transit Operations and Constraints - Downtown 

People Mover service was assumed as an element of the ICTS 

Ialternative in the Harbor Freeway Corridor. The Operation is 

compatible with the regional tail service in every respect. 

IA 90-105 second downtosun shuttle service was defined for the 

DPM. The regional trains would be interleaved into the downtown 

shuttle schedule pattern in accordance with estimated service 

I 
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The 80 to .90 foot platform lengths defined for the Downtown 

I 
People Mover system would create severe limitations on train 

lengths. Maximum platform lengths of 150 to 180 feet were 

assumed, allowing for three-car ICTS trains. With the use of 

Imarried pair cars, the possibility of increasing this standard 

to 230 foot platforms for 4 car trains also was examined. 

Fate Collection Method - A barrier, pre-paid fare collection 

I system was assumed throughout for the ICTS and HRT Vermont 

alternatives. With the LRT alternatives, simple station 

I 
arrangementE with self-validating fare collection (as in San 

Diego) was assumed. 

IIntetfaca yith Future Century Freeway Transitway - It was 

assumed that if a rail alternative were selected for the Harbor 

IFreeway Corridor, then the same rail tode would be selected for 

the Centut3f Corridor.. A "vertical transfer" between line.s was 

I 
assumed (rather than direct track connections) for purposes of 

formulating Harbor Freeway Corridor and Santa Ana Freeway Corridor 

ioperating 
plans. 

For all bus plans it was assumed that a direct connection 

Icould ade in mixed traffic between Harbor Freeway Corridor and 

CentüZy Freeway Corridor Transit lines. 

Transit Vehicle Loading Standards and Capacities - The 

I 
supply of ttansit service required to satisfy the prqjected 

patronage demands for the various alternatives under study waE 

I 
developed based upon assumed transit vehicle loading standards 

and capacities. For the pur poSes of comparative analysis of 

alternative transit modes, emphasis was placed on consistency in 

Icalculating capacity for various vehicle types. Standards based 

upon observed maximum volumes for certain vehicles cann ot be 

Itransferred to prototypical vehicles and the use of load factors 

(passengers pe.r seat ratios) can cause bias because of different 

1 15 
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I 
seating - floor area arrangements which vary with individual 

operator policies. 

I 
For this analysis, therefore, transit vehiôle loading 

standards and capacities were determined based upon the number 

I 

of passenger seats provided plus an assumed ratio of standees 

per area of standing room. Where necessary, adjUstnentE were 

made to allow for knee space and/or space near doors. The 

Ireulting comparative values are shown in Table 1. 

IIn Specifying vehicle capacities for sizing transit system 

plans, it was recognized that the determination of transjt 

I 
system capacity is more complex than making assünptions on 

capacities for vehidles alone. Public transportation operates 

I 
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. In practice, transit system capacities 

1 are determined not by vehicle floor area or guideway capacity, 

but by the ability of vehicles to load and discharge passeñgérs 

Iat high-patronage stops. Research indicates that passenger 

loadingS at less than 4 square feet per standing passenger begin 

Ito affect dwell times and schedule adherence to the point that the 

capacity of the system decreases (especially for buses) with 

I 
increasing vehicle occupancies. Thus., because the c3pacity 

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

capacIties (allowing for irregularities in loading volumes), and 

IshOUld provide for reasonable passenger comfort, they were 

calculated as the number of seats provided plus standees at 4 

Isquare feet of standing room per standee. (8) 

Rell, J.E., Levinson, H.S., et. al., Transpo±tation Research 
Circular 212, Interim Material On Highway Capacity, Washington 
1980, Transportation Research Board. 

I. (8) For purposes of the SCRTD Wilshire Corridor "Starter Line" 
anaiyseb in 1979, the capacity assumption for heavy rail cars 
(165) was based on 5 square feet per standee and a capacity 

I 

value of 70 was used fOr an articulated bus in guidewäy 
service (assuming no standees). 
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Table 1 

VEHICLE CAPACITY ASSUMPTIONS 

NUMBER DESIGN IN-VEHICLE 
OF CAPACITY LOAD 

VEICLE TYPE/CCNFIGRATION SEATS 1 
(SPACES) FACTOR 

Advanced Design Bus (ADa) 
GM RT$-40 ft. Length 47 66 1.4 

Articulated Bus (ARTIC) 
AM Generai/MAN-60 ft. 
Length 69 97 1.4 

Light Rail Vehicle (6-axle, 
ARTIC, Double Ended). 
Italian Breda/Cleveland-73 

ft.. Length 101 154 1.5 

Intermediate. Capacity Rail 
Vehicle (4-axle, Double 
Ended). 
Canadian ICTS/UTDC-.55 ft. 

Length 32 85 2.7 

.IntEttnediate Capacity Rail 
vehicle (4-axle, Single 
Ended). 
Canadian ICTS/UTDC55 ft. 

Length 36 88 2.4 

Heavy Rail Vehicle 
U.S. Budd Co./Miarni, 
Baltimore-VS ft. Length 74 189 2.6 

Includes standees at4 square feet per standing passenger as 
well as seated passengers. 

I 
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II. TRANSIT OPERATING PLANS 

HARBOR FREEWAY CORRIDOR 

Following the identification of alternatives to be studied 

and the pecIfication of the basic assumptions outlined in Chap- 
ter: i, representative transit operating plans were developed at 

a planning level of detail in the f011owing sequence: 

(1) A "base case" icts rail alternative was defined with 

adequate capacity to acOomOdate. the. specified pea 
pe±iod demand at the maximum load point on the line, 

and to represent a "full servic:e" plan ii hich all 

trains, would trazé1 the full length of the line. The 
speôified use of the Los Angeles Downtown People Mover 

with the ICTS system woul4 limit train length to three 
cars due to platform length dOnStraintE. Use of 'the 

DPM would thea that the full 'length of 1-me would be 

g±ade separated. 

12-) An ègivlent LRP rail ältèrnative was then spectfied, 
with the same peak capacity ath offered by the ICTS 

alternative. The initial specification of this alter- 

hati'e dàlled fOr at-g-rade operations in the Los 

Angeles CBD with priority use of selected streets. Train 

length was constrained by dothtOwñ block lengths. 

(3) Instructions were then received to analyze a fully 

grade-separated LRT altlernative with a horthérn ter- 

minus at the southern edqe of the CED near a planned 

Wilshire Corridor rapid transit station at Seventh and 

Flower Streets. This concept, to be eqitalent to the 
-ICTS Systet as specified, would require a surface-bus 

collector/distributor system between the LRT téinus 
and Uhioh Station. 

18 



(4) operating plans were then developed for three tyes of 

I Freeway TtanSit.. 
a) A two direction - two lane BUsway with Trunk-Line 

I 
"Limited Service" Freeway Transit with feeders; 

b) A two direction - two lane Busway with Trunk-Line 

"Limited Service" Freeway Tranit with off-free- 
Iway extensions to perform an integrated line haul/ 

collection-distribution service concept; and 

Ic) The Trunk-Line/Feeders plan (4a) with a single 

lane reversible busway. 

(5) The ICTS and LRT full-service operating plans were 

I 
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- 

Itype HET lifle along a specified Vermont Avenue align- 

ment provided by CalTrans using demand data from a 

I 
prior study. Again, it should be noted that compar- 

isons between this alternative and ICTS, .LRT and Bus 

I 
alternatives should recognize the possibilities of bias 

due to the use of different demand data sources. 

I(7) A No-Build all-bus service plan was Specified (as 

required for an environmental impact statement), don- 

Isisting essentially of the existing transit system 

operating under 1995 conditions. 

U I' 
is important to note that the line-haul capacity provided 

I 
with the specified Freeway Transit operating plans was lower 
than that provided by the tail 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 

I 
developed prior to the specification of these operating plans, 
the indicated differences in patronage between rail and bus 
are somewhat speculative. 

I 
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(8) A TSM all bus service plan also was developed for corn- 

parative analyses, representing completion of pOttions 

of SCRTD's "Sector P1an with certain highway system 

improvements, up-grading of bus stops on the Harbor 

Freeway, and bus route refinements suggested by SCRTD. 

Operational Analysis Assumptions 

To assess operational requirements, estimates of equipment 

performance over each proposed rOute were made. Where guideways 

or busways were involved, information describing gradient, 

thatvature and stat-ion locations was obtained frOth áwings 

supplied by CALTRANS The operating schemes then developed 

reflect the Epecific physical, performance and service capabilities 

of each alternative, consistent with defined, facility characteristics. 

Operations were sized for ridership volumes at maximum load 

oints for the predominant directional movement at various tines 

of day. Patronage foredasts for the corridors under study were 

supplied b' 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: 

1) Operations would be conducted 19 hours daily, between 

5:00 AM and midnight. 

2) Service would be volume-based, but headways would not 

exceed policy service intervals established as follows:: 

Period 

Early Morning 

Peak Periods 

Midday 

Evening ad Night 
20 

Max ithum 
Policy Headway 

(minutes I 

20 

15 

15 

30 



U 3) Operations were sized for typical weekday serviOe, then 

annualized using 308 equitalent weekdays per year. 

I 4) It was assuthed that non-weekday service levels would 

vary throughout the day according to approximately 

Ithe same pattern as on weekdays. 

5) Sizing periods included morning and evening peak travel 

periods of three hours. 

6) A yard and service facility would be located near the 

I 
midpoint of the line. Mt appropriate allowànôe for 

deadhead (non-revenue) train-miles was included to 

I 
reflect this choice. Selection of an alternate 

location should not significantly change the nOn-revenue 

mileage operated. 

I7) Peak-hour operations were sized to absorb the peak 20 

minutes within the peak hour through the use of trippers. 

IThe peak 20-minute passenger volume was aSsumed to 

exceed the average 20-minute volume in the peak hour by 

I25 percent. 

8) The temporal distribution of total daily ridership was 

based on current El Monte Busway experience, as follows: 

- % of Daily 
ITime of Day Boardings 

Early morning (5:00-6:00 AM) 2.0 

IMorning pre-peak shoulder (6:00-7:00 AN) 8.0 

Nothing peak hour (7:00-8:00 AM) .15.0 

IMorning post-peak shoulder (8:00-9:00 AM) 7.0 

Mid-day period (9:00 AN-3:00 PM) 24.0 

Evening initial peak shoulder (3:00-4:00 PM) 7.0 

I Evening pta-peak shoulder (4:00-5:00 PM) 10.0 

Evening peak (5:00-6:00 PM) 13.0 

IEarly evening (.6:00-9:00 PM) 10.0 

Late evening (9:00-12.: 00 PM) 4.0 

I 



9) The ave teiipbrá1 distribution was adopted except for 
Ithe. evening peak period. It was assumed that the even-ing 

peak hour would represent 15% (safre. àsIñorñing peak 

I 
hour) of total daily travel, to be consistent with 

procedureE used for- ést-imating r-idership. The temporal 

distribution was also revised to include a prE-peak 

Ishoulder and post-peak shoulder in the evening. The 

respective pérOëntagêE of daily travel assumed for each 

Iof these periods was 7% for the pre-peak and 10% fOE the 

post-peak. 

EaOh Operating plan is presented as a description of the 

I 
daily operational pattern for a particular Option. Included in 

each plan are estimates of Vehicle-hours and vehicle-miles. 

Also included are estiñiates of cycle time, headways1 average 

Ispeeds and fleet size. 

IThe statistiôs presented in the operating plans were .sed 

directly in developing cost estimates for the various 

Ialternatives, as presente4 in Chapter IV. 

I 
The following sub-sections of this chapter document each 

of the operating plans- for the Harbor Freeway Corridor. 

I 
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ALTERNATIVE A-i 

NO-BUILD BUS OPERATING PLAN 

HARBOR FREEWAY CORRIDOR 

The Stage fi Project Work Program developed by CäiTràhE 

foE Freeway Transit .ih the Harbor Freeway CorridOr specified 

a NoBuild Alternative to serve "as a benchmark for compara- 

tive analysis purposes".. .which "includes the present trans- 

portation system with projected 1995 socio-eOonOnüc data." 

For analysis purposes, the No-Build Alternative as specified 

consisted essentially of the existing transportation system 

operating under future year (1995) conditions. 

The Year fl95NorBuild Highway System 

The background hiqhway system assted 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 Century Freeway. Bus operations 

on all roadways were assumed to be in mixed traffic. 

The Year 1995 No-Build Transit System 

I 
The No-Build Transit System was represented by ti 9:79 

operating system. Qperting characteristios for the SCRTD 
System ate docüitténted iñah SCRTD "4-24 Report" of 1978. Operating 

Ichar-acter-istics for other operators were based upon similar 

documentation of current (or recent year) operations. 

The 1995 No-Build Tiañsit system was .Oate4orized into 

four components as described below: 

1) Freeway Transit Lines; 

I.2) TràhSit lineE .dn artetials pãEàllel to Freeway Transit 

23 
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lines; 

3) Transit lines which would provide feeder service to 

line-haul routes in the corridor (i.e., categories 1 

and 2 above); and 

4) Background trasit lines in the remainder of the reg- 
ion. These would intlude lines outside the Harbor Freeway 

Corridor within the SCRTD service area, and those municipal 

lines which are a part of the TSN Plan network. 

The route network for the 1995 No-Build transit System in 

thefl 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, 810, 813, and 814. The 

combined bus frequencies 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 would not se±ve 

intermediate stops. 

Cross-corridor lines which would provide service to HarbOr 

F±eeway 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 Tran.portation 

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-tWILl) aTr.RNAT1VE - BUS PLAN 

II,RnOR rnrnmv coinioon 
FPEEWAY TRANSIT AND PARALLEL ARTERIAL TItlES 

Route Function Description 

Parallel Art. 2 Brooklyn-lloopet'CoinptOn 
Parallel Art. 3 west 6th Street Central Avenue 
Parallel Art. 5 Redondo Dcli. -LACBD Local Service 
Freeway Transit SX Redondo Biathh. 1ACBD Pwy.Express Sen. Parallel Art. 7 Eaglerock-South Broadway Püallel Art B Broadway-54th-tu.geles Vista 
Parallel Art. 29 San Pedro Str-West 7th Str. 
Parallel Art. 33 L.A.-Watts-compton-Wilmington 
Parallel Art. 34 L.A.-Lynwood-paralnount 
Parallel &rt 49 SoFIqueroeStr-San Pedro Street 
Parallel Art. 92 f..A.-Watts-Conpton 
Freeway transit 737 San Pedro 
Prèeiiiy Transit 910 L.A.-carson-wilnington-San Pedro 

p.j Freeway transit 813 L.A.-W. Torrance-Rolling Htlls-Narinel. 
Freewey Transit 814 L.A.No. Torrance-Pedondo Bch-PSlbs Verdes 

Freeway Transit TI Los Angeles 
Preevay Transit. T2 Los Angeles 
Freeway transit Cl Los Angeles 

Avera!ajadwnys 
6-9 Directional 

Jlou.,d TE4_ 3-6 9-3 6-9 912 Peak flour Dunes Renuired Vehicle Vehicle Miles )iin Peak ! Eve. Nlht Buses Pe4k flnte thiurs PTa lc 
160 12 21 18 30 5 1:7 10 224.39 2,890 190 9 75 16 30 8 32 24 4)8.56 4.650 132 .7 10 :15 25 9 33 20 413.18 5,059 136 15 - - - 4. (2) - - - 176 7 20 16 30 9 211. 15 344.19 4,565 120 13 20 25 25 5 17 8 158.05 1,836 142 1.5 10 16 36. 8 23 16 288.28 3.189 158 18 30 60 - 4 9 6 144.09 1,747 94 .36 60 60 60 2 5 2 53.08 770 166 11 20 20 30 6 11 10 218.44 2,954 162 11 18 30 45 6 19 13. 253.07 3,234 130 36 - - - 2 3 0 9.40 198 188 19 28 30 60 4 11 7 146.38 2.714 194 .26 30 36 - 4 7 109.20 2.459 160 22.5 - 26 - 3 7 0 43.29 952 
130 60 60 60 90 1 
130 60 60 60 - 1 

35 200 15 35 60 120 4 0 6 85.3 1,350 

(1) - Cardena Municipal Bus Lines 
T - Torrance Transit System 

(23 operating statistics are combined for both Line S and Line 5X. 
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(1) 
ute Function Mute rit ton 

Crosø CorridOr 10 Adams Blud-Normandie. Ave-Prairie Ave 
* 18 East JeffersOn Blvd-coliseum 
- 21 Vernon-Santa Barbara,La Cieneqa 

- 50 Florence lIve-Soto Street 
95 Vernon Ave-Vermont Ave 

116 south Los Angeles-Pacific Palisades 
354 5th Street 

- 828 -Marina Del Hey-huntington PH-Whittier 
* . 832 Plays Del Hey-Norwalk 

834: Century Boulevard. 
936 ImperIal HIghway 
838 .51 SegundO Boulevard 
840 Rosecrans Avenue 
841 Iluntlngtoti Pk-t1ong .Bcb-San Pedro 
846 Artesia Boulevard 
849 Harbor City-San Pedro 

- 812 BSrton 11111-Park Wesjern Plaza 
* 813 Long Beach-ROdOndo Reach-Santa Monica 

table 3 

SUMMARY LINE DESCRIPTION 
NO-BUILD ALTEmIATIVE - BUS PLAN 

TIARHOR FREEWAY CORRIOOR 
FEEDER 11115 LINES 

lies dwaylt 
6-i DireCtional VehIcle 

Round Trip 3-6 9-3 6-9 9-12 Peak Hour Buses Rq4ed_ hours 
L!s e!! !S !YFa lk 

166 36 30 36 - 2 8 1 98:31 
70 20 -20 23 90 3 6 4 67,40 

166 13 17 10 90 5 14 tO 193t49 
360 11 20 20 30 6 24 12 284,14 
126. 4 5: 18 20 15 It 19 391,01 
116 26 0 36 - 3 1 2 55:25 

90 26 30 90 - 3 2 2 2656 
tR6 14 15 20 60 5 13 13 202,21 
196 Is 15 15 36 4 25 15 28.7,38 

90 20 20 .22.5 45 3 7 6 108:05 
200 15 15 22.5 60 4 12 10 110,31 
100 26 30 45 - :3 4 58:21 
176 26 30 45 - 3 1 6 93,32 
186 36 30 36 60 2 11 10 166:54 
192 60 60 60 90 1 4 3 47:18 
210 30 30. 36 90 2 4 4 6435 

42 30 30 60 - :2 2 2 28:42 
.206 36 30 30 45 2 . 6 5 90,43 

'U 
0 

03 City Of COmpton & South flay Center 21 an an s - 2 * t3 LongReach 30 30 30 90 2 * Ti Sepulveda Boulevard 26 30 36 - 3 
LRl4 San Pedro/Fish Harbor to Seal 0th.. 

leisure World 31.2 114 22.5 60 45 60 3 

C - Gardens Municipal Bus Lines 
7 - Toriance Transit System 

LB - Long Reach Public transportation Company 

3 3 38.5 

47 21,22 

Vehicle 
Miles 

1,1:91 
816 

2,331 
3,118 
4,156 

-888 
304 

2,810 
3,800 
1, 438 
2,582 

144 
13611 
2:1396 

857 
886 
364 

1 ,376 

510 

1.219 



On-line bus stops on the Harbor Freeway 

at Santa Barbara AVenue, Slàuson Aéñüê, 
Màñöheste± Boulevard. 

The San Pedro Channel Street Park-Ride 

Lot. 

The Del Amb transit Oenter at TOr±anóe 

IDel MaO Boulevards. 

I. 

I 
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IALTERNATIVE A-2 

'P5)4 BUS OPER TING PLAN 

HARBOR FREEWAY CORRIDOR 

IFor purposes of this study, it was originally agreed that 

the TSM alternative would consist of an improved highway system, 

ISCRTD's proposed 1980 ttànsit sector improvements, and an up- 

grading of existing bus stops on the Harbor Freeway. However, 

Iin late October 1981, it was agreed Upon by all parties that 

the current stage of the sector plan represented the accomplish- 

I 
ment of the 198.0 .sector plan within SCRTD's foreseeable fiscal 

reSoUrces. Consequently, tIes tage of the sector plan defined 

I 

in the 424 report 10for June 2l 1981 was chosen as the basis for 

developing the TSM plan. Availabilit of accurate operating 

cost factors for the June 21 1981 stage of the sector plan was 

Ialso a consideration. 

IThe Harbor Freeway Corridor TSN alternative described in 

this section includes an improved highway system, the June 

I 
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 TSM alternative under 1995 conditions was essentially the 

same as the existing system. The one major exception would be 

the completion of the CehtU±y Freeway project. For t1he 1995 

TSN Plan, the CentUry Freeway was assumed to be a six lane facil- 

ity (three lanes in each direction) with exclusive lanes fOr 

Ibuses and other HOVs. The freeway Would interchange with the 

Harbor Freeway near Imperial. Bbuletàrd.. Vehicular access 

I 
between the Century Freeway Bus/Roy Roadway and the Harbor 

Freeway would be through the use of a mixed traffic interchange 

between the freeWays. Bus operations on the Harbor Freeway 

Iwould be in mixed traffic. 

(10) "Scheduled Service Operating Cost Factors, effective Jwie 
21, 1981", SCRTD. 
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The 1995 TSN Transit System was dategorized into four corn- 
ponents as described below: 

Ii) TranSit lines unaffected by Harbor Freeway Transit Ser- 
vice alternatives. These would include lines outside 
the Harbor FreéwEy COrridor and lines within the corridor 

Iwhich 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 
which provide competitive serVice through the cor- 

ridor to the LACBD; and 

4)Freeway Transit lines. 

IFor the 1995 TSN Alternative, the unaffected lines, feeder 
lines, and parallel arterial lines (categories 1, 2 and 3) were 

I 
based upon the June 21, 1981 stage of the Sector Improvement 
Plan and existing municipal service routes as shown in Figure 6. 

I 
The assumed service levels 4d operating characteristics for 
these services are listed in Table 4. 

IThe Freeway Transit line-haul routes were represented by 
the proposed SCRTD Harbor-Century Freeway Trãnsitway Bus System, 

IeAcluding Line 755 of that plan. (11) Additional Freeway Transit 
line-haul routes would inOlUde the Torrance 1 and 2 lines and the 

I 
Gardena 1 line, with projected 15 percent service level growth 
rates for the year 1995. the route plan for the TSM Freeway 

ITransit lines is illustrated in Figure 7. Line sununary statis- 
tics for freeway transit line are in Table 5. 

Isouthern California Rapid transit Distriat, Proposed Harbor- 
Century Freeway Transitway Blus System, February 24, 1981.. 
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Table .4 

SUMMARY tullE DESCRIPTION 

Harbor Freeway Corridor TSM Alternative 
parallel Arterial Lines and Feeder Lines 

BUSES REQUIRED 
VEHICLE VEHICLE AM. Day P.14. 

WMflE: TYPE fl)UIE DESCRIPTION HOURZ MILES Ruth Base Rush Night 

Trans-Corzidor 5' florence Ave-Crenshaw Blvd. 371.2 4',7l7 17 19 23 2 

Trans-corridor 6 Vermont Ave-Santa Barbara Ave-Broadway 273.2 3,789. 23 15 24 2 

trans-Corridor 1 Eagle Pock-South Broadway 321.2 4,316 26 14 2.7 2 

Trans-Corridor 8 West 54th Street-'North Main Street 155.5 1,808 12: 8 10 1 

trans-Corridor 9 West Jefferson Blvd-Huntington Park 471.5 6,106 45. 21 44 2 

Cross-Corridor 29 Compton Blvd-Avalon Blvd-San Pedro Street 266.1 2,954 22 14 26 1 

Trans-Corridor 33 L.A.-Compton-Wilmington 114.4 1,724 12: 9 6 9 

Cross-Corridor 41 Alvarado Street 85.4 1,028 5 6 6 6 

Cross-Corridor 44 Beverly Blvd-West Adams Blvd. 395..8 4,664 39 19 36 1. 

Trans-Corridor 49 San Pedro-South Figueroa Street 230.3 3078 2 19 10' 21 
Cross-corridOr 50 Florence Avenue-Soto Street 271.2 3,105 24 11 24 2 

Trans-corridOr 53 Central Avenue '239.5 2,752 16 13 18 1 

Trans-Corridor 55 wilmington Avenue-Compton Avenue 242.0 3,282 22 10 20 1 

Trans-Corridor 73 Van Ness Ave-Arlington AvenUe 1QI.6 1,221 '5 8 7 '0 

Trans-CorridOr 84 Western Avenue 292.2 5 27 14 :22 

Trans-corridOr 92 Watts-Sierra Vista 244.8 3,016 .11 13 :21 1 

Trans-CorrIdor Normandie Avenue 160.6 1,937 11 10 11 
Cross-Corridor 

.96 

102 Exposition Boulevard 62.:7 717 4 4 4 

Cross-Corridor 103 Santa Barbara Avenue 41.1 400 3 3. 3 

Cross-Corr44or 105 Vernon Avenue '289.1 3,485 .21 13 :23 1 

Trans-Corridor 114 Carson-compton-Lynwood 333 543 3 3 3 

Cross-Corridor 142 120th Street l06...0 1449 7 7 

Cross-Corridor 176 Western Ave-VOrnon Ave-Central Ave. 430.0 9,06 0 6 

trans-COrridor 2,00 Alvarado Street 111.1 1,002 .9 7 9 

Trans-corridor 204 Vermont Avenue 486'. 6 40 26 .36 

Trans-Corridor 210 Crenshaw Boulevard . 295.6 3,755 20 3.7 20 
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TabLe 4 
(Continued) 

SUM14ARY LINE DESCRIPTION 

Harbor Freeway Corridor TSM Alternative 
Parallel Arterial Lines and Feeder Lines 

VEHICLE VEHICLE 
ROmE TYPE UTE DESCRIPTION HOURS MILES 

Cross-Corridor 232 Pacific coast Highway 105.4 1,550 
Trans-dorridor 306 Wilmington Avenue 26.8. 318 
cross-corridor 354 Slauson Avenue 269 304 
Cross-Corridor 356 Gage Avenue 40.2 432 
Cross-Corridor 359 180th Street 28Y1 407 
Cross-Corridor 828 Slauson Avenue 223.0 3,013 
Cross-Corridor 832 Manchester Avenue 245.3 3,192 
Cross-Corridor 834 Century BoUlevard 116.8 1,561 
Cross-Corridor 836 Imperial Highway 181.2 3,057 
Cross-Corridor 838 El segunao Boulevard 58. 5 840 
Cross-Corridor 840 Rosecrans Avenue 110.7 1,905 
Cross-Corridor 841 Anaheim Str-Harbor Blvd-7th Street 1:13.9 2,484 
Trans-Corridor 842 Compton Boulevard 27.2 419 
Cross-Corridor 846 Artesia: Boulevard 59:.8 999 
Trans-Corridor 849 Western: Ave-Vermont Ave. 64.6 862 
Cross-Corridor 871. Santa Barbara Avenue-Hill Street 148;. 0 2,212 
Cross-Corridor 872 San Pedro Street 28.1 362 
Cross-Corridor 874 San Pedro Street 13.9 125 

Cross-Corridor Total 3,117.1 41,148 
Trans-Corridor Total 4,286.1 53,813 

TOTAL 7,403.2 94.96f 

BUSES REQUIRED 
A.M. Day P.M. 
Rush Base Rush Night 

6 6 .7 

2 2 2 
2 2 2 
3 3 3 
2 2 2 

14 .14 15 
15 15 IS 
8: 6 8 

11 11 12 
4 4 4 
8 :1 8 

10 9 11. 

2 2 2 

.4 4 4 

4 4: 4 
10 8 11 
2 2 2 
1 1 1 

233 171 240 11 
293 247 311 72 

526 418 551 83 



-. a - S - a 5 5_ -5555- 5 
Table 5 

SUMMARY LINE DESCRIPTION 

TSM ALTERNATIVE - BUS PLAN 

HARBOR FREEWAY CORRIDOR 

FREEWAY TRANSIT - LINE,l{AUL ROUTES 

BUSES REQUIRED 
VEHIClE VEHICLE MILES A.M. IVY P.M. 

ROUTE DESCRIPTION HOURS FREEWAY SURFACE TOTAL PEAR BASE PEAK NIGHT 

442X L.A.-Inglewood Express -210.1 628 2,450 -3,07W 20 7 -20 - 
444X L.A.-LAX Express 231.9 3,144 718 3,862 15 10 15 10 
448X L.A.-San Pedro Express 329.4 3,304 1,547 4,851 24 16 24 $ 
449X L.A.-Compton Express 16.8 515 762 1,277 10 - 10 - 
131 L.A.-Channel St. P/R 03.2 1,257 267 los24 11. - 11 - 
740 L.A.-Soüth Bay Tiansi.t Center 120.7 1,530 5y4 2104 16 - 16 - 
750 L.A.-Nàrwalk Transit Center 141.4 2ç048 434 2,482 18 - 18 - 
813 L.A.-Palos Verdes All Day 245.9 2,052 2,479 4,541 15 15 15 7 
8l4 L.A.-Palos Verdes Peak Only -106.1 847 1,159 -2,006 14 - 14 - 
01 Gardena to L.A. via Harbor Fwy. 137.7 1,023 1,245 -2,268 13 5 13 2 
Ti Fashion Sq. to L.A. via Harbor 

Fwy. 47.6 499 305 804 4 2 4 4 

T2 Fashion Sq. to L.A. via Harbor 
Fwy.. 45.4 383 422 005 12 2 12 - 

TOTAL 1,716.8 17,240 12,362 29,602 172 57 172 31 

1 



I 
The combined bus frequencies for the peak period in the 

Ipeak directiOn on the Harbor Freeway wOuld be 62 buses per hou±. 

abwever, 22 (out of 62) of the peak hour buses are express trips 

which would not serve intermediate stat ons and stops. 

Transit SupPortYacilities 

the 1995 TSM Alternative included existing and proposed 

Itransit centers, park and ride lotE and Upgraded bUs stops.. 

These included:. 

. The Uhion Statioh Transportation Center; 

Ontline bus stops on the Harbor Freeway at 

Santa Barbata Aehüê., SlàUsbh AVenUe, blàn- 

chester Boulevard; 

The South .Ba Tra±isit Céñter oh Vé±tnbnt 

Avenue near Artesia Boulevard; 

The. San Pedro Channel Stteet. Park and Ride. 

