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EVALUATION OF OPERATING DIFFERENCES 

FOR ALTERNATIVE ALIGNMENTS 

1.0 INTRODUCTION 

This report was prepared by Booz, Allen & Hamilton Inc. 
as part of Task 158, Evaluate Design Alternatives.. The 
report provides information for use in comparing aLternative 
alignments as part of the Milestone 3 community partici- 
pãtiort process. 

This report evaluatels the operational parametets of the 
four alternative alignments defined in Technical Memorandum 
No. 3 prepared by DMJM/PBQD and compares them with the 
approved alternative. The four alternatives are as follows: 

Alternative A Hill Street alignment in CBD 
Alternative C Flower Street alignment in CBD 
Alternative 1 Sunset Boulevard through 

Hollywood 
Alternative 2 North Hollywood via Fairfax 

and the Santa Monica 
Mountains. 

Each of these alternatives was evaluated using the 
criteria defined in Technical Memorandum 140. 2 prepare4 by 
DMJM/PBQD. A description of the Milestone 3 and 4 evalua- 
tion objectives, goals, and criteria is given in Appendix A. 

The criteria for operational analysis have been assigned to 
Boaz Allen & Hamilton; these criteria are: 

Daily energy requirements, 
On-board passenger time difference, 
Netwo±k eipansiOn capability, and 
Annual operating costs. 

1.1 Methodology 

Operating petformance ParametetE for each alternative 
were developed from the preliminary operating plan prepared 
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for the approved alternative. Adjustments of run times, 

operating miles, and fleet size were based on the changes in 

route distance and station stops. 

The variations in energy requirements among alterna- 

tives were derived from the differences in transit and auto 

ridership among the alternatives. These ridership dif- 

ferences were estimated from the patronage data furnished by 

Barton-Aschman Associates.(l) Additional data on CBD employ- 

ment area estimates were developed by William Hoey 

(Memorandum from N. Tahir to 3. Crawley, March 26, 1982). 

The analyses of ridership differences are discussed in more 

detail in Appendixes B and C. 

The following chapters discuss the analysis methods and 

the evaluation results for each of the evaluation criteria. 

Booz, Allen was requested to analyze only a portion of the 

criteria used for evaluation of alternative alignments; 

therefore, no conclusions or recommendations are provided 

in this report. 

2.0 DAILY ENERGY REQUIREMENTS 

This category provides a quantitative assessment of the 

transportation energy consumption differences among the 

alternative alignments. For this assessment, only the 

energy consumption differences in British thermal units 

(Btu) for auto and rail were used. These were determined 

from auto vehicle miles traveled (VMT) and operating power 

consumption f or the Metro Rail car VMT. 

Auto VMT was estimated by distributing the difference 

in patronage for each alternative between auto an4 transit 

trips. The distribution was achieved by assuming that the 

increased transit ridership for the Metro Rail case over the 

Transit System Management (TSM) bus case in the Alternative 

Analysis/Environmental Impact Statement (AA/EIS) would return 

to auto travel.(2) It is implicit in this assumption that 
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the riders associated with the TSM case are confirmed transit 

users and would use bus service if rail service is not 

offered. The AA/EIS shows a 16.3 percent mode split for the 

Metro Rail case and a 12,9 percent split for the TSM bus 

case. These mode splits are the portion of daily trips 
using transit. 

The change in auto ridership was determined by the 

relationship 

A = R(i-12.9) 
16.3 

where A = the change in auto riders and R = the change in 
transit riders. 

The change in transit ridership is derived in Appendix B 

for each alternative. 

Auto energy was determined from the following factors, 

as obtained from the AA/EIS: 

Auto occupancy, 1.2 passengers per vehicle, 
Average trip length, 7.1 miles, 
7,159 Btu energy consumption per auto vehicle mile, 
and 
79,600 Stu energy consumption per rail car vehicle 
mile. 

2.1 Results 

The differences in daily energy consumption relative to 

the approved alignment ate shown in Table 1. Alternative A 

has a net decrease in ehergy consumption because of the in- 

creased ridership and resulting auto trip reductions. Alter- 

native A reduced auto VMT because of increased ridership 

associated with the Hill Street Station over the 5th and 

Broadway Station. Alternative C has a significant decrease 

in ridership as a result of the station location at Third 

and Flower and corresponding increase in auto travel. There 
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is an increase in rail energy caused by the added travel 

distance for the curve between 7th and Flower and Wilshire 

Boulevard. 

Only minor differences in patronage ate anticipated 

between the two optional alignments through Hollywood. Alter- 

native 1 shOws no significant difference in either auto 

energy or rail energy over the approved alternative.. Alter- 

native 2 shows the largest decrease in energy consumption. 

The large increase in auto-related energy cOnsumption 

resulting from the loss of the Hollywood area ridership is 

less than the energy savings resulting from the reduced rail 

car vehiole miles on the shortened line through the moun- 

tains. An additional assumption is made that the auxiliary 

transit system of Alternative 2, either bus or rail, will 

not generate significantly different Metro Rail patronage 

than the approved alternative feeder bus system. It is fur- 

ther assumed that the net energy consumption of either type 

Of feeder system is the same as the bus feeder for the ap- 

proved alternative. The assumption is reasonable for this 

level of analysis since either bus or light rail would operate 

in mixed traffic, and travel times or service fteqüehcy would 

not differ significantly between modes. 

