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Abstract

The “Economic Feasibility of a Monorail Linkbetween theStratosphere
Tower and Downtown LasVegas” studywas sponsored bythe Stratosphere
Corporation in associatiowith Boyd GamingCorporation, the City of La¥egas,
and Nevada Power Company. The Stratosphere Tower is evolving as a mega-resort on
Las Vegas Boulevardiowever, in docation which is distanboth from Downtown
Las Vegas and théStrip”. The downtownproperty owners, includingBoyd
Gaming Corporation, are experiencing increasing competitiom the “Strip”
mega-casinos which is now offset with the success of the Fremont Street Experience.

The overall objective of thetudy participants was tassesshe feasibility of
developing a monorail transit systdratween théStratospherdower and Downtown
Las Vegas. Thisbjective,supported byavailableresources othe study sponsors
and possibly other property owners, presents a unique opportunibef@ity of Las
Vegas toassume a leadership role irventure which would make an impact in the
emerging trend opublic/private ventures. In addition, tlogerall marketingfor the
properties along thetudy corridor and irthe downtown area could be planned
comprehensively to maximize mobility between gheperties througlhe application
of appropriate transit technology. Thkimate goal is to initiate &as Vegaswide
monorail transit system which would serve the properties of the participants and other
selected locations.

Jakes Associates, Indeveloped @ustom economic model wrder toderive
the projected return on investment. This model included a patronage projeations
and without inducedtrips. Our extensivecost analysis, in addition tthe typically
assessetife cycle costs, included revenpeojections both from fareollection and
induced revenues tour clients. Our work resulted in a specific net presemiue
analysis ofthe return oninvestment which proved that significant economatue
could be achieved. Our report generated extensive publicity in the local press.

' PresidentJakesAssociates, Inc. and a strategic and procuremegmagement
consultant to the consortium of Stratosphere CorporaBioypd GamingCorporation,

the City of Las Vegas, and Nevada Power CompadalesPlaza,1940 The Alameda,

San Jose, California 95126-1427, USA, 408 249-7200
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Strateqic Reasons for Transit to Downtown

The Stratospherdower, as aremerging mega-resort, could benefit from a

direct transit link to Downtown Las Vegas and to the othega-resortdocated on

the “Strip”, the Las Vegas Convention Center grodsibly McCarrarnternational
Airport.  Similarly, Downtown Core Hotel/Casinos, could alsomprove their
competitiveposition by linking tothe same destinationgith an intermediatestop at

the Stratospherdower. Both the Towerand Downtown, withits recently opened
Fremont StreeExperience, are becominmust-see’ attractionsfor everyone who
visits Las Vegas and can benefit from each other by attracting additional visitors from
other Las Vegas activity centers using a jointly developed transit system.

In addition, a Downtown transistation(s) could consolidateselected
properties into a single gaming complex lgving an attractivand efficient transit
link. This link could be extended tbe North tothe planned domesportsstadium,
Boulder Highway gaming destinations, and other remote destinasiools as
Cashman Field. This link could be further extendedh®Southwith a candidate
intermediatestop at Sahara Hotel/Casino fiok with the Las Vegas Convention
Center and highly competitive “Strip” gaming centers.

In addition to relieving traffic congestion, improving accessib#ityd visitor
convenience, this strategy would capture a substantial number of additional customers
making thesystemeconomically desirabléVith properplanning, the transisystem
itself may become an attraction resulting in additional reverites.is particularly
important, since the employment and revenue basieeo€ity of Las Vegabasbeen
increasingly threatened by gaming expansiortheStrip”, Laughlin andStateline,
and by neighboring casinos. Tempete, asubstantialinvestment is essential,
including an attractive and efficient transit system. This concept presents an incredible
opportunity forthe City of Las Vegas tassume a leadership role facilitating the
implementation process.

The Study Area and Primary Destinations

The study area encompasses the disthatgeen thetratospherd ower and
Downtown Las Vegas where several Boyd Gaming properties are located. The City of
Las Vegas, through its DowntownRedevelopment Agency Boardias become
proactive inits efforts torevitalize the Downtown Redevelopment Ared his area,
which comprises2,635 acres in the heart of thigy, includes Downtown La¥egas,
from Sahar&Boulevard to BonanzRoadwhere thestudy corridor issituated. This
area includes theasino complexvhich employs 17,000 workers and represents 47
percent of the tax increment revenues in the Redevelopment Area. The Redevelopment
Area also includes Las VegaBoulevard which serves as thmost significant
entryway into Downtown Las Vegas.

