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Statement of Qualification

Thisdocumenis Beamwaygesponse to the RF€mitted by the City of SaaCruzentitled
AREQUEST FOR QUALIFICATIONS FOR A SANTA CRUZ, CALIFORNIA
PERSONAL RAPIDTRANSIT (PRT) SYSTEM.

Beamways is proud to present an automatic transit network solution which is both cost effective
and attractive to riders. The Beamways PRT system delivers the performance required for a

city-wide PRT network using established teclogyi applied in a novel configuration.

The RFQ calls for a partner who carovide a complete franchise for a PRT system in Santa
Cruz. At this point Beamways is not in a position to offer a complete franchise agreement, but
we think that the favorable inggment cost of the Beamways system provides a sound basis for
an agreement including other partners who can take care of construction, operation and

financial aspects of the complete PRT system.

In thisresponseave show that a Beamways netwadnnecting dwntown Santa Cruz with the
UCSC Campus is a suitable pilot netwoakd that extensions serve all of the Campus as

well as other parts of Santa Cruz City are feasibbile we have calculated indicative prices
for the suggested networks there are géily mary details to work out beforany fixed pricing
can be issued. The prices given are to be taken as estimates only. Especially we have been

unable 6 calculate the impact of eagihake proofing the systeamthese prices.
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An early rendition of thbasicBeamways System configuration.

Beamways PRT system overview

The Beamway®RT system is a suspended systauilt with proven technology. Mainly dual
direction lines are envisioned, while of coursegi direction lines are alsouaefuloption in
some areas he dual direction design offers better capacity/investmemt tizdin single

direction systms and resultia higher effective travepeed.

The Beamways systesupportsvery steep slopeshich allow many statighto be placed at
ground level. This feature is enabled by the vehi@dédity to tilt back and front to keeghe
floor level.

Using rotating electric motors and a power railides maximum energy efficiency, whilleet
slimness of the guideway reduces the raw material consumption at the time of construction

while simultaneouslyninimizing both the cost and the visual intrusion.
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Suggested networks

This section describes two stages of networks possible for Santa Cruz, an initial Piloknetwor
and a second step extension. The economics of both systems are detailed ahesthasiule

for implementing the pilot system.

Pilot network

As a first step we suggest to build thiot network showrin Figure 1lbelow.The Pilot

networkis an adaption of the alignment suggested in the addendum#1 to thi RE€punt for
the dual direction lines of the Beamways syst€his system serves the downtown area by
three stations on the Pacific avenue withaettiallyrunning a line down thisather sensitive
street. Instead the less sensitive Front Street is used for the actual line. This arrangement is
possible thanks to the very tight turning radius of the Beamways sgfitaming vehicles to

turn at the protracted stations

The alignment through the Pogonip has been drawn along the power line, but thanks to the
excellent slope handling capacity of the Beamways systernfahg suggestedlignmens in

this areds possibé.

We havedrawn the épot (D1 and D23 which are two vehicle storage areas below the Pogonip
and above the parking lot at the levy north of the beach. The exact positions of these are not
critical. For this initial system size it would even be possiblade only one depot if it is

located reasonably close to the center of the line.

The beachfront alignment assumes that the amusement park is positive to running a line across
its premises. The section from the East Beach station (S11) to Laurel andi&i®ritis not
strictly needed by the indicated alignment but gives a possibility to show the branching

advantage oPRT andalsoconstitutesa start of a networkranchto the east of the levy, on

Ocean 8eet.
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Figure 1. Possible pilot network

The drawbak with thislayoutis that it contain®nly one small loopwhich means no
redundancy in the choice of rouier most of the systenThere are howevehreethreeway
crossings which will demonstrate the ability of vehicles to select routes individualig.the
network part toward®ceanStreet is important; it is here that the route selection possibility is

demonstrated.

The length of this pilot track 8 km (5.5 miles) of double direction track. lels 12stations and
five threeway crossinggincluding the depot entrancedis thae were no capacity
requirementstatedn the RFI we instead show the maximum capaaitthis network
According to preliminary simulations the capacity of the network is about 2€li6letrips pe
hour withthree secontieadway. A shorter headway would increase the capacityrdingly
To utilize this2000vehicletrips/hour capacity fleetof 200 vehicles is suitabléf the real

capacity requirement is lower correspondingly fewer vehicles are needed.
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Pilot system economics

Beamways is still in an early stage of development which makes cost estesatascurate

Our target cost for double direction guidewast i8 M/km, stations have been estimated at
$50/ea and vehicles &50k/ea. The service stationéstimated t& 4M. These costs include
the actual installation work but not planning, ROW ca#itity relocation cosand any

additional cost for reshaping the area surrounding the netwéiko additional cost for
earthquakeoroving of the infrastructe has not been included. To estimate the additional cost
for condructing the system in an eagliake zone has regrettably not been possible within the

scope of preparing this response.