3.0 ON-BOARD PASSENGER TIME 

This category provides a quantitative assessment of the 

travel time comparisons between selected station pairs Four 

station pairs were selected from the M/EIS as repre- 

sentative of typical trip ends. This method thus matches 

the comparison used in the AA/EIS. Derivation of travel 

times is shown in Appendix C. A more detailed comparison 

using the aggregate of the passeñgèr boarding travel time 

product for each station pair could not be made since the 

station-to-station patronage data were not available for 

each alternative. 
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Table 1. Daily energy requirement 
differences, million Btu. 

Factor 

Auto VMT 0 -8762 +10243 200 +29, 000 

Auto energy, 0 -62.7 +73.3 0 +207.6 
million Btu 

Railcar VMT 0 0 574 0 -4400 

Rail energy, 0 0 +40.5 0 -309.7 
million Btu 

Net total 0 -62.7 +113.8 0 -102.1 
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The Alternative 2 comparisons include a light-rail trip 

from Hollywood and transfer to the Metro Rail system at 

Fairfax. 

3.1 Results 

The trip end time cOmparisons are given in Table 2. 

The comparisons show insignificant differences among alter- 

natives, with the exception of Alternative 2, as would be 

expected; Alternative 2 provides slightly improved trip 

times for the San Fernando Valley passengers (4 minutes) but 

significantly longer trip times for the Hollywood patrons 

with destinations toward the CBD because of the slow light 

rail travel time and transfer to the Metro Rail. 

4.0 NETWORK EXPANS ION CAPABILITY 

This category provides a qualitative assessment of the 

ability of each alternative to meet the goal of expansion 

within the region. The evaluation criteria used for this 

category consider the convenience and travel time of the 

rider in a general and subjective sense. These criteria 

have been divided into two parts: 

Do the transfer points provide a convenient trans- 
fer location that minimizes the number of people 
who must transfer to reach the desired 
destination? 

Do the transfer points allow for a direct route to 
the extension corridor that minimizes trip time? 

All alternatives are expandable from an engineering stand- 

point, and therefore the rider's view was used as the best 

discriminator for this category. 

The alternative alignments were evaluated relative to 

the expansion capability in the following corridors: 

San Fernando Valley, 

Wilshire West, 



. 

Table 2. Comparison of transit travel time (minutes). 

Origin-Destination 

North 
North Hollywood to Wilshire! Botlyiood/ 

Hollywood to Wilshire/ ta Brea to Cahuenga to 
)1ternative Sth/Broadwey La Urea Sthflroa.ay Sth/Uroadway 

Approved 28 17 11 20 

A wmitmer 29 17 128 214 
Nb witmer 284 17 11 20 

C N/WiSer 30+ 17 13+ 22+ 
Nb Witimer 29+ 17 12+ 21+ 

1 N/Sunset/ta Brea 30 20 10 22 
N/C Sunset/La area 29 19 10 21 

2 W/Surset/Fairfax 25 14 11 
N/C Sunset/Fairfax 24 13 11 37 

+ Time to 3rd/Flowec rather than Sth/Eroadway. 
Time to 5th/Hill rather than Sth/Hroadway. 

* Comipositiont 16 minutes run tise LRT to Flirfix/Santa Monica, 2 minutes trensfer time. 2 minutes waiting 
time for. Metro. 17 minutes run time Metro Rail (16 miñutjs LRT ime based on 2.4 miles at 
9.0 mph). 
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Airport-South Bay, 

Long Beach-Glendale, and 

Santa Ana-El Monte. 

4.. 1 Results 

The results of the evaluation of the expansion capa- 

bility of each alternative by corridor are shown in Table 3. 

Alternative A affords the same oprtUnitieS for exteñ- 
sion of the north-south Long Beach corridor as the approved 

alternative. Transfers would occur at the Fifth and Hill 

and Civic Center stations. 

Alternative C is judged to b.e less attractive since 

only a single transfer point is provided at the Civic Center. 

In this alternative, tides originating in the south corridor 

and transferring at the Civic C.enter station will double 

back to the south to teach the employment center along Flower 

Street. This doubling back will increase the trip time for 

the south corridor riders over the approved alternative. 

Alternative 1 provides the same expansion capability as 

the approved alternative. This alternati.te does not alter 

the terminal ends or' transfer points from the approved alter- 

native. 

Alternative 2 was judged to provide a slight improve- 

ment in trip time for some riders traveling to the Airport 

and South Bay expansion corridor. This improved trip time 

would be available toSan Fernando Valley riders traveling 
south. Similarly, shortened trip times would be available 

to San Fernando Valley riders transferring to a western exten- 

sion along Wilshire at the Wilshire/Fairfax station. 



Table 3. Evaluation of expansion dapability. 

Expansion 
Capability Approved A 

Alternative 
C 1 2 

SanFernando 0 0 0 0 0 

Valley 

Wilshire and 0 0 0 0 0 

West 

Airport, 0 0 0 0 0 

South Bay 

Long Beach, 0 0 - 0 0 

Glendale 

Santa Ana, 0 0 0 0 + 
El. Monte 

Key: 
- Worse 
0 About equal 
+ Better 
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5.0 OPERATING COSTS 

Rail car miles have been selected as the parameter that 

relates most directly to differences in operating costs among 

alternatives. Differences in patronage affect operating 

costs in such areas as changes in station e4uipment mainte- 

nance and fare collection closts. Similarly, the addition or 

deletion of a station affects overall operating cost, but to 

a smaller degree than the effects of the operating plan on 

car miles. Since the analysis shows small differences in 

car miles among alternatives, only those costs directly re- 

lated to mileage were then selected as a sensitive measure 

of Operating cost differences. 