Among the primary destinatiorier monorail transit are the properties of the
study sponsors inoordinationwith the overall objectives of th@ity of Las Vegas.
Stratosphere Corporation operaties Stratospher@ ower, Casino & Hotel, a major
destination resort containing a fuliptegrated casino/hotel, observation tower and
entertainment complex, located at therth end ofthe Las VegasStrip”. Boyd
Gaming owns five properties in the downtown area. Several hotelBrizmeont Street
from Main to Fourth.
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Routings And Station Locations

A number ofalternativealignmentswere reduced to alignments serving the
most vital destinationsTable 1summarizes the monoralystem characteristics by
providing the number of stations, guideweaggth,number of trackswitches, type of
service and approximate end-to-end tiipe for alternativegcoded by colors) irfull
and reduced configurationsll alternativesconsist of a doubleoncrete guideway
supported by a singleolumnwith bi-directional capabilitiesAll stations should be
elevated. System expandability will be assured by considering expansion capability on
each end of the system which must include preserving a right-of-way. To
accommodate extensions, the monorail trasystemwould be equippedvith train
by-pass sections with track switches.

Table 1: Alternative Alignment Characteristics

...l UlU7). GREENLINE | YELLOWLINE: Tl
L e o e T e | BLUE |
. . . DESCRIPTION ....... STATPON STAT'ON-. STATION STATION- LINE
.................... FREMONT . .MA'N. . .FREMONT . MAIN . . . . . .
.................... " STREET - |- sTREET: | STREET: | STREET |- - - - -
o | (CARAGE L STATION ) GARAGE [ STATION | © ~ "
Number of Stations 2 3 2 3 2
Approximate Main Line Guideway 2.35 3.31 2.33 213 2.59
Length (km)
Approximate Maintenance and 0.35 0.35 0.35 0.35 0.60
Storage Guideway Length  (km)
Number of Track Switches (to the 4 4 4 4 0
Maintenance and Storage Facility)
Type of Track and Service Elevated, Double Guideway, Shuttle
Approximate End-to-end Trip 3.03 4.83 3.03 4.97 3.23
Time-min (40 second dwells)
Approximate End-to-end Trip 3.70 6.17 3.70 6.30 3.90
Time-min (80 second dwells)
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Economic Impact

We characterized the economic impact of a monassgtemimplementation
from the following two perspectives:

. Tangible Elements
- Patronage Projections
- Capital and Life Cycle Costs (investment)
- Revenues
- Project Schedule
. Intangible Elements
- Risks
- Property and Area Value Enhancements (indirect revenue)
- System Extension Potential.

Patronage Estimates

We needed to project the number of potemtddrs per peakour in order to
determine the minimum number of trains and their size requirementsdditron, for
the purpose othe economic analysis, we established whether the implementation of
the monorail link would attract additional visitdssth to the Stratospheréelower as
well as Boyd Gaming properties. To supplentéebretical analysis, we conducted a
limited survey of downtowrpatrons todetermine whether a conveniepassenger
friendly transit link would greatly increase the likelihood étrons tovisit all
destinations and also to augmequantitative patronage forecast assumptions and
validate our estimates for “added value” of the monor&@iie surveyesultsindicate
that the monorail would attract significant ridership.

It is also important tassumeadditional inducedravel previously foregone
because of the lack of monoraldnewtrips created by the area becoming a more
attractivedestinationfor visitors. Both types of inducedavel may alsoinvolve new
trips associated with the noveliglue particularly associatedith the monorail. That
IS, resident as well as visitors may ride the system to experience its novelty even if they
would normally choose another mode or matke the trip. Therefore, the likelihood
of people riding the monoraiystem simply toexperience the technology was
considered. Teaccommodatdor the inducedtravel, we made theassumption of
additional 9% of induced trips to reflect the potential of the monorail. gérsentage
is well supported by the findings of the survey.