Using these estimates we arrive at investmertsaf$78 million for the tespilot in figure 1,

including the service statis@nd200vehicles

To estimate the total operational cost we have again used the maximum capacity of 2000 trips
per hour. Normally around 10% of the total trips is in the most intense hour whidd mean

a daily trip count of 20 000. To account for lesser traffic in holidays etc it is customary to use a
measure of around 300 days to get the yearly trip cdimis, in this case, we get 6 million

trips per year as the total amoufitmean trip legth of3 km has been estimated using

simulation. With an operational cost of $0.25 per kid an overhead for empties of%@3he

operational cost i$6 million / year or one dollar per trip.

With an amortization of 7 % per year the capital cost is 88llion / year. Thetotal

expenditurds thus$11.5million per year.Thus a mean trip fee of $2 would be required to fully
finance the system, operations and maintenance. With a lower ridership the operational cost
would be reduced accordingly, but as theoatizationwould haveto be subdivided into fewer

trips the total cost per trip would increase.

Apart from the regular ticket faieshouldbe possibléo extract revenue from other sources.

For instance there should be a substantial reduction in bus operation cost for the University, and
possibly for the City too. This money could be diverted wholly or in part to reduce fares to get
ridership up to théevels discussed here. Additional revenue could be generated from other

sources, such as land developers, especially when the network size grows in succeeding phases.

Possible extended network
When the pilot izompleted and approvéts our hopes that the City will go forward with
extensions of the network, to tackle other transportation demands@iytie an efficient and

environmentally friendly way.
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There are two obvious extensions of the PRT network: Ocean Street and University Campus.
The Oean Street will in the upcoming years see the establishment of resort hotels, and the PRT
system would be an excellent way of avoiding car usage to get from these hotels to the beach.
The University campus is the prime target for the initial systeransatensionwith more

stops within the campus itself is a very logical continuation.

The network in figure 2 below includes both of these extensions. The Ocean Street extension is
very straightforward, just adding three stations up the street and then comgéo theolder
line in the north end. The station S14 is at one possible placement of a beach oriersetpark

ride facility.

The network extension at the UCSC campus is quite problematic as the university is located in
a forest environment, with tre@verywhere, including overhanging the narrow roads. To make

a minimum impact on trees we suggest a line south of the forested area from the parking via the
Music Center towards the Family Student Housing (FSH) and then around northwards to Porter
College From here on north sacrificing a number of trees seems inevitable. The northern line
follows McLaughlin drive to minimize the impact on trees. Additional lines to the north will

have to be added to service the planned colleges there. We have not essvastthe exact

locations of those colleges are not known.

Increasing redundancy

When the network is extended the vulnerability to a blocked link increases. We would
encourage buildingraextra link between the downtown and campus parts of the network.
There are however verimited possibilities for such a link. The shortest feasible route may be
to follow the Golf Club drive in the northern part of the Pogonip, connecting to the campus via
the northern arm of Glenn Coolidge driidhe problem with thisouteis that despite its leyth

it actually adds almost no ridership.

Another possibilitywhich is better in this respect is to go west from the downtown and then
north to the campus. A problem might be that there are no larger roads to follow. The only
possibilities seem to be Watidigh or Bay Street all the way from the beachfront. The problem
is that these are the two roads that are today already crowded with cars going to and from
campus, it may be asking too much of the people living along these strakte get a PRT

line ower the street

Yet another alternative could be to follow Highway 1 west until the edge of the city and then
north (starting via Water or Bay stregtd he main drawback with this is an even longer link
through the countryside than at the Golf Club dridewever, as the UCSC has a part of its
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campus south of Highway one in this area, if an interest arises to connect this to the main

campus this alternative will look more promising.

Finally, crazyas it may seenthe best alternative may be to just double il line through
the Pogonip. This is the shortest route, and adds capacity and redundancy in the same way as

the other options, without further deteriorating any natural values.

Thesystemas drawn, without duplicate link to the campus ahea,17km (10.5miles) of

double direction gideway, 13 three way crossings andskions.Note that a third depot D3,

has also been added in the campus area. This improves vehicle flow for local campus trips. The
exact placement is not critical as long as it is located above the Pogorsptvice a totabf

3000 trips in the rush hour a fleef 400 vehicles is needed. The mean trip length is nevkeh
according to simulatiariThe 3000 trips is the maximum capacity of thistworkwith three

second headway. Again, this figure will improve when a shorter headway is acéepted.

duplicated campa/downtown line would also increase the maximum capacity a lot.

Figure 2, the Beamways system extended to Downtown.
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