The following car-miles-related cost elements were extracted 

from the AA/EIS. These mileage-related maintenance costs 

reflect a combination of manpower and materials: 

Track maintenance 
Electrification maintenande 
Vehicle maintenance 
Power 

5.1 Results 

$ 0.155/VMT 
0.074 
0.5 
0 27 

$ 0.999 or $1.00/car 
mile 

These costs were applied to the annual car mile differ- 

énce for each alternative as shown in Table 4. 

6 0 SUMMARY OF DIFFERENCES IN OPERATING CHARACTERISTICS 

The operating differences selected as criteria for com- 

paring the alternative alignments are shown in Table 5. No 

attempt is made in this report to develop a conclusion or 

recommendation of a preferred alternative. Any conclusions 

must include other factors that were analyzed by others in 

the preparation of the milestone data. 
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. Table 4. Operating cost comparison. 

Annual Annual Daily 
Miles Mileage Cost Cost 

Alternate (000) Difference Difference($) Difference($) 

Approved 10884 -- 

A 10884 0 0 0 

C 11059 +175,000 175,000 574 

1 10884 0 0 0 

2 9546 -1,338,000 -1,338,000 4,400 
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Table 5. Summary of differences in 
operating characteristics. 

Alternative 
Factor A C 1 2 

Ridership change +7,100 -8,300 +200 -23,500 

Daily auto VMT -8,762 +10,243 0 +29,000 

Daily tail car VMT 0 +574 0 -4,400 

Energy, auto, million -62.7 +73.3 0 +207.6 
Etu 

Energy, rail, million 0 +40.5 0 -309.7 
Btü 

Net energy, operating 0 +574 0 -4,400 
cost, million Btu 
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APPENDIX A 

ALTERNATIVE ANALYSIS CRITERIA 

This appendix provides a description of all of the 

criteria used to evaluate the alternative alignment and 

station locations. These criteria are organized under goals 

and objectives derived from vatious Federal, state, regional, 

and local goals. The information in this appendix was ob- 

tained from DMJM/PBQD Technical Memorandum No. 2, 

Alternatives Evaluation Methodology and Criteria, March 1982. 

The material is included to provide a more complete under- 

standing of the evaluation process used for alternative align- 

ments and stations. 

The goals as defined here are general statements of 

what is to be accomplished, while objectives are more 

specific expressions of those desires. Criteria.are mdi- 
cators or measures of how well a possible alternative does 

or does not help achieve the desired goals and objectives. 

Included in the listing of the preliminary engineering 

phase goals and objectives is an indication of the kind of 

measure or measures to be used (quantitatively where 

possible, qualitatively where this is necessary or more 

appropriate), and the agency or firm representative who will 

be responsible for assembling the needed data, directing 

related analytical efforts, and making the assessment of 

goal achievement attained by each alternative relative to 

the approved alignment and station locations. 

ENVIRONMENTAL/COMMtJN flY GOALS, OBJECTIVES, AND MEASURES 

1. Goal: Conservation of Natural and Cultural Resources 

1.1 Objective: Reduce air pollution 
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1.1.1 Measure: Difference in daily vehicle 

miles of travel by automobile 

1.1.2 Measure: Difference in air quality iim- 

provement; i.e., tons pe.r day 

of RHC, NOX, and Co 

1.2 Objective: Reduce petroleum requirements; 

conserve energy 

1.2.1 Measure: Difference in daily automobile 

trips 

1.2.2 Measure: Difference in annual energy 

requirementsequivalent Stu 

1.3 Objective: Minimize impacts to historidal 

sites and parkiands (Sec. 106 

and 4.f) 

1.3.1. Measure: Number of sites and/or acres 

of par kland impacted 

2. Goal: Enhance.Regional Land Use and Urban FoEm 

2.1 Objective: Help structute urban form in 

desirable directions 

2.1.1 Measure: Qualitative assessment of rel- 

ative compatibility with 

existing land use development 

plans 
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2.1.2 Measure: Qualitative assessment of poten- 

tial for revitalization of 

existing urban areas 

2.1.3 MeasUre: Estimated joint development 

potential, using either dollat 

value as in the final AA/EIS 

or qualitative discussion 

2.1.4 Measure: Estimate if right-of-way avail- 

ability for station enhances 

shafts, etc.; impacts on sur- 

toUnding land Use; cost 

3. Goal: Enhance Regional Mobility and Ability to Meet 

Transportation Needs of Today and the Future by Public 

Ttànsportation 

3.1 Objective: RedUce ttavel time and cost 

3.1.1 Measure: Difference in travel time for 

on-board passengers per marginal 

passeUger, minutes/passenger 

3.1.2 MeasUre: Differende in potential for 

attracting choice riders, total 

daily trips divetted or a qual- 

itative assessment 

3.2 Objective: Improve the total regional 

transit system 

16 
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3.2.1 MeasUte: Difference in daily patronage 

on rail line alone and, if 

possible, on rail and back- 

ground bus service 

3.2.2 Measure: Difference in system considera- 

tionS, i.e., compatibility and 

ease of coordination with bus, 

pedestrian, and automobile 

links, qualitative assessment 

3.2.3 Measure: Assessment of difference in 

capability to expand rail ser- 

vice, network considerations 

Goal: Reduce the Need for Parking and. Highway-Related 

Investments 

4.1 Objective: Encourage use of public trans- 

portation instead of automobiles 

4.1.1 Measure: Difference in percent increase 

in traffic flow to the region.al 

core 

4.1.2 Measure: See Measures 1.1.1, 1.2.1, and 

3.1.2 

Goal: Develop Rapid Transit Responsive to CoEuuunity 

Needs 

5.1 Objective: Reflect public participation 

input in systems design 

17 
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5.1.1 Measure: Assessment of degree of support 

from the general public, electe4 

officials, and public agencies 

5.2 Objective: 

5.2.1 Measure: 

Help meet identified social 

goals 

Assessment of difference in 

service provided to transit- 

dependent groups 

5.2.2 Measure: Difference inaccessibility to 

employment centers, community 

services 

5.3 Objectives: 

5.3.1 Measure: 

Minimize, community disrUption 

Assessment of co'nst'r)dti.On 

noise and other impacts on 

circUlation. patterns, access 

to homes and/or jobs, 

utilities, geologic 

conditions, etc. 