The average dailypoardingswithout and with induced travel for a sample
Green Line Alternative with the end station at ihain Street Station Hotel/Casino is
23,478/25,591.

All alternativesoffer very high ridershippotential (23-25,00(passengers per
day). Areview ofthe average dailpoardings per systerilometer reveals that the
additional0.8-1.0Kilometer of the guideway and stati@lessthan30% of the total
systemlength), results inover 2,000 additionatiders (lessthan 10% of the total
system ridership) fothe Yellow and GreenLine Alternativesending at the Main
Street Station Hotel/Casino. Thisay not seem to be theestinvestment at the
moment; however, with Boyd Gaming developing its vacant land into new
hotel/casinos, that ratio may greatly change in favor of extending the monorail to the
Main Street Station.
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Table 2summarizeur findings byproviding the range (low-high) of peak
hour boardings pestation and alsahe range oftotal boarding peralignment
alternative. The averageeak hour boardingsvithout and with inducedtravel for a
sample GreerLine Alternative withthe end station at th#ain Street Station
Hotel/Casino is2,453/2,674. Theboardings represent passenger per hour per
direction (pphpd)capacityfor the “free ride” system in 1999. Fothe purpose of
determining the required number @fins, we have rounded upthe alternative
capacitiesfor the rangebetween 2,30@&nd 2,700pphpd. Inthe U.S., most people
mover systemaypically do not require a fare charge.dar case, therojectedvery
high ridershipmay justify introduction of a reasonable faredféset the investment
and operational costs.

It is reasonable to assume that toeavenience of the monorail link to visitors
with a strong desire teisit the Stratospherdower, Fremont StreeExperience, and
other Downtown destinations will overcome the fare expenses to a greatfextent

fares.
Green Line Alternative Yellow Line Alternative
End Station: | End Station: ] End Station: | End Station:| Blue Line
Station Fremont Main Street Fremont Main Street | Alternative
Street Garage Station Street Garage Station
Stratosphere Towerq 923 - 1,161 | 923 - 1,161 ] 923 - 1,161 | 923 - 1,161 | 923 - 1,161
Fremont Street
Experience Garage| 1,086 - 1,328 |1,086 - 1,328] 1,086 - 1,328 11,086 - 1,328 N/A
Main Street N/A N/A N/A N/A 992 - 1,217
Main Street Station
Hotel / Casino N/A 184 - 224 N/A 184 -224 N/A
Total Boardings | 2,009 - 2,489]2,193 - 2,713] 2,009 - 2,489]2,193 - 2,713] 1,915 - 2,378
Boardings / Mile 1,376 - 1,704] 1,065 - 1,317| 1,386 - 1,717]1,102 - 1,363] 1,189 - 1,477

For the study destinations, the free versus fare criterion neagalatewith
raising fares. This conclusion vgell supported bythe findings of oursurvey. We
assumed the following percent trip reduction with the varying one way fares:

$1

- 10%

$2 - 50%

$3

- 80%.
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The $1 fare is equal to the current pullics systenfare. This assumption
should besubjected to a test duririje initial operation of thesystem. In order to
promote the monorail, th&ystemmay openwith a free of charge operatiofor the
initial weeks and then based on the ridership an appropriate fares stielebmined.
The abovefactors areused toestimate the impact of the facharges on monorail
patronage estimates:

Fare Level Passengers per Direction
Daily (Rounded Up) Peak Hourlyphpd)
Free Ride 25,600 2,700
$1 23,040 2,430
$2 12,800 1,350
$3 5,120 540

The projected average daily visitor level at 8teatosphere complex is 24,350.
This represents a 74% increase resulting from the implementation of the monorail and
an 82%increase during peakours. Similarly, based orthe annual Fremont Street
Experience average daily visitors of 13,699, we can estimate an increase of 78% due to
the monorail. These percentages shoulditaeed by two to reflect thei-directional
nature of the overall benefit resulting in an average of 38%.

Order Of Magnitude Capital Cost Analysis

We needed to determine whether to purchase and refuhaistxistingMark
IV trains (currently in storage ibake BuenaVista, Florida) or purchas@ew M VI
trains (or equivalent) from Bombardier Corporation or other candsigipliers. The
advantage ofefurbishingthe used trains igapid implementatior{trains are on the
critical path of the schedule) and lower initial system costs.