Lot:;: 

ö The LAX Ttahit Center at Airport Lot C; 

o The Norwalk Transit Center near Studebaker 

Road and the 605 Freeway; 

. The Fulle±tbn T±ärisit Center; 

I.. the Cenury Freeway On-line Transit Statiqn 

at Aviation Boulevä±d, Hawthorne Boulevard, 

I 
Crenshaw Boulevard, Vermont Avenue, Avalon 

B:oulevatd, Wilthington Avènué, Lohg 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 alternatite plan in terms of 

Bus Miles, Bus Hours and Peak and Base Bus Requirements. Afl-i- 

culated buses were assumed on all SCRTD Freeway Transit Line- 

Haul routes and improved ADS's on Parallel Arterial and Feeder 

lines. Improved ADB's were assumed on Torrance and Gardena 

Routes. Bus Hours and Bus Miles include both revenue and non- 

revenue service. 

Combined service levels of TSM Freeway Transit Routes plus 

June 21, 1981 parallel arterial and feedet lines represent an 

approximate twen.t' percent increase in supply over current cor- 

ridor levels. 

34 
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Table 6 

SUMMARY OF TSM ALTERNATIVE 
OPERATING 'STATISTICS' 

Harbor Freeway COrridor 

PARALtE'L ARTERIAL 
AND FEEDER LINES' 

Improved ADB Bus Miles-Freeway - 
Improved ADB Bus Miles-Surface 94,961 
ARTIC Bus Miles-Freeway - 
ARTTC Bus Miles-Surface - 

TOTAL BUS MILES 94,961 

Improved' P.08 Bus Hours 7,403.2 
ARTIC Bus Hours 

TOTAL BUS HOURS '7,403.2 

Improved P.08 Peak Bus Requirement ' 526 
Ui' ARTIC Peak Bus ReqUirement 

TOTAL PEAK BUS REQUIREMENT 526 

Improved ADB Base 'Bus Requirement 418 
ARTC Base flu's ReqUirement - 

TOTAL BASE BUS REQUIREMENT 418 

FREEWAY TRANSIT 
LINE HAUL ROUTES 

l:,905 
1 ,:245 

1'S ,33,5. 

11,117 

29 ,602 

2307 
1,546.1 

1,176.8 

29 
143 

1:72 

9 

4 a 

5:7 

TOTAL 
CORRIDOR BUS 

L INES 

1,905 
9.6,, 2.0,6 

15,33:5 
11,117 

124,563 

7,63,3.9 
1,546.1 

9,180.0 

55 S 
143 

698 

427 
48 

415 



ALTERNATIVE A-3a 

FREEWAY BUS TRANSIT OPERATING PLAN 

LIMITED 
SERVICE-TRUNK LINE WITH FEEDERS 

HARBOR FREEWAY CORRIDOR 

I 
This plan was develope4 to represent a bus operational 

IconCept Eimular to the rail alternatives, It would funCtion as 

a limited service trunk line with a. bus feeder system serving 

Istations from the surrdunding service area. An alternate plan 

which feattires trunk line extensions with more varietiôs of 

Iservice is described in a subsequent section of this report. 

Planning AssiEnptions 

The definition of this alternative was based on various 

Iassumptions relating to physical features of the busway, the 

ttansit vehicles used, fare collection practice, the. patronage 

Iprojected, and policy service levels. 

IPhysical Features of the Busway - The Harbor Fteeway Bus 

Transit services would utilize a two-directiona.1/two:-iane 

I 
Busway/HOV Roadway to be constructed between Artesia Boulevard 

and Adams Boulevard near Figueroa Street. The alignihent and 

profile for e Busway/HOV Roadway are defined as the "Harbor 

Freeway Bus-4" alternative, documented by Caltrans ataff in the 

Stage I Report. The alignment would be in the freeway median on 

Ian elevated structure except through fill sections of the 

highway - where the roadway would be at the existing elevation 

Iof the highway median. 

I 
Ingress and egress to and from the .buswa.y would be limited 

and restricted to bus/high-occupancy-vehicle (Bus/HOV) use. 

Access points between the facility and the freeway would be 

1 located near Exposition Boulevard, Florence Avenue, Manchester 

Avenue, Alondra Boulevard and Rosecrans Avenue. ACcess to the 
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Street system would occur .ñéar 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 
statións would be on-line with provisions for carpool and 

express bus bypass. 

The proposed Century Freeway would contain a similar 

I 
facility in the freeway median. Buses and clarpo.ols would have 

to exit the NOV roadway at Ohe freeway and weave through mixed 

ttàffic to ±each the NOV roadway on the other freeway -- across 

Ithree traffic lanes on the Century Freeway in 3,000 feet and 

across four lanes in 4,000 feet On the Harbor Freeway. This 

Iarrangement prevents LAX-LACBD buses (line 444k) from stopping 

at the Vermont Avenue station on the Century Freeway Bus/NOV 

IRoadway. 

I 
Transit Vehicles - This alternative assüthêE the use of 

articulated buses (ARTIC.'E) for busway operations. These 

I 

vehicles would have a seating capacity of 69 passengers and a 

design capacity of 97 passengers with standees. 

IFareCollection - The operating plan assumes use of a 

prepaid fare collection system at busway statiOns. Itwasassurned 

Ithat passengers woul.d pay fares at a barrier as they enter or 

leave the stations. For example, a patron traveling between the 

I 
Carson Street station and an LACED bus stop would pay while 

entering the Carson Street Station. The retur±z trip (LACBD to 

I 
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 

Ivehicle. door and faster loading rates. 

I 
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Patronage PrOjêctionà - 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 -. N x-iñuEn policy headways 

were established at 15 minutes during peak periods (6-9 aw. and 

3-6 ni), shortened as necessary to satisfy estimated passenger 

Idemand. The 15-minute headway would continue th±ough the midday 

(9:00 a - 3:00 pin) hour s. Early morning headways would be 20 

Iminutes; evening and night headways, 30 minutes. Service would 

be operated 19 hours per day between 5:00 am and 12:00 midnight. 

Opetating Plan 

IBus needs and operating Ohãracteristics were developed for 

a typical weekday. Bus routes, route distances and travel times, 

Iservice levels, and operating statistics are detailed in the 

followjng sections. 

Route Plan - The route plan would consist of three limited 

I 
service-trunk lines operating Scclusively within the Busway 

facility, and one short service line extending to the Artesia/ 

I 
Vermont Transit Center. igures 8 and 9 illustrate the line-j 

haul routing plan used for the proposed Harbor Freeway Busway/ 

HOV Roadway and for the LACBD.. Each bus line would operate 

Ibetween Outlying transit center/park-and-ride lots, through the 

Los Angeles Central Business District to Union Station. 

Route Distance arid Ttatél Times - Tables BA to 8D display the 

I 
route distances and travel times between stations/stops for each 

bus line. Bus operating speeds on the Harbor Freeway while .in 

I 
mixed flow (under 1995 conditions) were assumed at an average 

speed of 50 miles per hour. Operating speeds on a±terial and 

Udowntown (or World Way) streets with bus stops were assumed at 
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Table 7 

PEAK HOUR DIRECTIONAL PASSENGER VOLUMES 

HARBOR FREEWAY BUSW4Y 

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

BETWEEN STATIONS/STOPS SQUTHBOJJND (P.M..) NORTHBOUND (P.M.) TOTAL 

San Pedro and pacific 
coast Highway 712 305 1,017 

Pacific Coast Highway 
and Carson 1,113 477 1,590 

Carson and Artesia 1,792 768 2,560 

Artesia and Rosecrans 2,066 886 2,952 

Rosecraris and Century 
Freéstay 2,419 1,037 3,456 

Century Freeway and 
Manchester 6,149 2,635 8,784 

Manchester and Slaüson 5,839 2,503 8,342 

Slauson and Coliseum 
(Exposition BlVd.) 5,884 2,522 8,406 

Coliseum aM Figueroa/ 
Venice 6,229* 2,670* 8,8.99* 

Fi4uero.a/Vénice. and 
Figueràa/14th 6,054 2,620 8,674 

Figueroa/l4th and 
Figueroa/Pico 6,039 2,619 8,658 

Figueroa/Pibo and 
Figueroa/l2th-llth 5,874 2,537 8,411 

Figueroa/l2th- 11th and 
12th-ilth/Hopc 5,743 2,442 8,185 

l2th-lith/Hople an4 
l2th-lith/Grand 5,70.2 2,400 8,102 

12th-llth/Grand and 
O1ive/l2th-llth 5,541 2,361 7,902 

Olive/12th-llth and 
O1ive/O1ynpid 5,325 2,350 7,675 

Olive/Olympic and 
O1ive/9th 5,102 2,298 7,4.00 

oiive/9th and 
Olive/8th . 4,966 2,233 7,199 

* Maximum Load Point of. Corridor 
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table 7 (Continued) 

PEI4K HOUR DIRECTIONAL PASSENGER VOLUMES 

HARBOR FREEWAY BUSWAY 

BETWEEN SThTIONS/STOPS SOUTäBOUND (P.M.) NORTHBOUND (P.M.) TOTAL 

Olive/8th and 
Olive/7th 4,512 2,056 6,568 

Oiive/7th and 
Olive/6th 2,837 1,289 4.426 

Olive/6th and 
Olive/Sth 2,034 945 2,979 

Oiive/5th and 
Olive/4tb 1,609 686 2,295 

Olive/4th arid 

Olive/3rd 1,568 640 2,208 

O1ive/3r6 a.4 
olive/in 1,425 595 2,020 

Olive/ist and 
1st/Hill 1,301 531 1,832 

1st/Hill and 
1st/Broadway 1,028 531 1,559 

1st/Broadway and 
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 an.4 

Lob Angeles/Arcadia 159 8:2 241 

Los Ane1es/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. 
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Table Sh 

SUMMARY LINE pESCRIpTIOt - HRUOR FREEWJY ZUSWAY 
Limited Service - Trunk Line Plan/Line 73? 

DISTANCE STATIW 
BETWEEN CUMUL1tTJVI 

'1) 
TO AVERAGE 

SThTIONS (MILES) DISTANCE_(MILES). RUNNING DWELL' STATION SPEED (MPH) 

Channel Street 
(Psa Transit Center.) 0.0 0.0 

3.2 6.0 

Pacific Coast Highway 3.2 0.6. 6.6 :29.1. 

35. lEO 

Carson 6..? 0,3 7..8 26.9 

4.5 8.5 

Rosecrans 11.2 0.4 8.9 30.3 

:39 5.0 

Nanchester 15.1 0.4 5.4 43.3 

2.5 3.3 

Slauson 17.6 0.2 3.5 

1.3 . 1.9 

Coliseum 18.9 0.4: 2.3 3.9 

2.3 6.9 

Convention Center 21.2 :_:.(2) 6.9 20.0 

2.3 j7.3 

Union Station 23.5 l.3. 8.0k 

23.5 58.7 24,0 

(1) Based upon peak hour, peak direction requirements. 
(2) Dwell times included: in assumed overall travel speed on Figueron Street to the Convention Ccntr of 20 :NPB. 
(3) Dwell tijaes included iTt assumed overall travel speed in dowzito or a 
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Artesia Blvd. P&R Center 

:ROBeCrafls 

Manchester 

a Blauson 
pa 

Coliseum 

Convention Center 

Union 'Station 

Table SB 

SU!4MMtY LINE DESCRIPTIONS - HARBOR FRIEWAY DUSWJtY 

Limited Service - Trunk Line Plan/Line 740 

DISTANCE STATION 
BETWEEN CUMULATIVE . (1) TO - AVERAGE 
STATIONS MILES DISTANCE (t4flEs) RUNNING DWELL STATION SPEED (MPHI 

0.0 0o 
2.4 5.1 

24. 0.4 5.5 26.2 

3.9 5.0 

63 0.4 5.4 43.3 

2.5 33 
8.8 02 3:5 42.9 

1.3 1.9 

l0.1 0.4 2.3 33.9 

2.3 6&9 

12.4 6.9 20.0 

2.3 17.:3 

14.7 ILl 
14.7 40.9 21.6 

(1) Basod upon peak hour, peak direction requirements. 
(2) DweLl times included in assumed overall travel speed on Figiaeroa -Street to the Convention Center of 20- MPH. (3) Dwell tftues included in assumed overall travel, speed in dowiaown of .8 MPH. 
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Iab)e BC 

SUNNARY LINE DESCRIPTION 

BMiBOR FREEWAY BUSWAY 

Limited Service -Trunk Line Plan/Line. 444X 

DISThNCE 
CUMMULATIVE - TRAVEL TIME (Minutes) 

sTJtnou/sToP STATIONS (lilIes) DISTANCE (hues) Running Dsqell Stat 1cm-To-Station 

96th (IX( transit 
Center) 0.0 0.D 

4:0 18.4 
Aviation 40 0.3 18..? 

1;2 1..8 
Hawthorne 5.2 0.5 2.3 

1.7 
crenshaw 6.9 0.4 2.9 

4.6 5.9 
Manchester 11.5 . 0.4 0.3 

2.5 
Slauson 14.0 0.2 3.5 

1.3 1.9 
coliseum 15.3 0.4 2.3 

Convention Center 
2.3 

17.6 
6.9 

_(2) 
6.9 

Union Station 
:23 

20..) 17.3 

LAX transit Center 
to 19.9 60.1 

Union Station 

(1) 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 travet speed in downtown of 8 MPH 

AVERAGE 
SPEED (Idyll) 

12.8 

31.3 

36.:9 

438 

42.9 

3349 

20.0 

8.0 

19.9 
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Table 81) 

SUMMARY LINE DF.SCRIPTIQN 

HARBOR FREEWAY BUSI-JAY 

Limited Service - Trunk Line Plan/Line 750 

DISTANCE 
-BETWEEN CUMMULAT1VE TRAVLL TitlE (Minutes) 

AVERAGE 
SflTIONJSTOP BThTIONS (Miles) DISTANCE (Miles) Running iell Station-to-Station SPEED (1191) 

Studebaker 
(Norwalk Transit Ctr) 

. 0.0 0.0 0.0 O0 
2.3 3.1 

Lajcewood 2.,3 0.2 3.3 41.8 
2.2 3.0 

Long Beach. Freeway 4.5, 0.4 3..4 38.8 
2.0 2.7 

Long Beach Boulevard 6.5 0.6 3.3 36.4 
1.7 2.4 

Wilmington 8.2 0.4 2..8 36.4 
1.6 2.3 

Avalon : 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 
1iseuzn .16.6 0.4. 33.9 

,Conventlon Center 
2.3 

18.9 
6.9 

_(2) 
6.9 .20.0. 

Union Station 
2.3 

21..6 
17.3 

: 17.3 8.0 

Norwalk Transit Center 
to 21.2 499 25.5 

Union Station 

(1) Based upon peak hour, peak, direction requirements 
(2) Dwell times included iii asst'nicd overall 'Cravel speed on Figt'eroa Street to the con'ention Center of 20 MPH, 
(.3) 

flyn] 1 times included in asst'mnd overall trt,"c) speed in err;;nt(srl cr t 



20 and 8 miles per hour, respectively. 

}Ieadways - The individual bus line service requirements for 

I 
meeting patronage demands are listed on Tables 9A to 9D. The 

combined average bus headway (occurring between Century Freeway 

and Union Station) for the peak hour in peak direction would be 

Iapproximately 45 seconds. This would likely require two bus 

berths per statioh at the Manchester, Slauson, and Coliseum 

Istations. In the LACED, a skip-stop arrangement would be used. 

I 
Operating Statistics - Estimated bus trips, cycle times, 

equipment needs, bus hours, and bus miles by line are shdwh in 

I 

Table 10. Assumptions utilized for calbulation of revenue and 

non-revenue hours and miles are documented elsewhere. 



ITable 9A 

BUS ASSIGN?NTS BY HOUR OP TB DAY 

IHARBOR FREEWAY BUSWAY 

ILimited Service - Trunk Line Plan/Line 737. 

,1Euses/iü Desigh 
Schedule Design Passan4er' ' (One-Way Total eadway 

I Hour VoltmtG/Holir Revene...rij Buses/HOur (Nintites) 
(IN) (OUT) (IN) (OUT) (IN) (OUT) 

I5-6 M 230 230 3 3 6 20.. -20.b 

6-7 1,200 970 12 9 21- 5.0 6.7 

.7-8 2,400 970 27 12 39 2.2 5.0 

I 8-9 1,200 970 12 9 2.1 5.0 6.7 

9-10 600 630 5 5 10 12.0 12.0 

I10-11 600 6OO S 5 10 12.0 12.0 

11-12 600 600 5 5 10 .12.0 12.0 

I12-i P214 600 600 5 5 lb H 12.0 12.0 

1-2 600 600 5 5 10 12.0 12.0 

2-3 600 800 5 5 10 12.0 12.0 

3-4 970 910 9 8 17 6.7 7.5 

970 1,00b 9 27 6.7 3.3 IA-s 

5-6 970 2,400 10 .7 37 6.0 2.2 

I6-7 600 910 7 12 

7 

19 8.6 5.0 

.73 600 600 7 14 8.6 8.6 

- 8-9 600 600 7 7 14 8.6 8.6 

1 9-10 230 230 2 2 4 30.0 30.0 

10-1. 233 230 
2 

2 4 30.0 30.0 

I 11-MID- 230 230 2 2 4 30.0 30.0 
NIGHT ____ 

ITOTaL 139 148 287 

(1) Ba scd tipon rnaçitflu;a iqad point north of secrans; includes lines 

I 737 and 740 (Short Lines).. 

(2) Totals do not ba1ace. due to differences between N4 and PM peak 
requirements1 

I 



Table S. 

BUS ASSIGNbNTS BY HOUR OF THE DAY 

I HARBOR FREEWAY BUSWAY 

Limited Service Trunk Le Plan/Line 740 
, l, 

Büss/Hour 
Schedule Design Passenger' (One-way Total Headway 

I Hour . Volüme/Ho.uxi Revenue Tr4ps Buses/Sour flinutes) 
(IN) (OUT) (IN) (Ot'Y (IN) (OUT) 

I5-6 AM 20 230 3 3 . 6 20.0 20.0 

6-7 1,200 970 4 4 6 15.0 15.0 

I2,400 270 4 4 6 15.0 15.0 

8-9 1,200 970 4 4 6 15.0 15.0 

I9-10 600 600 4 4 6 15.0 15.0 

10-11 600 600 4 4 
. 6 15.0 15.0 

11-1-2 600 600 4 4 6 15.0 15.0 

I 12-1 PM 600 600 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 

I 
8-9 600 600 2 2 4 30.0 30.0 

9-10 230 230 2 2 4 30.0 30.0 

10-11 230 230 2 4 30.0 .33.3 

11-MID- 230 230 2 2 4 30.0 30.0 
NIGHT 

TOTAL 63 63(2) 126 

(1) Based upon maximum load point north of Rosecrans; incii5es lines 
737 aM. 740. 

I(2) Totals do pot balancle due to differences between AM and PM peak 
requirements. 

I- 17 
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IARBOR 

.pable 9C 

BUS ASSIGNMENTS Y. HOUR OF E 

FREEWAY BUSWAY 

Limited Service - Trunk Line Plan/Line 

DAY 

444x. 
I (1) 

Buses/Hour Design 
Schedule Design Passenger (One-Way Total Heday 
Hour Volume/Hour - Revenue Trips) Buses/Hour (Mm.) 

I (IN) (OUT) (IN) (5UT) (IN) (dUT) 

5-GAM 190 190 3 3 6 20.0 20.0 

I6-7 990 800 13 11 24 .6 5.5 

7-8 1,970 800 26 13 39 2.3 4.6 

I8-9 990 800 13 11 24 4.6 5.5 

.9-10 490 470 8 8 16 7.5 7.5 

I 10-Il 490 490 ,8 8 16 7.5 7.5 
a 11-12 490 490 2 16 7.5 7.5 

12-1PN 490 493 3 3 16 1.5 7.3 

I 1-2 493 490 8 8 16 7..5 7.5 

2-3 190 490 8 8 16 7.5 7.5 

3-4 300 750 11 J.0 21 5.5 6.0 

4-5 800 1,360 fl 18 29 5.5 3.3 

I5-6 830 1,970 11 26 37 5.5 2.3 

6-7 490 750 8 fl 19 7.5 5.5 

I7-8 490 490 8 S 16 75 7.5 

8-9 490 490 8 8 16 7.5 7.5 

I 
9-10 190 190 3 3 6 20.0 20.0 

10-11 193 190 3 3 6 20.0 20.0 

11-MID 190 190 3 3 6 20.0 20.0 

1 
TOTAL 169 176 345 

(1) 3ascd upon maximum load point north of Coliseum 

I 

I 

I 
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Table D 

BUS A$SIGNNENTS 'BY HCUR OF THE DAY 

HARBOR PBEWAY BUSWAY 

Limited Scrvic'e -.Trunk Line Plan/Line 750 

, 

Buses/s-Jour Desgn 
Scnedule Design Passenger' ' (One-Way Total Headway 
hour VGa m'a/ror Reve'e Trips) Busos/i-Iour (2Ianutes) 

(IN)' (OUTI ('IN) iour (IN) 

56 AaM 213 210 4 4 8 15.0 15.0 

6-7 1)080 870 14 12 26 4..3 5.0 

2,160 370 23 14 42 2.1 4.3 

8-9 1,030 870 14 12 26 43 5.0 

9-ID 540 540 '3 8 16 7.5 7.5 

10-11 540 . 540 3 8 16 7.5 7.5 

11-12 540 540 8 8 :16 7.5 7.5 

12-1 PC 540 54.0 8 8 16 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 

3-4 873 .820 12 ii. 23 5.0 5.5 

45 670 114S0 12 20 32 5.0 3.0 

5-6 870 2,160 12 28 40 7.5 2.1 

6-7 540 820 S 12 20 7.6 55 
7-6 540 540 8 16 75 i.$. 

540 540 8 8 16 7.5 7.5 

9-10 2.1,0 no 4 4 8 1.5,0 15.0 

10-11 210 210 4 4 8 15.0 15.0' 

210 2,10. .4 . 

4 8 15.0 15.0 
SN .L 1351 £ 

TOTAL 130 '182 369 

(1) Daed upon maximum load point cast of Anion. 

I 

I: 

I 

I.., 
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Thbic 10 

-/ SUMMARY OF OPE1th1'ING $ThT1STICS 

ALTERNATIVE A-3a 

BUS TRIPS LINE1 cYCLE2 _____BUSES NEEnED 
DUS PER DAY LENGTH TIME- AM P BUS HOUES BUS MILES 

UTE (19 Hours) (Miles) (Mins.) PEAR BASE NIGFVI P tION-REVLNU1 TOTAL REVENUE NON-REVENUE TOTAL 

133 
(San Pedro 
- LA.CBD) 281 23.5 129.1 58 11 58 5 300.9 94.5 403.4 6144.5 1890.0 9,634.5 

740 
(Artesia & 
Vermont- 
L?.CBD 126 14.7 90.0 6: 6 6 3 94.5 5.4 :999 1852.2 .108.0 1,960.2 

444X 
(LAX.-. 
LAcBD) 345 19.9 132.2 58 18 58 7 380.1 88.2 468.3: 6865.5 1764.0 8,629.5 

u, 750 
°(Nbrwalk 

- LACED) 369 21.2 109.8 53 15 53 8 337.6 81.9 419.5 7822.8 1638.0 9,460.8 

Totals 1,127 175 50 175 23 1121.1 210.0 1391.1 23205.0 5400.0 28,685.0 

-. (1) Based upon northbound direction 

(2) Roundtrip including layover (factor 1.10) 

(3) Bus Hours = fiRunning time X Bus trips) 1.101 + fiBase buses) 54 + (Peak only buseS) 108 

L 60 .J L 60 

Revenue Hours Non-flevenue Hours 



ALTERNATIVE A-3b 

FREEWAY BUS TRANSIT OPERATING PLAN 

ILIMITED SERVICE-TRUNK LINE WITH ARTERIAL EXtENSIONS 

HARBOR FREEWAY CORRIDOR 

I 

I. An alternatie bus operating plan fOr Harbor Freeway Bus 
Transit. would function as a limited service - trunk line with 

arterial extensions, plus feeders setVing stations from surrounding 

Iareas. This plan was developed as an alternative to the Limited 

Service-Trunk Line Plan presented in the previoUs section. 

I 
Planning Assumptions 

Assumptions relative to physical, features of the busway, 

I 
transit vehicles (articulated coaches), fare collection, line 

haul demand and policy service levels f or this alternative were. 

the same as for the trunk line - with feeders Service concept. 

e±ating. Plan 

I 
The operating p2.an would be a modified version of the 

I 
"P±oposed Harbor-century Freeway Transitway Bus System" developed 

(l) by SCRTD staff. The key differences between this plan and the 

plan originally developed by SCRTD staff are as follows 

Line 448X would be moved from Avalon Boulevard to the 

IHarbor Freeway .Busway; 

Service levels on the busway line-haul section would be 

provided at demand levels; 

All bus lines would service eEch On-line station 

I(inbluding Carson Street and P.C.H.); 

Liies 813 and 814 would be re-routed following Artesia 

IBoulevard directly to the Harbor Freeway, an . d service 

the proposed Artesi.a/Vermont Transit Center; and 

- -------------------- -. --------- 

-'j a, AtM afl.. 1 
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I 
a The Avalon Boulevard Line 448X would be repladed with 

a lobal se±viOé line Operating between San Pedro and the 

Century Freeway/Busway Avalon Station. 

Route. Plan - The route plan would consist of nine limited 

lines, three Of whiOh would operate exclusively within 

the Busway facility. The other lines would extend frpw the Busway 

into surrounding service areas. Figure 10 shOws the tOütihg plan 

for Fteewa' Tiansit buses with Alternative. A36. A typical LACBD 

bus stop plan is shown in Figure II. Each bus line would operate 

between 
outlying transit center/park and ride lots, through the 

Los Angeles Central Business District to Uhioñ StatiOn. 

Route Distànóeã a±id T±aeL Times - Tables 11-A to li-i dil 

I 
the route distances and travel times between stations/stops for each 

bus line. Dwell times assume prepaid fares thrtughdut the system. 

Headways. Bus service requirements for meeting patronage 

demands are shown in Tables 12A through 12C The Century Freeway 

corridor lirxeE 750 and 444X are identical in rOute. distance, 

travel times and service requirements to the same lines in the 

Itrunk lines with feeders plan. The seven South Bay lines were 

assigne.d headways which, when boithiried, would theet. demand 

I 
estimates for this line-haul portion of the Harbor Freeway 

dorridor. This was accomplished by nnning all lines on policy 
headviays individually, augmented where necessary to meet demand 

I as 

Ia Line 737 was assigned 7 buses in tie peak hour, pefl 

direction (7-8 A.M. inbound and 5-6 P.M. outbound) 

Iinstead of the required policy minimum of 4 buses; and 

a Lines 813, 44X and 448X w ere assigned 5 buses each in 

.I 

the OütbOünd direction frdm 6-7 P.M. instead of the 

required policy minimum of 3 buses per hour. 

I. 52 
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CONVENTION CENTER 
DPM TERMINAL 

STATION 

t TRANSPORTATION 
Ct CENTER N 

755 449x 448X 737 
Santa Barbara 4 740 750 813: 814 

u'1 

S 
'ci 

V V Slauson Ave. W 
. 

H 
i-f H xc 9. 

' tax N E1' 
0 TRANSITCENTER ri 

C ' 

o 
H 0 
m 4) 

Id It 'U 
W' W' 0 FS4 
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0 r1 a' U'. 4) C) 
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Transitway o * 
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(ButlerAve) d4 CH. 
Carson 
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Busway Route Plan 
Harbor Freeway Corridor 

Limited 'Service -Trunk Lines With Extensions 

and .Aoociates FIGURE 10 
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STATION/STOP 

Studebaker 
(Norwalk Transit Ctr) 

Laicewood 

Long Beach Freeway 

Long Béách Boulevard 
U. 

" Wilmington 

Anion 

flanche8ter 

Slauson 

Coliseum 

pernvention Center 

Union Station 

Norwalk Transit Center 

Table HA 
SUMtVtRY LINE: DESCRIPTION 

HARBOR FREEWAY BUSWAY 

Limited Service - Trunk Line Plan/Line 750 to Norwalk 
Trunk Lines With Arterial Extensions 

TRAVEL TIME (Minutes) BETWEEN áLJMULATIyE 
STATIONS: (MiLes) DTSTAHCE (Mites) Running Dwell Station-to-Station 

0.0 0.0 0.0 
2.3 . 3.1 

2.3 9.., . 3.3 
2.2 3.0 

4.5. 
9.. u.4 3.4 

2.0 2.7 
6.5 

0.6 
3.3 

1.7 2.4 
8.2 fl A 2.8 

2.3.. 