5.3.2 Measure.: Number of homes, businesses, 

jobs, and other displacements, 

if any 

COST AND Cost EFFECTIVENESS GOALS, OBJECTIVES, AND MEASURES 

6. Goal: Develop Financially Feasible. Transportation 

Sy's t ems 

6...1 Objective: Minimize capital cost require- 

ments 
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6.1.1 Measure: Difference in estimated total 

capital costs 

6.2 Objective: Reduce the impact of inflation 

on costs 

6.2.1 Measure: Difference in constructiOn/ 

implementation schedule 

6..3 Objective: Minimize operating cost requirO- 

ments 

6.3.1 Measure: Difference in estimated annual 

opeEating costs 

6.4 Objective.: Minimize the need for public 

financial support 

6.4.1 MeasUte: Assessment of potential cost- 

sharing opportunities; also 

see Measure 2.1.3 

7. Goal: Improve Public Transportation in a Cost-Effective 

Manner 

7.1 Objective: Maximize return from capital 

investment 

7.1.1 Measure: Annualized difference in capital 

cost requirements per marginal 

passenger and per marginal 

passenger mile 
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7.2 Objective: Maximize return from operating 

expenditures 

7.2.1 Measure: Marginal operating cost per 

marginal passenger and per 

marginal passenger mile 

7.3 Objective: Maximize return from combined 

capital and operating expendi- 

tures 

7.3.1 Measure: Total annualized difference in 

capital cost and marginal 

operating clost per marginal 

passenger and per marginal 

passenger mile 

It is not necessary to carry out additional time-consum- 

ing computerized patronage model runs or apply complex 

analytical techniques to establish assessment values for the 

quantitative measures outlined above. Simple nnual compu- 
tations and/or judgmental modifications to the results of 

prior work will be sufficient to provide the data needed to 

make relative comparisons among the options under consider- 

ation. 

Where qualitative evaluations are indicated, these will 

be made by experienced personnel drawing upon past exper- 

iences with similar evaluations in Los Angeles and elsewhere. 

In carrying out the assessment of alternatives, it may 

be found that, for example, the expected differences amOng 

them for a particular measure are expected to be so small 

that the measure does not furnish a useful guide to decision- 
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making. In such cases, the measure should be disregarded as 

not being applicable and the explanation for its not being 

utilized should be documented. 
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APPENDIX B 

RIDERSHIP ESTIMATES FOR ALTERNATIVE ALIGNMENTS 

The impact of the 1995 patronage of alternative align- 

ments and station locations has been estimated. The follow- 

ing alternatives have been examined: 

Downtown alignments 
- Hill Street (Alternative A) 
- Flower Street (Alternative C) 

Optional station at witmer/Wilshire 
(Alterhatives A and C) 

Sunset Boulevard alignment with a station at Sunset/ 
LaBrea (Alternative 1) 

Direct route to Studio City (Alternative 2) 
- No station at Sunset/Fairfax 
- Station at Sunset/Fairfax 

SUMMARY OF CONCLUSIONS 

The following conclusions are drawn from the ridership 

analyses. 

Downtown Alignments 

- Alternative A (Hill Street) will, generate 
7,100 more trips than the approved alignment 
because the location of a station t 5th/Hill 
would be convenient to more riders than the 
5th/Broadway station that is part of the ap- 
proved alignment. 

- Alternative c (Flower Stteet) will generate 
8,300 fewer trips because of the lower number 
of jobs served by the smaller population of 
workers served by the location of the station 
at 3rd/Flower instead of at 5th/Broadway, 

Witmer/Wilshire Station 

- Although the addition of a station at 
Witmer/Wilshire would affect ridership 
volumes at the stations on either side (i.e., 
7th/Flower and Wilshire/Alvarado), it would 
not appreciably affect overall ridership. 
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Sunset Boulevard Alignment with a Sunset/La Brea 
station 

- The addition of a station at Sunset/La Brea 
will not appreciably affect total ridership 
volumes, according to Barton-Aschman Associates 
projections. 

Direct Route to Studio City 

4 

- Bypassing the Cahuenga and the Hollywood Bowl 
stations would result in a net decrease of 
23,500 daily tri.s, with or without an 
auxiliary rail system. 

- The addition of a station at Sunset/Fairfax 
along the direct Studio City route would not 
significantly affect total ridership volumes, 
according to estimates by Barton-Aschman 
Associates. 

The effects of these alternatives on projected daily rider- 

ship for 1995 are summarized in Table B-l. 

Analysis of Downtown Alignment 

Ridership analysis for the Hill Street and Flower 

Street alignments used the followIng data: 

Projected 1990 catchment. employment (PMM 1980) 
from meEorEndum, March 25, Hoey to Tahir (trans- 
mitted to Crawley March 26 as attachment to "Input 
to Milestone 3 Report"). 

Mode of arrival estimates for downtown stations, 
from the AA/EIS Technical Appendix E. 