The cost saving associatedith Mark IV trains results froneliminating an
expensive train and central control system as required for the M VI trains. It is also a
cost saving from the larger capacity of Mark IV trains (240 versus 160 passengers per
train). It is a cossaving resultingrom the economy of scale in the procurement
process and also the lack of interest of train buildedetelop newtooling justfor a
two train order.

Table 3 summarizes the projected costsafbalternativesThere is practically
no cost differencéetween th&reen andrellow Line alternativedor both two and
three statioroptions. The cost forthe twostation option is in the range 846-47
million and forthe three station option 863-64 million. The difference of$1.4
million betweenMark IV and M VI options appearsegligible considering the
magnitude of the project. The difference betweernwioeand three statiooptions of
almost $17 million is substantial for a short extension. This resultstiremeed for
additional train, track switcheand more complex controlddowever,this additional
costmay beoff-set bythe landvalue for the maintenance facilitand landvalue
increase arounthe end station. The Bluene represents a compromisetween
alternatives with a cost over $50 million.
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TABLE 3
Order-of-Magnitude Monorail System Costs

Green Line Alternative

Yellow Line Alternative

Description End Station: End Station: End Station: End Station: Blue Line
Fremont Main Street Fremont Main Street Alternative
Street Garage Station Street Garage Station
MVI*  |Mark IV¥*|  MVI* Mark IV** MVI*  |Mark IV¥*| MVI* Mark [V** MVI*  |[Mark [V**
Guideway 15.1 15.1 20.5 Not 15.0 15.0 19.8 Not 17.8 17.8
Stations 3.6 3.6 5.4 Recommended 3.6 3.6 5.4 Recommended 3.6 3.6
Trains 7.8 8.0 11.5 7.8 8.0 11.5 7.8 8.0
Systemwide 5.3 3.9 7.2 5.3 3.9 7.0 6.3 4.7
[Maint. Facility/Equipment] 2.2 2.2 2.6 2.2 2.2 2.6 2.2 2.2
Running Costs 1.5 1.5 1.7 1.5 1.5 1.7 1.6 1.6
Miscellaneous 2.0 2.0 2.3 2.0 2.0 2.3 2.1 2.1
Design/Engineering 2.5 2.5 3.0 2.5 2.5 3.0 2.5 2.5
Subtotal: 40.0 38.8 54.2 399 38.7 533 43.9 42.5
Pre-Start up: 3% 1.2 1.2 1.6 1.2 1.2 1.6 1.3 1.3
Contingency: 15% 6.2 6.0 8.4 6.2 6.0 8.2 6.8 6.6
Total: 47.4 46.0 64.2 47.3 45.8 63.1 52.0 50.3
Notes:

* Or equivalent
** Refurbished
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Revenues

Monorail investmentcosts should not b&ken out of a potentiadystem
revenue context. There are three distinctive revenues types. The first sdercet
directly fromthe Monorail Systemthe second is from adde@venues to the casino
operations coming from additional visitaairacted by the monorail systeamd the
third is an intangible enhancement of the properties and surrounding areas.

Sponsorshigevenuehasbeen calculatebased uporthe estimated range of
revenues per atudy prepared foMGM Grand at $318,000The amount of
advertisingwill have to bedetermined by corporate policies and marketing strategies
of the consortium. Thismay require jointdecisions inthe case ofon-board
advertising (TV monitors, interior and exterior advertisirtisplays) orindividual
decisions in the case of advertising at stations. We performed an analysierial
advertising revenuegb400,000)which are based onadvertising rates on transit
stations and trains in California. We consideredladety of advertisingoptions
including: backlitsquare paneldyacklit concourse and platforrposters ofvarious
sizes; cards, LED scrolling system and video advertising on large flat screens.

We projected aotal of $718,000.- non-fareollection revenue. We projected
total annual revenues of tipeoposedmonorail as follows (sample calculatitor the
Green Line Alternative with the end station at the Main Street Station Hotel/Casino):

Fare Level Daily Passengers Annual Fare Collection Total Annual

Revenue Revenue
Free Ride 25,600 None $718,000.-
$1 23,040 $8,409,600.- $9,127,600.-
$2 12,800 $9,344,000.- $10,062,000.-
$3 5,120 $5,606,400.- $6,324,400.-

In addition to farecollection, asystem of surcharges could be incorporated
into the parking and/or room fees to further enhance the financial return schedule.

