PERSONAL RAPID TRANSIT (PRT) DETAILED

State-of-the-Art Technology for Re-Vitalization, Bu  siness Development and an
Environmentally Friendly Solution for Traffic and C ongestion in Huntington Beach

PRT is an elevated fixed-guideway transportation
system that supports 3-6 person driverless vehicles.
Via very sophisticated and secure wireless computer
control, PRT vehicles are designed for on-demand
point-to-point individualized private transit, to/from
station portals designed with sidings “offline” from the
main guideway. PRT is connected in closed loops,
making its implementation extremely scalable. As an
elevated system, ground impact is not significant as
pylons are only sunk 90 feet apart to support the metal
guideways. Guideways can share street and freeway
corridors, be attached to structures like multi-story
buildings or infrastructure, e.g. bridges. Vehicle
movement is unidirectional on the loops, with switching
between them and on/off station sidings controlled with Hip SO : ;
onboard hardware and computers. Guideway can also be doubled up’ on Y-shaped pylons for bl-
directional movement, multiplying throughput and increasing capacity with no additional at-grade impact.

In operation, PRT vehicles
would be made available in
sufficient quantities so that
riders will find them waiting at
station portals — reversing the
traditional light rail and bus
models which operate fixed
routes and schedules.
Vehicle costs are expected to
range in mid-five figures, vs.
mid-six figure buses and
seven-figure light rail cars, allowing adequate quantities to be placed in service as soon as stations and
guideway loops are constructed. Unlike conventional transit, vehicles not in use are gathered on the
offline station sidings awaiting riders. Maintenance facilities will still be required, but significant space to
park idle vehicles is not needed as these assets are more valuable at stations pending use.

The offline station concept is key to understanding PRT as rides are non-stop, bypassing stations on the
way directly to the rider’s, or riders’ destination. On debarking, the vehicle can then wait for new rider(s)
at that station, or if it is determined that another station on the grid is short or void of vehicles, or has
more queued riders than waiting vehicles, it can be sent empty
to that station. This “resource leveling” or “load balancing” is
unique to PRT and can’t be accomplished without the extensive
automation which manages the system, the vehicle resources,
safety and security. PRT is a truly state-of-the-art automated
system.

With its computerization and absence of drivers, PRT can
operate 24/7/365. PRT technology employs electric, emission-
free magnetic linear induction motors, a very simple propulsion
system characterized by a limited number of moving parts and
non-friction braking. Current designs use on-board switch
mechanisms to choose between guideways or allow the vehicle
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to turn off the main guideway onto a station siding. These simple, foolproof switches are unique to this
transit mode, and allow PRT the flexibility to negotiate short radius turns and complicated guideway
routings — unlike, for example, a monorail which is relegated to a simple, inflexible linear route or single
closed loop (as Disneyland’s Monorail attraction is designed). Fewer moving parts also cause the vehicle
to be very quiet and highly reliable in operation.

Other points are key to PRT design and use:

Small, lightweight vehicles do not require massive guideway
structures as would elevated LRT or monorail. Support
pylons are approximately two-feet in diameter and single
guideway may be as narrow as one meter.

Offline stations dramatically increase throughput. By not

stopping at every station between departure and destination,

a PRT vehicle’s average speed is also then its top speed.

Above grade, without interference from surface traffic and

having no need for street traffic signaling, speeds of 30-40

mph can be achieved, non-stop. This means minimal actual

transit time for riders and far greater efficiencies with vehicle

resources, making them available much more quickly for additional users.

Secure Internet-based wireless connections between vehicles, stations and human supervisors
mean onboard audio and video are feasible for rider interaction, security and that immediate
notification of trouble can be sent directly to local law enforcement. Onboard and station video
minimizes vandalism and petty crime, especially as the system will generally know the rider's
name per their recorded fare payment data.

Offline station design means any number of stations can be added to the grid with NO decrease
in throughput — vehicles bypass stations for which they're not destined as all rides are non-stop.
This also means much lower ride times compared to LRT which makes all station stops on its
linear route, and local buses which make multiple rider-requested stops, and are subject to traffic
controls and congestion delays. Unlike LRT, monorail and bus systems, adding PRT station
stops increases service levels, flexibility, performance, financial appeal and overall usability.

Small PRT station can accommodate
individual buildings, strip malls and
intersections; larger stations accommo-
date multiple, simultaneous vehicle
loading/unloading.

As the PRT grid grows, multiple paths to
destinations develop, allowing computer
routing around segments that are con-
gested, out of service for maintenance
or unpowered. In a power outage,
vehicles are programmed to reach the
closest available station using onboard
batteries.