Employment Catchment Area. Hoey focused on the midtown 

station in the area of 5th/Broadway and did not address the. 

alternative uptown locations near the Civic Centet. Based 

on the proximity of the Civic Center alternatives to each. 

other (either 1st/Broadway or 1st/Hill), it was assumed that 

ridership would remain unchanged from the approved alignment 

regardless of where the uptown station would be located. 
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Table B-i. Total daily ridership, 
by alternative. 

Altetnative Daily Ridership (1995)* 

Approved 309,000 

A 312,600 

C 304,900 

1 309,200 

2 285,500 

* Elimination of optional stations will not significantly 
affect these estimates. 
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Mode of Arrival. Hoey reported the projected 1990 catch- 

ment employment for 9 midtown stations as follows: 

1990 Catchment 
Alternative Station Location Employment 

Approved Fifth/Broadway 38,500 
A Fifth/Hill 51,300 
C Third/Flower 29,600 

Hoey also sketched the catchment area for the stations 

on each downtown alignment. Overlap of catchment areas was 

estimated on the basis of Hoey's map and is summarized in 

Table 3-2. In some cases, nope of the ridership attracted 

to one station (e.g., Union Station) would be diverted to 

another station (e.g., 1st/Broadway or 1st/Hill). In other 

cases, ridership would be attracted to another station under 

the approved alternative (e.g., approximately 5 percent of 

the riders boarding at 1st/Broadway would elect to board at 

5th/Broadway if there was a station there) 

Analysis of Ridership. For the midtown station, the 

AA/EIS estimated that half of the boarding ridets would 

arrive by walking; the remainder would transfeE from buses, 

park 'ii' ride, or kiss 'n' ride. This analysis has assumed 

that only these walking would be affected by station location. 

Midtown ridership estimates were based on ridership 

estimates under the approved alternative, adjusted for mode 

of arrival, catchment employment, and catchment area 

overlap: 

Non-walk-in Walk-in Catchment 
Ridership 

+ 
Ridership Employment Overlap 

(Approved (Approved Ratio of Adjustment 
Alt.) Alt.) AlteEnativés 

For Alternative A: 

(35,909/2) + (35,9.09/a) X (51,334/38,545) A (90 percent) = 39,475 

r. For Alternative C: 

(35,909/2) + (35,909/2) X (29,635/38,545) X (100 percent) = 31,759 
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Table 3-2. Catchment area overlap. 

Alternative Between 

Approved Union Station 

1st/Broadway 

5th/Broadway 

7th/Flower 

A Union Station 

1st/Hill 

5th/Hill 

7th/Flower 

C Union Station 

1st/Broadway 

3rd/Flower 

7th/Flower 

26 

Overlap 
(per ce 

':' 
t) 

0 

5 

0 

0 

5 

10 

5 
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The impact of the alternative downtown station locations 

on total daily ridership will be double the number of board- 

ings, since both boardings and alightings will be affected. 

Analsis of Witmer/Wilshire Station Ridership 

In lieu of any information dealing specifically with an 

optional station at Witmer/Wilshire, an analysis was made of 

the impact of other optional stations on projected ridership. 

To date, Barton-Aschman Associates has examined the impact 

on ridership of a Wilshire/Crenshaw Station, a Sunset/La 

Brea Station, and a Fairfax/Sunset Station. (1) As shown in 

Table B-3, the effect on total ridership would be insig- 

nificant, varying between 0.02 percent and 0.05 percent. 

Assuming that a Witmer/Wilshire station would affect total 

ridership by the same order of magnitude, it is judged that 

there would be no appreciable increase. An analysis of its 

impact on ridership activity at adjacent stations was not 

undertaken, although it is evident that a diversion of sOme 

trips from these stations to Witmer would occlUr. 

Analysis of Ridership for Sunset Boulevard Alianment 

Ridership would not be affected by a shift of the 

Hollywood alignment from Fountain to Sunset, unless a 

station would be established at Sunset/La Brea. As shown in 

the previous sectiOn, Barton-Aschman Associates has pro- 

jected an insignificant impact in ridership if this station 

is constructed: a 0.03 percent increase of 157 trips from 

309,065 to 309,222. 

Patronage estimates at Sunset/La Brea and Fairfax/ 

Sunset assumed that a station at Wilshire/Crenshaw would 

exist. If this were not the case, daily ridership would 

increase even less, to 309,173, for an alignment including a 

Sunset/La Brea Station. 
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Table B-3. Station location impact 
on daily ridership 

(1995 ridership levels) 

. 

Station With Station Without Station Percent 

Wilshire/Crenshaw 309,065 309,016 0.02 

Sunset/La Brea 309,222 309,065 0.05 

Fairfax/Sunset 285,611 285,536 0.03 

liJ 



Analysis of Ridership With a Direct Route to Studio City 

. 
Barton-Aschrnan Associates has estimated that daily rider- 

ship for a route that bypasses downtown Hollywood would de- 

crease by approximately 23,500 trips. The impact of an op- 

tional station at Fairfax/Sunset has also been examined for 

the bypass route. With a Faitfax/Sunset station, ridership 

would decrease from 309,065 to 285,611. WithoUt the station, 

ridership would decrease slightly more to 285,536. 

If the daily ridership figures are adjusted for elimina- 

tion of the Wilshjre/Crenshaw station, estimated patronage 

falls to 285,566 with the Fairfax/Sunset station and 285,491 

without it. 

An analysis by Hoey (Memorandum, Match 25, Hoey to Tahir) 

indicates that, as currently planned, an auxiliary rail line 

feeding the Metro Rail system at Fairfax/Santa Monica will 

have an average speed that is not appreciably different from 

existing bus service in the same corridor. it is, therefore, 

estimated that the aUxiliar'y tail line would not Eignifi- 

cantly affect the above ridership projections. 
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APPENDIX C 

TRAVEL TIMES AND OPERATING PARAMETERS 

The following tables give the results of analysis of 

travel time, fleet size, and operating statistics undertaken 

for the five alternative alignments identified for Milestone 3. 