Further, we estimated an approximate monetaalpe of each additional
captured visitor resulting from monorail implementation. The total amount each visitor
spendswhile in Las Vegas isp505, excluding gamingspending. In1995, thetotal
gaming revenues in Claounty were $5.7 billion which, divided by 29 million
visitors, equals $197 in gaming expenditures per visitor. The average length of stay is
3.1 nights. This results in expenditures$df63 per visitor per day forlodging,
restaurants, local transportation, entertainnraigcellaneous anfi66 per visitor per
day on gambling. We established $30 per day for meals and $20téotainment is
realistic. As a result, aaverage visitohas $116per day to offer tahe Stratosphere
and Boyd Gaming casinos. To be conservatetss furtherassume, thahis average
visitor may spend 70% of his/herdaily allowance at the“strip” (high
concentration/probability), 15% at the Stratosphere, 1% atDowntown properties
which results in $17.
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We establishedthat the additional daily casino/entertainment patronage
attracted by the monorail at the estdtions is 5,263 visitors @8% ofthe projected
average 0f13,850 visitors per day. Accordingly, we calculated the following
additional average revenues which apply to all alternatives:

Fare Level Additional Daily Visitors Additional Annual
Revenue

Free Ride 5,263 $32,656,915.-

For $1 4,737 $29,393,085.-

For $2 2,632 $16,331,560.-

For $3 1,053 $6,533,865.-

We projected the total revenues generated by the implementation of the
monorail as follows (sample calculatifor the GreenLine Alternative withthe end
station at the Main Street Station Hotel/Casino):

Fare Level Total Annual Projected Revenue
Free Ride $33,374,915.-
$1 $38,520,685.-
$2 $26,393,560.-
$3 $12,858,265.-

Due to the similar projectionlevels for the Stratosphere Complex and
Downtown properties, we caassumethat approximatelyl/2 of theaboveamounts
will be collected byStratosphere Corporation atite other halwill be split between
the Downtown propertiewith the Boyd Gaminghaving moreproperties than other
companies. It clearly appears that the $1 fare optiweiee themost economisense.

In addition, charging a fewill discourage undesired riders from constantly riding on
the monorail system.

There are several additional potentantributors tothe overall revenues.
Among them are land value increases, hotel rgalume increases, image enhancement,
and other. All these contributovgll be further enhancedith continuing extensions
of the monorailOur analysis doesot take into account additional patronage to be
generated by the monorail if it is extended to the “strip”, convention center, and to the
planned stadium.

The projected annual revenueeds totake into consideration the annual
operation andnaintenanceost. We assumed an annual Operation ldathtenance
expenditure off2.7 million per yearwith an 8%cost escalation factofhe adjusted
annual revenue for the $1 fare for a sample Green Line Alternative with the end station
at the Main Street Station Hotel/Casin®&35.8million.

Necessary Investment

Based onthe veryattractive revenu@rojections and theverall image and
magnitude-of-the project regardlessettherMark IV or M VI technologyselection,
we recommend to eliminate the Mark IV technology alternative resultingritmimal
savings, inadequate image, and added liability risks.
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We allow an additional $5 milliofor the threestations and3.3 million for
the two station optionsfor integration of stations intocasinos andvarious
beautification measures along the guideway, unforegtién relocation,legal, public
relation, marketingand lobbying costs, engineerifees,and numerous otheelated
expensesThe capitalcost of buildingthe monorailsystem based othe M VI
technology for a sample Green Line Alternative with the end station MaimeStreet

Station Hotel/Casino i$69.2million.

The implementation of austom built monorail in airban environment
presents an array of risks, including schedule, hardwarepeastin, liability, conflict
of interest, long term commitment and exposure, and other. It is difficult to assign any
specific tangible value to these risks; however, they have to be taken into consideration
during the entire decision making process.
Order-of-Magnitude Return on Investment

We tabulatedour findings todetermine financial surplus/deficit (financial

commitmentversus return on investment]able 4 presentshe order-of-magnitude

net present value (NPV) analysis at year fmdhe next 10years and discounted to

the base year. We considered a 10% discount rate for our anéhydisis based on
an associated financial risk for guideway transit, the cost of money, inflation, and other

concerns. A small margin is included to cover necessary fees and disbursements. We
realize that the project participants may be able to imptiogerate based ortheir
leveraged “borrowing power”.