Even in small inter-connected loops,

PRT is useful for transit in a distinct area. Unlike OCTA's 2003 CenterLine light rail project, PRT
doesn’t require an “all in” commitment to be valuable and can be built incrementally larger as
funding is identified. PRT would work well as a municipal or regional system, and as well operate
on a college or business campus (e.g. Boeing).

PRT would prove reasonable in two areas that concern transit authorities and the general public;
transport for schools and the elderly/mobility-challenged (which OCTA’s Access system now
expensively serves). PRT stations built at school sites would decrease transport time and costs
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for students, staff and faculty, and also then becomes an access point in a certain residential
neighborhoods. PRT will be ADA-compliant for the handicapped, readily providing transport to
shopping and medical facilities.

Except for its onboard computer, an empty idling PRT vehicle need not consume any power.
Within the contiguous guideway grid, no vehicle or route transfers are necessary.
Every PRT rider is guaranteed a seat as no standing is feasible within the vehicle.

All vehicles must accommodate wheelchairs and bicycles; therefore 100% of the PRT fleet serves
all users. No segregation of vehicles is necessary for special needs.

Non-scheduled services mean no missed rides. When
sufficient vehicles are available for anticipated needs,
contrary to the commonly accepted mass transit model,
riders need not wait for service and will board vehicles
that are already waiting at stations. Crowds do not form if
sufficient vehicles are available, therefore no waiting is
necessary.

No route maps or schedules are required published for a
PRT system. Route maps will be posted at portals for
station selection and be publicized on a system website.
In certain situations, reserving a vehicle or summoning
one via cellular telephone may be possible

Like sports stadiums, PRT station names might be sold or
licensed for ongoing revenue where they're not built by a
private owner.

With direct, point-to-point rides, missed stops due to a
rider’'s sleeping inattention are impossible.

Unclean or vandalized vehicles may be rejected by riders
at the station portals. These vehicles are then dispatched for maintenance at a system facility.

In-vehicle and in-station video monitoring will identify vandals for interception by law enforcement.
As rides are potentially paid by an issued pass or credit/debit card, vandals are potentially
apprehended via ride payment or pass identification. Video evidence of an incident is stored for
access by law enforcement or judicial authorities. Note that all new OCTA buses are equipped
with multiple internal and external video cameras feeding an onboard recorder to deal with real
and staged incidents.

With emphasis toward the use of credit/debit plastic, and pre-sold passes (“rechargeable” via an
Internet account as online postage and toll roads are handled now), cash handling on the system
is minimized, but still accommodated via station kiosks accepting currency. Standalone stations
large enough to rent space to ground-floor businesses could as well accommodate ATMS.

Individual vehicles might be
branded for advertising
revenue, but it's unlikely that
a similar practice would be
acceptable for the fixed
guideway. However, the
layering of photovoltaic
(solar) panels on guideway
surfaces is feasible for
revenue generation from
electricity created and fed into
the local Southern California Edison grid per their existing solar programs.
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Trips are charged by the vehicle, like a taxi, not on a per person basis as multiple riders are not
easily segregated. This encourages vehicle sharing and car pool-like use to single destinations.

Employer participation programs based on PRT usage are very feasible, encouraging off-site
facility parking where available.

Conventional thinking and experience often assumes that PRT does not compare to light rail or buses in
passenger carrying capacity. These assumptions fail to consider that PRT vehicles operate in quantities
that are dependent only on the funding to acquire them. Without drivers, as many as can be placed on
the guideway are put into use to achieve the average speeds discussed here.

Computer control will allow vehicle

headways of two seconds or less,

causing very high vehicle density on the

guideways. As these speeds are far

greater than buses or LRT can achieve,

vehicle resources are simply more

productive, carrying as many or more

riders than conventional transit in shorter

trip times. No time is lost to surface

traffic situations. Operations are then

very predictable and can be precisely planned for peak hour situations — for example, a usage database
will be quickly accumulated to track boardings/deboardings at all station portals. Those stations requiring
more vehicles than others during “rush hour” can then have vehicles accumulated at them as the control
computers balance loads according to user preferences and ridership. Special situations are also served
— when events are scheduled, vehicles can be accumulated at the appropriate stations to accommodate
“surge” loads.