9.8 
. 2.8 

3.0 3.9 
128 4.3 

2.5 3.3 
A A 

15.3 .35 
1.3 1.9 

,, , 

16.6 2..3 
2.3 6.9 

A A 

18.9 (2) 6.9 
2.3 

. 17.3 
21..6 3) 17.3 

AVERAGE 
SPEED (MPH) 

0.0 

41.8 

38.8 

364 

36..4 

34.3 

41.9 

42.9 

33.9 

20.0 

8.0 

to 21.2 49.9 255 
Union Station 

(1) Based upon peak hour9 peak direction requirei'ents. 
(2) pwoii tincu included in asstn'.ied overall travel speed eu Pigur(. St reet to the Conveui ion Center of 20 MPH. 
3) flqcl 1 times 1.nc) tided in act;,in,cd v,rii.l t rave). sr.:, cic.' r - 



- - a a a a a a fl a a fi 
Table JIB 

SUMMARY LIVE bEscIur'alON 

HARBOR FItEEUAY DUSkIJkY 

Limited Service Trunk Line Plan/Line 444X to LAX 
Trunk Lines With Arterial Extensions 

DISTANCE 
BETUUEN CUMULATIVE (Minutes) 

AVERAGE 
STATION/STOP STATIONS (Miles) DISTANCE (Miles) 3flJn Dt/el1 Station-to-Station SPEED QU) 

96th (LAX Transit 
Center) 0.0 0.0 0.0 

4.0 18.4 
AviatIon 40 0.3 18.7 12.8 

1.2 l.8 
Hawthorne. .. 52 0.5 2.3 31.3 

1.7 2.4 
Crenühaw .- 6.9 0.4 2.8 36.9 

4.6 5.9 
Manchester 11.5 0.4 0.3 43.8 

2.5. .33 
Slauson 14.0 0.:2 3 42.9 

1.3 1.9 
Coliseum 15.3 2.3 33.9 

2.3 6.9 
convention Center 17,..6 .-' I 6.9 0.0 23 17.3 
Union Station 20.3 _%3) 17.3 8.0 

LAX Transit Center 
to 19.9 60,1 .19.9 

Onion Station 

(1) USed upon peak hour, peak direction requirements. 
(2) Dwell times included in assumed overall travel speed on Figueroa Street to the Convention Center at 20 MPH. 
13) Dwell, times included in assumed overall travel speed in downtown of 8 MPU. 
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Table lie 

1 
501411MW LIVE DESCR]IPTIOU - UAItDOR FREEtThY I3IJSWAY 

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

DISTANCE STATION 
BETWEEN CUMULP.T1VE TO AVERAG$ 

STATION/STOP STATIONS (Miles) DISTANCB(tlIJa-:s) RUNNING .DlJELL STATION SPEED (MPH) 

Channel Street 
(PaR Transit Canter) 0.0 0.0 

3.2 6.0 
Pacific Coast Highway 3.2 0.6 6.6 29.1 

3.5 70 
Carson . 6.7 0.8 :7:.8 26.9 

4.5 85 
Rosecráns 11.2 0.4 8.9 30.3- 

39 5.:0 
Manóhester 15.1 -0.4 5.4 43.3 

U, 
25 33 

tn Slauson . 17.6 0:2 3;5 42.9 
1._a 1.9 

ailiseum 18.9 0.4 2.3- 33.9 
2.3 6.9 

Convention Center 21.2 6.9 20.0 
2.3 17.3 

Union Station 23.5 ' 17.3 8.0 

23.5 58.7 24.0 

11) Basid 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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Table liD 

51)1414MW LINE PERFOItIIANCES 

HARBOR FRECW)tY BUSWM 
Trunk Lines 1lith Arterial Extensions/Line 813 to Palos Verdes 

DISTANCE 
BETWEEN CUMULATIyE TYPL,1f a AVERAGE 

§Th!!ON STOP STATION/STOP (Miles) DISTANCE (flUes) RUnning Dwe-1l' Station-to-Station SPEED (lIPlI) 

South. Line Terminal 
(Beachview & Sec. Hill Drs) 0.0 0.0 0.0 0.0 

16.6 48.2 
Artesie. 16.6 0.6 48.8 20.4 

5.1 
Rosecrans . 19.0 04 55 26.2 

-. -3.9 5.0 
Manchester 22.9 0.4 .5.4 43.3 

2.5 3.3 
u, Slauson 25.4- 0.2 3S 429 
0 1.3 1.9 

Coliseum 26.7 . 0.:4 2.3 33.9 
2.3: . 6.9- 

Convention Center 29.0 _t2, 6.9 20.0 
2.3: 17.3 

3 Union Station 31.3 _( 173 . B.:0 

Line terminal 
to 

U4ion Station 
31c3 897 20..:9 

(1) BaSed upon peSk hour, peak- direction requirements. 
(2) Dwell tintes included in assumed overall travel speed on Figueroa Street to the Convention Cent arof 20 MPH. 
(3) Dwell times included in assUmed overall travel speed in. -downtown of 8 MPH. 
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Table liE 

SUMMARY LiNE PERFORI1AUCE 

HARBOR FREEWAY BUSHAY 

Trunk Line With Arterial Extensions/line 814 to Palos Verdés 

STATION/STOP 

South Line Terminal 
(Palos Verdés Dr. West 
5 via Chico) 

Artesia 

Rosecrans 

Manchester 

fi Slauson 

Coliseum 

Convention Center 

Union Station 

DISTANCE 
TRAVEL TIMF (Z4inütes) AVERAGE BETWEEN CUMULATIVE 

STATION/STOP (Miles) DISTANCE (Miles) Runnin1 Dwefl Station-to-Station SPEED (HE'll) 

0.0 0.0 
14;0 40.2 

14.0 0.6 
.2.4 5.1 

16.4 . 0.4 
3.9 

. 5.0 
20.3 0.4 

2.5 3...3 

228 0e2 
1.3 1.9 

24.1 . . 0.4 
2.3 6.9 

26.4 - 
2.3 17.3 

28.7 - 

0.0 

40.-B 

5.5 

5.4 

3.5 

2.3 

6.9 

17.3 

Line Terminal 
, to 28.7 81.7 

Union Station . 

(I) Basod upon pEak- hour, peak direction requirements. 
(2) Dwell times included in assumed overall travel speed on Ftgueroa Street to the Convention Center of 20 MPH. 
(3) Dwell times included in assumed overall travel speed in downtown Of 8 HE'll. 

o..0 

20.6 

26.2 

43.3 

.42.9 

33.9 

.20.0 

8.0 

21.4 
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STATION/STOP 

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

Rosecrans 

Manchester 

Slauson 

uv coliseum 

convention Center 

-Union Station 

Table liP' 

SUMI4ALY LINE PERFOPJItNCE 

HARBOR ERE8WAY SUSWAY 

Trunk Lines With Arterial Extensions/Line 740 to Artesia Blvd. P/fl 

DISTANCE 
TRVEI. -TIME (Minutes) AVERAGE BETWEEN CUMULATIVE 

STATIoN/stoP (Miles)- DISTANCE_ Rni l -to-Stnt ion SPEED(MPII) 

0.0 0.0 0.0 0.0 
2.4 5.1 

2.4 -- 0.4 3.5 26.2 
3.9 5.0 -. 

6.3 0.4 5.4 43.3 
.2.5 3.3 

8.8 0.2 3.5 42.9 
1.3 1.9 

l0c]. 0.4 .- 2.3 33.9 
2.3 6.:9 

12.4 6.9 20.0 
2.3 -. 11.3 13% '' 147 17a3 8.0 

Artesia P/fl 
to 14-.? 40.9 2i.6 

union Station 

A Based upon peak hour, peak direction ±equirements. 
(2) Dwell times included in assumed overall travel speed on Pigueroa 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 fiG 

SUUI'LARY LIME PEJtPOIU1IiNCE 

HARBOR FREEWAY .BUSWAY 

Trunk Lines With Prteria1 Extensions/Line 449* to N. Lqng Beach P/R 

DISTANCE 
BETWEEN CUMUlATIVE TRAVEL titlE (Minutes) 

AVERAGE 
STATION/STOP STATION/STOP (hues) DISTANCE_(NtiS) Running Dwe1i Station-to-Station SPEED (MPH) 

N. Long Beach P/ft 
(Artesia Blvd. & 

Butter Blvd.) 00 0.0 0.0 0.0 
10.7 29.1 

Manchester 10.7 0.4 29.5 24.1 
2.5 . 3.3 

Slauson 13.2 0.2 3.5 42.9 
l.3 l..9 

Coliseum 14.5 0.4 2.3 33.9 

Convention Center 
2.3 

16.8 
6.9 

-' ' 6.9 20.0 
2.3 17.3 

Union Station 19.1 17.3 8.0 

N. Long Beach P/R 
to 19.1 59.5 19.3 

Union Station 

11) Based upon peak hour, peak direction requirements. 
(2' Dwell times included in assumed overall travel speed on Figucroa Street to the Convention Center of 20 MPH. 
(3) Dwell times indluded in assumed overall travel speed in downtown of 8 MPH. 
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Table 11H 

SUMMARY LINE PEPYORNANCE 

HARBOR FRLEtIAY BU5tAY 

Trunk Lines With Arterial Extensions/Line 448 to San Pedro 

DISTANCE 
BETWEEN CUMULATIVE TRAVEL TIME (Minutes) AVERAGE 

STATION/STOP STATION/STOP (Miles) DISTANCE_(Miles) Punning Dwellt1 StatiorF-to-Station SPEUD (MPH) 

South Line Terminal 
(Alevaria Str. & 
Paseo Del Mar) 00 

7.2 220 
Pacific Coast H4ghway 7.2 0.6 22..6 19.1 

Carson Street 10.7 0.8 7.8 26.9 
4.5 8.5 

Rosecrann 15.2 0.4 8.9 30.3 
Cv 3.9 5.0 ° Manchester 3.9.1 0.4 5.4 143j3 

2.5 33 
Slauson 21.6 0.2 3.5 42.9 

1.3 1.9 
Coliseum 22.9 0.4 2.3 33.9 

2.3 6.9 
Convention Center 25.2 -." 6.9 20O 

- 2.:3 17.3 
Union Station 27.5 -:' 17.3 8.0 

27.5 74.1 22.1 

(1) Based upon peak hour, peak direction requirements. 
(2) Dwell times included in assumed overall travel speed on Figueroa Street to the Convention Centtr of 20 NP!!. 
(3) Uwe],1 times included in assumed overall travel speed in downtown of 8 MPH. 



a a a a a a a a - a a a a a a a a S a 
Table 111 

SUttt1ARY LINE PEItFOItMANCE 

HARBOR j'BEEt-/AY BUSWAY 
Trunk Lines With Arterial Extensions/Line 755 to S. Long Reach Transit Center 

BETWEEN CUMUrflIVE AVERAGE 
STATION/STOP STATION/STOP-(Iiiles)- DI-STANCE(Miles) Running Dwell Station-to-Station SPEED (MPH) 

B. Long Beach 
Transit Center 0.0 

15.6 420 
Artesia 15.6 .- 0.6 42.6 t :22.0 

2.4 5.1 
-Rosecrane ' l80 O.:4 5.5 26.2 3:9 

5.0 
Manchester 21.9 0.4 'A 54 43.3 

2.5 33 
Slauson 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 

Convention Center 28.0 -" 6.9 2O.0. 
2.3 17.3 

Union Center 30.3 17.3 . 8.0 

B. Long. Beach Transit 
center 30.3 83.5 21.8 

F tO 
Union Station 

(1) 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. 



Table in 

IHARBOR. 

I 

Limited 

EUS ASgIGNMENTS BY HOUR OF 'THE bAt 

flEEWAY BUSWAY 

Service-Trunk Line With Arterial Extensions/Line 750 

(1' 
' 

Buss/Hur Design 

I 
Schedule Design Passenger (One-Way Total Headway 
Hour Volume/Hour Revenue Trios) Buses/Hour (Minutes) 

(IN) (OUT) (IN) (OUC (-IN) (OUT) 

I5-6 AM 210 2i0 4 4 8 15.0 15.0 

6-7 1,080 80 14 12 26 4.3 5.0 

1 7-8 2,160 870 28 14 42 2.1 4.3 

8-9 1,080 870 14 12 - 26 4..3 5O 
I9-10 5:40 540 8 16 7.5 7.5 

10-11 540 540 8 8 16 7.5 7.5. 

I 
11-12 540 540 8 8 16 7..5 7.5 

12-1 P2I 540 540 8 8 16 7.5 7.5 

1-2 540 540 8 8 16 7.5 7.5 

I-. 2-3 540 540 8 8 16 7.5 7..5 

3-4 870 820 12 11 23 5.0 5.5 

I4-5 870 1,490 12 20 32 5.0 3.0 

5-6 870 2,160 12 28 40 7.5 2.1 

I -1 : 

I8-9 540 540 8 8 16 7.5 7.5 

H 9-10 210 210 4 4 8 15.0 15.O 

210 210 4 4 8 15.0 15.0 

I 11-MID- 210 210 4 .: 4 8 15.0 15.0 
NIGHT 

ITOtAL 180 189 369 

(1) Based upon maximum load point east of Avalon. 

I 

I 
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ITable 112B 

BUS ASSIGNIVENTS BY EQUR OF TilE DAY 

IkIAEBOR FREEWAY SUSWAY 

Limited Service Trunk Line With Arterial Extensions/Line 444X 

Iw Design 
' 

thues/tiour 
Schedule Design Passenger' (One-Way Total Headway 
Hour volume/Hour .Revenue Trips) Buses/Hour (Mm.) 

I(IN) (OUT) (IN) (OUT) (IN) (OUt) 

5-6 AM 190 190 3 3 6 20.0 20.0 

I6-7 990 800 13 U. 24 '.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 t5 

I 
10-11 490 490 '2 8 16 7.5 7.5 

11-12 490 490 8 8 16 7.5 7.5 

12-1 .PX 490 490 8 8 16 7.5 7.5 

I 1-2 490 490 8 8 16 7.5 7.5 

2-3 490 490 8 8 16 7.5 7.5 

800 750 11 3M 23. 5.5 6.0 

4-5 800 1,360 11 18 29 5.5 3.3 

I5-6 800 1,970 11 26 37 5.5 2.3 

6-7 490 750 8 U. 19 7.5 5.5 

I 
78 490 490 8 8 16 7.5 7..5 

8-9 490 490 8 8 16 75 7.5 

9-10 190 190 3 -3 6 20.0 20.0 

I 10-11 190 190 3 3 6 20.0 2.0.0 

11-MID 190 190 3 3 6 20.0 20.0 

I 
TOTAL 169 -176 345 

I 

(1) Based üponmáx-imum load point north of Coliseum 

I.. 
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Table 12C 

BUS ASSIGNMENTS BY HOUR OF THE DAY 

HARBOR FREEWAY BUSWAY 

Composite of South ay Lines 
Trunk Lines With Arterial Exensions/ 

Lines 737, 813, 814, 740, 449*, 448K, 755 

(1) 
Buse/Htür Ave±agé. 

Schedule Pesiqn Passenge (One-Way total Headway 
Hour Vqlume/Hour Revenue Trips) Buses/Flour (Minutes) 

(IN) (OUT) (IN) (OUT) (IN) (OUT) 

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 2,600 970 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 H 5.0 5.0 

1:2-1 PM 600. 600 12 12 24 5.0 5.0 

12 600 600 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 1.1 

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 

7-8 603 600 9 9 18 6.7 6.7 

3-S 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 10.0 

11-MID- 230 230 6 12 10.0 10.0 
NIGHT 

TOTAL 297 303 600 

(1) Based upon maximum load point north of Coliseum 
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I 
Policy headway frequencies were used for thesle lineS at au 

other times of 4ay, and on all other South Bay Lines. 

I 
Lines 813, 449X, 448X, 75Q and 444X would operate all day 

from 5 AM to 12 midnight; lines 737, 814, 740 and 755 would 

operate peak hour sétice. Only, from 6-9 AN and 36 PM. 

The combined average bs headwa' 
north of the Cé±ItÜflT Freeway) f or the 

direction would be approximately 45 a 

require two bus berths per station at 

and Coliseum Stations. Iii the. LACBD, 

would be used (see Figure 12) 

for all lines (occurring 

peak hour 4: the pe4k 

wonds. This would prObably 

the Màhchester, Slauson, 

a skip-stop arrangement 

I 
Operating StàtistiOs - Estimated operating statistics for 

Altet±tative A-3b are sunari zed in Table 13. 
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- a a a a a a a a - - - - - - - 
Table 13 

SUML4ARY 01' OPERATING STATISTICS 

ALTERNATIVE A-3b 

BUS TRIPS LINt1 CYCLE27 BUSES NEEDtL) 
(3) 

S PER DAY LENGTH TIME A PM MiS_HOURS BUS MILES 

Un (19 Hours) (Miles) (Mins4 PEAK BASE PEAK NIGHT REVENUE NON-REVENUE TOTAL REVENUE NON-REVENUE TOTAL 

50 369 21.2 209.8 53 15 53 4. 331.6 81.9 419.5 7822.8 1638.0 9,460.8 

44x 345 19.9 132.2 58 18 58 5 380.1 '88.2 4683 6865.5 1764.0 8,629.5 

37 54 23.5 129.1 15 - 15 58.1 27.,0 851 1269.0 540..0 1,809.0 

13' 134 31.3 19.7.3 14 14 14 7 215.4 12.6 22B.O 4194.2 252.0 4,446.2 

14 48 28.7 179.7 12 - 12 - 71.9 21.6 .93.5 1377.6 432.0 1,809.6 

40 48 ct. 14.7 90.0 6 -. 6 - 36.0 10.8 468 705.6 216.0 921.6 

49x 134 19.1 130.9 9 9 9 5 146.2 8.1 154.3 2559.4 162.0 2,121.4 

48X 134 i 2.7.5 164;3 11 13. 11 6 183.5 9.9 I934 3685.0 198.0 3,883.0 

55 48 30.3 3.83.7 23 - 13 - 73.5 23..4 96.9 1454..4 4680 

otale 1,314 191 61 191. 27 1502.3 .283.5 1785.8 29933.5 5670.:0 35,603.5 

(3.) Based upon northbound direction 

(2) Roundtrip including layover (factor n 1.10) 

(3) Hue Hours . (Running time X Bus trips) 1.10 + (Base buses) 54 + (Peak only buses)' 108 

60 
. : .60 : 

Revenue Hours Non-Revenue Hours 
Ii 

4 . 

U. ' . 

. .. 

9 



ALTERNATIVE A-3c c. 

REVERSIBLE LANE BUSWAY OPERATING PLAN: 

I HARBOR FREEWAY CORRIDOR 

This Plan is simila; to the Trunk Line-With,Feedexsflan 
the exception that the bUsway would be a±bversible,ñe- 

lane facility. The facility would serve northbound passengers 
during the A.!1. peak and southbound passengersduring t.l!e..P.N. 
peak. 

IIt was assumed for this analysis that levetsiof stãé: and 
feeder characteristics woul&be similar tblthote ofcth.eunk 

I 
Line-With-Feeders Plan, and that bperatin.grspeessoh the tUiäy 
(peak cômrntite direction) would also be comparabtp 

Buses in the reverse commute directiOnwbüd opetatariñ 
mixed traffic on the Harbor Freeway; it wasi assumed inrthis- ana- 
lysis that operating speeds in the reverse cozate diri.cn 
would be similar to those of the Harbor Freewayibuses iiLthé TSN 
plan. In the off-peak, assumed round trip:'timés were bafl on 
one-way travel at busway speeds plus one-way-travel at!4*e 
traffic speeds, regardless of direction of! opefltion oL 
reversible busway. 

Configuration of the Reversible Busway'Plaflyroutes- 
identical to those for the Trunk Line-With,FeedersP1an.: ue 

to the slower revèrse-conunute direOtion opëz'at4hpns in m±x 
traffic, more bus hours and peak buses would beutequiret.pc 
provide the same level of service as the Trunk t±neaWithePeeders 
Plan. Increased fleet requirements also reSultrtrbm..ai:t1iht 
increase in bus miles due to deadheading of t4eoextra buSs 
required. 

Operating characteristics of the Reversible.Busway R]an 
are listed in Table 14. 
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Table 14 
OPERATING. CHARACTERiSTICS-REVERSIBLE. BUSWAY PLAN 

Harbor Freeway Corridor 

I'EAK 
IUJS BUS ?tLF:S juis ian; 

i. twi: pcu'n v r : tYPE VREI:WAY SURFACE (t1I'tI 

44 2X Frr.'eway hI.ra:ns:i t2) ARTIC 62ff 2,450 3,078 210. 1 20 
444X Freeway Trans1t ARTIC 7,098 1,622 8,720 496.0 61 
.44:8: Feeder AflI) 461 5:76 1,037 59.1 4 
44:9 Feeder ADD - 983 .983 62.8 4 

731 Freeway Transit AnTIC 7,226 1,:5,3.5 8,761 428.9 62 
74.0 Freeway Transit AnTIC 1,438 540 1,978 10.9.2 .7 

750 FreeWay Transit ARTIC 7,853 1,662 9,5:15 446.6 
755 recdgr 783 295 1,078 51.1 7 

81.3 Feeder API) 283 2,407 2,690 139. 1 8 

814 Feeder ADD - 888 :888 46.7 6 

(II Feeder ADD :- 695 695 59.5 6 
Feeder ADD - 378 3.78 30.9 3 

T2 Feeder ADD -. 387 397 32.5 3: 

Subtotal. ADD 1,52:7 :6:,6b9 8,136 481.7 41 
Subtotal ARTtC 24,423 7,809 32,052 1,691.0 205:. 

ToTAL 25,770 14,:41a 401P8:8 2,172.9 246 

Wnt mci] udFncj spares 

in mixed _tretfic on Harbor. Frceway ...... 



ALTERNATIVE A-4a 
ICTS OPERATING PLAN (FUJI SERVICE) 

HARBOR FREEWAY CORRIDOR 

An operating plan Lot ICTS in the Harbor Corrido; was 

developed based on the following major assumptions: 

(1) 
Guideway location plans, verticle profile with 
station iccations specified by Ca1Trans; 

(2.) 

Use of the Los Ahgeles Downtown People Mover 
guidewây in the CED; 

(3) Patronage projections supplied b' CálTrans; 

(4) 
Train performance data supplied by the manufacturer; 
and 

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

IRbt Length thid Station Locations 

I 
Total route length between Union Station an4 Port of Call 

via the Harbor Freeway/DPN alignment would be aboUt 25 tiles. 

I 

For purposes of this study, stations were assumed at the 

following locations; froxti south to north. (13) 

IPorts of caLl 

Channel Street 

I 
Pacific Coast Highway 

CarEon 

- Artesia 

Century (transfers) 

I 
Slauson 

Icoliseum 

Convention Center 

(13) The route originally ended in S&n Pedr ô near Channel Street 
Iand was sUbse.guefltlr éxteñded to Ports of Call. 
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Seventh & Figuerba 

Fifth & Figueroa 

Library 

Pershing Square 

Bill Street 

Civic Center 

Little Tokyo 

Union Station 

Patroñáge 

Patronage projections for the Hatbor Freeway Corridor 

supplied by Caltrans indicate total daily transit boardings of 

135,000, with 7300 passengers per hour at the ma±ixnuin load point 

in the peak hour. Projected peak hoU± directional passenger 

volumes are suimuarized in Table].5. (14) 

Train Performatice Estimates 

Estimates of ICTS train performance were made, reflecting 

the extension of the line to Ports of Call. in addition, these 

estimates reflected the following; 

(1) Operation under peak conditions with a full seated and 

standing load of 85 passengers per cart 

(2) 3 cars per train (2 powered), rflecting the train 

length restriction imposed by 150 foot platforms 

specified for the LADPM; 

(3) Use of a maximum Speed of 60 mph, except where ctrves 

would require speed restriction; 

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

PEAX HOUR PflECTIONAL PASSENGER VOLUMES 

HARBOR FREEWAY GUIDEWAY 

EETWEEN STATIONS 

San Pedro and Pacific 
Coast Highway 

Pacific Coast Highway 
and Carson 

Carson and Artesia 

Artesia and .Rosec±ans 

Rosecr.ans and Century 
Freeway 

Century Freeway and 
Manchester 

Manchester and Slauson 

Slauson and Coliseum 
(Exposition 3l.zd.) 

Coliseum and Convention 
Center 

Convention Center and 
Seven th/F.i gue roa 

Seventh/Figueroa arid 
Fifth/Figueroa 

Fifth/Figueraa and 
Library 

Library and Pershing 
Square 

Pershing Square and 
Hill Street 

Hill Street and 
Civic Center 

CIvic Center and 
Little Tokyo 

Little Tokyo and 
Union Station 

NU}'ER OF PASSENGERS CARRIED 
NORTHBOUND (A.N.) SOUTHBOUND (A.M.) TWO-WAY 
SOUTHBOUND (P.M.) NORTHBOUND (P.M.) TOTAL 

370 1,233 

1,288 551 1,839 

1,968 845 2,813 

2,259 97]. 3,230 

2,427 1,041 3468 

5,642 2,620 8,262 

6,518 2,794 9,31? 

6,888 2,952 9,840 

7,286* 3,122* 10,408* 

5,535 3,114 8,649 

3,034 2,289 5,323 

1,861 1,861 3,722 

2,063 2,365 4,428 

2,242 2,846 5,090 

1r928 3,458 5,386 

1,700 3,968 5,668 

1,763 4,113 5,876 

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

* Maximum load point of corridor 
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(4) Car characteristics as Spedified in Chapter I Of this 
report. All axles would be powered on sinqle cars. 
For married pairs, One car would be powered on all 
axles and bite. with no power.. 

(5) Operation during off-peak periods of individual married 
pairs carrying a seated load of 35 passengets; half 
of the aAles in these trains would be powered. 

(6) Initial acceleration rates of about 2 mphps, and 

balancing speeds of 80 mph for the peak trains and 
65 mph foE Off-peak trains. 

Based on these. assumptions, train performance calculations 

(Tables 16 and 17) indicated that. average coitunercial spee4s would 

be about 37 miles per hour. 

Operating Plan - Full .Setvice (Aite±tative.A-4a) 

In addition to conditions outlined above, other basic 

assumptions made in developin4 ICTS operating plans were as 

defined at the beginning of this chapter. It was ass imed that 

standees would be permitted in peak periodE only. All off-peak 

rider would be provided a seat. rCTS car capacity was assumed 

as 32 seated and 53 ätandees for a total of 85 Standee Oapàcity 

was estimated based on an allowance of 4 square. feet per standing 

passenger as discussed in Chapte± I. 

TO Eâtisfy estimated demand at 

ICTS system would begin operation .a 

minutes. The headway would drop tO 

2 minutes f Or the peak hour between 

hour, the headway would increase to 

remain until 4:00 PM. 

the maximum load poifit., the 

b 5:00 AM at a headway of 5 

.3-1/2 minutes at 6 a t 

7 and 8 AM. After the peak 

.3 minutes, where it would 

4t 4:00 PM the evening peak hour would begin, reducing the 

headway to 2 ns ñutes until 5.: 00 PM. In the post-peak PM shoulder 

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

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 running time, including 

aVe±age 20-second dwell times at all stations, was estimated to 
be 81 minutes. Running time was based on operation Of 3-car 

trains, two powéréd, 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. 

I 
The estimated running time reflects an average of 20 seconds 

of dwell time at eaOh station. A separate analysis of probable 

I 
station-specific dwell times was conducted to coñf in the 
assumed 20-second average. This analysis was based on estimated 

platform level boa±dings and station passenger volumes. The 

IresUlt was an estimated average dwell of approximately 15 seconds 

for the IaS alternative. In light of this analysis, the 

Iassumed 20-second dwell time was viewed a conservative, arid was 

used th±oUghout the operational analysis. 

All ICTS trains were assumed to run between Union Station 

and Ports of Call, stopping at all stat-ions throughout the day. 

A maximum of 120 cars would be required 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 

WI'S ALTERNATIVE-FULL SERVICE PLAN 
OPERATING STATISTICS SUW4ARY 
HARBOR FREEWAY CORRIDOR 

I tern 

Minimum Cycle Tjme, jjy. 83 

Peak Headway rnTh. 2 

Base Headway, ruin. 3 

Average Speed, mph. 39 

Corridor Route-Miles. 25 

Fleet Size. 138 

Annual Train-flours (thousands). 154.9 

Annual Car-Miles (milliOns). 16.54 

Annual Passenger-Space-Miles (millions). 795.9 

Annual Passengers (millions). 4Q.6 

Annual Gross Ton-Miles (millions) . 352.8 
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Bus Feeder Plan For ICTS Alternative 

IThe ICTS Alternative would be fed by the bus feeder 

services listed in Table 19. 

I 

I 
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Route Type 

.442,1 Freeway Transit 

444 century Feeder 

448 Feeder 

449 Feeder 

7.50 century Feeder 

755 Feeder 

813 Feeder 

814 Feeder 

Ci Feeder 

-1 Ti Feeder 

T2 Feeder 

Table 19 

FEEDER BUS PLAN FOR ICTS ALTERNATIVE 
HARBOR FREEWAY CORRIDOR 

Bus Bus Miles - Bus Peak Bus 
Type Freeway Surface Total limits Rcquired 

Attic 628 2,450 3,068 210.1 20 

Artic 2,312 2,040 4 ,352 229.3 27 

ADD 1,104 1,104 87.3 7 

ADB 983 983 62.B 4 

Artic 98 4,101 4,199 .13.4.9 18 

ADS 4,57 421 878 45.6 6 

ADS 28'3 2,407 2,69.0 139.1 8 

JUJB 888 888 46.7 6 

ADS 695 695 59.5 6 

ADS 378 378 30.. 9 3 

ADS 387 387 32.5 3 

Subtotal ADD 740 7,263 

Subtotal Artic 1,078 8,591 

3,788 15,854 

8, u03 

11,629 

.19,632 



IALTERNATIVE. 
ICTS OPERATING PLAN 

I 
witN TURNBACKS AT .ARTESIA. 

ARBOR FREEWAY CORRIDOR 

IAlternative A-4a represented a "full service" operating plan 

for ICTS in the Harbor Corridor. Alternative A-4b is an alter- 

I 
native operational configuration that would include, provision 

for reversing t±aiñ at Artesia. Service south of AitesIE would 

I 

only be p±ovided as ridership or policy headways would dictate. 

All basic' assumptions made wete the same as those made in developing 
the full service plan ekOept as indicated below. 

I 
Opetating. Plan 

The Harbor Cdrridor ICTS option involving selective réver- 

I 
sal of trains at Artesia would operate between terminal stations 

at Portscf-Call and UniOn StEtioñ in downtown Los Angeles. 
Between Union StatiOn and the Convention center the ICTS OtiOn 
Iwould oétate on the Downtown People Mover aliqnm . nt, restricting 
train lengths tO three 52-foot carE. 

I 
Pat±onage estimates provided for the Harbor ICTS alternative 

Iindicate total daily transit boardihgs of 135,000. The maximum 

load point between Ports-of-Call and Union Station would be.lodated 

Ion the link bet'àeen stations at the Coliseum and COnvention 

Centet. The maximum load volume on this link was given to be 

i7,300 
riders. 

To analyze oportunities for turnbacks at Artesia,' maximum 

load point, links were estimated for sections of line between Ports- 

of-Call and ?.rtesia, and Ar.tesia ahd Union Station. These 

Iestimates were ptepared using information supplied by CalTrans, 

and indicate maximum load point volumes of 1,970 riders on 

I 
the link between Carson End Artesia for the segment South of 

Artesia. North of Artesia the maximum load point link would be 

I 



located between stations at Coliseum and Convention Céntér. 

I 
The directional volume on this link is shown as 7,300 riders in 

the peak hour. 

