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SECTION 1:
BACKGROUND

The Cascadia High Speed Rail (CHSR) Corridor has
been recognized as a potential high-speed rail corridor
since 1992 when it was identified by USDOT FRA as one
of the original five best high-speed rail corridors for
development.! This decision was driven by the fact that
the corridor from Seattle, WA to Eugene, OR is one of
the densest corridors in the US and as such, could
sustain a high-speed rail service. This was also
recognized by the widely acclaimed America 2050
study? which noted not only was the population dense, but
it was hemmed in between the parallel Coastal and
Cascade Mountain ranges, which forces development into
the form of a linear corridor on a relatively flat
landscape.

The major cities of the corridor are too close to each
other to be effectively served by air service, which
financially needs a minimum range of over 400 miles due
to the high energy costs associated with landing and
taking off. However, they are at an ideal distance for fast
passenger rail service.

Early experiments with passenger rail provided tangible
evidence that this was the case, with ridership responding
favorably even to slow Amtrak service, while with
every rail improvement offered, such as the introduction
of Talgo trains, the result was considerably improved
ridership and revenue each time. As a result, the
corridor near Interstate 5 from Seattle to Eugene offers
great potential for high-speed rail.

A system extension north to Vancouver BC also has
great potential, but due to the more difficult
geographic terrain north of Seattle as well as the need for
an international border crossing, it may require a
different financing structure than that of the main
spine from Seattle to Eugene. The impact of this
extension would be to include Everett and
Bellingham in the corridor along with Vancouver BC and
possibly even the Vancouver Airport, which is
connected to downtown by the SkyTrain system.

Heading south from Seattle WA the corridor includes SEA-
TAC International Airport (the most important international
airport in the Northwest), Tacoma (the second city of
Washington state), Olympia (the capital of Washington state),
Centralia, Longview/Kelso, Vancouver WA (a growing
suburb of Portland), Portland International Airport (the first
passenger and freight airport of Oregon), Portland Rose
Quarter (a major hub of the Metro region transportation
system), Salem, Albany and Eugene.
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1See: https://www.fra.dot.gov/Page/P0140
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The corridor is connected by Interstate 5 (I-5), but this highway is chronically
congested by ever-increasing volumes of traffic. Everett, WA has some of the worst
traffic congestion in the United States’ and Portland, OR, is just a little behind at
number 12. While the government has considered directly funding highway and bridge
improvements and using tolls to pay for major capacity expansions of urban
freeways, have been found impractical due to the high costs, severe environmental
impacts, and lack of satisfying equity requirements.

CHSR System will help to alleviate highway congestion

3 See https://www.kgw.com/article/traffic/portland-traffic- worse-than-you-think-everett-leads-the-nation-in-
congestion-among-worst-in-us-inrix-reports/283-515262476 traffic- congestion-report-says/

and https://www.seattletimes.com/seattle-

news/transportation/its-
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Likewise, the airports of the region are also facing significant capacity constraints. Although SEA-TAC has up to now
been able to effectively serve the region, SEA-TAC is completely hemmed in by development, and has no ability to add
runways or expand its ground terminal capacity.

SEA-TAC Airport
The exhibit below shows the volume of inbound air freight (in millions of pounds, on the left axis) compared to the

number of annual passengers (both arriving and departing, in millions, on the right axis.)
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Typically, air cargo carriers are the first to leave congested passenger hub airports, and the Exhibit above shows that
this is already happening at SEA-TAC. United Parcel Service (UPS) has its hub at nearby Boeing Field (BFI), and
Portland Airport (PDX) has also attained a significant position in air freight. The combined total of arriving freight at
Portland and Boeing Field is 2,064 million per year compared to 1,878 million pounds at SEA-TAC. As a result, SEA-
TAC has less than a 50% share of the regional air freight market*. As passenger volumes continue to grow at SEA-TAC,

cargo displacement is likely to accelerate. SEA-TAC will always maintain a strong position in belly freight on
passenger flights, but most of the dedicated air cargo flights will likely shift to either BFI or PDX over the next 10-20 years.

