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Abstract

The Metro Orange Line is a bus rapid transit system running along the southern end of the San
Fernando Valley in Los Angeles, California. In the first seven months of operation, which began in
October of 2005, the Orange Line had already surpassed its 15-year ridership goal. This is both a
strength and a weakness, as a higher demand has resulted in incredibly crowded buses. In addition,
many San Fernando Valley residents complain that the system does not serve them. This paper
discusses the strengths and flaws of the Orange Line, including its route, fleet, and whether it should
be converted to a light rail transit system. An alternatives analysis includes the current route and four
proposed routes, the current fleet and an expanded fleet, and system type (i.e., bus rapid transit or
light rail transit).

This study finds that the Orange Line should use a route that covers a wide variety of landmarks
important to the local residents. The extension currently under construction also needs an expanded
fleet for an acceptable level of service. Most significantly, it should be converted to a light rail transit
system.



1 INTRODUCTION

1 Introduction

The Metro Orange Line in the San Fernando Valley offers many advantages to car or bus. Fare is
affordable at only $1.50 for a one-way ticket and up to $6.00 for a day pass, so commuters can spend
less on gas. Stops are less frequent than those of a mainstream bus, and an approaching Orange
Line bus receives priority at intersections, so a trip is much faster. Finally, seven of the fourteen (pre-
extension) stops line provide a total of 4,708 free parking spaces for quick park-and-ride access.

However, many problems exist with the Orange Line, and an extension may only make them worse.
The original line reached its 15-year passenger goal within seven months of operation, and it is only
becoming more crowded. Some experts say that it is or soon will become entirely obsolete, and should
be replaced with a light rail transit system (LRT). The current route only services the south side of the
Valley, while the extension will continue the current route, turning north.

The Orange Line was built as a BRT system, rather than an LRT system, out of convenience and
financial necessity, over an abandoned heavy rail line. When the Orange Line met its 15-year ridership
goal in its first seven months, some transportation experts considered an alternative: LRT. Indeed, the
Orange Line was originally built with the possibility of a future conversion to LRT in mind. Instead of
considering a switch to LRT, however, Metro brought in larger vehicles in 2007, and began construction
on the route extension in 2009 (opening 2012). In choosing to build on top of an existing line, Metro had
very little choice in the routing; it only had a choice in the location and number of stops. Thus, as one
might expect, many of the landmarks in the San Fernando Valley are left untouched by reliable public
transit. Perhaps the most notable of the missing landmarks is California State University, Northridge.
If Metro would extend the Orange LineâĂŹs route to cover this university, a vast number of students
would be given the opportunity to ride. There are city buses that travel most or all of the routes, but far
more people are willing to ride the Orange Line than city buses.

Below is a Metro map of the Orange Line and its extension. The highlighted areas are some of the
landmarks that are excluded from the routing. The figure shows that a vast area of the Valley remains
unserved.

The purpose of this study is to determine whether the Orange Line is the best option for the San
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Fernando Valley, and how it could better serve the population. The study compares several alternatives
to the extension and determine the best option.

2 Methodology

The study uses survey methology to perform an alternatives analysis. Three alternative routes are
presented, along with a no-build (no-change, current route) option. The fleet is considered as the no-
build option or an expanded fleet option. Finally, the transit type is considered as either no-build (current
BRT) or LRT. The alternatives analysis table is shown below.

Route Fleet Transit Type
No-Build No-Build No-Build
No-Build No-Build LRT
No-Build Expanded No-Build
No-Build Expanded LRT

Alternative x No-Build No-Build
Alternative x No-Build LRT
Alternative x Expanded No-Build
Alternative x Expanded LRT

An Internet survey was conducted for riders and non-riders to determine how the Orange Line is
currently performing. First, respondents gave their general locations by inputting their zip codes. They
were then asked whether or not they ride, and separated according to their answers. Riders and non-
riders were asked sets of questions separately.

2.1 Survey Results

The survey yielded nearly 70 responses, for a confidence interval of about 12%. Of these less, than
30% identified themselves as riders. Of this minority, only about 20% rode regularly enough to identify
themselves as commuters. Results are shown below.
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2.1 Survey Results 2 METHODOLOGY

A contradiction can be noted in the responses. Most riders report being satisfied with the route, but
in the free response questions, many of them complained that the Orange Line does not travel to their
preferred destinations. Below, many people state that a better route might convince them to ride.
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3 Alternatives Analysis

3.1 Route

Using the map of the existing and planned route in the data section, the landmark analysis is conducted
and alternate routes are created. The top three served and non-served destinations are ranked below.