ITo satisfy estimated demand at the maximum load point on 

the section between Artesia and PoEts-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 beginninq of peak- 
Iperiod service. During the peak hour between 7 AM and 8 AM, 
8-1/2 minute headways would accommodate estimated ridership at 

the maximum load point. 

At 8 AM, 10-minute service, intervals would begin and continue 

I to the start of the evening peak hour, when frequency would 

increase, to every 8-1/2 minutes between 4 and .5 PM. At 5 PM, 

Iheadways would increase to 10 minutes until 6 PM, when off-peak 

eatl4 eVénihg service would begin. Between 6PM and 9PM, service 

Ibetween Artesia and Ports-of-Call would operate at 12-thinute 

headways. if ter 9 PM, trains would operate every 30 minutes 

until midnight. All trains would run between Ports-of-Call and 
I Union Station in downtown Los Angeles 

ITo accommodate peaking within the peak hour on the segment 

between Artesia and Ports:-of-Call, one 3-car tripper wOuld 

operate in the pefl 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 AN, the headway would drop 
I to 4-1/2 minutes. During the peak hour between lAM and 8 AM 

trains would operate every 3 minutes to accommodate forecast 

I ridership. In the midday, trains would operate between Artesia 

and Union Station every 3-1/2 minutes. For the evening peak 

Ihour between 4 PM and 5 PM, headways would be 3 minutes. 

I80 
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IDuring the afternoon post-peak shoulder, headways of 4 

minutes would accommodate estimated ridership. Duting the early 

Ievening between 6 PM and 9 PM, 4-1/2 minute headways would 

suffice between 9 PM and midnight. 

lit order to accommodate the peak 20 minutes within the peak 

I 
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-CaIl 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-c-Call would be generally filled at Artesia. 

thus, capacity need north of Ar-tesia would be met with trains 

that wotld turn at Artesia. 

I 

Round trip rOute mileage for the Harbor ICTS option between 

Ports-of-Call and Union Station is 50 miles. Total running 

time, including average 20-second dwell times at stations, was 

Iestimated to be 81 miñutés. All trains would be powered front 

both éndE, so that turnbacks could be accomplished using a 

switchback arrangement. 

IRoüñd trip route mileage for the ICTS option between 

- Artesia and Union Station is slightly more than 29 miles. The 

I 
running time on ths segment is estimated to be 53 minutes. 
At least 3 minutes has been allotted for directional reversal 

at each segment terminus. 

I 
A maximum of 102 cars are required on line. at one time. 

IAllowing 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 türnbàcks 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 

Item 

Minimum Cycle Time, mm. 
Peak Headway, mm. 
Base Headway, mih. 

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) 

82 

North of South of 
Artesia Artesia 

59 87 

3 8.5 

3.5 10 

33 39 

14.6 

118 

139.9 

12 .63 

608.8 

40.6 

282.4 



I 
ALTERNATIVE A-5a 

JLRT OPERATING PLANS - FULL SERVICE 

AT-GRADE IN. CE1) 

IHARBOR FRE$AY CORRIDOR 

Originally, it was assumed that the light rail transit 

I 
option for the Harbor Freeway Corridor would operate over the 

same San Pedro-t]nion 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-gra4e segents would be located in exclusive rights-of-way, 

Ipermittinq ôperàtion at preVailing Speed limitS (25 mph, re- 

duced as necessary at curves, steep grades and stat-ions) without 

I 
traffic interfereflce. It was also assumed that arrangements 

would b made for prOviSion of priority adcess through street 

intersections, using traffic signal preemption. 

LOñgé± train lengths would be available to the light rail 

Ialternative, as the only restriction would be the downtown block 

lengths. Makimum t±ain lenflhs wéré êstabliEhed at three cars, 

or approximately 225 feet, for the purposes of this pre]Axninary 

analysis. 

Round-trip travel time for this light rail opt-ion was 

I 
estimate4 to be about 83 tes1 Allowing far turnback time, 

mininiurn cycle time would be apprOximately 90. thiiiütes. The lower 

cycle time of the ICTS car was due timarily to its higher 

Iaccelerative capability. 

Headways of 4 minutes in the peak, 6 minutes during the 

base and eatly mOrni±ig, 8 thihütes in the early evening and 20 

minutes 
in the late evening would be required to acconunodate 

the estimated 135,000 daily riderS. Three-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 posEered cars, were reexamined. 

The new estimates indicated a slightly longer rotmd-trip running 

time of 84 iñihutes.. This variance was not considered significant, 

however, and could be accommodated within the 90-minute qyc]e 

time already identified. 

.A fleet of 69 vehicles would be required fo± peak-period 

operations with this plan. Adding an allowance of: 15 per cent 

for spares yielded a total estimated fleet of SO. 

Table 21 presents a comparison of estimated weekday operating 

st4tistjcs expressed ôñ an equivalent annual basis for the. light 

rail alterriatite in the Harbor Corri4orJ5) 

Table 21 

Operating Statistics Sunary 
Preliminary (At-Grade) LET COncät 

Harbor freeway. Corridor 

Estimated Opeizating statistics 

Minimum Cycle Time, mm. 
Peak Headway, inlEt. 

Saê Headway, mm. 
Avenge Speed, mph. 
Annual Revenue Train-flouts (thousands) 

Annual Revenue Cat-Miles (millions) 

Annual Passenger-Space-Miles (millions) 

Annual Passengers (millions) 

Corridor Route-Miles 

Fleet SiEe 

LET. 

90 

4 

6 

32 

77. 0 

6.88 

777.7 

308.1 

22.7 

80 

(15) An annualization factor of 250 wa s used for these preli- 

ininary analyses, whereas a faOtor of 308 was adopted foE all 

sub sequent calculations. 
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ALTERNATIVE A-5b 

LRT OPERATING PLAN - FULL SERVICE 

GRADE 
SEPARATED 

HBOR FREEWAY CORRIDOR 

Subsequent to doxnpletidn of the preliminary analysis 

described abOve, instructions were received to assume that the 

ILRT line would originate at Potts-O-Call and terirtinate at 

Seventh Street at the outer edge of the Los Angeles CBD, where 

a 
ve±tical 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 Convention Center Stations. 

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

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 

O6nsist of 4 cars per train carrying 154 passwgers per car. 

All cars would be powered.. 

Headways of 5-1/2 minutes 

the base and early evening, 25 

30 minutes in the late evening 

the estimated daily ridership. 

thrOughout, except in the earl 

3-car trains would suffice. 

in the peak, 15 minutes during 

minutes in the early morning and 

would be required to accOrodäte 

FOur-car trains would be used 

k' 
morning and late e\ening, where 

IA 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 

Ithat all trains wOuld run between Ports-O-call and Seventh 

Street, making afl stops. The stations included in this analysis 

I85 



ALTERNATIVE A- Sb 

LRT OPERATING PLMI - FULL SERVICE 

SEPARATED 

HARBOR FREEWAY CORRIDOR 

I-. Subsequent to completion of the preliminary analysis 

described above, instructions were received to assume that the 

ILRT line would originate at Ports-O-call and terminate at 

Seventh Street at the outer edge of the Los Angeles CEO, where 
Ia vertical transfer with the Wilshire line and a downtown bus 

shuttle would be available. For this concept, design yEar. 

I 
dernand was projected at 84,000 boardings per day, with 

6,700 passengers per hour in the peak direction at the maximtnn 

load point between the Coliseum and Convent-ion Center Statidns. 

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

I 
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. 

I 
Light rail ttth±ing 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 

the base and early evening, 25 

30 minutes in the late evening 

the estimated daily ridership. 

throughout, except in the earl' 

3-car trains would suff ice. 

in the peak, 15 minutes during 

minutes in the early morning and 

would be required to acconunodate 

Four-car trains would be used 

p morning and late evening, where 

I 
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. 

I 
The initial analysis of this light rail option assumed 

Ithat all trains would run between Ports-O-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 

I-. conventiOn center 

Santa Barbara Avenue 

ISlauson Avenue 

Manchester Boulevard 

Itity Freeway 
Rosecrans Avenue 

Boulevard IArtesia 

Carson Street 

Pacific Coast Highway 

IChannel 

Port-OCall 

I 
Table 22 presents the estimated Operating statistics for the 

fully grade separated version of the light rail alternatite.. 

Table 22 

Operating Statistics Summary 

I 
LRT Alternative A-5b 

Harbor Freeway CortidOr.. 

I It 

Mininium Cycle Time, mm. 73 

IPeak Headway, mm. 5.5 

Base Headway, mm. 15 

IAverage Speed, mph1 42 

COrridor Route-Miles. 22.9 

IFleet Size. 65 

Aiiriuãl Revenue Train-Hou± (thousands). 41.2 

I 
Annual Aevenue Car-Miles (minions). 5.64 

Annual Passenger-Space-Miles (millions). 648.3 

Annual Passengers (millions). 25.3 

IAnntal Gross Ton-Miles (millions). 268.2 

1 
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Downtown Distribution and Feeder Plan, for Harbor Freeway LRT 

ITo provide service through downtown to Union Station and 

to ensure compai'ibility 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 

Ialternative. 

I 
The. routing assumed for the downtown distribution bus waE 

based on two facto±s:: (1) policy established in Technical 

I 
Memorandum No. 6, LACBD Bus and LRT At-Grade Routing Assumptions, 

and, (2) current Operational. practice in downtown Los Angeles. 

IThe primary shuttle bus routing in the downtown area was 

assumed to be along OliVe Street. However, since the LRT 

Iterminates on Figueroa Street four blocks to the west, a jog was 

required to make the transition from the LRT Figueroa alignment 

Ito the desired Olive Street. bus alignment. In order tb avoid 

udesirable left turns or other operational problemE, the LRT 

I 
terminus loop of the shuttle bus was modeled after the current 

routing of Wilshire line lines between Figueroa and Olive. 

IThe assumed roütiñg of the downtown distributor bus was de- 

fined as follows: From the LRT terminus at Figueroa and Seventh, 

Ithe bus would prodeed north on Figueroa, east on Wilshire, north 

on Flower, east on Sixth, north on Olive to First Street. From 

lOlive and First, the route would continue east. on First, thence 

north on Los Angeles1 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 

Ian appropriate .letel of service on the downtown shUttle, two 

factors were devised based on available patronage data. The 

Ifirst factor was based on the relationship between patronage 

arriving at Seventh Street and patrona4e at the maximum load 

I 
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Ipoint of an LRT line. Available patronage forecasts indicated 

that 74 percent of the projected patrOnage at the maximum load 

Ipoint on a Harbor Corri4or LET would continue at least as far 

as Seventh Street. The second factor was devised to estimate 

I- how many of those patrons arriving at Seventh Street were 

"through" patrons 1i.e. would remain on the LRT line if it 

I 
continued further through downtown), it was estimate4 that 

70 percent 0 the LET patronage south of Seventh St±eet would 

use, the. line north of Seventh Street. This factor was derived 

by taking daily patronage south Of Seventh Street, subtracting 

the northbound off s and southbound ons, and adding in the 

Inorthbound ons and the southbound off s. (These last two 

components tend to give a coñsenátive bias to the factor since 

Isome patrons with both origin and destination north of Seventh 

Street would use other SCRTD lines or modeE in the absence of 

ILET service.) 

Combining the fàcto,r 74 percent an4 70 percent yielded 

I a factor of 52 percent (.52). Since 'LET level of service 'j5 
tailored to maximum load point demand, required capacity of the 

downtown distributor shuttle was assu*e to be .52 percent of 

LET capacity for any given time of day. During the peak hour, 

Ifor example, LET service requirements were es-tuna ted at eleven 

four-car trains. Assuming a capacity of 154 passengers per car, 

Ithis amounts to a capacity of 6,776 pérsôns per hour. Multiplying 

6,776 by 152 yields 3,524 passengers requiring shuttle service. 

Assuming an ADB Oapàcity of 66 passengers, this amounts to a 

shuttle bus requirement of 54 trips per hour. Giveh a round 

trip time (including recovery time) of 32 minutes for this short 

Iroute, this demand can be met with .29 3's. Bus requirements 

for other times of the day were calculated in a sixflilar manner., 

Ialways assuming service f or 52 percent of the maximum load 

point patrOnage on the LET.. Operating statistics for the 

IDOwntown LRT shuttle are contained in Table 23. 

I, 
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table 23 

FEEDER/DOWNTOWN DISTRIBUTION PLAN FOR HARBOR LET ALTERNATIVE 

Bus Bus Miles. 
Bus Peak Bus 

Route Type. Type Freeway Surface Total. Hours Required 
442X1 Freeway Transit Artic 62:8 2,450 3,062 2'JJO'.;l 20 

444 Century Feeder Artic 2,312 2,040 4,352 229.3 27 

448 Feeder ADD 1,:104 1,104 87.3 7 
44:9 Feeder ADD --- 983 983 62.8 4 

750 Century Feeder Artic 98 4,101 4,199 134.9 .18 

75:5 Feeder ADD 457 421 878 45.6 6 

813 Feeder ADB 283 2,407 2,690 139.1 8 

814 Feeder ADD 888 888 46.7 6 

Cl Feeder ADD 695 6195 59.5 6 

Ti Feeder ADD 378 3:78 30.9 3 

T2 Feeder ADD 3'87 387 32:.5 3 

Cowutown Shuttle ADD '--- 2,699 2,69,9 . :301.0 29' 

Subtotal ADD 740 9,962 10,702 

Subtotal Artic 3,078 8,591 11,629 

3,788 .1,8,553 22,an 



Feeder Bus flan - 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 ("tail-like") 
plan, with some minor revisions, table 23 defines 
the feeders plan for the Harbor Freeway LRT Alternative. 

The major differences between the feeder plans for busway 
and LRT alternatives are, in the routings of lines 755 4nd 448. 
Line 755, whiCh connects East Long Beach Park-and-Ride to the 
RosecrE±is busway station, was rerouted via Carson Boulevard 
to the Carson LRT station.. Line 448, which feeds the Pacific 
Coast Highway (PCH) station, was re±oüted slightly to setwé the 
Ports-O-Call station, San Pedro patrons would hate a choice of 
accessing the LRT line at the Pci or Ports-O-CaIl station 
depending on where they board the 448 line, tines 444X ãhd. 750, 
which linked the two termini of the Century Freeway with downtown 
Loâ Angeles via the Harbor Freeway Eusway were cut back in this 
plan as feeders to the Century station. These lines, defined 
herein as "Century Freeway Feeders" were designated 444 and 750 
to facilitate cOrriparisons among alternatives; in reality, this 
feeder function szould be accommodated by augmenting headways on 
one of the Century Freeway Büsway through lines.. Tttxk Line 740, 
frhiOh served the. Artesia park-and-ride lot it the al-i-bus trtk 
with feeders alternative, was not inCluded in this alternatie 
because Attésia has been designated a station stop; the züühicipais' 
plus the Bl3 and -14 SCRTD lines which served Artesià .park-a4- 
ride in the all-bus alter'native serve this Artesia LRT station 
directly in thiE alternative. 

Lines 444, 750 and 448 were given dem and headways of9 btses 
per hour, 26 buEes per hour and 7 buses peE hour respectively, .in 
the peak hour. Al]. other lineE were assigneld policy headways of 
4 buses per hour exöept the municipals, for which 2 buses per 
hour have beet assumed. In the off peak period, the Century 
Freéwáy lines each provide 8 buses par hour. Lines 813, 449 and 



448 were assigned policy headways during the off-peak, 4,hile 

lines 814 and 755 were assumed to have rio off-pea service. 

All feeder lines were assumed to üsé ADB's except the two 

I- Century Eeeders, for which articulated buses were assumed. 

I 

j 
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IALTERNAtIVE A5c: 
LRT OPERATING PLAN 

WITH TURNBACKS AT ARTESIA 
HARB OR FREEWAY CORRIDOR 

I- Alternative A-5b .tépresented a "full service" operating 
'plan £ Or LRT in the Harbor Ereeway Corridor. This alteratjve 

I 
represents a variation of that lán with. turnbacks at Artesia.. 

In both cases, the line wOuld extend from Ports-a-Call to a 

.I 

northern terminuS at Seventh Street, where a vertical transfer 

with the Wilshire HRT lane and sütfàce bus transit would be 

available. All basic assthnptions made in developing thiS 

Iturn-back option were the same as those made 2 0±. the full-service 

option except as noted below. 

tor the full se±Vicé alternative, total daily boardings of 

I 
84,000 wéré estimated with the maximum load point link between 

Stations at Coliseum and Convention Center, where the peak. hour 

directional volume was forecast to be 6,700. 

Using available on-off information, the maximum load point 

Ilinks and volumes for the segmehts between 'Ports-o-Call and 

Artesia, and Artesia and Sétenth Street were derived for Alter- 

Inative A-Sc. The Eaxiinum load point link for the Eegment south 

of ArtEsia would occur betwee stations at Artesia and Carson, 

I 
with a peak-hour directional link volume of 1,810. For the sSqment 

morth of Artesia6 the rnaximüth load point link would lie 'between 

I 
statiofls at CoiiSeuth and Convention Center, with the directional 

link volume during the peak hour estimated to be 5,430. 

IThis LRT system would not operate on the D,omtOtn People 

MOVe± Guideway, allowing use of longer tràiñs. Four-car mjm 
Itrain lengths were ass'üitëd for this alternative. 

IOperating, Plan 

The passenger volume estimates provided for this option 
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indicate what policy headways would govern service Operated 

I 
between the hours of 5 AN and 6 AN, 9 AM and 3 PM, and 9 PM 

and midnight. During thésé periods, trains would operate at 

headways of 20, 15, and 30 minutes, respectively, over the 

I-enttire line between Seventh Street and Potts-o-Càll, and no 

turnback service would be rovided. 

Throughout the peak period, trains originating at Ports-o- 

I 
Call would operate at 15-minute intervals. These would be supple- 

xnented by ttains operating between Artesia and Seventh Street 

I 
at 15-minute intervals, reducing the effective headway during 

the peak hour between Artesia and Seventh Street to 7-1/2 

minutes. 

I 
One 4-car peak period tripper would operate between Ports- 

I0-Call and Seventh Street to accoimnodate the peak 20 minutes 

within each peak hour. 

For the service period between 6 PM and 9 PM, trains would 

I 
operate between Ports-o-Call and Union Station every 30 minutes, 

and would be supplemented by trains operating betweet Artesia 

and Seventh Street at 30 minute intervals. Thus, the headway 

Ibetween .Artesia and Seventh Street would be effectively reduced 

to 15 minutes for this period. 

Trains operating from Ports-o-Ca11 would arrive at Artesia 

Iapproximately 60 percent loaded. The excess capacity available 

on these trains was accounted for In determining tapàcity require- 

ments for the Artesia-Seventh St±eet segment. 

- All trains would operate in 4-car consists, ekcept fo± 

Ioperations between SAN and 6 AM on the Ports-a-Call-Seventh 

Street section, which would have trains operating in 3-car 

Iconsists. 

I. 
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Round trip travel time for the light rail option between 

I 
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- 

Imately t3 minutes. For the .Artesia to Seventh Street section 

of the line, the round-trip travel time would be approximately 37 

Ithinutes, increased to 43 minutes tb allow for turnbacks at 

terminals. 

There are approximately 22.9 route mile between terminal 

I 
stations at Ports-o-c.all and Seventh Street, and about 12.5 

route miles between Arltesia and Seventh Street. 

ITable 24 presents estimated operating statistics for this 

variation of the light rail alternative. 

Table 24 

I 
OPERATING STATISTICS SUMMARY 

LRT OPERATING PLAN-WITH TURNBACKS 
HARBOR FREEWAY CORRIDOR 

NORTH OF SOUTH OF 
ITEM ARTESIA ARTESIA 

IMinimum Cycle Time, mm. 43 73 
Peak Headway, mit. 5.5 8.5 

I 
Base Headway, mm. 15 15 
Average Speed, mph. 39 42 
Cprridor Route-Miles 12.0 22.9 
Fleet Size 65 

IAnnual Revenue Train Hours (thousands) 37.0 
Annual Revenue Car-Miles (millions) 4.99 
Annual Passenger-Space Miles (millions) 597.7 

I 
Annual PassengerS (millions 25.3 
Annual Gtbss Ton-lilies (millions). 241.1 

I 



ALTERNATIVE A-6a 

VERMONT ALIGNMENT fliRT) OPERATING PLAN 

FULL SERVICE 

HARBOR FREEWAY CORRIDOR 

A "full-service" operat-ing plan for rapid transit (HRT) 

along the Vermont Avenue alignment was developed based on the 

following key inpUts:. 

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

(2.) Patronage projections from a 198,1 SCRTD repOrt 

"Patronage Impact of Possible Futbré Line Extensions"; 

and 

(3) Thaiñ pe±fonnahce. character-iStics drawn from specif i- 

cations olf the Baltimore/Miami rapid transit car. 

Route Length And Station Locations 

As with all other àltérnativeE, it was asswaed that trains 

wOuld opé±àte between terminals at Union Station in dbwntdwn 

Los ,Anqeles and PO±ts -0- Call in S&h. 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 

Slatison 

Manchester 

Imperial 

RosecrEns 
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Artesia 

1-405 

ICarson 

Sepulveda 

PacifiO Coast B ighway 

Channel Street 

IPorts -O- Call 

I 

I 
The opetating plan was developed assuning total daily 

bOa±dings in 1995 of 147,000, with the iäximum load point link 

between stations at Picô àñd Olympic.. The total daily volume 

Iqn the maimum load point link was assumed to be 66,970. To 

estithate the peak hour volume at the maximum load point, the 

Ifollowing assumpticns were made: 

Il) Peak-hour 1-ink volumes would maintain the same propor- 

tional rel'ationâhip aEiong links as the total daily 

I 
volüxhes. 

2) The ratio of the peak-hour lino volume to the total 

daily line volume will be the same as the ratio 0 the 

peakhour link volume to the total daily link volume. 
3) The peak-period directional, Eplit would be 70/30, 

Applying these assumptions resulted in a total peak-hour 

Idirectional volume at the maximum load point of 7,500 riders. 

Other Policy Assumptions 

The. operation was sized assuming that Standees would be 

Ipermitted in peak periods only. In off-peak periods, all riders 

would be proVided a seat. Vehicle passenger capacity was as 

Ispecified in Tale 1, Chapter i. The dapacity for heavy rail 

equipment was taken as 74 seated and 115 standees, foE a total 

Iof 189. 

I 
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Assumptions regarding policy headways1 hours of service, 

yard 

and service facility location,, peaking within the peak hour 

and temporal distribution weIe àÈ described for development of. 

other alternatives. For. example: 

1) Operations would be conduCted 19 hours daily between 

the hours of 5:00 AN and midnight1 

2) Service would be volumebased, but hot. to exceed policy 
service intervals established as follows: 

I 
Nakiinuin 

Period Policy.. Headway 
(minutss) 

Early Norhihg 20 

Peak Periods 15 

Midday 15 

EveTnihg and Night 30 

3) Sizing periods have been defined by others to include 

peak periodE of three hours. 

4) A yä±d and service facility would be located near 

midpoint of the line. An appropriate allowance for 

deadhead (nbn-±eveñue) train-miles included to 

reflect this choice. Selection of art alternative 

location should not signifiCantly change the non-revenue 

mileage operated. 

5) Peak-hour operations were sized to absorb the peak 20 

minutes within the pefl hour through the use of trippers. 

The peak 20-minute passeñgé± olimte has been assumed to 

exceed the average 20-minute volume in the peak hour by 

25%. 

6) The temporal distributicit of total daily ridersip was 

based on current El Monte Busway experience, S follows: 



Time of Day % of Daily Boardings 

IEarly morning (5:00 - 6:00 AM) 2.0 

Morning pre-peak shoulder (6:00 7:00 AN) 8.0 

rwlorninq peak hour (7:00 - 8:00 AM) 15.0 

Morning post-peak shoulder (8:00 - 9:00 N) 7.0 

I 
Mid-day period (9:00 4 -. 3:00 PM) 24.0 

Eveninq initial peth shoulder (3:00-4:OOPN) 7.0 

Evening pre-peak shoulder (4:00 - 5:00 PM) 10.0 

IEvening peak (5:00 - 6:00 PM) 13.0 

Early evening (6:00 9:00 PM) 10.0 

ILate evening (9:00 - 12:00 PM) 4.0 

10 0.0 

I 

I 
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 

Ipeak hour) of total daily travel, to be consistent with 

the procedure used for other alternativeS. The temporal 

Idistribution also was revised to include a pre-peak 

shoulder in the eCning.. The respective percentages of 

Idaily travel for each of these periods were 7% for the 

p±e-peak and 10% for the post-peak. 

Simulation of Vermont Profile/Alignment 

IPerformance simulation estimates were made for both the 

northbound and southbound directions using the profile/alignment 

Iinformation provided by Cáltrans f or the Vermont Nfl Alternative. 

The runs were made assuming the use of six öãrs per train, all 

Ipowered, operating under peak conditions with a full seated and 
- standee load of 189 passengers per car. A maximum speed of 70 

I 
mph was used, except where restrictions were required to negotiate 

curves. 

I. 
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The results of the. simulation estimates indicated 

that the therage speed of 37.7 mph does not vary with 

I 

I 

IRound-trip rOute mileage would be 48.6 miles. Total running 

time., including average 20-second dwell times at all stations, 

I 
was estimated to be 78 minutes. Perforitance estimates were 

based on operation of 6-car trains, all powered. Trains would 

be powered from both ends, simplifying turnback operatiOns. 

To accommodate asseñger volumes at the maximum load point, 

Ioperations 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, 

Iwhen it would decrease to 10 minutes for the peak hour. Between 

8:00 AM and 4:::0O PM, headways would be 12 minuteS. 

At 4:00 PM, trains would operate at 10_minute headways for 

I 
the afternoon peak hour. At 5:00 PM, the headway would ihc±eàse 

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 mi4night), 

Iheadways would be 30 minutes. 

ITo abo±b volumes during the peak 20 minutes of the peak 
hour, one 5-car tripper would operate. 

Station platforms were p±ojected to be 500 feet long. This 

I 
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 conEists. For 

Ithe remainder of the day, 6 cars per train would be required. 



A ñiaximum of 53 cars would be required on line at one time. 
Allowing for 15% spares, the total fleet requiremex would be 61. 

Based on these principles, operating staistics 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, mit. 

Peak Headway, nUn. 

BaSe. Headway, mist. 

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) * 

I 
* Sa.e4 on annualiEation factor of 255. 

F 

I 

I 
100 

I 

84 

10 

12 

38 

24 

61 

32.. 2 

6.4 

731.5 

37.5 

292.0 



Bus Feeder Plan For Vermont HRT Alternative 

IThe Vermont URT Alternative can be fed by a bus feeder plan 

identical to the LRT bus feeder plan minus the downtown distri- 

IbutjOn shuttle. Table 26 recapitulates the feeder portion of 

this plan. 

I 

U 
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44:2X 

444 

448 

449 

750 
M 

813 

814 

Gt 

Ti 

P2 

Route Type 

Freeway Transit 

Century Feeder 

Feeder 

Feeder 

Century Feeder 

Feeder 

Feeder 

Feeder 

Feedét 

Feeder 

Feeder 

Table 26 

FEEDER PLAN FOR VERMONT ART 

Bus Bus. Miles 
Bus Peak Bus Type Freewal Surface Total Hours Required 

Artic 628 2,450 3,068 210,1 20 
Artic 2,312 2,040 4,352 229.3 27 
ADS 1,104 1,104 87.3 7 
ADS 983 983 62.8 4 
Artic 98 4,101 4,199 134.9 18 
ADS 457 421 878 45.6 6 
ADS 283 2,407 2,6190 139.1 8 
ADS 888 888 46.7 6 
ADS --- 695 695 59.5 6 
ADS 378 378 30.9 . 3 

ADS 387 387 32.5 3 

Subtotal ADD 740 

Subtotal Artic 3,078 

3,788 

7,263 8,003 

8,591 11,629 

15,854 19,632 



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

Each of the transit plans described in above sections 
contains a feede.r element designed to conect line-haul ser- 
vices with park-and-ride sites and other concentrations of. 
potential patrons. Other feeder service will be provided by 
cross corridor lines in the assumed "background" service (i.e., 
existing routes unaffected by the vatious transit plans pre- 
sented herein). However, since the amount of reserve Capacity 
which will exist in these lines in 1990 is uiiknown, it was 
assumed for putposes of this analysis that the existing ser- 
vice levels on these lines would have tzo reserve capacity to 
perfrom feeder functions. Consequently, a suppleattental feeder 
plan was developed for each alternative based on increments to 
existing cross-corridor lines. 

Table 27 through 31 define the supplemental feeder service 
requited to fully serve projected. transit access patronage at 
each transit station under each alternative. Service levels 
are based on mode-of-access station volumes provided by Caitrans, 
and routes are defined as service increments ("trippers") on 
existing routes or pottions thereof. 
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Table 27 

SUPPLEMENTARY EEEDER SERVICE 

Harbor Freeway Corridor 

TWO-W1Y BUSWAY 

Served Line Area Served 

Santa Barbara IRA Crenshaw to Alameda 

Slauson 828A Crenshaw to Alameda 

Manchester 832A Crenshaw to Alameda 

Artesia 846A Harbor to Alameda 

Carson 849A Harbor to Alameda 
'-a 0 a cii 873A Harbor to Long Beach 

Tê rmina 1 

San Pedro 841A Harbor to Long Beach 
Freeway 

TOTAL 

Includes one extra bus/hour midday 

Pk Hr Peak 
Buses/ Daily BUses Daily Daily 
Hours Trips Req'd Bus Miles Bus Hours 

7 11 984.0 95.6 

2 12 3 244.8 19.0 

4 24 5 468.0 39.8 

3 18 3 313.2 21.9 

4 24 3 30010 24.6 

2 12 4 372.0 3.0.0 

4 24 5 516.0 39.8 

34 3,198.0 270.7 
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Table 28 

SUPPLEMENTARY FEEDER SERVIcE 

Harbor Freeway Corridor 

REVERSIBLE LANL BUSWAY 

Pk Hr Peak 
Buses! Daily Buses Daily DaiLy 

Served Line Area Served Hour Trips Reg'd Bus Miles Bus flours 

Santa Barbara 18A Crenshaw to Alameda S 36(1) 8 720.0 70.8 

Slauson 828A Crenshaw to Alameda 2 12 3 244.8 19.0 

Manchester 832P. Crenshaw. to Alameda 4 24 5 468.0, 39.8 

Artesia 846A Harbor to Alameda 2 12 2 208.8 14.6 

Carson 849A Harbor 'tQ Alameda : 24 3 300.0 39.8 

PCI! 873A Harbor to tong Beach 
Terminal 2 12 4 312.0 30.0. 