Portland Airport

4 In 2017 the population of Seattle-Tacoma-Bellevue, WA Metro Area was 3,867,046, whereas, Portland-Vancouver-
Hillsboro, OR-WA Metro Area had a population of 2,453,168. On this basis, Seattle SMSA has 61% of the combined
population, while Portland has 39%. The two Seattle Airports, SEA-TAC+BFI, have 67.8% of the combined air freight
but 83.2% of the passenger markets. Portland has 32.2% of the air freight but only 16.8% of the passengers. As a
result, it can be seen that air freight is splitting between PDX and SEA-TAC roughly proportional to the relative
population share of the two regions. However, SEA has a disproportionate share of passengers, reflecting its role as a

regional passenger hub.
CHSR BUSINESS PROSPECTUS



To make the airport capacity problems even worse, Seattle lacks
an effective reliever airport strategy:

Southwest Airlines wanted to avoid landing fees at SEA-
TAC, which are among the highest in the nation. When
Southwest 2005 tried to move out of SEA-TAC to
nearby Boeing Fieldd, its application was denied® by the
City of Seattle.

More recently, three airlines including Southwest, have
been allowed to establish limited operations at Paine Field
in Everett. However, only two passenger gates were allowed,
which falls far short of demand. More than two gates are
needed to establish Paine Field as an effective reliever to
SEA-TAC.” The use of Paine Field for commercial flights has
caused an uproar with the adjacent town governments of
Mukilteo and Edmonds, who have been able to prevent
Paine Field from expanding beyond the currently approved
24 commercial flights per day.

All  Seattle-based  airports  have  capacity  and/or
environmental constraints that will make it difficult for them
to continue growing in the future. This is due to the practical
inability of other Seattle area airports to effectively relieve
SEA-TAC capacity constraints.

While SEA-TAC and BFI airports have long runways, both
have severe land area constraints. Air cargo can grow at BFI
or SEA-TAC only if air freight can be quickly moved off
the ramp to off-field cargo facilities. A1l of the
Seattle area airports need more land to
develop large cargo facilities or aircraft ramp parking needed
for large-scale air cargo operations.

By comparison, PDX airport has plenty of lands and plans to
develop a third runway. As a result, it is clear that PDX
does have the ability to become an effective reliever for
SEA-TAC. The priority for PDX must be to secure through
zoning.

5See
https://www.kingcounty.gov/depts/transportation/
airport.aspx Boeing Field (BFl) is one of the
nation’s busiest non-hub airports, averaging
200,000 takeoffs and landings each year.

6 See:
https://www.nytimes.com/2005/10/16/business/the-
little-

Other means its ability to obtain the additional land that
it will need for future expansion. By linking the PDX
and SEA-TAC airports together, CHSR can integrate
the air services available at both airports.

The most likely result is that continued growth of
passenger traffic at SEA-TAC will at first displace
dedicated air cargo to either PDX or BFI. After this,
PDX will develop into a passenger reliever airport for
SEA-TAC. This will likely result in significant freight
and passenger traffic growth at PDX over the next 10-
20 years. A strategy for connecting the two airports
also offers a major opportunity to CHSR since it will
afford the maximum flexibility for residents of the
Pacific Northwest cities to choose from flight
offerings at either of the two airports that are likely to
continue anchoring the region for many years to come.

German high-speed train

connecting to Frankfurt Airport

airport-that-said-no-to-southwest.html and
https://www.seattlepi.com/local/article/Plan-won-t-
fly-Sims-kills- Southwest-s-Boeing-1184887.php

7 See:
https://leehamnews.com/2018/04/09/pontificatio
ns- limited-operations-raise-doubts-over-paine-
field-airline-service/