TABLE 4

Return on Investment Analysis

Alternatives:

Net Present Va

ue at Ye.

ar End

1

3

4

5

6

7

10

Return on
Investment

Green Line Alternative
with the end station at the
Fremont Street Experience

($4.61)

($21.37)

($40.42)

($16.44)

$5.35

$25.17

$43.18

$59.55

$74.44

$87.97

174%

Green Line Alternative
with the end station at the
Main Street Station Hotel/Cas

($6.29)
no

($29.17)

($55.16)

($30.71)

($8.48)

($11.73)

$30.10

$46.80

$61.98

$75.78

110%

Yellow Line Alternative
with the end station at the
Fremont Street Experience

($4.60)

($21.33)

($40.34)

($16.36)

$5.43

$25.25

$43.26

$59.63

$74.52

$88.05

174%

Yellow Line Alternative
with the end station at the

($6.19)

Main Street Station Hotel/Casino

($28.70)

($54.29)

($29.83)

($7.60)

$12.60

$30.97

$47.68

$62.86

$76.66

113%

Blue Line Alternative
with the end station at the
Main Street

($5.03)

($23.31)

($44.08)

($20.18)

$1.56

$21.31

$39.27

$55.60

$70.44

$83.94

152%

Notes: Figures are in Millions

Assumed Discount Rate of 10.00%
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Our analysis showthat the entire investmenill be returned as follows for
each alternative:

. GreenLine Alternative withthe end station at the Fremont Street
Experiencein the middle of the 8th year

. Green Line Alternative with the end station at the Main Street Station
Hotel/Casinoin the middle of the 10th year

. Yellow Line Alternative withthe end station at the Fremont Street
Experiencein the middle of the 8th year

. Yellow Line Alternative withthe end station at thdain Street Station
Hotel/Casinoin the middle of the 10th year

. Blue Line Alternative with the end station at Main Straethe end of

the 8th year.

The time intervalnecessary toealize the economibenefits of thesystem
implementation ishortand, thereforeyniquely attractive. The abovhigh return on
investment is generateflom both monorail and additional casino revenues. In
addition, this returnwill be divided accordingly to individual investmengd subject
to applicable taxes. We did ntatke into accounainy expenses to be incurred by
casino operators resulting from an increased number of visitors (more staff and
maintenance). Thiwill marginally reduce the return onvestment. However, this
type ofexpensesre welcomed. In additiopased orthe life cyclecost analysis, we
also projected project cash flow.

Conclusion: Sound and Balanced Investment

Based on our purposebtonservative analysis, we grkeased to repothat it
Is advisable toexpend the monie$or the monorail. TheStratosphereTower-
Downtown monorail could rapidly becomeost effective for participants. Its
investment success will be determined by the substantial number of adgiatnoels
captured by the project participants. To furtsepportthe aboveconclusions, we
offer the following comparison. Stratosphere Corporationingesting over$475
million in the Stratosphere Complexhich will attract a projected 5 million visitors
per year. Th&50 to $68million ($59 average) capital investment in the monorail
system is projected to result in an additionalrhiion annual visitors (average). Of
course, the second result would not be possible without the first one. Consildating
1.8 million is approximately38% of 5million visitors or represents 181 million
investment based on $475 million of the base capital investment, it ciggrdarghat
$59 million is a soundinvestment. Particularly tha&59 milion may be shared
among all project participants respectively.

The monorail project is definitely worth furthenmediateconsideration. The
monorail transit solution appeargery promising in both solving passenger
transportation needs along the study corridovels asgenerating measurable profits
for the project participants and the Downtowarea in general. Wil enhance the
city’s destination resortimage, provide unparalleled visitorconvenience, and
eventually improve the transportation linkagih therest ofthe “strip” and the Las
Vegas Convention Center. It appeattginable in ashorttime frame without major
technical constraints.
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