U' 

San Pedro 84Th Harbor to Long Beach 
Freeway 1 6 1 120.0 9.5 

T 0 T A L 26 2,433..6 229.5 

Includes one extra bus/hour midday 
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Table 29 

SUPPLEMENTARY FEEDER SERVICES 

Harbor Freeway Corridor 

LRT ALTERNATIVE 

Served Line Area Served 

Santa Barbara 181% Crenshaw to Alameda 

Slauson 8281% Crienshaw to Alameda 

Manchester 8321% Crenshaw to Alameda 

Artesia 8461% Harbor to Alameda 

Carson 8491% Harbor to Alameda 
'-a 0 

PCH 873A Harbor to Long Reach 
Terminal 

San Pedro 8411% Harbor to Long Beach 
Freeway 

TOTAL 

includes one extra bus/hour midday 

Pk Fir Peak 
Buses/ Daily Buses Daily DaiLy 
HourS Trips Req'd Bus Miles Bus Hours 

7 
43(1) 

11 904.0 95.6 

3 18 4 349.2 27.6 

5 30 7 612.0 51.1 

1 6 1 104.4 7.3 

4 24 3 300.0 39.8 

2 12 4 372.0 300 

1 6 1 120.0 9.5 

31 2,841.6 290.9 
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Table 30 

SUPPLEMENTARY FEEDER SERVICE 

Harbor Freeway Corridor 

ICTS .ALT}iRUATIVE 

Plc Hr Peak 
Buses>' Daily Buses Daily DaiLy 

Served Line Area Served Hour' !Vrips Reg'd Bus Miles Bus Hours 

Santa Barbara 181¼ Crenshaw to Alameda 7 48(1) 11 984.0 95.6 

Slauson 8281¼ Crenshaw: to Alameda 4 24 5 4536 :3:6.2 

Manchester 832A Crenshaw to Alameda 6 36 8 720'.O 60.6 

Artesia 846A Harbor to Alameda 6 1 104.4 7.3 

Carson 849A. Harbor to Alameda 4 24 3 300.0 39.:8 

PCH 8711¼ Harbor to. Long Beach 
TermInal 2 12 4 372.0 30.0 

San Pedro 8411¼ Harbor to Long Reach 
Freeway 1 .6 1 .120.0 9.5 

T 0 T A L 33 .3ç0540 279.0 

(1) 
Includes one extra bus/hour nidda 
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Table 31 

SUPPLEMENTARY FEEDER SERVICE 

Harbor Freeway Corridor 

VERMONT IIRT ALTERNATIVE 

PkHr Peak 
Station Buses! Daily Buses Daily Daily 
Served Line: Area Served Hour Trips Reg'd Bus Miles Bus Hours 

Jefferson Crenshaw to Alameda 2 12 3 264.0 24.8 

Santa Barbara iSA Crenshaw to Alameda 4 24 7 564.0 51.4 

Siawson 828A Crenshaw to Alameda 4 24 5 453.6 36.2. 

Manchester 832A Crenshaw to Alameda. 7 48(1) 9 882.0 76.9 

Artesia 846A Vermont to Alameda 1 6 1 110.4 7.7 

I,' Carson 849A Vermont to Alameda 4 24 4 345.6 27.6 0 
Sepulveda Crenshaw to Alameda 1 6 1 108.0 9.1 

PCH ,8.63A Vermont to Long Beach 
1:. 

Terminal 2 12 4 384.0 3.l.4 S. 

San Pedro :841A Park/Ride to Long Beach H 
Freeway 2 12: 3 

. 276.0 20.8 H 

T 0 T A L 37 3,387.6 2859 

Ihciudes. one extra bus/hour midday. 



I.ALTERNATIVE A-6b 
VERMONT (ERT) OPERATING PLAN 

I 
WITH TURNBACES 

HAREOR FREEWAY CORRIDOR 

I 
Alternative A-6a represented an operating plan for a full 

Iservice rapid transit alternative along the Vérmoñt Avenue Align- 
ment. Altérñative A-6b is a variation of the Vermont HRT alter- 

Inative that would provide f Or train reversal at Artesia. 

I 
The tur±iback plan was developed based on estimates of patron- 

age provided by Caitrans staff. These estimates in.icate that the 
maximum load point between Ports.f -Call and Union Station would 
Ilie ih the link between stations at Pico and Olympic. The total 
daily volume on the maximum load point link was given to b.e 66,970. 
To estiaate t.he peak hour volume at the ma*imüm load point, the 
following ássthnptions were made: 

1) Peak-hour link volumes would maintain the same ptopor- 

I 
tional relationship among links as the total daily vol- 
umes; 

I2.) The ratio of peak-hour line volume to total daily line 
volume would be the same as the ratio of peak-hour lijik 
volume to total daily link voluEè; and 

I3) The peak-period directional split (70/30) wouldbe the 
same as was assumed for other alternatives. 

The operation was sized asswni. rig that standees would be per- 
Iflitted in peak periods only. In off-peak periods, all riders 

I would be provide4 a seat. Vehicle passenger capacity would be as 
shown in Table 1, Chapter I. The capacity for heavy rail equip- 
inent was estimated to be 74 seated and 115 standees, for a total. 

I 

of 189. 
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Other basic assumptions used for this operations analysis 

were as applied for other alternatives. Thus for example: 

I 
i) Opétations would be conducte4 ],9 hours daily betweéñ the 

hours of 5:00 A.M1 and midnight. 

I2) Service o.uld be volume based, but not to exceed policy 

service intervals establish as follows; 

I 

I 

I 

PeriOd 

Early Morning 
cfl Periods 

Midday 
Evening End Midnight 

Maximum 
Policy Headwa 

(minutes) 
20 
15 
15. 

30 

3) Operations were analyzed for weekday service, tlea annu- 

alized using 308 equivalent weekdays per year. The annu- 

ination factor is passen4er-volUEiS-bEEed. The corollary 

assumptis thüst be that non-weekday service levels would 
follow the same pattern. 

4) Sizing periods were defined to include peak periods of 

three hourä. 

5) A yard and service facility would be locEtëd near the mid- 

point of the line. An appropriate allowance fOr deadhead 

(ñon-tevenue) train-miles was included to reflect this 

choice. Selection of an alternate location should nOt 

significaflly chige the nOn-rëvénüe ti leage operated. 

6) Peak-hour operations were sized to absorb the peak 20 mm- 
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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I 
7) The temporal distribution of total daily riderShip was 

Ibased on current El Monte Busway experience, as follows:: 

Time of Day I Of Daily Bbardinqs 

Early morning (5:00 - 6:00 A.M.) 2.0 
Morning pre-peak shoulder (6:00 - 7:00 A.M.) 8.0 
Morning I peak hour (7:00 - 8:00 AM) 15.0 
Morning post-peak shoulder (8:00 - 9:00 A.M.) 70 
Mid-day period (9:00 A.M. - 3:00 P.M.) 24.0 

I 
Evening initial peak shoulde.r (3:00 - 4:00 P.M.) 7.0 
Evening pre-peak shoulder (4:00 5::0O P.M.) 10.0 
Evening peak (5:00 - 6:00 P.M.) 13.0 
Early evening (6:00 - 9:00 P.M.) 10.0 

I Late evening (9:00 - 12:00 P.M.) 4.0 

IS) The above temporal distribution was adopted except in the 

evening peak period. It was assumed that the evening peak 

hour would represent 15 percent (sante as morning peak hour) 

Iof total daily travel, to be consistent with procedures used 

for estimating ridership. The temporal distribution also 

Iwas revised to include a pre-peak shoulder and post-peak 

shoulder in the evening. The respective percentages of 

I 
daily travel for each of these periods were 7% for the 

pre-peak and 10% for the post-peak. 

Istation stops included in the analysis of this option are 

listed bel&w... Station platforms were projected to be 500 feet 

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

IVERMONT HRT STATIONS 

Union Station 

I 
First and Broadway 
Fifth and Broadway 
Olympic & Broadway 

I 
Convention Center 
Adams & Figueroa 

Jefferson 
Santa Barbara iin 



I 
Slauson 

I. 

Manchenr 
Imperial 
Rosecrans 
Artesia 

I 
1405 
Carson 

Sepulveda 

I 
Pacific Coast Highway 

Channel St-reet 
Ports- of- Call 

Round-trip route mileage between Ports-of-Call and Union 

U 
Station is 48.6 miles. Between Artesia and Union Station, round 

trip route mileage is approximately 28.7 mileE. Total running 

time, including average 20-second dwell times at all, stations, 

Iwas estimated to be 78 minutes over the entire line, and 47 min- 

utes between Union Station and Artesia. Performance estimates 

Iwere based on operation of 6-car trains, all powered. trains 

would be powered from both ends, simpli fying turnback operat:ions.. 

To analyze opportunity for turnbacks at Artesia, maximum 

U 
load point link volumes were estimated for sections of line 

between Ports-of-Call and A±tesia, and between Artesia and Uflion 

Station. These estimates were prepared using the methods descri- 

Ibed above and indicate a maximum load point directional volume of 

1,780 riders on the link between Artesia and 190th Street for the 

Isegment sOuth of Artesia. North of Artesia, the maximum load 

point link would lie between stations at Adams and Pico. The 

Idirectional volume on this link would be. 6,530 riders in the 

peak hour. 

Service would begin at 5:O0 AJ1. with 20-minute headways and 

IS-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 frequency would be 15 minutes over the entire 
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I 
peak period (6 - 9 A.M.), dictated by policy headway assumptions 

Iand indicated earlier in this report. trains would consist of 

two cars in the shoulder hours and three cars 'in the peak hour, 

éxcépt that one peak-hour train would have four cats. 

I 
North of Attesia, 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 

Ishouldet, 5-Oar trains would operate, while 6-car trains would 

be. needed in the post-peak shoulder. During the peak hour, five 

I6-car trains nd, one 4-car tr'ain 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- 

The same operational scheme described for the morning peak 

woud apply to the afternoon peak period (3 - 6 P.M.). 

IDuring the base period (9 A.M. - 3 P.M.), service south of 

Artesia would be provided at 15-minute intervals with 2-car trains. 

I NOrth of Artesia, 6-car trains would operate every 15 minutes. 

I 
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. 

I 
A maximum of 52 cars are required on line at one time. AllOw- 

Iing for 15% spares, the total fleet requirement would be 60. 

I 
Applying the above principles, estimates of Operating statis- 

tics for the Vermont rapid transit. option with turnbacks at Artesia 
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I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

were derived using 308 equivalent weekdays per year. These are 

presented in Table 32. 

Table 32 

Operating Statistics Sunimary 

termont Avenue (HRT) Alternative with Turnbacjcs 

North of 
Item Artesia 

Minimum Cycle Time, mm. 84 
Peak Headway, mm. 10 
Base Headway, miii. 15 
Average Speed, mph. 36 
Corridor Route-Miles 15 

Fleet Size 

Annual Train-hours (thousands). 
Annual Car-Miles (millions). 
Annu4l Passenger-Space-Miles (millions). 
Annual Gross Ton-Miles (millions). 

1.14 

South Of 
Artesia 

53 
15 
15 
38 
24 

.51.6 
6.5 

P 2 
306.0 





III. TRANSIT OPERATING PLNS 
SANTA ANA FREEWAY CORRIDOR 

IThe process of operating plan formulation describd pre- 
viously for the Harbor Freeway Corridor alternatives was àlEo 
followed in developing plans for the Santa Freeway Corridor. All 
basic assumptions were the sante. Thus, the sequence was ap 

Ifollows: 

I 
(1) A "Base case" ICS rail. alternative was defined 

with adequate capacity to accoimnodate specified 
peak period demand at the maximum load point On the 

Iline, 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- 
cépts for Freeway Transit; 

Ia) A two-direction-two-lane Busway with Trunk 
Line "Limited Service" Ft.eeway Transit plus 
feeders; 

b) The same service concept as 3(a) but with a single 
lane reversible busway. 

I 
(4) A variation on the basic .LRT plan was developed 

assuming a 6 car train (unconstrained platform 

ilength). 
(5) A No-Build all bus service plan was spelci.fi.ed clonsis- 

It.ing essentially of the existing t±ansit system opera- 
ting system under 1995 conditions. 

I 
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(6) A TSN all -bus service plan was developed, including 

certain operational improvements and limited service 

I 

IThe following sub-sections document these operating plans 

developed for the Santa Ana Freeway Corridor alternatives 

Ianalysis. Basic planning assumptions were the sámè as those 

described for the Harbor Freeway Corridor (see the beginning 

sections of Chaptet II). 

'Ii 

I 

I. 
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ALTERNAtIVE B-1 

NO-BUILD BUS OPERATING PLAN 

SANTA ANA FREEWAY CORRIDOR 

IAs in the case of the Ha±'bor Freeway Corridor No-Büild" 

Alternative, the NO-Build Alternative for the Santa Ma F-reeway 
Corridor was defined to consist essentially of the existing 

transportation system operating under future year (1995) con- 

I 

the Yeat 1995 No-Build Highway System 

I 
The badkgrouhd highway system assumed tO be in place for 

the No-Build Alternative in this corridor included the freeway 

wIdening, ramp reconstruction, and ramp metering facilities now 

under construction from the 1-605 to 1-10 freeway interchanges 

on I-S. Otherwise it was the same as the existing system. BuS 

Ioperations on all roadways were assumed to be in mi,ted traffic. 

IIt was assumed, for purposes of this analysis, that the 

positive travel time benefits of the progranuned Santa Ma Free- 

I 
way improveméhts 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, 

Iremain the same as today. This dual effect of patronage growth 

and background traffic growth was assumed to reduce travel speeds 
Ion surface streets by two (2) miles per hour. 

IThe Year 1995 No-Build Transit System 

I 
The No-Build Transit SyStem was based on June 21, 1981 ser- 

vice levels. Operating characteristics for the SCRTD system 

were as documented in the SCRTD 4-24 Report of that date. 

I 
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I 

Operating characteristias of nUnicial systems were based 
on current operations. 

The 1995 Np-Build Transit System can be categorized into 

thtee (3) components as described below: 

1) Freeway transit lines; 

2) Feeder lines to Freeway transit lines; and 

3) 

"Backgtoünd" corridor lines Unaffected by và±i6us 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 Aria corridor .is illustrated in Figure 13. Freeway trañ- 

Isit lines and feeders to Freeway transit lines are listed in 

Table 33. The principal Freeway transit lines for the No-Build 

I 
Alternative are lines 757, 758 and soo... 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 11 peak hour ex- 

Ipress 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 "bu:ild" alternatives. 

IOther corridor lineE (baôk4round servide) are listed in 

Table 34. These include SCRTD and Norwalk lines. Although 

I 
Orange County Transit District lines also act 45 feeders for 

Santa Ana Freeway Buses, these are not spebifically treated 

in this study because of the corridor definition. 
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_-n a a a a: S S 5 - _ - - a WS - 
OPERATIHG CHARACTEMSrxrs - NO-BUILD ALTERNATIVE 

FREEWAY TP.ANSIT LND PRINCIPAL FE.DF.R LINES 
Santa Ana Preoway Corridor 

USE RD U T E - TI P E .ROUTZ DESCRIPIIOU BUS TYPE TIME WERAZED V t ii I C L E - H IL £ S a 
BUS HOURS PEAX BUSES REQUIRED 

Freeway Surface Tate. 

757 Fr.eway Transit Fullerton-LACBD ADS pk only 1,593 306 1.999 13.8 14 Non-Stop 

758 Freeway Transit La Nirada-LACBD ADS -Plc Daly 801 274 1,075 39.7 7 Non-Stop 
500C Freeway transit Santa Ana-IACBD ADD All Day 1.939 1,603 3,342 227.5 19 Semi-Express . 

eox -parallel Arterial Norwalk - LACBD ADS All Day. 1P.3 941 1,124 65.2 7 via Tele4raph Rd. 

831 Feeder PAce Rivera -ADS All Day - 589 389 33.4 3. Laltewood via Paramount 

832 Feeder Norwalk - Playa ADD All Day - 3,216 3,246 294.2 18 del key via Firestone 
836 Feeder Brea-El Segundo ADS All Day 3,093 3,093 217.7 14 via Imperial 

SUBTOTAL ADS 4.516 10,052 11.568 gSloS 82 

SUBTOTAL AJtTIC - - . - 

-TOTAL 4.516 10,052 11,568 951.5 52 
0 

a- a) Scheduled vehicle alice including non-revenue mileage to and froe-3srages. 
b) Sbheduled bus hours including non-revenue vehicle time but not: operator premiun time. 
c) Includes Orange unty portion. 
6) Included because 5u11d' alternatives may reduce peak demand on thIs tine. 
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a t a a a a a a a a a a a a - p 

ROUTE - TYPE ROUTE 

Trans-corridor 18 

trans-corridor 47 

cross-corridor 423 

Trans-Corridor 820 

Trans-corridor 822 

Cross-corridor 025 

Cross-Corridor 826 

CrossCorridor 027 

Cross-Corridor 828 

Cross-Corridor 821 

Cross-corridor 829 

Cross-corridor 840 

Norwalk Local Service 

Th!2 34 

OPERk?:'. CHARACTERISTICS 

cONSTANT 'BACXGROUND" SERVICE 

Santa Ma Freeway Corridor 

DES:CRIPTIO:N !UICLEH00fl 

West Sixth St. - Whittier Blvd. 349.0 

East Olympic Blvd. 204.4 
'I 

Long Beaôh - Pasadena via Atlanti1 154.4 

Los Angeles-whittier-La Habra-are 270.1 

Los Angeles- Whittier - La Nirad 44.2 

Hawaiian Gardens-Norwalk-Whittier 29.6 

Huntington Park - Døwney 1:38.5 

El Mànte - Cerritos - Seal Beach 8.7.2 

Marina Del Si-Huntington Park-Wh tier 222.9 

cerritos-whittier-pico Rivera 22.2 

semead Blvd. - LSkBWOOd Blvd. 187.7 

Rosecrans Avenue 110.-? 

223:8 

1 

VEHICLE MILES PENC BUSES REQUIRED 

3,970 29 

2,2:77 17 

2,444 10 

4,985 22 

704 3 

488 2 

l!95o 10 

1,380 6 

3,010 15 

456 2 

3,116 14 

l,905 8 

2,996 16 
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ALTERNATIVE B-2 

TSN BUS OPERATING PLAN 

SANTA ANA FREEWAY CORRIDOR 

I 
the TSM Bus Operating Plan for the Santa Aria Freeway Cor- 

Iridor represents an improved line-haul transit concept for the 

corridor recOgnizing physical constraints. This plan was devel- 

I 
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- 

siss of the Santa Ahà. Freeway and the Santa Fe Railroad. The 

Freeway has six lanes, plus auxiliary lanes at some intlerchanges, 

between Irvine and the Long Beach Fteeway' and eight lanes from 

the Long Beach Freeway to the East Los Angeles Interchange (where 

the 1-5, 1-10 and Route 60 freeways connect). It .is congested 

(Service Levels E or E) 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 fom 
Fullerton to Los Angeles, maintained and signaled for passenger 

train speeds of 80 miles per hour Or mote. Two AMTRAX/Caltrack 

pasSenger trains operate in the do.ant direction each weekday 
during corLunuter hours (7-9:30 AM., 4-6:30 P.M.)j and there are 
five other weekday San DIego-LoS Angele$ 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, mak ing it difficult to schedule additional com- 

muter trains. 

The SCRTD operates a number of bus lines in the corridor, of which 

1 four perform some kind, of line-haul exptess service on the Santa Aria 

Freeway (See Figure 13 in the ptevious sectiat). Lin es 757 and 758 prOvide 

I 
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non-stop peak-hour express service from park-and-ride lots at 

Fullerton and La Mirada respectively. The Fullerton set ice 

(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 Streetin 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 enter LABD 
via Soto Street, Whittier Boulevard, Central Avenue, and Seventh 

Street; their outbbound route uses Sixth Street, Whittier Boule- 

vard, Boule Avenue. and Eighth Street. Passengers using line 800 

to reach the Financial District or the Civic eñter 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 Soto. Like Line 800, 801 

operates via Whittier Boulevard and SiAth and Seventh Streets, 

terminating at SCRTD'S 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 

1-605 to East Los Angeles (under construction); 

2. Adding one or two commuter trains (some San Diego trains 

would be switched from peak. to of f-peak at the same 

time) from San Juan Capistrano to Los Angeles, and addi- 

tional coinuter train Stops on the Santa Feat Anaheim, 
La Mirada, NorwAlk, and Pico Rivera (recommended in July 

1981 by CalTrans for SB-620 funding); 
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I 

I 
3. RerOuting lines 800 and 801 to run through to the Finan- 

cial District (Figueroa Street) via tifth and Sixth 

Streets west of Central Avenue in. DowntoWn Los Angeles 

I(instead of Via Seventh and Sixth and the Los Angeles 

IStreet terminal); and 

4. With Proposition A, an increase of approximately 20 per- 

Icent in SCRTD's peak bus fleet by 198-3. 

I 
The couter trains will not serve quite the same territory 

within the corridor as the bus lines, since the Santa Fe stations 

are all some distance north of the Santa Ana Freeway. Experience 

Iwith existing rail coruter service suggests- that the new trains 

would tend to attract auto conunütèrs away from the freeway and 

Iarterial routes but would not compete with the park-and-ride 

express buses. The move out of the SCRTD terminal will likely 

Igenerate more patronage for lines 800 and 801 because passengers 

from the financial district will be able to board throughout the 

I 
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 meteiing on 

Ithe Santa Ana should improve its level of service, even though 

the freeway is so overloaded that peak hour demands win likely 
Icontinue to exceed available capaôity. 

I 

I 
TSM improvements are intended to utilize existing plant and 

eçuipment more intensively-with relatively small increases in 

I 
oapital and operating dosts. Typical TSM opportunities identi- 

tied in this study include the following: 

I1. Use buses now operating peak-only .in all-day service; 

123 



I 
2. Adapt bus services so that people can use a train one- 

Iway and a bus for the return trip, and vice versa; 

I3. Add more park-and-ride lines (possibly to be operated 

by private sector or municipal bus lines o.f SCRTD bud- 

I 
get/fare constraints preclude additional pea-hour com- 
muter runs); 

I4. Extend conmiuter bus routes to self-collect and self- 

distribute (e.g. to the Wilshire Corridor, or USC), 

Iunless such extensions will involve excessive overtime.(16); 

I5. Provide one or more intermediate stops on a commuter 
express if such stops would serve a major activity cen- 

I 
ter by means of a single trañsfeT± from the express line; 

and 

6. Such marketing/promotional techniques as providing 

joint fareà (tiOkets or monthly passes) and transfers 

between conmtuter trains and connecting buses in LA BD 
and at suburban stations. 

Assumed TEN Plan 

The following improvements were assumed in developing the 

TS? bus operating.plan for purposes of the study: 

I 
(16)peajc hour conuzuter runs in the morning and evening are corn- 

bined into a single run where possible. OVertime occurs when 
the "split" exceeds a time span specified -in the labor union 

I 
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 ±üñs by drivers 

I 

already working a regular eight hour day. Employment of part- 
t&me drivers and computerized run cutting may reduce this 
overtime problem in future years. 

I 
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I 
1. Completing of Calrrans' current widening and ramp meter- 

Iing projects of the Santa Ma Freeway; 

2. Freeway bus turnouts similar in concept to those on the 

Hollywood and San Bernardino Freeways at Norwalk Boule- 

yard 
in Norwalk and at Rosemead/Lakewood BouleVard in 

Downey; 

3. Revised line 800, to run entirely on 1-5 Freeway between 

Xnott/Artesia interchange in Buena Park and Soto Street 

in Los Angeles, stopping at the proposed Norwalk, and 

Roserneâd Stations; 

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); 

5. Increased base serviöe frequency on Line 800 to 3 buseS 

Iper hour (from 2), and the peak service to 5 buses per 

hour (from 4); 

I 
6. Assignment of high performa nce articulated buses (corn- 

parable in performance to adVanced design buses) to 

line 800; 

7. Operation of lines 757 and 758 on present schedules with 

I 
high perfornance articulated buseS or double-deck buses 

to increase their capacity; and 

(flScRTDy wish to consider interim extension of these Lie 
to the Hollywood Freeway, Wilshire, or Santa Ma Corridors, 
pending construction of the Starter Line, if Proposition A 
funds permit. 

I 
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I 

I 

8. Improved City police enforcement Of e*istlñg parking 
controls on Fifth and Sixth Streets in Downtown Los 

Angeles. 

I 
Current schedules and proposed line distances indicated 

Ithat line 800 would cover the distance from SiAth and Flower in 

Santa Ana to its Beaudry Street terminus in approximately one 

U 
hour and 48 minutes, allowing the base service to be operated 

on 30-minute headways with. 8 buses (now 9), and the proposed 

I 
20 minute base headway would need 12 buses. The present P.M. 

peak headway requires 14 buses, 13 buses with propose4 route 

changes:; the proposed .12-minute P.M. peak headway wOuld require 

17 buses, approximately 20 percent more than the existing 800 

service. If only the Fullerton-LACED 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 

U 
for a 30-minute base headway, 7 buses for a 20-minute base head- 

way, and 11 buses .for a 12-minute peak headway. In essence, the 

U 
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" asswnptions. 

Although logical system planning principles appear to favor 

either extension of all-day ékpress bus Service to the Orange- 

fair Mall at Harbor Boulevard and Oràngethorpe or to the planned 

I 
Fullerton Transportation Center at Pomona and Santa Fe (AMTRAK 

Station), such Orange County .branchels of the Freeway Transit 

Ilines were not considered within the S.cbé of this study. A 

joint, transit planning effort with Orange County Transportation 

conuui. ssion will preswuab ly be undertaken in a subsequent project 

in this corridor. 

IA peak-hour Norwalk-LACED express originating at the 1-105/ 

1-605/Studebaker Road Station or at the Norwalk State Hospital 

U 
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may also be worth aonsiderinq if projections appear to justify 

eAtrã. buses past the Rosetnead Station. Such a line could replace 

the existing short service (Carmeñita Road-LAflD) on line BOO. 

Bus Priority Treatments 

Xii a TSM. concept, the most useful operational improvements 

are those now programmed and additional treatments allowing buses 

to bypass queues upstream f torn cöhgestion points. On the Santa 

Ana Freeway the existing main congestion points are.: 

1. Northbound, the forced merge north of the 1-605 inter- 

change, from which queues may extend as far back as 

Firestone; 

2. NorthbOund, the two-lane off-ramp into the Santa Monica 

Freeway (which does not affect bu!es as much as othe.r 

vehicles); 

3. Southbound, the forced rnrge of the Washington Street 

interchange, just north of the Santa Fe Railroad under- 

pass; 

4. Southbound, the lane drop at Triggs Street South of the 

LOng Beath Freeway; and 

5. Southbound, the Imperial/Pioneer off-ramp where the peak- 

period "shoulder lane" presently terminates. 

The operational improvement now under construction from 

I1-605 north will improve freeway service levels through the 

existing bottleneck at the merge point and construction of the 

1 Century Freeway (I-lOS), win likely further relieve the bottle- 
nect at the northbound merge of 1-5 and 1-605. Traffic from 

I 
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I 
Orange County to the Century Freeway will likely also use the 

IArtesia and 1-605, and Imperial, Firestone, ad Rosecrans will 
likely be fully utilized for Cëntüty Fteeway access. With these 

improvements in place, the following segments of the northbound 

Santa A±ia Freeway will likely limit its service levels: 

1. The capacity of four lanes in the Paramount-Sluson 

I 
segment of the Santa Ana Freèwäy will likely be fully 

utilized, and some congestion (avoidable by using Tele- 

I 
graph Road) can be expected south of ParamOup.t at the 

height of the A.N. peak; 

I2. Again, even with an added lane north of the 1-605, the 

Santa. MOnica/Pomona Freeway Convergency in East Los 

IAngeles will likely be fully utilized, with peak. hour 

queueing in the two rightmost northbound lanes upstream 

I 
frOm the East Los Angeles interchange. (Buses, can 

usually avoid the worst part of these queues by using 

I 
the Soto Street exit. In ext1reme cases they might be 

rerouted via the Long Beach and Pomona Freeways.) 

IThe southbound (outbound) direction 'is likely to have less 

critical impact on mOde split than the northbound (inbound) move- 

Iruent. However, constructing the century Freeway will likely 

intensify the present southbound problems at the Pioneer/Imperial 

Iinterohange. 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 Aria Freeway 

ICorridor' proves to be capacity constrained, then no additional 

feeder Service win be necessary. However, to improve connec- 

I 
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I 
tions at the Norwalk and Rosemead Stations, the following local 

Iline, rearrangements were assumed: 

I1. Line 836 (imperial) - via Firestone Boulevard ffrom Orr 
and bay Road to San Antonio, then San Antonio, Freeway 

I 
Transit Station, Norwalk north to Imperial and resume 

Imperial route (adds approximately 0.1 mile and 2 to 3 

I 
manut1es to running time in eaóh direction, which appears 

to be feasible without adding buses); 

I2. Line 832 (Firestone) -- from Rosecrans-San Antonio- 

Pioneer intersection, turn left (special bus signal 

Iphase from Pioneer to San Antonio, north on San Antonio 

Freeway Transit Station, Norwalk to Imperial, Imperial 

I 
back. to Firestone and west on Firestone to present rOute 

(adds approximately l0 mile and an eStimated 3 to 4 

I 
minutes to reversal time. at Norwalk but does not appear 

to affect run time or bus needs); and 

I3. originally the use of Montebello Line #60 as a logical 

feeder to the Rosemead Freeway transit station was sug- 

Igested, which would requite restoring pre-1981 service 

levels. While desirable for planning purposes, such 

Ian eventuality cannot be taken as a "given". Conse- 

quently, a slight rerouting and sertce augmentation 

I 
of SCRTD Line *831 to better serve the Rosemead station 

was assumed for cost purposes in lieu of Montebellos 

Line #60. Proposed southbound routing of SCRTD Line 

I4831 would be the cutrent rOute, to Paramount and Tele- 

graph, left On Telegraph, right on Rosemead to Roseinead 

IFreeway Transit station, right on Gallatin, left On 

Paramount to current route. NOrthbound Line #831 would 

Ifollow the reverse path. 