The five alignments described by DMJM/PBQD in their Technica]. 

Memorandum No. 3 (March 8, 1982) are as follows: 

Alternative A CBD via Hill 
Alternative B CBD via Flower 
Alternative C CBD via Convention Center 
Alternative 1 Hollywood via Sunset 
Alternative 2 Studio City via ditect mountain 

route. 

Each alternative was analyzed both with and without the in- 

clusion of certain stations identified as optional. 

TRAVEL TIME 

The travel time informatIon (Tables C-1 through C-'7) is 

a formal transmittal of data provided to Joel Sandberg on 

March 12, 1982. The documentation includes station-to'- 

station run times, terminal-to-terminal travel times, and 

domplete travel time matrices (each matrix assuming the 

Optional station is operational). 

To generate the rUn times, a modified BART performance 

curve was utilized, similar to that Used for the preliminary 

operating plan and enetgy management report. A 30-secon4 

average dwell time was assumed for each intermediate station. 
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Fleet Size and Operating Statistics 

Fleet size and operating statistics (Table C-8) were 

derived to reflect changes in rUn times and roUte miles from 

the baseline described in the 1995 operating plan. The cal- 

culation assumes that service levels (number of train trips 

and car trips) will remain unchanged in each case. This 

assUmption can be reviewed once the ridership estimates are 

available. 
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Table C-l. Station-to-station run times 
(dwell times not included). 

Alternative Station 
Run Time 

(set) 
Run Time 

(sec) 

A Wilshire/Alva±ado 
54 

Wittner 89 
65 Skip Wittner 

7th/Flower 
56 

5th/Bill 
56 

1st/Bill 
82 

Union Station' 

B Wilshire/Alvarado 
70 

126 Union/9th 
77 J Skip Union/9th 

Convention Cente; 
83 

7th/Flower 
48 

3rd/Flower 

1st/Broadway 

Union Station 
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Table C-i, continued 

Run Time Run Tii 
Alternative Station (sec) (sec) 

c Wilshire/Alvarado 
64 

124 Witmer 
90 

J 
Skip Wither 

7th/Flower 
48 

3rd/flower 

1St/BroadWay 

Union Station 

Roilywood/Cahuenga 
133 

I Skip186 
Sunset/La Brea 

127 La Brea 
Fairfax/Santa Monica 

2 StUdio City 
192 

1 

217 Fairfax/Sunset 
55 Skip Sunset 

Fairfax/Santa Monica 
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Table C-2. Travel times for alternatives. 

Time 
Station Without Optional With Optional 

Alternative A 
North Hollywood 
Studio City 
Hollywood Bowl 
Cahuenga/Hollywood 
Fairfax/Santa Monica 
Fairfax/Beverly 
Wilshire/Fairfax 
Wilshire/La Brea 
Wilshire/Western 
Wi lshi re/Normandie 
Wilshire/Vermont 
Wilshi re/Alvarado 
Wilshire/Witmer (optional) 
7th/Flower 
5th/Hill 
1st/Hill 
Union Station 

Alternative B 
North Hollywood 
Studio City 
Hollywood Bowl 
C.ahuenga/Hollywood 
Fairfa*/Santa Monica. 
FairfaE/Beverly 
Wilshire/Fai rf ax 
Wilshire/La Brea 
Wilshire/Western 
Wi lshi re/Normandie 
Wilshire/Vermont 
Wi lshi re/Alvarado 
9th/Union (optional) 
Convention Center 
7th/Flower 
3rd/Flower 
1st/Broadway 
Union Station 

34 

dp 0:00 dp 0:00 
0:03 0:03 
0:06½ O:06½ 
0:08 0:08 
0:11½ 0:11½ 
0:13½ 0:13½ 
0:16 0:16 
0:l7½ 0:l7½ 
0:20½ 0:20½ 
0:22 0:22 
0:23 0::23 

0:25 0:25 
-- 0: 26½ 
0:27 0:28 
0:28½ 0.:29½ 
0:30 0:31 

ar 0:3l½ ar 0:32½ 

dp 0:00 dp 0:00 
0:03 0:03 
0:06½ 0:06½ 
0:08 0:08 
0:11k 0:11k 
0:13k 0:13k 
0:16 0:16 
0:17k 0:17½ 
0:20k 0:20k 
0:22 0:22 
0:23 0:23 
0:25 0;25 

0;27 
0:28 0:28k 
0:30 0:30k 
0:31 0:32 
0:32k 0:33k 

ar 0:34k ar 0:35 



. 
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Table C-2, continued 

Station 
Time 

Without Optional With Optional 

Alternative C 
North Hollywood dp 0::00 dp 0:00 
Studio CitS' 0:03 0:03 
Hollywood Bowl 0:06½ 0:06½ 
Cahuenga/Hollywood 0:08 0:08 
Fairfax/Santa Monica 0:11½ 0:11½ 
Fairfax/Beverly 0:13½ 0:13½ 
Wilshire/Fairfax 0:16 0:16 
Wilshire/La Brea 0:l7½ 0:17½ 
Wilshire/Western 0:20½ 0:20½ 
Wilshire/Normandie 0:22 0:22 
Wilshire/Vermont 0:23 0:23 
Wiishire/Alvarado 0:25 0:25 
Witmer (optional) -- 0:26½ 
7th/Flower 0:27½ 0:28½ 
3rd/Flower 0:29 0:30 
1st/Broadway 0:31 0:32 
Union Station ar 0:32½ ar 0:33½ 