PRT can also accommodate increasing demand by simply building additional guideway along other
routings to provide more paths. Since elevated guideway is less subject to difficult right-of-way acquisi-
tion than light rail, it's more easily, quickly and far less expensively built. PRT is also more forgiving if it's
ever built where it shouldn’t be — if politically undesirable, or ridership estimates don’'t materialize, unlike
light rail or monorail it can be removed and its guideway and vehicles simply re-used elsewhere.

PRT manufacturers state costs in very broad terms, but with its lightweight guideway structure and small
vehicles, any estimate will find PRT FAR less expensive than light rail. Our highest estimates find single
guideway PRT being constructed for $20-30 million/mile, and even less on undemanding terrain. By
comparison, costs for OCTA’s CenterLine light rail system were to be $125 million/mile in 2003 dollars.

AN ELEVATED SOLUTION

With traffic and congestion steadily growing in the area and no realistic opportunities or funding to widen
existing arterials or add new freeways, building above grade will have the least impact. As described
above, the grid layout of the arterials also suggests that linear solutions like LRT are undesirable if more
flexible technology could be identified. These major arterials are also lined with businesses which desire
commuter and visitor traffic compared to residential neighborhoods which shun it.

To use Beach Blvd., the River and any other north-south or east-west arterials, an elevated solution is
most easily built as existing right-of-way can be utilized (using the shoulders, sidewalks and medians of
the street infrastructure itself). Simply put, elevating transit occupies a free, unused dimension AND
eliminates potential interactions with automobiles, bicyclists and pedestrians. The arterial street grid is
appreciated for its efficiency, but unfortunately it's also known for high average vehicle speeds and
occasionally serious and sometimes fatal accidents. An at-grade solution on the grid simply exacerbates
these situations, but PRT avoids them and requires no conventional traffic controls.
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An elevated solution would prove a must for using the River as well. A number of arterials need to be
crossed, and accessibility to guideways needs to be prevented by vandals, the immature, the simply
curious and those with nefarious intentions. Elevated solutions are safer, more secure and controlled.

AN ENVIRONMENTALLY -FRIENDLY SOLUTION

While OCTA has contributed to enhanced air quality with its low-emission CNG bus fleet and hybrid staff
vehicles, an electrically-powered solution would be even more appropriate given public and press aware-
ness of climate change, peak oil and carbon footprint issues. The most recent Mayor of Huntington
Beach is also a well known environmentalist and often speaks to these issues in her role with the
Southern California Association of Governments. She’s also been a PRT proponent, having spoken this
year to an industry conference in Ithaca, NY. Any solution which can support or utilize alternative energy
sources, like solar power, should be favorably evaluated for this opportunity. Noted above, any PRT
guideway, where cost-justified, is potentially mounted with solar panels for the generation of electricity
back into the Edison grid, offsetting that that is uses and creating an everyday revenue stream for the
system.

A SOLUTION APPEALING TO THE NON-TRANSIT DEPENDENT

Surveyed this year, OCTA system ridership is 2/3rds Hispanic, and is acknowledged to support a transit-
dependent user base. We believe a middle-class demographic, typical of the City’s population and the in-
and out-of-state tourists it seeks to attract, would use a transit system based on a different model — one
which mimics private transport, i.e. a taxicab, where a reasonably priced ride needn’t be shared, and
performance was equivalent to or better than a private automobile.

SHARING EXISTING INFRASTRUCTURE

Orange County is criss-crossed with over 230
miles of flood control channels. The Santa Ana
River is the most obvious of them, and with its flat,
wide street-level berms on both edges, it is ideal
to build PRT guideways upon, outside the existing
(and precedent-setting) OCTA bike paths. Multi-
ple guideways could easily be accommodated,
and the street and bridge crossings that intersect
the River become good opportunities for building
stations. For the City’s plans in the Edison right-
of-way along the River between Adams Ave. and
Pacific Coast Highway, PRT could be the means
for moving users of the planned Santa Ana River Parkway.

Any flood channel could support at least a single elevated PRT guideway running along side it. Stations
are also potentially located where channels intersect surface streets. In these examples, it's also
recognized that significant NIMBY resistance might be expected.

It is also conceivable that PRT could be operating in freeway medians and along shoulders if sufficient
space can be acquired. Advantaging the diminutive design of PRT vehicles, where a guideway must
cross a multi-lane freeway, there’s good potential for routing it and the vehicle below the freeway lanes in
the void alongside sidewalks as illustrated in our PowerPoint presentation.

PRT guideway offers other potential. Given its elevated infrastructure, the concealment of electrical,

telephone and/or CATV cabling might be engineered, replacing exposed pole and cable systems along
arterials. Municipal WiFi might be mounted along the guideway for revenue generation to the City.
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