F 
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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 Paddison 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 incteased 

(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 during the peak period. 

Operating Characteristics 

Operating characteristics for th e two major elements of the 

TSM plan -- freeway transit and "backg±ound' bus services -- are 

summarized in Tables3:3 and 36, respectively. Freeway Transit 

lines and feeders included in this pla.n are shown in Figure 14. 
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OPERATING CRARACC RIS'?IS - ThU ALflRNXflVE: 
flEShy TR,%SIt D P!It:fl?AL FszDn LINES 

Santa Ma reowa', Corridor 

ROUTE -tYPE ROVTEDESCRIP"IO DJSTV'E 2!_ ..a...n t:R:c...:-IIL:? DUSdCUIS PEflBJS:Stij, Freeway surttce Total 

757 Freeway Transit Fullerton,LACBD ARTIC P )tly 1,593 306 1,899 73.8 14 Non-Stop 

758 Freeway transit La Nirada-LACRD ARTIC 'P cy 801 274 i,C75 39.7 Non-Stop 
100C freeway transit Santa Ma-LACE3 ARItIC . ?.. Day 3967 756 4.:723 249.3 .4 SaL-Express 

soa Parallel Arterial Norwalk :- LACSD -ADa El 3ay XP.3 941 1,124 65.2 via 1.leóraph Rd. 

831 Feeder pica Rivera a::. )5J 
. 67.7 677 38.4 Lakewood via Paramount 

832 Pleder Norwalk - Plays ADD 3ay - 3,343 303.0 19 del Ply via Firestone 
836 Feeder Dna-El Segundo ADD All )ay - 3,186 3,186 224.2 

15 via Iperial 

aoTn ADD isa a,14i 8,330 630.6 45 

SUBTOTAL AJtTIC 6,351 1.336 7,697 362.6 42 

6,544 9,483 16e027 . 993.6 87 

a) Scheduled iSitle miles mel-odin9 non-revenue Mica;. to and tree arage4. 
b) Scheduled, bus hours including non-revenue vehicle time but not op.. ator. rarniun time. 
ci Includes Orange unty portion. 
di Included because 'Duild alternatives nay reduce peak demand on ti. S Sro. 

1:31 - 

- 
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. * -- :ABLE 36 

op!RA:: CHARACTERISTICS 

CONSTANT ACKGflOZ%CD" SERVICE 

gr.ta ,'t- .. 'reeway Corridor 

ROUTE - TYPE ROUTE D ES C P. i p t i 0 N VEUICLE' HOURS VEHICLE MILES PEAK BUSES REQUIRED 

Trans-CorridOr 18 %test Sixth St .- Whittier B1VC. 349:.:O 3,970 29 

Trans-CorridOr 47 East Olympic Blvd. 204.4 2.277 17 

Cross-Corridor 423 Long Beach - Pasadena via Atlantic 154.4 2,444 jo 

Trans'cOrXidOr . 820 Los Angeles-Whittier-La Habri-Bret 270.1, 4,985 22 

Trans-corridor 822 Los Angeles _Whittier - La Mirada 44.2 704 .3 

Cross,corridor 825 Hawaiian GardinsNorWalkWhittier 29.6 488 2 

cross-corridor 826 Huntington Park- Downey 138.5 1,958 o 

crossCorridor 827 El Monte - Cerritos - Seal Beach 87.2 1,380 6 

Cross-Corridor 828 Marina Del Rel-HüntingtOn Park-Wh'.:er 222.9 3,010 

Cross-corridor 821 CerritOs-WhittierPiCO Rivera .22.2 456 

Cross-corridor 829 semead Blvd. r-. Làkèiood Blvd. 167.? 3,116 14 

Cross-Corridor 840 Rosecrafls Avenue .110..? 1,905 

Norwalk Locit Service . 223.8 2,996 
. 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 Aria Corridor ias and light rail transit 
alternatives. Of particular signifidance is the fact that .3-car 

trains were assumed for the Santa Aria Corridor. Depending on 

the platform lengths that would be acceptable for this corridor, 

significant operating efficiencies could be obtained through 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 NC alternatives. These are listed 

below: 

Santa Aria Station Locations 

Union 

Indiana 

Atlantic 

Washington 

Greenwood 

Slauson 

LSkewood 

Florence 

Norwalk 

Cármenita 

Knott (Artes Ia) 

Fullerton 

operating Plan 

One-way mileage between Union Station and the stat-ion at 

Fullerton would be 20.6 miles. The round-trip travel time, 
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I 
excluding türñ time was estimated to be 59 minutes. Ailowng 
Ifor turn time at each end of the route, minimum one-way cycle 

time for the ICTS option Would be 67 utnutes. 

I 
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 acconnodate this 

volume, ICTS trains would operate at 3-minute headways during 

theea, :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. 

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 requirement for Santa Ana ICTS service would 

be 75, plus 11 Epares, for a total of 83. 

Annualized operating statistics are presented in Table 37. 
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Table 37 

Operating Statistics Summary 

ICTS - Full Service Option 

Santa .Ana Freeway Corridor 

Item 

Munimwfl Cycle Time, miii. 65 

Peak Headway, miii. 3 

Base Headway, .win. 3.5 

Average Speed, mph. 42 

Corridor Route-Miles. 20.55 

Fleet Size. 87 

Annual Revenue T±ain-HourS (thousands). 103 2 

Annual Revenue Car-Miles (millions). 11.1 

.Añnuàl 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" alternatives 

Iwas essentially the plan devised for the Santa Ana Freeway TSM 

Alternative except that the ICTS line subsumes the .line haul 

I 
functions of TSM lines #757, #758 and #800. The #800 line was 

converted to feeder operation in this plan, connecting downtown 

I 
Santa Ana with the Fullerton Park-and-Ride terminus of the ICTS 

line. La Miradá Park-and-Ride was assumed to be abandoned under 

this alternative, hence no feeder service replaces the arterial 

Iportion of TSM line #758. 

1 
Feeder lines #831, #832 and #83.6 were assUmed to have the 

function and routings defined in the feeder plan for the Santa 

IAna TSM alternative. For preliminary costing purposes, feeders 

were assumed td have headways equivalent tO thOse Of. the TSM 

I 
Alternative or policy headways of 15 minutes duzing the peak and 

midday, whichever were greater. Operational details of these 

feeder lines may be found in the discussion of the all-bus 

Itransitway pl 

.1 
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ALTERNATIVE 8-4 

1ST OPERATING PLAN 

SANTA ANA FREEWAY CORRIDOR 

Performance estimates I Or the Santa An 
were made using 2-car trains, with both cars 

loading standard of 154 passengerS per car. 

cate round-trip running time of approximatel 

Allowing for turns, minimum cycle time would 

68 minutes. 

light rail option 

powered, and a 

The results mdi- 
j 60 minuteS. 

be. approximately 

N 
Required headways for the light rail option were estimated 

Ito 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 

I 
the early morning, and 30 minutes in the late evening. All 

tEams would have 3 cars. 

To aocbnimodate peaking within the peak hour, two trippers 

with two cars per train would Operate .in addition to the norma]. 

peak-hour service. 

The light rail option would requite 49 cars on line dunn g 
the peak hour. Allowing for 15% spares., the total car requirement 

would be 57. 

Estimated operating Statistics for the light rail option, in 

the Santa An . a Freeway Corridor are presented in Table 38. 

The routing assumed for 1ST in the Los .Atgeles CBD with 

this alternative is shown in Figure .15. 
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Table 38 

operating Statistics Suary 
LRT - Full Service. Option 

Santa Ana Freeway Corridor 

I tern 

Minimum Cycle Time, tin. 68. 

Peak Headway, mm. 5 

Base Headway, tin. 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 Snta Ana Freeway TSM 

Alternative except that the LRT line subsumes the line hãül 

functions of TSM lines #757, #758 and #800. The #800 line was 

converted to feeder operation in this plan, connecting downtown 

Santa Ana with th e Fullerton Park-and-Ride. 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 roütiñgs defined in the feeder plan for the Santa 

Ana TSM alternative. For preliminaxy costing purposes, feeders 

Were assumed to have headways equivalent to those of the TSM 

Alternàtivé or policy headways of 15 minutes during the peak. and 

midday, whichever were greater. Operational details of these 

feeder lines nay be found in the discussion of the all-bus 

transitway plan. . . 
. 
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ALTERNATIVE B-5a 

FREEWAY BUS TRANSIT OPERATING PLAN 

ISANTA ANA FREEWAY CORRIDOR 

I 
The Freeway Bus Transit plan developed, for this Study was 

Idesigned to operate in a manner similar to the rail alternatives. 

It would function aS a limited service-trunk line with a bus 

Ifeeder system Serving 'StatIons from the surrounding service 

area. 

U Physical Features of the Busway 

IThis plan assumed that a bus/NOV roadway would to be 

constructed over I-S f rpm Orangethorpe Avenue in Anaheim to 

IWhittier Boulevard in Los Angeles. The bus/NOV 'roadwã would 

be two-directional with shoulders and provisions for carpool and 

Iexpress bus by-pass at on-line bus stops. Through service, to 

the Los Angeles Central Business District (LACED) would be 

I 
provided via existing surface streets in mixed traffic for both 

alternatives. Ingress and egress, to and from the buaway, Would 

I 
be limited and restridted to bus/high-occupancy-vehicles (BUS/ 

Hbv) use. 

INine (9) passenger stations would be located along the 

busway as illustrated by Figure 16. Buses, entering the busway 

stations, 'would transitiOn to an exclusive bus lane which would 

separated from the through lane by a 10' buffer strip. 

j Passenger boardIng would be from a 200' long platform. 

Planning Assumptions 

Certain assumptions relative to equipment used and its 

performance cha±acteristios, operational policies of the RTD, 

and boardizig/de-boarding characteristics of the projected 

patron population were necessary for the deve1opment of this 
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plan. These were as follows: 

Vehicles 

This alternative asswnes the use of articulated buses 

(ARTIC'S) which have a seating capacity of 69 passengers 

and a design capacity of 97 passengers with standees. 

Fare Collection 

This operating plan assumes that fares wotid. be pre-paid 

while entering and leaving busway stations, thus allowing 

loading in the LACBD through front and center doors. 

Patronage Proj !ctions 
The transit demand projection, utilized for development Of 

this plan was as Shown in Table''. The ntaxirnu load point 

volume was specified as 5200 passengers per hour in the 
peak direction of flow. 

9perating 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 a.ssthne4 
operating characteristiös 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 P574 lines #757, #758 and #800. The #800 

line was converted to feeder operation in this plan, coimecting 

domtown Santa Ana with the Fulletton Parkand-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 

wESi'BbUND(A.r.i.) EASTBOUND(A.M.) TWO-WAY 
BETWEEN STATIONSISTOPS; EASTBOUND (P.M.) WESTBOUND (P.M.) TOTAL 

Artésia 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 Lakewood 3,758 1,611 .5,369 

Lakewood and Slauson 4,255 1,823 6,078 

Slauson and Washington 4,864 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/Wlnttier 
* 

5,199 
* 

2,228 
* 

7,427 

Boyle/Whittier and .Mateo/6th 5,16.8 2,215 7,383 

Mateo/6th and Alameda/6th 5,137 2,202 7,339 

Alazteda/Gth and central/Sth-6th 5,13.1 2,190 7,301 

Central/5th-6th and 5,054 2,166 7,220 

Giaday' sl5ht-6th 

Giaday's/Sth-6th and 5,038 2,159 7,197 

Tbwne/5th-6th 

Towne/5th-6th and 5,032 2,157 7,189 

San Pedro/5ht-6th 

*xjm Load Point of Corridor 
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Table 39. (Continued) 

PEAK HOUR DIRECTIONAL PASSENGER VOLUNES 

TA FREEWAY BUSWAY 

WESTBQOND (A.M.) EASTBOUND (A.M.) TWO-WAY 
BETWEEN STATIONS/STOPS EASTBOUND (P.M.) *ESTBOUND (LM.) TOTAL 

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

wall/Sth-6th 

Wafl/5th-6th and 4,934 2,115 7,049 

Los Aflgeies/5th-6th 

Los Angele!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 

Rifl/Sth-6th and 2,636 113O 3,766 

Olivel5th-6th 

Olive/5th-6th and 1,768 758 2,526 

Grand/Sth-Wilshire 

Grand/Sth-Wilshire and 1,143 490 1,633 

Flower/ 5th-wilshire 

flower/5th-Wilshire nd 520 223 743 

Pigueroa/5th-Wilshire 

PiguàrOal5th-wilshire an4 2:23 96 319 

Figuerbà/4th 

Source: Caltrans inte±pretation of LARTS projections combined 

with LACBD projections by WS4 staff, 
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TABLE 40 

EUS ASSIGNMENTS BY HOUR OF THE DAY 

ISANTA ANA FREEWAY BUSWAY - LINE 757 

BUSES/HOUR 
SCHEDULE DESIGN PASSENGER (orone-way TOTAL DESIGN HEADWAY 

I HOUR VOLUME/HOUR renue trips) BUSES/HOUR (14Th) 

(IN) (OUT) (IN) (OUT) (IN) (OUT) 

5-6 AN 500 500 8 8 16 7.50 7.50 

IL-?2,6Db 1,300 34 20 54 1.76 3.00 

7-8 5,200 2,100 67 34 101 0.90 1.76 

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 

1.0-11 1,300 1,300 20 20 46 3.00 3.00 

1,300 1,300 20 20 40 3.00 3.00 I11-12 

12-1 PM 1,300 1,300 20 20 40 3.00 3.00 

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 

2,100 3,600 27 46 73 2.22 1.30 I4-5 

5-6 2,100 5,200 27 67 94 222 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 3.0O .3.00 

500 500 8 8 16 7,50 7.50 I9-10 

10-11 500 500 a a 16 7.50 7.50 

ll-mid500 500 8 8 16 7.50 7.50 

I night u867 
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Table 41 

SUMMARY OF OPERATING CHARACTERISTICS 

SANTA ANA FREEWAY BUS TRANSIT - LiNE 757 

TRIPS LINE CYCLE BUSES NEEDED BUS HOURS 41) BUS MILES 

DAY LENGTH TIME AM PM NON- NON- 

(19-HOURS) (MIL) (Mth PEAK BASE PEAK NIGHT REVENUE REVENUE TOTAL REVENUE REVENUE TOTAL 

867 22.47(2) 126.0.8(3)144 44 144 18 911 220 1,131 19,481 4,392. 23,873 

(1) Bus_Hours = ((Running time: X Bus Trips) 60J 4 (Base Buses x + (Peak-Only buses X 

(2) Based upon westbound dIrection 

(3) Roundtrip including layover factor: 1.1.0 (See Tech Memo #11) 



arterial porti6n of TSM line #758. 

Feeder lines #831, #832 and #836 were assumed to have the 

fimction and rautings def-ined in the feeder plan for the Santa 
An TSN 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 42 EU rizés 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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Table 42 

OPERATING CHARACTERISTICS - BIJSWAY WITH FEEDERS 
FREEWAY TRANSIT AND I'UINCIPAI, FEEDER LiNES 

Santa Ana Freeway Cotridur 

Bus Time Vehicle_Miles Peak Route ?ype Route Direction txi gra Freewal Surfack Ia! !S!! !$&!! 
Freeway Transit .LASCD - Fullerton ARTIC All nay. 17,191 6,082 23,873 1131.0 144 

Feeder Santa Ma-Fullerton P&R ADS All Day 1,561 288 1.849 106.4 8 

Paràflel Arterial Norwalk-LACED via Telegraph ADS All Day 183 941 1,124 65.2 7 

Feeder Pico Rivera-Lakewood via. 
Paramount ADS All Day - 2,844 2,844 160.4 8 

Feeder Norwalk-Playa Del Ray via 
Firestone ADD All Day - 3,343 3,343 303.0 19 

Feeder Urea-El Segundo via 
Imperial ADD Al1 Day - 3,l86 3,186 224.2 15 

Subtotal ADS 1,144 l0;,6O2 12,346 859.2 5.1 Subtotal ARflC 17,791 6,092 23,873 1131.0 144 

TOTAL .19,535 l66B4 36,219 1990.2 201 
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C;ZPJC: -::A..c:zUsncs 

ccxETAx' ;:J:C:xt"_stv:cE 

Cc:ridor 

-. TYPE RCEYTt D ES C t I P 
'SHCL MISS PEM< 3!.ECS ZQ'J1BTh 

trans-CorrIdor 18 West Sixth t. Citticr :::d. 
29 

trans-Corridor 47 East Olvc 21vd. ::4.4 :2.:277 
17 

Cross-Corridor 423 Lone Seae, - Pasadena via .':ant :54.4 2,t44 10 

'trans-corridor . 820 Los 7tge.os-aittier-La ebia-3rc 2T:.: L985 22 

?rans-Corridor 822 Los geles -:thittier - La xirtt 
4 3 

Cross-corridor 825 ilawatiar. 
2.6 4.3 2 

Cross-Corridor 826 EuntLn;to Park - owney :36.5 to 

Cross-Corr±dor 827 El Y.onte-Cerrltos - Seal .t.2 
6 ,:so 

Cross-corridor 828 Marir.e Le1 Re.-c?tt±nçton ?trk-W!t 22.3 3,1 15 

Cross-Corridor 8fl Cerritos-tc,Lttser-?±oo ive:a fl.2 456 2 

Cr*ss'tcortidor U9 RosencaC Sltd. - .akewood Evd. 137.7 3,116 14 

Cross-Corridor 840 Rosecrans Avente Z:C.7 1,905 8 

Norwalk Local Serzce 
223,. 8 2,996 

16 

LI 
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M.TERNATIVE B-Sb 

I 
EVE.RBLE LE BUSWAY OPERATING PLM4 

SANTA. ANA FREEWAY CORRIDOR 

I 
As defined for this project, the Santa An Freeway reversi- 

Ible lane busway would operate inbound to Los AngeleE in the A.M. 

peak. Off-peak direction buses would operate via a combination 

jof mixed-flow on the freeway aM alonq arterial streets parallel and adjacent: to the freeway. Stations on the busway were assumed 

I 
at Atlantic Boulevard, Greenwood Avenue, Lakewood Boulevard, 

Florence Avénüe, Norwalk Boulevard, Catrnenita Road and Knott 

Avenue. 

Although busway and off-peak routes would extend as far 

Isouth 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-Pullerton portion of the route was defined as a fee4er 

I 
line equivalánt to the *800 Line defined for the two-way busway 

alternative. 

The Operating Plan 

IThe Santa An Busway trunk line was designated line #757 
in this alternative. As with the two-way busway plan, service 

Ilevels were based On ptojected demand, with pe4k direction head- 

ways ranging from 54 seconds during the peak hour to three miii- 

I 
utes midday and 7.5 minutes in the evening. Off-peak direction 

headways were also asaid to be cppa;, leto those of the two- 

I 
way busway, but. due to the longer touting and slower travel times 

of the off-peak direction service, more vehicle travel times of 

the off-peak direction Service, more vehicle miles and hours would 

Ibe required to provide comparable service. Table 44 summa rizes 

operating characteristics of the trunk line tin er the reversible- 

I 
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aane busway plan. 

Feeder service to the reversible-lane busway was assumed to 

be of the same route clonfiguration and level as that of the two- 

way busway plan, with a notable exbeptibn. 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 

Iand the allied feeder and parallel arterial routes. Table 46 

documents the assumed 'background' service. 

I 
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TRIPS LNE 
LENGTH 

çlflour.$) (MILl 

867 259312) 

Table 44 

SUMMARY OF OPERATING CHARACTERISTICS 
REVERSIBLE LANE BUSWAY 

CYCLE BUSES NEEDED BUS HOURS (1) BUS MItES 
tIME. AM. PM NON- NON- 
(MIN) PEAK BASE PEAK NIGHT REVENUE REVENUE TOTAL REVENUE REVENUE TOTAL 

177 19.8 59 198 24 1,279 301 1,580 22,481 6,066 28,135 

Bs 
oürs = jjRunting time x Bus Trips) 601 + tsase Buses X + (Pfl Only Uuses X 

Average of peak direction (22.47 busway) and of f:"peak: direction (29.3.9 non-busway) 

Roundtri'p including layover factor 1.10 (See Technical MemorandUm flU: 



Table 45 
OPERATING CHARACTERISTICS - REVERSIBLE LANE BUSWAY WITH FEEDERS 

FREEWAY. TRANSIT AND PRINCIPAL. FEEDER LINES 
Santa Ma Freeway Corridor 

Bus Time. vehicle Miles. Peak 
Line Route Type Route Direction R! Operated Freeway Surface Total Bus Hours: Bus Required 

757 Freeway Transit LABCD -. Fullerton ARTIC All Day 13,280 14,855 28,135 1580.0 198 

800 Feeder Santa Ana-Fullerton P&R ADS All Day 1,561 288 1,849 106.4 8 

801 Parallel Arterial Norwalk-LACSD via Telegraph ADS All Day 92 4?71 563 32.6 7 

831 Feeder .Pico Rivera-Lakewood via 
Paramount ADS All Day - 2,844 2,844 160.4 8 

832 Feeder Nbrwalk-Playa Del Ray via ADS All Day - 3,343 3,343 303.0 19 

836 Feeder Brea-El Segundo via 
Imperial ADS All Day - 3.186 3,186 224.2 15 

Subtotal ADD 1,653 10,132. 11.785 826.6 57 

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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TABLE4h 

OPERATING CHAACTERIS?ICS 

CONSTANT "BACKGROUND" SERVICE 

Santa An Freeway Corridor 

R0UTh: flfl ROUTE 0 E S C R I P t 1 0 N VETCLE HOURS VERICLE MILES PEAR BUSES REQUIRED 

Trans-corridor 18 Nest Sixth St. - Whittier blvd. 349.0 3,970 29 

Trans-Corridor 47 East Olympic Blvd. 204.4 2,277 17 

Cross-corridor 423 Lang Beach - Pasadina via Atlantic 154.4 2,444 10 

:Trans"Corridor 820 Los Angeles-Whittier-La Habrat-Drea 270.1 :4,'985 22 

Trans-Corridor 022 Los Angeles - Whittier -. La Nirada 44 .2 704 3 

Cross-corridor 825 . Hawaiian Gardens-Norwalk-Whittier 29.6 488 2 

Cross-Corridor 826 Huntington Park - Downey 138.5 1,950 10 

Cross-Corridor 827 El Monte - Ceriitos - Seal Beach 87.2 1,300 6 

Cross-CorridOr 828 Marina Del Rel-Huntington Park-whittier 222.9 3,010 15 

tross-corridor 821 Cerritos-Whittier-Pico Rivera 22.2 456 2 

Cross-corridor 829 Ibsesead Blvd. - Làlcewood Blvd. 187.7 3.116 IE 

Cross-Corridor 840 Rosecrans Avenue 110.7 1,905 8 

lonialk Local Service 223.8 2,996 36 
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SUPPLEMENTAL FEEDER SERVICE 

ITO LINE HAUL SERVICES 

IN THE SINTA AZA FREEWAY CORRIDOR. 

Each of the. transit plans described in above sections 

I 
assumes a feeder element designed to connect line-haul services 

with park-and-ride sites and other concentrations of potential 

.patrons. Other heder services will be provided by crosE 

Icorridor lines in the assumed "background" service (i.e., exist- 

ing routes unaffected by the variOus transit plans presented 

Iherein). However, since the amount of reserve capacity which 

will exist on these lines in 1990 is unknown, it was assumed 

I 
for purposes of this analysis that the ..sting service levels 

on these lines would have no reserv e capacity to perform feeder 

functions. Consequently, a supplemental feeder plan was 

I developed for each alternative based on increments to existing 

cross-corridor lines. 

I 
Tables 47 through 49 define the supplemental feeder service 

Irequired to fully serve projected transit access patronage 

at each transit station for each Sãñta Ma Freeway alternative. 
Service levelS are based on mode-of-acceSs station volumes 

I provided by Caltrans, and routels are defined as service 

increments ("trippers") on existing routes or portions thereof. 
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Table 47 

I.SUPPLEMENTARY FEEDER SE*VICE 
SANTA AWL FREEWAY CORRIDOR 

LRT AND ICTS 

PR. Hr. Peak 

I 
Statiop Buses/ Daily Buses Daily Bus Dail 

Served Line Area Served. Hr. Trips Requite Miles. Bus Hours 

I 
Indiana 32A LACBD to Cal State 1 6 2 199 16.6 

4Th LACED to Garfield 1 6 3 156 197 

Atlantic 259A Firestone to Whittier 1.5 9 1 146 10.1 

Santa Ma st. to Beverly 1.5 9 2 184 12.5 I423A 

SOLA Atlantic to Rosemead 2 12 2 185 11.6 IGreenwood 

Lakewood 829A Alondra to Whittier 1 6 2 185 12.8 

831A Alondra to EOL 2 12 4 290 28.4 

Eloriner 828A Santa Ma to La Habra 2 12 4 348 

I 827.; cenItas to whittier 2 6 2 214 14.6 

INorwalk 825A Whittier to Hawaiian Garden&..5 9 3 322 233 

S3 Brea to Long Beach Boulevar&.5 9 5 536 3.6.5 

I 
Carmsnita 821A Pioneer to whittier 1.5 9 3 342 23.6 

844A Bellf1.ower to La Mirada 1.5 9 2 220 16.2 

0C29A Cerritos to Central 2. 12 4 40 .28.4 IKntt 

846A Studebaker to E 2 12 2 228 16.4 

41 3,958 298.1 

C.. 
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(;. Table 48 

ISUPPLEMENTARY FEEDER SEVICE 

SANTA ANA FREEWAY CORRIDOR 

ITWO-WAY BUSWAY 

Plc. Hr. Peak 

I Station Buses! Daily Buses Daily Bus Daily 

Served Line Area Served Hr. Trips Require Miles Bus Hours 

IIndiana 32A ICBD to Cal State I 6 2 199 16.6 

47A LACED to Garfield .1 6 3 156 19.7 

Atlantic 259A FirEstone to whittier 1 6 1 109 7.3 

423A Santa Ana St. to BEverly .1 6 1 ll9 7.7 

Greenwood BOTh Atlantic to Rosemead 2 12 2 185 11.6 

I 
LàkSood 829A Alondra to Whittier 1 6 2 185 12.8 

I831A AlondrE to 2 12 4 290 28.4 

Flornier 8:28A Santa Ana to La fiabra 2 12 4 348 27.4 

I 827A rritos to whittier 1 6 2 214 14.6 

Norwalk 825A whittier to Hawaiian GardEns15 .9 3 322 23.3 

836A Brea to Long Beach Boulevard1.5 9 5 536 36.5 

Carmsnita 821A Pioneer to WhIttier 1.5 9 3 342 23.6 

844A Beliflower to La Mirada 1.5 9 2 220 16.2 

I 
xnott 0c29A Cerritos to Central 2 1? 4 403 28.4 

846A Studebaker to EOL 2 12 2 228 16.4 

I 40 3,847 290.5 
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Table 49 

ISUPPLEMENTARY FEEDER SERVICE 

SAJTA ANA FREEWAY CORRIDOR 

PEAK DIRECTION BUSWAY 

Plc. Hr. Peak 

I Station Euses/ Daily Buses Dai1' Bus Daily 

Served Line Area Served Hr. Trips Require Miles Bus Hours 

IIndiana 32A LAdED to Cal State 1 6 2 199 16.6 

47A LACED to Garfield 1 6 3 156 19.7 

Atlantic fl9A Firestone to whittier 1 6 1 109 7.3 

CIA Santa Arm St. to Beverly 1 6 1 110 7.7 

1 

Gkeenwod 831A Atlantic to Rosemead 1 6 1 92 5.8 

Lakewood 829A Alondra to whjttie± 1.5 9 3 277 19.2 

II.: 

831A Alondra to EOL 1.5 9 3 328 

I 
Flormr 828A Santa Ana to Ia }iabra 1 6 2 174 13.7 

E27A Cerritos to Whittier 3. 6 2 214 14.6 

Norwalk 225A Whittier to Hawaiian Gàdes 6 2 215 15.5 

836A Brea to Long Beach aouleva1d 6 3 346 23.7 

Carxnsnita 821A Pioneer to Whittier 1 6 2 228 15.7 

I844A Beliflower to La Mirada 1 6 2 170 12.0 

I 
Knott 0C29A Cérritos to Central 1.5 9 3 302 21.3 

846A Studebaker to EOL 1.5 9 2 189 13.2 

.32 3,109 227.3 

I 
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I 
IV. OPERATING COST ESTIMATES 

I 

I 
Estimates of annual Operating costs were developed in 

this study for at least one opéráting plan for each nodal 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.. 

I 
Emphasis was given to achieving consistency in basic closting 

Iassumptions used in assessing the rail and bus alternatives, 

although different methodologies were employed. For the bus 

I 
trãñsit alternatives, cost estimates Were based on unit clost 

parameters reflecting the recorded experience of SCRTD. The 

resulting cost model was reviewed with SCRTD staff and refinements 

Iwere made as requested for purposes of this planning study. p1 

rail alternatives,a unit cost approach was considered iñappro- 

Ipriate, and estimates were developed based on specified man- 

power requirements and other cost parameters, utilizing the 

Iexperience of operators of similar rail syStems in other areas, 

adjusted as appropriate for conditions in Los Angeles. All 

I 
estirnate.s reflect current prices in the Los Angeles area and 

SCRTD wage levels existing at the tithe of study. 

Ixethodolor for Estimating Rail 9!eratin!. Costs 

All of the proöedures ethployed in the process of estimating 

rail operating costs provided for uniform treatment of alternatives. 

IThe estimates included manpower resources required to support 

the alteInatives, and estimates of material and purcha sed service 

Ieçises. Costs were segregated by the following categories: 

Il) Transportation 

2) Maintenance-of-Equipment 

3) Maintenance of Way 

I4) Insurance and Damages 
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5) Electrical Energy 
6) General and Administrative 

For all of the operatin4 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 clürrent price experience in the ts Angeles area and preséht 
SCRTD wage levels as base. Rates of clompensation 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. 