Alternative 1 
North Hollywood dp 0:00 dp 0:00 
Studio City 0:03 0:03 
Hollywood Bowl 0:06½ 0:06½ 
Cahuenga/Hollywood 0:08 0:08 
Sunset/La Brea (option1) 0:11 
Fairfax/Santa Monica 0:12 0:13½ 
Fairfax/Beverly 0:13k 0:15k 
Wilshire/Fairfax 0:16 0:18 
Wilshire/La Brea 0:18 0:20 
Wilshire/Western 0:21 0:22k 
Wilshire/Normandie 0:22 0:24 
Wilshire/Vermont 0:23k 0:25k 
Wilshire/Alvarado 0:25k 0:27 
7th/Flower 0:27k 0:29 
5th/Broadway 0:29 0:30k 
Civic Center 0:30k 0:32 
Union Station ar 0:31k ar 0:33k 
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Table C-2, continued 

Station 

Alternative 2 
North Hollywood 
Studio City 
Fairfax/Sunset (optional) 
Fairfax/Santa Monica 
Fairfax/Beverly 
Wilshire/Fairfax 
Wilshire/La Brea 
Wilshire/western 
Wi lshi re/Normandie 
Wilshire/vermont 
Wi lshire/Alvarado 
7th/Flower 
5th/Broadway 
Civic Center 
Union Station 

S 

Ti tat 
without Optional With Optional 

36 

dp 0:00 dp 0:00 
0:03 0:03 
-- 0:07 
0:0Th 0:08½ 
0:09 0:10 
0:1l½ 0:12½ 
0:l3½ 0:l4½ 
0:16 0:17 
0:l7½ 0:18k 
0:19 0:20 
0:21 0:22 
0:23 0:24 
0:24½ 0:25k 
0:26 0:?7 

at 0:27 ar 0:28 



Table C-3. Travel time matrix (minutes), Alternative A, Wither station operational. 

Union lst/ Sth/ lth/ Alva- Ver- Norm- Weat- La Wilshire/ Hey- Santa C&w- Hollywood Studio North 
Station Station Hill Hill Flower Witser rado mont andie em Brea Fairfax erly Monica enga Bowl, City Hollywood 

North Hollywood 32 31 29 28 26 25 23 22 20 17 16 13 

StudioCity 29 28 26 25 23 22 20 19 17 14 13 10 

"4 Hollywood Bowl 26 25 23 22 20 19 17 16 14 11 10 7 

Cahuenga/Ibllywood 24 23 21 20 18 17 15 14 12 9 8 5 

FaIrfax/Santa Monica 21 20 18 17 15 14 12 11 9 7 4 3 

Fairfax/Beverly 19 18 16 15 13 12 10 9 7 4 3 

Wilshire/fairfax 16 15 13 12 10 9 7 6 4 1 - 

Wilshire/La Brea 15 14 12 11 9 8 6 5 - 

Wilshire/Western 12 11 9 8 6 5 3 2 - 

Wilehirefllormandie 10 9 7 6 4 3 1 - 

Wilshire/Vermont 9 8 6 5 3 2 

Wllshire/Alvarado 7 6 4 3 1 

Wilshire/Witmer 6 5 3 2 - 

7th/Flower 4 3 1 - 

5th/Hill 3 2 

let/Hill 1 - 

Union Station 

11 8 6 3 

8 5 3 - 

5 2 - 

3 - 

. 
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Table C-4. Travel time matrix (minutes), Alternative B, 9th/Union station operational. 

Union lst/ 3rd/ 7th/ Convention 9th/ Al,.- Vet- Non- West- La Wilahire/ Be,- Santa Calm- Hollywood Studio North 
Station Station Broadway Flower Flower Center Union redo mont andie em Br.. Fairfax cr11' Monica enga Bowl City Hollywood 

tIorthlIoI.lywood 35 33 32 30 28 27 25 23 22 20 17 16 13 11 8 5 3 - 

StisdioCity 32 30 29 27 25 24 22 20 19 17 II 11 lB A c 1 - 

Itollywoodaowl 29 27 26 24 22 21 19 17 16 

Cahuenga/Hollywood 27 25 24 22 20 19 17 15 14 

Fairfax/santa Monica 24 22 21. 19 17 16 14 12 11 

Fairfax/Beverly 22 20 19 17 15 14 12 10 9 

Wilshire/Fairfax 19 17 15 14 12 11 9 7 6 

Wilshire/La Brea 18 16 15 13 1 10 8 6 5 

Wilshire/Western 15 13 12 10 8 7 5 3 2 

Wilshire/Hormandie 13 11 10 8 6 5 3 1 - 

Wilshire/Vermont 12 10 9 7 5 4 2 - 

Wilahire/Alyarado 10 B 7 5 3 2 - 

9th/Union 8 6 5 3 1 - 

Convention Center 7 5 4 2 - 

7th/Flower 5 3 2 - 

3rd/Flower 3 1 - 

let/Broadway 2- - 

Union Station - 

14 1 10 7 5 2 - 

12 9 8 5 3 - 

9 6 5 2 - 

7 4 3 - 

4 1 - 

3 - 
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Table C-i. Travel time matrix (minutes), Alternative C, Witmer station operational. 