Served Landmarks

1. North Hollywood Metro Station
2. Chatsworth Metrolink Station (ext.)
3. Topanga Plaza Shopping Center

Non-Served Landmarks

1. California State University, Northridge
2. Northridge Fashion Center
3. Los Angeles Public Library (Chatsworth)
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These results suggest that the San Fernando Valley residents generally decide to ignore the Orange
Line because it does not go where they need to go, and when it does, it does not go there often enough.

With this in mind, three alternate routes have been created. Route 1 consists of the current route
with a large loop that actually includes the current extension. It includes all of the top three non-served
landmarks, as well as Porter Ranch and Van Nuys Airport. It features some turns that may be difficult
for an articulated bus or light rail train to make, but both have surprisingly low turn radii. Route 1 is
approximately 38 miles long.

Route 2 is similar to Route 1 in that it consists of the current route, extension, and a large loop.
This loop skips the Van Nuys Airport and instead continues east to the Van Nuys Metrolink Station
and Government Center. It also skips Porter Ranch, which is very far out of the way and only slightly
important to residents. Route 2 is approximately 32 miles long.

Route 3 is based on a survey respondent’s suggestion to have a route parallel to the freeways. It
takes the current route and makes it an entire leg of a loop. In order to navigate the imperfect grid of
streets, it skips the library and the Van Nuys Airport, and instead follows the 170 Freeway between the
North Hollywood Metro Station and Roscoe Blvd. Route 3 is approximately 35 miles long.

The best route seems to be a composite of the three alternate routes. It skips the Northride Metrolink
Station in favor of reaching Van Nuys Airport, the Northridge Hospital Medical Center, California State
University, Northridge, and Northridge Fashion Center. This route is the most ideal since it reaches the
most landmarks. Northridge Metrolink Station can easily be reached via Chatsworth Metrolink Station,
so it is not a major sacrifice. The composite and ideal route is approximately 35 miles long.
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3.2 Fleet

One possible improvement would be to expand the fleet. This would dramatically increase frequency,
and possibly convince some non-riders to make the switch. The original Orange Line fleet was 30
articulated buses, each capable of carrying 100 total sitting and standing passengers. Unfortunately,
Metro does not publish an updated figure, so it will be assumed that the fleet remains at 30 vehicles.
Note that a typical LRT vehicle carries about the same amount of passengers, so requirements are
identical.

The table below shows how many vehicles would be required for the routes with varying LOS.

Interval: 14-20min 10-14min
Route LOS C LOS B
Current 40 50
Route 1 84 105
Route 2 72 90
Route 3 76 95

Composite 72 90

Buses are custom-made and cost approximately $500,000 each [?]. Light rail vehicles cost about
$2.9 million. Below is a table comparing costs of the fleets.

Route Fleet BRT Cost (Millions) LRT Cost (Millions)
Current No-Build $15.0 $87.0
Current LOS B $25.0 $145.0
Current LOS C $20.0 $116.0
Route 1 LOS B $52.5 $304.5
Route 1 LOS C $42.0 $243.6
Route 2 LOS B $45.0 $261.0
Route 2 LOS C $36.0 $208.8
Route 3 LOS B $47.5 $275.5
Route 3 LOS C $38.0 $220.4

Composite LOS B $45.0 $261.0
Composite LOS C $36.0 $208.8

The expanded fleet (and therefore improved frequency) data is shown below. If the distribution from
the survey remains the same, a very rough estimate can be developed of monthly and annual incomes.
This will be more accurate than the previous estimate since the distribution is considered. Assume that
commuters purchase monthly passes ($120), weekenders, ride once per month roundtrip, and weekday
non-commuters ride five times per month roundtrip.

7



3.3 Transit Type 3 ALTERNATIVES ANALYSIS

Rider Type Current Riders Total Riders Monthly
Income (Mil.)

Annual
Income (Mil.)

Commuter 91,800 135,000 $16.2 $193.9
Weekender 255,000 374,000 $1.1 $13.5

Weekday Non-Commuter 153,000 224,400 $3.4 $40.4
Total $20.6 $247.7

3.3 Transit Type

Metro intended to distinguish the Metro Liners, both visually and otherwise, from regular city buses, in
order to attract more riders who dislike buses but like rail. But most San Fernando Valley residents
seem not to see a difference. An overwhelming majority of residents were neutral about a BRT system.
But a conversion to LRT would potentially convince up to an incredible 80% of resident non-riders to
ride, according to the chart (including answers of “definitely”, “probably”, and “maybe”).

According to the Federal Transit Administration, a BRT system costs, per mile, about “...$13.5 million
for busways, $9.0 million for buses on high-occupancy vehicle lanes, and $680,000 for buses on city
streets”. On the other hand, the Urban Transport Fact Book states that LRT costs an average of almost
$69 million per mile. This is a dramatic increase in cost. However, it also results in a dramatic increase
in ridership. The cited 80% of non-riders who would elect to ride an LRT is up to 1.0 million new riders.
At a fare of $1.50 for a one-way ticket, if everyone bought just a one-way ticket, this is about $1.95
million for every boarding.