I 
The existing labor agreement between the United Transportation 

Union and SCRTD (expiration date, 31 May 1982) included referende 
to rail transit operations. PrOvisions of this agrer.ent 

Ipertinent to the analysis were: 

I) Average vacatiOn time of 3 weeks per year. 
2) Provision of Ii holidays per yéEr for full tine operators. 
3) An average of 8 paid sick days per year for full-time 

Operators. 
4) Use of part-time operatOrs, not to exceed 10 percent 

of total operator work force. 
5) Overtime (greater than S hours per day) at 1.5 tines 

base wage rate. 
6) Car marshalling by qualified "switchers". 
7) Straight time compensation of $9.46 per hour for 

operators 

Other assumptiOnS used in developing the operating and mainte- 
nañce cost estimates for all of the rail alternatives included 
the following; 

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

I ASSUMED 1981 ANNUAL AVERAGE WAGE 
AND SALARY RATES (EXCLUDING FRINGES) 

.1 

Transpertation 
Operators and Car Marshallers $19,750 
Dispatcflets and Train Control Personnel 19,003 
Patrolmen 19,000 
Revenue Collectors 20,950 
Passengers Services Personnel 18,460 

I 
SupervisiOn 29,000 
Office Support .15,900 

Supervisor - Operations 36,500 

I 
Mechanics & Electricians $24,640 

' Supervision 31,000 
Car Cleanets 18,480 
Storekeepers 22 180 

I 
Clerks & Of fice Support 17,000 
Supervisor - M, & E 41,000 

IMaintenance-of-way 

Machine Operators $23,400 
Technicians 22,000 
Laborers 
Supervision 31,000 

Cene±al and 

Supervisory Personnel $32,000 
accounting Support 18,3.00 

Purchasing Support 20,900 
Ticket E.toOèrs, 
Rettievers, Srtër 15,600 

or rice Support 17,250 
General Manager 61,200 
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I 
2) Recovety (layover) time equal to approximately 10% of 

I 
estimated running tine. 

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

4) Use of autOmatic fare collection equipment to simplify 
revenue collection and maximize passenger accoirodation. 

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

6) Use of automated car washing and cleaning equipment, H 

I 
with daily cleaning and weekly washing of cars. 

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

I 
8) Incremental general and administrative costs related 

directly to initiation of rail service in the corridor. 

9) Application of 1981 wage and price levelE to all of the 
Irail alternatives. 

10) Operation and maintenance requirements sized to 1995 

I 
service conditions. 

.11) 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.. 

I13) 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 labO± agrCérnént. Based 

on actual SCRPD experience, an allowàhce of 8.5% of aEsigned 

work 
hours per operator lost due to sick time was included. An 

allowance of $125 per operator for uniform expense was inlclu4e4 

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 

Iand control, passenger services, sectnity, revenue collection, 

car marshafling and Eüpervision. Resources required to staff 

I 

I 
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I 
these departments were estimated using experience of. rail 

transit operators as a guide. WageS in the transportation 

department wete assumed to range between $38,500 and $15,900. 

$ecuLr.ity needs were estimated, based on number of stations, 

I 
.system route-miles and anticipated passenger volumes. Patrols 

required for security at yard 'aM maintenance facilities were 

also included. Patrolman salaries were estimated at $19,000. 

IThe avera4e supervisory wage was estimated to be $29,000. 

IRevenue collection would be accOmplished using two-man teams. 

Duties 1 uld .inolude revenue collection, filling change machines, 

Icash receipts transportation and reconciliation. 

I 
Estaina tes of maintenance-of-equipment ct. were based on 

a schedule for preventjve maintenance inspection and repair, 

daily defect repair, car cleaning and washing, motor blowing, 

Irepair and maintenance of the yard an4 shop facility, backshop 

repair of components, storekeepers and SüperviEiOb. 

I 
The preventive maintenance inspection and repair schedule 

Ithat was developed calls for inspection intervals based On 

mileage or monthly frequenoy, whichever comes first. Vehicle 

I 
components were divided into categories that would be serviced 

at differing intervals based on their complexity and anticipated 

I 
rates of failure during normal operations. The preventive 

maintenánOe inspection and repair department would perform minor 

repair work. Most repair of vehicle components would, however, 

Ibe done in a daily defect repair department. For the rail 

transit alternatives under consideration in this study, annual 

Icar-miles per car would vary between 70,000 and 100,000. 

I 
COmponents requiring repair would be serviced primari-ly ifl 

house. A branch of the ma intenance-of-equipinent department would 

provide Spare parts tot equipment needs. Also included was 

I 
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I 
sufficient mähpowér for repair and maintenance of the yard 
facility and shop building. 

znnua1 sála±ies in the maintenance-of-equipment department 
were assumed to range from $15,725 to $43,000. Mechanics, 
eJectricians and other skilled maintenance personnel would be 
paid $24,640 annuall' On average.. 

Material expenses for maintenance-Of-equipment were 
appra,tinatei' l2.5 per Oat-mile. This is consistent with 
estimates of niterials expense for rail transit systems comparable 
to those being considered in the Santa .Añ. d Harbor Freeway 
Co±r:idor. An additional allowance of 5% of maintenance-of- 
equipment expense was Included to account for contracted Services. 

Eátimates of maintenance-of-way cost were prepared for track 

and 
guideway, signals, power supply, station cleaning anld buildings 

and signs. Maintenance of fare collection. equipment, was included 
in costs of maintenance-of-way. 

All of the systems under consideration were assumed. to be. 
Idouble-tjadk throughout., with traók constructed using conventional 
railroad materials. Crew sizes and manpower requirements for 

Itrack maintenance will varied for eaáh of the SyStéfts U der 
consideration based upon differences in t±ack-miles, cat-miles, 

Iand gross ton-miles. 

I 
Mfle;al expenses for mainteaaiwe of track were estimated 

by annualizing the OoSt Of t±aO]t ,00mpOnehtS over a normal 
service life. Estimates of manpower and material requirements 
Ifor maintenance of the power and signal Systems were developed 
Iusing the SaEie iliethods.. 

COEts for StatiOn cleaning wee estimated 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 ma itenance 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 appro*imately 8% of total costs. This is consjstent 

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 years. 

One aspect of the operating and maintenance cost estimates 

deserves emphasis. In developing estimates of material require- 

ments br ma intenance .of fixed facilities along the rail line, 
etimates of serviOe. life were, based on experience in the rail 
transit industry at large. A uniform annual rate of material 
replacement was 'assumed in all cases. The estimates represent 

annual levels of expenditure that would be incurred in a normal 

year of operation. Maintenance expenses for material replacement 

could be expected to fall below the indicated levels during early 

years of operation. Expenses would increase gtadually until a 

stable situation, involving normal cyclical material replacement, 

would be achieved. This condition Gould be anticipated by the 

15th year of Operation. 
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Insurance, injuries and damages expense were estimated 

using the cofl 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 est.ted based on energy 
consumption rates calculated by a train performance model. The 

estimated rates include recognition of differing capabilities, 

±equirements, and characteristics of th candidate techitologies. 

The estimates include allowances for distflbution and conversion 

losses of 5% ahd 3%, respectively. An allowance of approximately 

30% was included to account for auxiliary loads and energy 

consumed in other than train operations. A chargé of 6.7* per 

KWH às üséd in estimating ehergy costs, and conjunctive bJ4rg 
was assumed to apply. 

Génerál and administrative requirements were limited to the 

incremental expansion of scgp staff that would be required for 
initiation oE rail service in the Harbor and Sàta AñE Freeway 
Corridors. Additions to the personnel, accounting, purchasing, 

planning and scheduling departients would be made. The rail 

services would be staffed with a general .Eiiagét, administrative 

assistant and secretary. A small personnel group would supplement 

existing SCRTD staff. 

Accounting Staff wOuld be Etpplémented by an accountant, 

Iclerks áhd data processing support who would be assigned to the 

rail transit operation. in addition to normal staff requirements, 

Inew positions woul4 be clreated for ticket retrieers, and ticket 

sorting and encodinq cle±kE. Incremental additions in purchasing 

Iwould also be required. These would include a purchasing manager, 

purchasing agents, clerks and a Sécrétàry. Finally, a planner 

I 
aM clerk typist were included to support the general manager in 
planning, development and scheduling. 

I 
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I 
It was asswüed that administrative salaries would range 

Ifrom approximately $Gl,000to $14,800. An additional allowaice 

of 5% of total general and administrative, cOSts was included to 

I 
accOunt for prOfeSsional services and contracted assistance. 

Material expenses for administrative functions were estimated 

based on general experience in the rail transit industry. 

Methodology for Estimating Bus Operating costs 

For estimating 1995 bus operating costs, the following 

Iincremental cost form . l.a was applied; 

I1995 Incremental Costs (1981 dollars) a $18.00 x bus hours 

+ $1.29 x ARTIC bus miles on freeways + $0.92 x 

IbuS mileS oIl 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 5].) 

Iassume the following: 

IHorly lakpr ad fringe benefit costs will approximate 1980 SCRTD Values (excluding inflation); 

I 
2. Fuel prices will increase (in teal tents) by approximately 

50 per cent from 1980 levels, due to declining reserves 

of low cost crude oils: 

I3. Assignable General and Administrative Overhead costs 

will dbnEtitüté approximately s per ôéxt of total 

Imileage and hour costs; 

4! Articulated buses will rg4e approximately 40 per 
IcéIlt mOre. fUel per:Eile and 29 pet cent mote maintenance 

costs than standard buses; and 

I 
5. Buses. running on freeways will be about 17 per cent less 

costly .per mile for fuel and fltaintenance than the 

system as a whole. 

I 
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Table .51 

FUTURE (1995) UNIT BUS OPERATING COSTS 
(1981 dollars) 

Representative Express Bus Operators 
1-110 and I-S Freeway Corridors 

BUSHOUR( 
) 

BUSMILE FACTORS OVER1ftAD 
FACTOR a 

Fuel(b) Other Total FACTORS 

Freeway Lines 

IArticulated 
Buses $18.00 $0.35 ' $0.94 1.29 Five per cent 

1 
Improved ADB 18.00 G.25 0.67 0.92 

surcharge on 

costs. 

On-Street Lines. 

Improved ADB. 18.00 0.30° 0.80 1.10 Five per cent 
surcharge on 

I 
Articulated variaose 

Buses 18.00 0.42 1.03 1.45 cosis 

1 ... . 

(a) These facto±s are applied to an estimate of total scheduled 

I 
hours and miles, including pull-Out and pull-in times and 
mileages. See Tech. Memo 3, "MethodOlogy for DevelOping 
Transit System Operating Data", Appendix A, item 1. 

.I 

(b) 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 

I 

of freeway conditions and also of older, pre-AD3 fte.-eficiat 
buses. 

(c) Assumed 1995 fuel costs, 50 per cent above 1980 prices. 

.I 

(d) Assumes that future generations of Advancled Design Buses (ADB's) 
will be comparable to older "new look" designE. 
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The $l$.00 unit cost value related to bus hours iii the 

formula. representS Operator wages and fringes and other direct 

operating costs such as line superv sion and dispatching. The 

operator wagels 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), tili.tar!y 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 äare 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-tithe 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 

Ia different coefficient being assumed for articulated and 

single-unit buseS, and 10± fréewáy and local street service. 

The unit factor for "other costs" represent the costs of 

parts, mechanics' tine, tires, other vehicle maintenance items., 

and the general-adminiStrative pôrtiôn 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 asses that approximately 5 per cent. of 

system operating cst.s represent overheads which vary with on- 

the road vehicle miles Bid vehicle hours. This assumption is 

consistent with the approach used to develop tail operating 
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I 
costs. The other overhead costs (front 11 to 25 per cent of the 

Itotal) 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&N Costs - Harbor Freeway Corridor 

Tables. 52 to 62 sunmiarize the estimates of annual operating 

Icoats (operations and maintenance) which were developed for the 

the primary Harbor Corridor alternatives by applying the costing 

Iprocedures described above in conjunction with operating 

statistics documented in Chapter III. costs for rail and bus 

I 
systen elements are. shown separately. A comparative summary is 
provided in Table 63. 

II. 
(1.0) 

Technical Memorandum No. 10, estimating Bus Service 

J Operating Costs for 1-110/1-5 Freeway Corridor Studies, 
Wilbur Smith and Associates. 
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Table 512 

SUMMARY OF OPERATING STATISTICS AND COSTS 
HARBOR FREEWAY CORRIDOR 

NO-BUILD ALTERNATIVE (A-i) 

CATEGORY LINE HAUL FEEDER BACKGROUND TOTAL PLAN 

Daily Rail Car Miles -- NA NA -- 

Daily Train HOurs NA NA -- 

Daily ADS 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 ADS Bus Hours 200.6 -- 7,403.2 1,603.8 

u 
Daily ARTIC Bus Hours 840.0 -- -- 840.0 

I1 
th Total Daily Bus Hours 1,040.6 -- 7,403.2 9,283.8 

Peak Rail Car Requirement -- -- -- -- 

Peak ADS Bus Requirement 21 -- 551 578 

Peak ARTIC Bus 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 -- $16,877,000 $90,306,000 
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Table 53: 

SUMMARY OF OPERATING STATISTICS AND COSTS 
HARBOR FREEWAY CORRIDOR 

TSM ALTERNATIVE (A-2) 

CATEGORY LINE HAUL FEEDER BACKGROUND TOTAL PLAN 

Daily Rail Car Miles NA NA -- 

Daily Train Hours -- NA NA -- 

Daily ADS Bus Miles 3,877 -- 109,205 113,082 

Daily ARTIC Bus Miles 26,840 -- -- 26,840 

Total Daily Bus Mills 30,717 -- 109,205 139,922 

Daily ADS Bus Hours 230.7 -- 8,5l3.7 8,744.4 

DaIly ARTIC Bus Hours 1,595.9 -- -- 1,595.9 

Total. Daily Bus Hours 1,026.6 -- 8,513.7 10,340,3 

Peak Rail Car Requirement -- -- -- 

Peak ADB Bus Requirement 29 -- 634 663 

Peak ARTIC Bus Requirement 150 -- -- 150 

Annual Cost Rail -- NA NA -- 

Annual Cost - Bus $ 26,656,000 -- $ 88,409,000 $115,065,000 

Total Mnual Cost $ 26,656,000 -- $ 85,409,000 $115,065,000 



table 54 

SUMMARY OF OPERATING STATISTICS AND COSTS 
HARBOR FREEWAY CORRIDOR 

ThO-WAY BUSWAY (A-3a) 

CATEGORY LINE HAUL FEEDER BACKGROUND TOTAL PLAN 

Daily Rail Car Miles NA NA -- 

Daily train Hours .--: NA NA -- 

Daily ADS Bus Miles 15,892. 109,205 125,097 
Daily ARTIC Bus Miles 28,382 . -- -- 28,382 
total Daily Bus Mile's 28,382 15,892. 109,205 153,479 

Daily ADB Bus Hours 1,077.1 8,513.7 9,590.8 

i 
Daily ARTIC Bus Hours 1,386.6 -- -- 1,386.6 

Total Daily Bus Hours 1,386.6 1,077.1 85l3.7 10,977.4 

Peak Rail Car Requirement -- -- -- 

Peak ADS Bus Requirement -- 
. 101 634 735 

Peak ARTIC Bus Requirement 174 -- -- 174 

AnnualCost-Rail NA NA -- 

Annual Cost - Bus $ 20.,'186,000 :$ 11,822,000 $ 88,409,000 $120,417,000 

Total Annual Cost $. 20,186,000 $ 11,822,000 $ 88,409,000 $120,417,000 
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table 55 

SUMMARY OF OPERATING STATISTICS AND COSTS 
HARBOR FREEWAY CORRIDOR 

PEAK DIRECTION BUSWAY (A-3c) 

CATEGORY LINE HAUL FEEDER: BACKGROUND TOtAL PLAN 

Daily Rail. Car Miles -- NA NA -- 

Daily train Hours: -- NA NA -- 

Daily ADB Bus Miles -- 15,128 109,205 124,333 

Daily ARTIç Bus: Miles 28,974. -- 28,974 

Total Daily BUS Mills 28,974 15,128 109,205 153,307 

Daily ADB Bus. Hours -- 1,029.9 8,513.7 9,543.6 

baily ARTIC 'BUs Hours 1,480.9 -- -- 1,480.9 

Total Daily Bus Hours 1,480:.:9 1,029.9 8,513.7 11,024.5 

Póak Rail Car Requirement -- 

peak ADS-Bus pquirement -- 93 634 727 

Peak ARTIC Bus Requirement 185 -- -- 185 

Annual Cost - Rail -- NA NA -- 

Annual Cost - Bus $ 20,985,000 4 11,276,000 $ 88,409,000 $102,670,000 

Total Annual Cost $ 20,985,000 $ 11,276,000 $ 88,409,000 $120,670,000 



Table SGa 
N 

SUMMARY OF OPERATING STATISTICS AND COSTS 
HARBOR FREEWAY CORRIDOR 

ICTS FULL SERVICE (A-4a) 

CATEGORY LINE }ffitJL FEEDER BACKGROUND TOTAL PLAN 

Daily Rail Car Miles 53,700 NA NA 53,700 

Day Train Hours 503.0 NA NA 503.0 

Daily ADB Bus Miles -- 15,615 109,2b5 124,820 

Daily ARTIC Bus Miles 8,551 .. 
-- 8,551 

Total Daily Bus Mi1s 8.:551 15,615 109.205 13337l 

Daily ADB Bus Hours 1,108.1 8,513.7 9,621.8 

Daily ARTIC Bus Hours 364.2 -- -- 364.2 

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 -- 102 634 736 

Peak ARTIC Bus Requirement 45 -- -- 45 

Annual Cost - Rail $ 30,389,000 NA NA $ 30,389,000 

Annual Cost - Bus $ 5,798,000 $ 11,950,000 $ 88,409,000 $106,151,000: 

Total Annual Cost $ 36,187,000 $ 11,950,000 $ 88,409,000 $136,546,000 



Table 56b 

HARBOR FREEWAY CORRIDOR RAIL TRA!IT ALTERNATIVES 
ESTIMATED MANPOWER REQUIREMENTS ICTS FULL SERVICE ALTERNATIVE 

noartthtttbohl Estimated Marpower 

Transportation: 
Operators (includi® supervision) 144 
Dispàtchiñg and Control 26 
Passenger Services 21 
Security 44 
Revenue Collection 20 
Car arsw1ling 10 
Traffic 
SupErvision 

Total T±änsportation 277 

Maintenance-of-Equipment:. 
Foremen 12 
Mechanics 42 
Electricians 42 
WelderS 2 

MachinistS 4 
Air Conditioning Elebtticians B 

Electronic Technicians 
Car Cleaners 24 
Storekeepéts .5 

Clerks 4 
Supervision and Other 4 

Total Maintenance-of-EquipmEnt 182 

Maintenarce-of-Way and Structures: 
TraIckwotkT 3? 
Power and Signal System 56 
Statidn Cleaning 19 
Fare Collection Equipment 20 

Total Maintenarte-o f-Way & Structures 132 

General and Administrative: 
System MSnagenit 3 
PErsdnnel 4 
Accounting 13 
Purchasing 6 
Planning and Scheduling 2 
Safety A 

Total General and Admiristtativë 32 

Total Employees 
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Table 56c 
ESTIMATED COSTS OF OPERATIONS MW MAINTENANCE 
HARBOR CORRIDOR, ICfl FULL SERVICE ALTERNATIVE 

Cost Category: No. of EmplOyees Annual 0st 

TranpOttation. 277 $8,415,400 

Maintenarce-of.EqUipment. 182 8,561,100 

Maihtenarce..of-Way. 132 .5237,40O 

Electrical Enefgy. 4,602,000 

Injuties and Damages. 2,360,000 

Gerral and Mrn.thistrative. ... 1,213,300 

Totéls S3o,389,200 

Estimated Annual Operating Statistics: 

Cycle Time1 mm. 83 
Peak Headway, in. 2 

Qase Headway, mTh. 3 

Ahnuál Revenue TrainHours (000). 154.9 

Anrual Cat-Miles (000,000). 16.54 

Arihual Passenger-Space-Miles (000,000). 959 

Anrual PaSerers (000,DbW. 40.6 

Annual Gross Ton-Miles (000,00d). 352.8 
Fleet Size, vehicles. 138 
ROute-Miles 25 

Estimated vetage Cost Per: 

Revenue Car-Mile, $.. 1.84 

Päsenger Space-Mile, 0. 3:.8 

Passenger, 0. 75 

Emp1yee, $000. 48..8 
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table 57a 

SUMMARY OF OPERATING STATISTICS AND COSTS 
HARBOR FREEWAY CORRIDOR 

ICTS WITH TUPNBACKS :(A-4) 

CATEGORY LINE HAUL FEEDER BACKGROUND TOTAL PLAN 

Daily Rail Car Miles 41 jOO6 NA NA 41,006 

Daily train Hours 454 NA NA 454 

Daily ADS 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 ADS Bus Hours -- 1,108.1 8,513.7 9,621.8 

!1 Daily ARTIC Bus Hours 364.2 -- -- 364.2 

1' Total Daily Bus Hours 364.2 l,108.1 8,513.7 9,986.0 

Peak Rail Car Requirement 102 -- 102 

Peak ADS 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 S 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 



U 

Table 57b 

HARBOR CORRIDOR IaS ALTERNATIVE, ARTESIA TUENBACKS 
ESTIMATED MANPOWER REQUIREMENTS 

Department/Function Estimated Manpower 

Transportation: 

Operators (including supervision) 130 
Dispatching and Control 26 
Passenger Services 21 

Security 44 
Reverue Collection 20 
Car Marshalling 10 
raffiç 5 
Supervision 7 

Total Transportation 263 

Maintenance-of-Equipment: 

Foremen 10 
Mechanics 32 
Electricians 32 
Welders 2 

Machinists 2 

Air Corditionir)g Electricianà 7 

Electronic Technicians 28 
Car Cleaners 20 
Storekeepers 4 

Clerks 3 

Supervision and Other 

Total Maintenance-of-Equipment 143 

IMaintenance-of,-Way and Structures: 

Trackwork 34 

Power and signal System 56 

I Station Cleaning 
Fare Collection Equipment 20 

Total Maintenance-of--Way & Structures 129 

General and Administtative: 

iiSystem Management 3 

Personnel 4 

Accounting 13 

Purchasing J 6 

Planning and Scheduling 2 
Safety 4 

I TOtal General and Administrative 32 

ITotal. Employees 22 
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Table 57c 

ESTIMATED COSTS OF OPERATIONS AND MAINTENANCE 
HARBOR FREEWAY CORRIDOR ICTS ALTERNATIVE, ARTESIA TIJENBACKS 

I 
Cost Category: No.. of Employees AnNual Cost 

JTransportation. 263 $7,988,200 

I 
Maintenance-of-Equipment. 143 6,456,000 

Maintenance-of-Way. 129 5,100.000 

Electribal Energy. 3,481,000 

Injuries and Damages. 2,124,000 

General and Administrative 32 1,213,300 

Totals $26,362,500 ,gZ 

Estimated.finnual Operating Statistics North of South of 

Artesia 

Cycle Tine, mm. 59 87 

Peak Headway, Miii. 3 8.5 

I Base Headway, mm. 3.5 10 

Route Miles 14.6 25 

JJAnnual Revenue Train-Hours (000). 139.9 

Anrval Car-Miles (000,oDc). .12.63 

IIAnnual Passenger-Space-MiiS (oco,00o). 608.8 

IAnrual Passengers. 40.6 

Annual Gross Ton-Miles (00D,000). 282.4 

fleet Size, vehicles. 118 

Estimated Average Cost Per: 

Reven.ie Car-Mile, S. 2.0 

Passenger Space-Mile, 
. 4.3 

Passenger, t. 65 

Employee, $0001 46.5 

I 
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table 58a 

- SUMMARY OF OPERATING STATISTICS AND COSTS 
HARBOR FREEWAY CORRIDOR 

LRT-FULI. SERVICE (A-Sb) 

CATEGORY LINE HAUL FEEDER BACKGROUND TOTAL PLAN 

Daily Rail Car Miles 18,300 NA NA 18,300 

Daily Train Hours 133.8 NA NA 133.8 

Daily AD Bus Miles -- 18,102 109,205 127,307 

Daily ARTIC Bus Miles 8,551 8,551 

total Daily Bus; Miles 8,55,1 18,102 109,205 135,858 

Daily AUB Bus Hours -- 1,391.0 8,513.7 :9,904.7 

._ Daily ARTIC Bus: Hours 364.2 -- 362.4 

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 

Peak ARTIC Bus Requirement 45 -- 45 

Annual Cost - Rail $ 16,406,000 NA NA $ 16,06,000 

Annual Cost - Bus $ 5,798j000 $ 14,482,000 $ 88,409,000 $108,689,000 

Total Annual' Cost $ 22,204,000 $ 14,482,000 $ 88,409,000 $125,095,000 



- table 58b 
Harbor Freeway Corridor Rail Transit Alternatives 

Estimated Màrpower Requirements; LRI Full Service Alternative 

Department/Function Estimated Manpower 

Transportation; 
Operators (including supervisiofl) 
Dispatching and Control 
Passenger Services 
Security 
Revenue Collection 
ar Marshalling 
Traffic 

Supervision 

Total Transportation 

Maintenaite-of-Eguipment: 
Foremen 
Mechanics 
El eçtricians 
welders 
Machinists 
Air Conditioning Electricians 
Electronic Technicians 
Car Cleaners 
Storeksepers 
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 

I 
General and Administrative: 

System Management. 
Personnel 
Accounting 

I 
Purchasir 
Planning and Scheduling 
Safety 

jTotal General and Administrative 
Total Employees 

fT 

I 179 

39 
17 
14 

30 
12 
7 
2 
3 

9 
20 
20 
1 

2 

5 
16 
12 

3 

1 

4 

37 
41 

13 
14 

2 

2 
a 
4 

2 

2 

124 

93 

105 

20 



Table 58c 
Estimated Costs of Operations and I.laintenance 
HarbOr Corridor, LRT Full Service Alternative 

Cost, Categoty: 

Transportation. 

Maintenance-of-Equipment. 

Maihtenarre-.o f-Way. 

Electrical Ehergy. 

Injuries and Damages. 

General and Administrative. 

Totals 

Estimated Annual Operating Statistics: 

Cycle Time, mm. 
Peak Headway, mm. 
Base Headway, mm. 

Annual Revenue Train-Hours (000). 

Annual Cat-Miles (000,b0U). 

Annual Passenger-SØaceMi1es (000,000). 

Annual. Passengers (000,000). 

Annual Cross Ton-Miles (000,0b0). 
Fleet Size, vehicles. 
Route-Miles 

Estimated Avéraoe Liaht Rail Cost Per: 

Revenue Car-Mile, $. 

Passenger Space-Mile, L 

Passenger, 

t. 

Employee, $000. 

No. of Employees 

124 

93 

105 

.180 

.20 

Annual Cost 

$3,810,500 

4,080,800 

3,894,900 

2,653,200 

1,180,000 

786,600 

$l6.406,000 

73 
5..5 

15 

41.2 

5.64 

648.3 

25.3 

268.2 
65 
23 

2.91 

2.5 

65 

48.0 
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Table 59a 

SUMMARY 0? OPERATING STATISTICS AND COSTS 
HARBOR FREEWAY CORRIDOR 

LRT WITH TURNBACKS (A-Sc) 

CATEGORY LINE HAUL FEEDER BACKGROUND TOTAL PLAN 

Daily Ra41 Car Miles 16,201 NA NA 16,201 

Daily Train Hours! 120 NA NA 120 

Daily. ADS Bus Miles 
. 18,102 .109,205 127,301 

Daily ARFIC Bus Miles 8,551 -- -- 8,551 

Total Daily Bus Milä 8,551 18,102 109,205 135,858 

Daily ADS Bus Hours l,39l..0 8,513.1 9,904.7 

Daily ARFIC Bus Hours 364.2 -- 364.2 

Total Daily Bus Hours 364:.2 l,39L.O 8,513.7 10,268.9 

Peak Rail Car Requirement 56 -- .56 

Peak ADS Bus Requirement -- 129 634 763 

Peak ARTIC Bus Requirement 45 -- -- 45 

Annual Cost - Rail $ 15,469,500 NA NA $ 15,469,500 

Annual Cost - Bus S 5,798,000 $ 14,482,000 5 88,409,000 $108,689,000 

Total Annual Cost $ 21,267,500 5 l4482,00O $ 88,409,000 $124,158,500 
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- Table 59b 
Harbor Corridor LRT Alternative, Artesia Turnbacks 

Estimated Marvower Reouirements 

Department/Function 

Transportation 

Operators (irtluding supervision) 
Dispatching and Control 
Passenger Services 
Security 
Revenue Collection 
Car Marshalling 
Traffic 
Supervisioln 

Total Transportation 

Maintenance-o.fEquipThent: 

Foremen 
Mechanics 
Electricians 
Welders 
Machinists 
Air Conditioning Electricians 
Electtonic Techhicians 
Car Cleaners 
Storekeepers 
Clerks 
Supervision and Other 

Total Mai ntenarice-of-Equiprnent 

Maintenance-of-Way and St-ruOtutes: 

Trackwork 
Power afld 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 Employss 

182 

Estimated Manpower 

36 
17 
14 
30 
12 

7 
2 
3 

9 
20 
20 

1 

.2 

5 
16 
12 
3 
1. 