Union lat/ 3rd/ 7th! Mv.- Vet- ibra- Wefl- La Wilshire! 2ev- Santa Cahu- Bollywood Studio North 
Station Station Broadway flower flower Witaer rado wont andie em Ste. Fairfax erly Monica enga Bowl City Hollywood 

Womthsollywood 33 32 30 28 26 25 23 22 20 17 16 1.3 11 8 6 3 

Studio City 30 29 27 25 23 22 20 19 17 14 13 10 6 5 3 - 

fiollywoodsowl 27 26 24 22 20 19 17 16 14 11 10 7 5 2 - 

Cahuenga/Hollywood 25 24 22 20 18 17 15 14 12 9 8 5 3 - 

Fairfax/Santa Monica 22 21 19 17 15 14 12 11 9 6 5 2 - 

Fairfax/Beverly 20 19 17 15 13 12 10 9 7 4 3 - 

Wi1shire/Fairfa 17 16 14 12 10 9 7 6 4 1 - 

Wilshire/La area 16 15 13 11 9 0 6 5 3 - 

Wilshire/Western 13 12 10 6 6 5 3 2 - 

Wilahire/Nommandle 11 10 8 6 4 3 1 

Wilohire/Vareont 10 9 7 5 3 2 - 

Wilshire/Alvarado 6 7 5 3 1 - 

Witaer 7 6 4 2 - 

7th!Flowsr 5 4 2 

3rd/Flower 3 2 - 

1st/Broadway 1 

Union Station - 

. 
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Table C-6. Travel time matrix (minutes), Alternative 1, Sunset/La Brea station operational. 

Union Civic Sth/ 7th/ Alva- 'ire!- Hors- West- La Wilshire/ Sew- Santa La Cafli- Hollywood Studio North 
Station Station Center Broadway Plower rado aont andie em thea Fairfax any Monica thea enga Bowl City Hollywood 

North Hollywood 33 32 

Studio City 30 29 

Hollywood Bowl 27 26 

Cahuenqa/Mollywood 25 24 

Sunset/La thea 22 21 

Fairfax/Santa Monica 20 19 

Fairfax/Beverly 18 17 

Wilshire/Fairfax 15 14 

Wilshire/La Brea 13 12- 

Wilshire/Western 11 10 

Wilshire/Norsandie 9 8 

Wilahire/Versont B 7 

Wilshire/Alyarado 6 5 

7th/Flower 5 4 

5th/Broadway 3 2 

Civic Center 1 - 

Union Station - 

30 29 27 25 24 22 20 18 15 13 11 8 6 

27 26 24 22 21 19 17 15 12 10 B 5 3 

24 23 21 19 18 16 14 12 9 7 5. 2 - 

22 21 19 17 16 14 12 10 7 5 3 - 

19 18 16 14 13 11 9 7 4 2 - 

17 16 14 12 11 9 7 5 2 - 

15 14 12 10 9 7 5 3 - 

12 11 9 7 6 4 2 - 

10 B 7 5 4 2 - 

8 6 5 3 2 - 

6 4 3 1 - 

5 3 2 - 

3 1 - 

2 - 

3 - 
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Table C-7. Travel time matrix (minutes), Alternative 2, Fairfax/Sunset station operational. 

Union Civic 5th/ lthJ kin- Var- ibra- La Wiishire/ Key- Santa Studio North 
Station Station Center Broadvay Flower rado mont andie Western Bras Pairta* any Monica Sunset City Hollywood 

North Hollywood 28 27 25 24 22 20 18 17 14 12 10 

Studio city 25 24 22 21 19 17 15 14 11 9 7 

Fairfax/Sunset 21 20 18 17 15 13 11 10 7 5 3 

Fairfax/Sante Monica 20 19 17 16 14 12 10 9 6 4 2 

Fairfax/Sevenly 18 17 15 14 12 10 8 7 4 2 - 

Wilshire/Fairfax 16 15 13 12 10 8 6 5 2 - 

Wilshire/La Urea 14 13 11 10 8 6 4 3 - 

Wilshire/Western 11 10 8 7 5 3 1 - 

Wilehire/Norsandie 10 9 1 6 4 2 - 

Wilshire/Vermont 8 1 5 4 2 

Wilahire/Alyarado 6 5 3 2 - 

7th/FLower 4 3 1 - 

5th/Broadway 3 2 - 

Civic Center 1 - 

Union Station - 

8 7 3 - 

5 4 - 

1 - 
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Table C-B. Fleet size and operating statistics for alternative alignments. 

Alternative 
Travel Time 

(minutes) 
Route Miles 

(miles) 
Ciange Fron Baseline 
(minutes) (miles) fleet Site 

Mnual Statistics 
Train flours Car flours 

(000) (000) 
Car Miles 

(000) 

t') 
Approved alignsent 31'n 15.7 - - 59.8 331 10.884 

A Witho.st Wittner station 311 11.1 0 0 140 59.8 331 10.884 
With Wittner station 32¼ 18.7 +1 0 140 61.6 341 10.884 

B Without 9th/Union station 34¼ 19.6 +3 +0.9 148 65.1 360 11,408 
With 9th/union stetion 35 19.6 +315 +0.9 148 66.0 365 11,408 

C Without Wittner station 32¼ 19.0 +1 +0.3 140 61.6 341 11,059 
With Wittner station 33¼ 19.0 +2 *0.3 148 53.3 350 11,059 

1 Without Sunset/La Bres station 31¼ 18.7 0 0 140 59.8 331 10,884 
With Sunset/La Brea statIon 33¼ 18.7 *2 0 148 63.1 350 10,884 

2 Without Fsirfax/Ssnta Monica station 27 16.4 -4¼ -2.3 120 51.9 287 9,546 
With Fairfax/Santa Monica station 28 16.4 -515 -2.3 120 50.2 278 9,546 

Note; Number of trains and nissbar of car trips held constant in each case to 52,633 and 290,950, respectively, annually per direction. 