3.4 General

Clearly, there is a very significant difference between the costs of bus rapid transit and light rail transit.
It may not be realistic to expect to be able to convert the system, especially in the currently challenged
market. However, up to 80% of non-riders would ride or consider riding if the Orange Line was LRT.
Ticket prices vary between $1.50 and $6.00 (one-way passes and day passes, respectively, with other
options in between).

The high estimate is about 1.0 million new riders, based on the number of respondents who an-
swered “definitely”, “probably”, or “maybe” when asked if they would ride LRT. It can be assumed that of
these, the same distribution of rider type exists as does with current riders (i.e., commuter, weekender,
or weekdays non-commuter). This would result in 150,000 new commuters, 450,000 new weekenders,
and 150,000 new weekday non-commuters. Potential incomes per boarding are summarized below.

Rider Type Current Riders Total Riders Monthly
Income (Mil.)

Annual
Income (Mil.)

Commuter 91,800 263,000 $31.6 $379.0
Weekender 255,000 731,000 $2.2 $26.3

Weekday Non-Commuter 153,000 438,600 $6.6 $78.9
Total $40.4 $484.2
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Including current riders, Metro’s revenue is as shown above. There would be about 1.6 times as
many new riders as there are current riders. In other words, the amount of riders would increase by a
factor of 2.6 if the Orange Line was LRT.

The following table shows the costs of each possibility. This only includes the costs of the fleet
vehicles and the per-mile construction cost of each route. Other costs are not considered here.

Route Fleet BRT Cost (Millions) LRT Cost (Millions)
Current No-Build $39.3 $1,327
Current LOS B $49.3 $1,385
Current LOS C $43.3 $1,356
Route 1 LOS B $565.5 $2,925
Route 1 LOS C $555.0 $2,864
Route 2 LOS B $558.0 $2,471
Route 2 LOS C $549.0 $2,419
Route 3 LOS B $560.5 $2,696
Route 3 LOS C $551.0 $2,640
Route 4 LOS B $549.0 $2,471
Route 4 LOS C $558.0 $2,419

The following table roughly calculates how long it would take for each possibility to pay for itself,
neglecting expenses to Metro other than construction costs and fleet vehicles. Currently, calculations
show that Metro is earning about $14.1 million per month, or $168.9 million per year for the Orange
Line. Note that the ideal solution is marked in bold.

Route Fleet BRT Time (Years) LRT Time (Years)
Current No-Build 0.2 7.9
Current LOS B 0.3 8.2
Current LOS C 0.3 8.0
Route 1 LOS B 3.3 17.3
Route 1 LOS C 3.3 17.0
Route 2 LOS B 3.3 14.6
Route 2 LOS C 3.3 14.3
Route 3 LOS B 3.3 16.0
Route 3 LOS C 3.3 15.6
Route 4 LOS B 3.3 14.6
Route 4 LOS C 3.3 14.3

As expected, the LRT system takes much longer to be repaid than its BRT counterpart. These
figures do not consider many dynamic factors such as inflation or maintenance costs, so they are slightly
low. However, for this purpose, they are sufficiently accurate.

The ideal system takes between 14.3 and 14.6 years to be repaid. It seems logical, then, that a level
of service B be built, since the difference is only about four months.
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4 Conclusion

Three alternative routes were generated based on the results of a survey conducted on the San Fer-
nando Valley residents. Survey results showed that large number of residents choose not to ride the
Orange Line because it does not service California State University, Northridge or the Northridge Fash-
ion Center. These alternate routes were generated to reach unserved landmarks. The best route is one
of the two shortest routes, and it touches the most landmarks important to the residents.

The most ideal route is over 30 miles long, nearly twice as long as the original route and extension.
If the fleet was not expanded, a level of service of E would be expected. While an expanded fleet is
very costly, especially since the vehicles are custom-made, it is necessary if Metro wishes to have any
regular ridership.

The survey result was overwhelmingly neutral regarding BRT. However, if the Orange Line, its ex-
tension, and the new alternate route were converted to a light rail transit system, over 80% of non-riders
state that would definitely, probably, or possibly ride.

The ideal situation is Route 4 (shown on page 7), an expanded fleet of 72 to 90 total vehicles, and
a light rail transit system. The initial cost would be fairly astronomical, but an incredible increase in
ridership would more than compensate for this loss. It would take about 14.6 years for the entire system
to pay for itself, which in the life cycle of a transit system is very reasonable.
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