4 

121 

30 
38 
13 
14 

95 

2 
2 
B 

4 
2 
2 

20 

329 
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ITable59c 

I:: 

Estimated Costs of Operations and Maintenaflë 
Harbor Freeway Corridor, LRT Altetnative, Artesia Turnba 

Cost Category: No. of Employees Annual Cost 

Transportation. 121 53,715,500 

IMaintenance-of-Equipment. 93 3,718,200 

Maintenance-of-Way. 95 3,72O300 

IElectrical Energy. 2,348,900 

1 
Injuries and Damages. 1,180,000 

General and Administrative 20 766,600 

Totals $15s.469.500 

I 
Estimated Annual Operating Statistics North of' South of 

Artesia Artesia 

Cycle Time, mm. 43 73 

I Peak Headway, mitt. 5.5 8.5 
Base Headway, mm. 15 15 

) 
Route MIles12.0 22.9 

I Annual Revenue Train.-Houfs (000). 37.0 

IAnnial Car-Miles (0,000). 4.99 

Annual Passenger-Space-Miles (000,000). 597.7 

IAnnual Passengers (000,0Db). 25.3 

Anaial Gross Ton-Miles (000,000). 241.1 

Fleet Size, vehicles. 65 

Estimated.Ave±age Cost Per: 

IRevenue Car-Mile, $. 3.10 

Passenger Space-Mile, . 2.6 

IPassenger, . 61 

I 
Employee., $000. 47.0 
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Table 60a 

SUMMARY OF OPERATING STATISTICS AND COSTS 
HARBOR FREEWAY CORRIDOR 

VERMONT HRT-FULL SERVICE (A-6a) 

CATEGORY LINE HAUL FEEDER BACKGROUND TOTAL PLAN 

Daily Rail Car Miles 24,500 NA NA 24,500 

Daily Train Hours 123.4 NA NA 123.4 

Daily ADD Bus Miles 15,949 109,205 125,154 

Daily AR'rIC Bus Miles 8,551 -- 8,551 

Total Daily Bus Milü 8,551 15,949 109,205 133,705 

Daily ADD Bus Hours 1,115.0 .8,513.7 9,6287 

Ia Daily ARTIC Bus Hours 364.2 - -- 364.2 

a Total Daily Bus Hours 364.2 1,115.0 8,513.7 9,992.9 

Peak RaIl Car Requirement 53 -- -- 53 

Peak ADD Bus Requirement -- 106 634 740 

Peak ARTIC Bus Requirement 45 -- -- 45 

Annual Cost - Pail $ 205i9;p000 NA NA $ 20,519,000 

Annual Cost - Bus $ 5,798,000 $ 12,109,000 $ 88,409,000 $106,316,000 

Total Annual Cost $ 26,317,000 $ 12,109,000 $ 88,409,000 $126,835,000 
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Table 60b 
VerThOnt HRT Fuji Service Alternative 

Estimated Manpower Requirements 

Department/Function 

ITransportation: 

Opetátdz' (ircludirç supervision) 
Dispatching and Control 
IPassenger Services 

- Security 
Revenue Collection 

I 
Car Marshalling 
Traffic 
Supervision 

1 
total Transportation 

Mäintenance-o f-Equipment: 

I 
Foremen 
Mechanics 
Electricians 

I 
Welders 
Machinists 
Air Conditioning Electricians 

I 
Electronic Technicians 
Car Cleaners 
Storekeepers 
Clerks 
I5upe0ni and Other 

Total Maintenance-of-Equipment 

IMairtenance-of-Way and Structures: 
Trãckwoik 

I 
Power and Sinal System 
Station Cleaning 
Fare Collection Equipment 

ITotal Maintenance-Of-Way & Structures 

General and Administrati'e.: 

I 
System Management 
Personnel 
Accoun4pg 
Purchasing 
PlanAing and Scheduling 
Safety 

Total General and Administrative 

Ic 

Total Employees 

185. 

Estimated Manpower 

35. 

19 
21 

20 
7 

2 
.5 

9 

.19 

18 
1 

1 

.4 

11 
3 
2 

3 

.37 

42 
19 

2D 

2 

2 
12 
4 

2 

2 

153 

118 

24 
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I 
Estimated 

Veriiont Avenu 

ICost CategOry: 

i 
Maintenarc e-ofT-Equipment. 

I 
Electrical Energy.. 

Ilnjuties and Damages. 

IGeneral and Adthinistrative 

Totals 

Costs of Operations and Maintenance 
R1iarenent. HRT Full Service A1tern 

I 
Estithated Annual 0perating Statistics; 

ICycle Time, mm. 
!ak Headway, ñn. 

I?a.se. Headway, nUn. 

Ritual Revenue Train-Hours (000). 

IAnrual Car-Miles 

Annual Passerer-Space-Mi1es (00.0,000). 

IAnrual Cros Ton-Miles 
Fleet Size, vehicles. 

I 
Employees. 
Route-Miles1 

Estimated Averaoe. Cost Per.: 

.Rev?nue Car-Mile, $. 

IPassenger Space-Mile, . 

Employee1 $000. 

IC.. 

186 

No. of Errçloyees 

153 

88 

118 

24 

:1 ye 

Annual Cost 

$4,758,300 

4,084,300 

4,619,600 

4,567,450 

1,534,000 

955,400 

$20, Sl9 050 

84 
10 
12 

38.0 

7.55 

816.7 

344.6 
61. 

396 
24 

2.72 

2.5 
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Table 61a 

SUMMARY OF OPERATING STATISTICS AND: COSTS 
HARBOR FREEWAY CORRIDOR 

VERMONT HRT WITH TURNEACKS (A-Gb) 

CATEGORY LINE HAUL FEEDER. BACKGROUND TOTAL PLAN 

Daily Rail. Car Miles 21,104 NA NA 

Daily Train Hours 167.5 NA NA 

Daily ADS Bus Miles -- 15,949 109,205 125,154 

Daily ARTIC Bus Miles 8,551 -- -- 8,551 

Total Daily Bus Miles 8,551 15,949 109,205 133,705 

Daily ADS Bus Hours -- 1,115.0 8,513.7 9,628.7 

Daily ARTIC Bus Hours 364.2 -- -- 364.2 

Total Daily Bus Hours 364.2 1,115.0 8,513.1 9,992.9 

Peak Rail Car Requirement 53 -- -- 

Peak ADS. 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 
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Vermont HRT Altétnative, Artesia Turttacks 

Estimated Manpower RequirEments 

Department/Function 

Transportation: 

OpErators (ittitiding supervision) 
Qispatching and Control 
Passenger Services 
Security 
Revenue. Coflebtion 
Car Marshal1in 
Traffic 
.SuervisiOn 

Total Transportation 

Maintenance-of-Equipment: 

Foremen 
Mechanics 
Electricians 
Welders 
Machinists 
Air Coflditioning EleOtriciahs 
Electronic Technicians 
Car Cleaners 
StorEkeepert 
Clerks 
Supervision and Other 

Total Maintenance.of-EuiØrñETht. 

Maint6nance-of-Way and Structures: 

Trackwork 
Pwer and Signal System 
Station Cleaning 
Fare CollectiOn Equipment 

Total MaintenanOE-of-Way & Structures 

Ceheral and Administrative; 

System Management 
Personnel 
Accounting 
Purchasing 
Planning and Scheduling 
Safety 

Total General and Administrative 

Total Employees 

Estimated Manpower 

48 
19 
21 

20 

2 
.5. 

9 
19 
18 

.1 

1 

4 

17 

1.1 

3 

2 

3 

37 
42 
.19. 

20 

2 
2 

1.2 

4 

2 

2. 

166 

118 

24. 

221 



Table 61c .. 

Estimated Costs of Operations and Maintenance 
Vermont. Avéhue Alianment. PT Alternative. Artesia Ti 

Cost tategory: No. of Errployees Annual Cost 

Transportation. 166 $5,141,200 

Maintenance-of-Equipment 88 3,945,900 

Maintenance-of-way. 118 4,619,600 

Electrical Energy. 3,931,200 

Injuries ar Damages. 1,534,000 

General and Administrative 24 955,400 

Totals 22á $20,127,300 

Estimated Annual Operating Statistics North of South of 
Attesia Artesia 

Cycle Time, nUn. 84 

Peak Héadwat, mitt 10 15 

Base Headway, nUn. 15 15 

Route Miles 1-5 24 

Annual. Revenue Train-Hours (000). 51.6 

Anrtial Car-Miles (000,000). 6.5 

Annual Passènger-Space-Miles (000,000). t13.-2 

Annual Gross Ton-Miles (000,000). 306.0 

Fleet Size, vehicles. 61 

Estimated. Average Cost Per: 

Revenue Car-Mile, S. 3.10 

Passenger Space-Mile, . 2.8 

Employee, $000. 50.8 

189 
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Table 62 

ESTIMATED COST OF "BACKGROUND" SERVICE 

Harbor Freeway Corridor 

No Build 

TSN 

Twø-Way Eu sway 

Reversible BUSWay 

LRT 

ICTS 

Vermont RRT 

190 

ANNUAL COST OF BACKGROUND SERVICE 

$ 76,877,000 

$ 88,409,000 

$ 88,409,000 

$ 88,409,000 

$ 88,409,000 

$ 88,409,000 

$ 88,409,000 
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Table 63 

SU4Y COST COMPARISON OF ALTERNATIVES 
Harbor Freedor Corridor 

Alternative 

No-Build 

TSN 

2o Way BuSway 
Peak Direction Busway 

.LRT Full Service 

nnu Cost (Thousands of Dollars) 

Line Haul Feedet Background Total Corridor 

13,429 - 76,877 90,306 

26,656 - 88,409 115,065 

20,186 11,822 88,409 120,417 

20,985 11,276 88,409 120,670 

22,204 14,482 88,409 125,095 

LRT With Turnbacks 21,268 

ICTS Full 36,187 

ICTS With Turnbácks 32,161 

Vermont HRT - Full Service 26,317 

Vermont HRT with Turnbacks 25,925 

191 

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 
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IEstimated Annual 0 & N Costs - Santa Ana Freeway COrtidot 

ITables 64 to 70 summarize the resulting estimates of 

annual operating costs for Sãhta Ana Freeway Corridor alternatives. 

IA comparative summary is provided in Table 71. 
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ITable 64 

SUIMIA OF OPERATING STATISTICS AflD COSTS 

INO-BUILD 

SANTA ANA FREEWAY CORRIDOR 

ALTERNATIVE (B-i) 

Haul Feeder Total...Corridor Càtegot' Line BackgrbüM 

I 
Daily Rail ar Miles - NA NA - 

Daily Train Hours - NA NA - 

Daily AD Bus Miles - 8,075 29,689 37,764 

Dai1' ARTIC Bus Miles 6,516 -__- -_ 6,516 

ITotal Daj1 Bi.is Miles 6,516 8,075 29i689 44,280 

Daily ADS Bus Hours 620.4 .2,044.7 2,665.1 

IDaily ARTIC Bus Hours 341.0 - - - 341.0 

Total Daily Bus Hours 341.0 620.4 2,044.7 3,006.1 

I - - Peak au Ca; Requirement - - 

Peak ADS Bus Requirement - 43 154 197 

IPeak ARTIC Bus Requirement 40 - - 40 

I Annual Cost - Rail - NA NA - 

U Annual Cost - Bus $4,816,000 $6,743,000 $22,464,000 $34,023,00O 

Total Annual Cost $4,816,000 $6,743,000 $22,464,000 
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ITable 65 

COSTS SUMMARY OF OPERATING STATISTICS AND 

SANTA ANA FREEWAY CORRIDOR 

ITSM ALTERNATIVE (B-2) 

Haul Background Total Corridor Category Line !eeder 

Daily Rail Car Miles - NA NA - 

I Daily Train Hours - NA NA - 

IDail' ADS Bus Miles - 852S 34,142 42.667 

Daily ARTIC Bus Miles 7,697 - - 7,697 

ITotal Daily Bus Miles 7,697 8,525 34,142 

Daily .ADB Bus Houts - 652.0 2,351.4 3,003.4 

IDaily ARTIC Bus Hours 362.8 - 362.8 

Total Daily Bus Hours 362:.8 652.0 2,351.4 3,366.2 

- Peak Rail Car Requirement - - 

Peak ADS Bus Requirement 47 177 224 

IPeak ARTIC B.is Requirement 42 - - 42 

I Artnual Cost - Rail - NA NA 

Annual Cost - Bus $5,392,000 $6,816,000 $25,834,000 $38,042,000 

= Total Annual Cost $5,392,000 $6,816,000 $25,834,000 $38,042,000 

C 
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Table 66a 

SUMMARY OF OPERATING STATISTICS AND COSTS 

SANTA ANA FREEWAY CORRIDOR 

ICTS ALTERNATIVE (B-3) 

Category Line Maul Feeder Background Total Corridor 

Daily Rail Car Miles 36,136 NA NA 

Daily Trin Hoirs 335 NA 

Daily ADB Bus Miles - 16,327 34,142 50,469 

DaI1S' ARTIC Bus Miles - - - -. 

Total Dail9 Bus Miles 16,327 34,142 50,469 

Daily ADB Bus Hours - 1,167.2 2,351.4 3,518.6 

Dail' ARTIC Bus Hours - . - 

Total Daily Bus Hours - 1,167.2 2., 351.4 3518.6 

Peak Rail Car Requirement 75 - - - 

Peak ADB Bus Requirement - 99 177 276 

Peak. ARTIC Bus Requirement - - 

Annual Cost Rail $20,261,000 NA NA $20,261,000 

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 
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Table 
66b 

Estimated Rail Manpower Requirements; 

ITCS Alternative (Full Service) 

Santa Ana Freeway Corridor 

DepartmenUFutionEstimated Manpower 
Transportation: 

Operators 

(irt1udih supervision) 95 
DisØatching and Control 
Passenger Services 15 

Security 
Revenue Collection 

34 

13 
Car Marshalling 9 
Traffic 4 

Supervision 
5 

Total Transportation 194 

Foremen 9 

Electricians 
27 
27 

WelDers 1 

Machinists 2 

Air 

Conditioning Electricians 6 

Electronic Technicians 20 
Car Cleaners B 'Storekeepets 5 

k 1 Clerks .2 

) 
Supervision and Other 4 

Total 
Maintenarce-of-Equipment 118 

Maintenance-of-Way and Structures: 

Trackwotk 

29 
Power and Signal System 43 
Station Cleaning 14 

Collectidn Equipment 

Total Maintenance-of-Way & Structures 100 

C 

Ceneral and Administrative,: 
System Management 3 

Personnel .3 

Accounting B 
Purchasing S 
Planning and Scheduling 2 
Safety 3 

Total General and Administrative 2.4 

Total Employees S2 
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Table 66c 
Estimated Costa of Rail Operations and Mainten4nce 

ITCS Alternative (Pull Service) 
Santa Aria Freeway Corridor 

Cost Categoty: No. of Employees Annual Cost 

Transportation. $5,976,400 

I4aintenarce-of-Equiprnent. 118 3,668,000 

Maintenarce-of-Way. 100 3,8881100 

Electrical Energy. 2,206,500 

injuries and Damages. 1,557,600 

General and ministrative. _. 965,300 

Totals .46 .$20.261.900 

Estimated Annual Operatihg Statistics: 

Cycle Time, mm. 65 

Peak. Headway, mm. 3 
Base Headway, mm. 3.5 

Annual Revenue Train-Hours (000). 103.2 

Annual Car-Miles (000,000). 11.13 

Annual Passenger-Space-Miles (000,000). 528.1 

Annual Passengers (003,000). 25.9 

Annual Cross Ton-Miles (000,000). 229.2 
Fleet. Size, vehicles. 87 

Route-Miles 21 

Estimated Averaoe Cost Pe±: 

Revenue Car-Mile, $. 1.82 

Passenger Space-Mile, t. 3.8 

Passenger, t. 78 

Employee, $000. 46.5 
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Table 67a 

SUMMARY OF OPERATING STATISTICS AND COSTS 

SANTA ANA FREEWAY CORRIDOR 

LRT ALTERNATIVE (0-4) 

Category Line )aü1 Feeder Background 

Daily Rail Car Miles 15,260 

Daily Train Hours 149 NA NA 

Daily ADB Bus Miles - 16,327 34,142 

Daily ARTIC Bus Miles 

Total Daily Bus Miles - 16,327 34,142 

Daily ADB Bus Hours - 1,167.2 2,351.4 

Daily Aflfl Bus Hours - - 

Total Daily Bus HOurs - .l,l672 2,351.4 

Peak Rail Car Requirement .9 - - 

Peak ADB Bus Requirement - 99 177 

Peak ARTIC Bus RequitenSt 

Anñuál Cost Rail $15,361,800 NA NA 

Annual Cost - Bus - $12,501,000 $25,834,000 

Total Annual Cost $1536'i80o $12,501,000 $25,834,000 

198 

Total Corridor 

15,260 

149 

66,796 

50,469 

3,518.6 

3,518.6 

49 

276 

$15,361,800 

$38,335,000 

$53,696,800 



table 67b 

Esitmated Rail Manpower Requirements: 

LRT Alternative (Full Service) 

Santa Ana Freeway Corridor 

Oepartment/Funztion Estimated MarQower 

' Transportation: 
Operattrs (ircludirç supervision) 44 

Disatchip9 and Control 17 

PassengEr Services 14 

I Security 3D 

Revenue Collection 12 

Car Marshalling 
Traffic 2 

Supervision 

ITotal Transportation 129 

Maintenance?Of-Eguipment: 

Foremen 9 

I Mechanics 19 

Electricians 19 

e1ders 1 

I Machinists 2 $ 

Air Conditioning ElEctricians 5 

Electronic Technicians 15 

car Cleaners 11 

I Storekeepers 3 

Clerks 2 

iSupervision 
and Other 3 

Total. Maifltenance'-of-Equipfflent 89 

I 
Maintenance-of-Way and Structures: 

Trackwork .9 

Po.er and Signal System 36 

Station cleaning 13 

I Fare Collection Equipment 

a Total Maintenance-Of-Way & Structures 91 

General and drnihistrative: 

System Management 2 

Personnel 2 

Accounting B 

Purbhasirç 4 

Planning and Scheduling 2 

Safety 

Total General and Adminitrative 20 

5 
Total Employees 
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Table 67c 

Estimated Costs of Rail Operations and Maintenance 

LRT Alter.natkve. (Full. ServiOe) 

Santa...... Freeway corridor 

Cost Category:. 

Transportation. 

Maintenarce-of-Equipmént. 

Maintenarte-o f-way. 

Electrical Energy. 

Injuries and Damages. 

General and Administrative. 

Totals 

Estimated Annual Operating Statisticls: 

Cycle. Time, nUn. 
Peak Headway, nUn. 

Base Headway, mm. 

Annual. Revenue Train- lours (000). 

Ann.ial Car-Miles (000,000). 

Annual Passenger-Space-Miles (000,000). 

Antal Passengers (000,000). 

Annual Cross Ton-M4lês (000,000). 
Fleet Size, vehicles. 
Route-Miles 

I 
Estimated Avetae. Cost Per: 

IRevSnue Car-Mile1 S. 

I 

Passenger Space-Mile, g 

Passenger, . 

IEmployee, $000. 

I 

No. of En1oyees Annual. Cost 

129 53,959,300 

89 3804,700 

91 3,540,900 

2,090,300 

1,180,000 

.786,600 

$15,361,800. 

68 
5 

10 

45.9 

4.7 

537.5 

25.9 

226.8 

57 
21 

3.27 

2.9 

59 

46.7 
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Table 68 

.Sbi' o OPERTING TATIT1CS AND qosrs 

SANTA ANA FREEWAY CORRIDOR 

ITWO WAY BUSWAY 

ICateqory Line'1Eaul Feeder: Background Tótàl Coftior 

I 
Daily Rail Car Miles / - NA NA - 
Daily Train lours / - NA NA - 

I Daily ADB Bus Miles - 16,216 34,142 5Q,58 

Daily ARTIC Bus Miles 23,872. - - 23,872 

ITotal Daily Bus MhlS 23,872 16,216 34,142 74,230 

Daily ADS Bus ours - 1,159.6 2,351.4 3,511.0 

Daily PRT1C Bus Hours .1,l31.O - - t131.O 

?otal. Daily Bu Hô&s l,13A..P 1459.6 2,351.4 4,642O 

- Peak Rail Car Requirement 

Peak ADS Bu Rêq\iirtnent 98 177 275 

IPeak flTIC Bus Requirement 144 - 144 

I t4 Cost - Rail NA 

Annual Cost - SUE $16,858,000 $12,417,000 $25,834,000 $55,109,000 

Total Annual Cost $16,858,000 $12,417,000 $25,834e000 $55,109,000 

I 
I 
I 
IC 

I 
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Table 

ISUMMARY OF OPERAT±NG ISTIC CCkS ANt 

SANTA ANA FREEWAY CORRIDOR 

PEAK DIRECTION BtJSWA! (B-Sb) 

Category Line Maul Feeder Backound Total Corridor 

Daily au car Miles NA NA - 

Daily Trai±i H6t1±s - NA NA - 

I 
Daily ADS Bus Miles - 14,905 34,142 49,047 

Daily ARflC Bus Miles 28,135 28,135 

ITotal Daily Bus Miles 28,135 14,905 34,142 77482 

Daily ADS Bus Hours 1,058.9 2,351.4 3,41d.3 
IDai-iy ARTIC Bus Mours 1,580.0 1,380.0 

Total DailS' Bus HOurs 1,580.0 1,058.9 2,351.4 4,990.3 

Peak Rail Car Requirement - - - 

Peak ADS BUs Requirement - 86 177 263 

IPeAk ARTIC Bus ReuTiétheht 198 - 198 

Annual Cost - Rail - NA 

I AIrnual Cost - Bus $21,704,000 $11,370,000 $25,834QOO $58,908,000 
Total Annual Cost $21,704,000 $11,3:70,000 $25,834,0I00 $58,908,000 

(7, 

I 

I202 



U 

Table 70 

Estimated Cost of "Background" Service 

Santa Ana Freeway Corridor 

Alternative 

No-Build 

TSM 

ô-Wáy Buswáy 

Peak Direction Busway 

LRT 
\ 

ICTS 

203 

0 

Annual CoEt of BackqrOund Service 

$22,464,000 

$25,834,000 

$25,834,000 

$25,834,000 

$25,834,000 

$25,834,000 
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Table 71 

SUMMARY COST CO?WARISON ALTERNATIVES 

sA AXgA FREEWAY COREX DOE 

Annual Costs (Thousands of Doflars) 

Alternative Line Haul Feeder Back9round Total Corridor 

Np-Build 4,816 6743 22,464 34,023 

tSN 5,392 6,816 25.834 38,042 

o-way Busway 16,858 12,417 25,834 55,109 

Peak Direction Büsway 21,704 11,370 25,834 58,908 

LET iS36i 12,501 25,834 53,696 

XCI'S 20,261 12,501 25,834 58,146 
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I 
SUMMARY COMPARISONS 

Tables 72 to 76 provide a summary of operating statistics 

Iand operating costs for the alternatives studied for each 

corridor. 

In interpreting these estimates, the following qualifications 

should be reOogñiz.ed: 

(1) The cost estimates shown in this report àré the 

Iresults of numerous basic assumptions which 

were agreed upqn by the study sponsors and 

Idocumented in working papers prior to operating 

plan development. Several of these assumptions 

I 
had a significant effect on the comparative 

operating costs.. 

(2) The operating plans (and cost estimates) devel- 

oped in this study were based on transit patronage 

IforecaEts developed prior to this study and 

supplied by Caltrãns. It was not within the 

Iscope of this study to refine or revise these 

demand forecasts. It is also important to note 

I 
that the basic surce of patronage estimates for 

the Vermont Avénüe HRT alternative was different 

I 
than the source of estimates used for intermediate 

capacity rail and Freeway Bus Transit alternatives. 

Thus, a high degree of confidence cannot be. placed 

Ibn the specified difference! between modal altern- 

atives in design patronage values.. 

I 
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(3) The rail systems were sized to accomodate 

higher levels of demand than the bus alternativeE, 

and this partially explains the higher operating 

costs indicated for the rail alternatives. 

(4) Another critical factor affecting the rail 

vs bus cost comparisons was the policy adopted 

regarding off-peak service levels. Further 

analysis woo-Id be needed to eEtablish the 

senstivity of comparative costs to polidy service 

letel assumptions; however, -it is c-lear that the 

rail alternativeS would look more favorable than 

shown herein if off-peak service levels were 

keyed to off-peak demand rather than the assumed 

policy minimums. 

(5) Overall cost comparisons are significantly 

influenced by supplementary feeder bUs re4Uirements. 

These depend on both the line-haul demand levels 

projected for rail vs bUs alternatives and 

differing downtown distribution requirements. 

(6) Vehicle capacity values used assumed for both 

rail and bus alternatives were calculated on 
,., 

'the basis- of" number of Beats plus standees at 

4 square feet per standee. It can be argued that 

this .fàors the bus alternatives with réspeöt 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 asSted design level standing 

badE in peak hours in calculating service regui-*-e- 

ments. 
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I 

I(7) It was assumed that ICTS trains would be manned. 

This may not be a requirement of the ICTh 

I 
technology; security and passenger service 

aspects were considerations. 

I(8) Barrier type fare collection wa assumed for 

the ICTS and heavy rail systems, whereas less 

Icostly self-validating systems were assumed for 

other alternatives. 

(9) Mi annualization factor of 308 was prescribed by 

I 
SCRTD, and was used for all alternatives. This 

presumes that weekend operations would be equivalent 

to about half of those on a, typical weekday, an 

Iassuniption whiah workE to the disadvañtge of rail 

alternatives (because of prescribed policy head- 

Iway assumptions). 

(10) Elevated stations in freeway median locations 

requiring escalators and/or elevators were 

assumed, with consequent impacts an 0 & N costs. 

I(11) Local labor agreement ±equi±ëxnents were assumed 

throughout, including provisions in rail estimates 

for qualified "switchers" in yard marshalling 

activities1 which may be relaxed in practice. 

1 
(12) Prescribed limitations on t±ain lengths, particularly 

with the ICTS alternatives in the Harbor Corridor, 

I 
had a significant adverse impact on cost estimates 

for that alternative. Use of trains with more 

than 3 cars would reduce costs for this alternative. 
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I 
(13) Century Freeway bus services required to .feed 

the rail alternatives for trips to downtown 

Los Angeles were included in the rail cost esti- 

Imates; for the bus alternatives, Century Freeway 

bus lines would utilize the Harbor Freeway Busway 

Iwithout transfer requirements for downtown trips. 

I 
(14) Sufficiently detailed data 

available to establish fee 

I 
with precision, Since many 

lines provide a variety of 

bus cost estimates must be 

precise than the estimates 

I 208 

was not readily 

3er bus requirements 

cross corridor bus 

functions. The feeder 

received as less 

for line haul services. 
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Table 72 

SUMMARY COMPARISON OF OPERATING STATISTICS 
Harbor Freeway Corridor 

Trunk 
Trunk W/Arterial 

Service Measure No Build 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 10,76:3 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 ADD Peak Bus. Req. 27 29 33 12 

ARTIC Peak Bus. Req. 97 150 203 211 

TOTAL Bus Requirement 124 179 236 223 

Peak One-Way capacity' . .4,113 5,510 8,245 8,245 

Peak hour-peak direction north of Manchester 
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Table 73 

SUMMARY COMPARISON OF OPERATING STATISTICS 
Santa Ana Freeway Corridor 

Two-Way Trunk Reversible Lane 
Service Measure No Build TSM. W/Fèeders Trunk with Feeders 

Improved ADS Bus Miles-Freeway 13 18:3 1 ,744 1,653 

Improved ADS Bus Miles-Surface. 7,869 8,14:7 10,602 10,132 

ARTIC Bus: Miles - Freeway 4,333 6,36:1 17,791. 13,28.0 

ARTIC Bus Miles - Surface 2,183 1,336 6,082 14,855 

TOTAL Bus Miles 14,568 16,027 36,219 39,920 

Improved 1DB Bus Hours 610.5 630.8 859.2 826:.6 

i'i ARTIC Bus Hours 341.0 362.8 113'l.O 1558.0 

0 
TOTAL Bus Hours 951.5 993.:6 1990.2 2384.6 

Improved ADS Peak Bus. Req. 42 45 :57 57 

ARTIC Peak Bus,. Req.. 40 4.2 144 198. 

TOTAL Bus Requirement 82 87 201 255 

Peak. One-Way Capacity' .1,455 1,552 6,499 6,499 

Annual Operating Cost of Plan .$l1,:224.,000 12,643,000 26,150,000 30,484,000 

Peak hour-peak d±rection north of Manchester., assUmes a capacity of 97 passengers per bus 
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Harbor Freeway Corridor: 

Full Service ICTS 

Turnback ICTS 

Full Service LRT 

Turnback LRT 

Table 7.4 

COMPARISON OF RAIL O&N COST ESTIMATES 

LINE HAUL RAIL SERVICES ONLY 

Estimated Estimated Rail Annual Cost' Per Cost Per 
Employees OSM Expense 

($) 

Car-Mile 
($) 

Passenger-Space-Mile 
() 

623 30,389,200 1.84 3.8 

567 26,362,500 2;..09 4,3 

342 16,406,000 2.91 2.5 

329 15,469,500 3.10 2.6 

Santa Ana Freeway Corridor 

FuLL Service ICTS 436 20,261,900 1.82 3.8 

Full Servcie LRT (3-car trains) 329 l5,36l800 3.27 2.9 

Full Service LRT (6-car trains) 306 14,20L3,500 3,23 2:.7 

Vermont Alignment 

Full Service Hfl 385 20,519,050 2.7.2 .2.5 

Turnback' 396 20,127,300 3.10 2.8 



Table 75 

SUI4NARY COST COMPARISON OF ALTERNATIVES 

IHarbot Freevay Corridor 

Annual Cost (Thousands of Dollars) 

IAlternative Line Haul Feeder BackgrOund Totsi Corridor 

No-Build 13,429 - 76,877 90,306 

ITSM 26,656 - 88,409. 115,065 

Two Way Busway 20,186 11,822 88,409 120,417 

IPeak Direction Buaway 20,985 11,276 88,409 120,670 

I 
LRT Full Service 22,204* 14,482 88,409 125,095 

LRT Wxth Turnbacks 
* 

21,268 14,482 88,409 124,159 

ICTS Full. Service 36,137' 11,950 88,409 136,546 

ICTS With TUrhbacks 32,161* 11,950 88,409 132,520 

IVermontHRT-FullService 26,317* 12,109 88,409 126,835 

Vermont HRT with Turnbacks 25,925* 12,109 88,409 126,443 

I 

*plcludes both bus and rail line haul services as required 
for comparisons. See Table 74 for rail costs.. 

I 
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Table76 

SUMMARY COST COMPARISON OF ALTERNATIVES 
SANTA ANJ. FREEWAY CORRIDOR 

:1!1t0nj (Thousands of Dollars) 
Alternative lAne Haul Feeder BackgrOund Total Corridor 

No-Build 4,816 6,743 22,464 34,023 

TSM 5,392 6,8162 25,934 38,042 

o-.way Busway 16,858 12,417 25,834 55,109 

Peak Direction Busway 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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