CHSR BUSINESS PROSPECTUS 5


https://www.kingcounty.gov/depts/transportation/airport.aspx
https://www.kingcounty.gov/depts/transportation/airport.aspx
https://www.nytimes.com/2005/10/16/business/the-little-airport-that-said-no-to-southwest.html
https://www.nytimes.com/2005/10/16/business/the-little-airport-that-said-no-to-southwest.html
https://www.nytimes.com/2005/10/16/business/the-little-airport-that-said-no-to-southwest.html
https://www.nytimes.com/2005/10/16/business/the-little-airport-that-said-no-to-southwest.html
https://www.nytimes.com/2005/10/16/business/the-little-airport-that-said-no-to-southwest.html
https://www.nytimes.com/2005/10/16/business/the-little-airport-that-said-no-to-southwest.html
https://www.nytimes.com/2005/10/16/business/the-little-airport-that-said-no-to-southwest.html
https://www.nytimes.com/2005/10/16/business/the-little-airport-that-said-no-to-southwest.html
https://www.nytimes.com/2005/10/16/business/the-little-airport-that-said-no-to-southwest.html
https://www.nytimes.com/2005/10/16/business/the-little-airport-that-said-no-to-southwest.html
https://www.nytimes.com/2005/10/16/business/the-little-airport-that-said-no-to-southwest.html
https://www.nytimes.com/2005/10/16/business/the-little-airport-that-said-no-to-southwest.html
https://www.nytimes.com/2005/10/16/business/the-little-airport-that-said-no-to-southwest.html
https://www.nytimes.com/2005/10/16/business/the-little-airport-that-said-no-to-southwest.html
https://www.nytimes.com/2005/10/16/business/the-little-airport-that-said-no-to-southwest.html
https://www.nytimes.com/2005/10/16/business/the-little-airport-that-said-no-to-southwest.html
https://www.seattlepi.com/local/article/Plan-won-t-fly-Sims-kills-Southwest-s-Boeing-1184887.php
https://www.seattlepi.com/local/article/Plan-won-t-fly-Sims-kills-Southwest-s-Boeing-1184887.php
https://www.seattlepi.com/local/article/Plan-won-t-fly-Sims-kills-Southwest-s-Boeing-1184887.php
https://www.seattlepi.com/local/article/Plan-won-t-fly-Sims-kills-Southwest-s-Boeing-1184887.php
https://www.seattlepi.com/local/article/Plan-won-t-fly-Sims-kills-Southwest-s-Boeing-1184887.php
https://www.seattlepi.com/local/article/Plan-won-t-fly-Sims-kills-Southwest-s-Boeing-1184887.php
https://www.seattlepi.com/local/article/Plan-won-t-fly-Sims-kills-Southwest-s-Boeing-1184887.php
https://www.seattlepi.com/local/article/Plan-won-t-fly-Sims-kills-Southwest-s-Boeing-1184887.php
https://www.seattlepi.com/local/article/Plan-won-t-fly-Sims-kills-Southwest-s-Boeing-1184887.php
https://www.seattlepi.com/local/article/Plan-won-t-fly-Sims-kills-Southwest-s-Boeing-1184887.php
https://www.seattlepi.com/local/article/Plan-won-t-fly-Sims-kills-Southwest-s-Boeing-1184887.php
https://www.seattlepi.com/local/article/Plan-won-t-fly-Sims-kills-Southwest-s-Boeing-1184887.php
https://www.seattlepi.com/local/article/Plan-won-t-fly-Sims-kills-Southwest-s-Boeing-1184887.php
https://www.seattlepi.com/local/article/Plan-won-t-fly-Sims-kills-Southwest-s-Boeing-1184887.php
https://www.seattlepi.com/local/article/Plan-won-t-fly-Sims-kills-Southwest-s-Boeing-1184887.php
https://www.seattlepi.com/local/article/Plan-won-t-fly-Sims-kills-Southwest-s-Boeing-1184887.php
https://www.seattlepi.com/local/article/Plan-won-t-fly-Sims-kills-Southwest-s-Boeing-1184887.php
https://www.seattlepi.com/local/article/Plan-won-t-fly-Sims-kills-Southwest-s-Boeing-1184887.php
https://www.seattlepi.com/local/article/Plan-won-t-fly-Sims-kills-Southwest-s-Boeing-1184887.php
https://leehamnews.com/2018/04/09/pontifications-limited-operations-raise-doubts-over-paine-field-airline-service/
https://leehamnews.com/2018/04/09/pontifications-limited-operations-raise-doubts-over-paine-field-airline-service/
https://leehamnews.com/2018/04/09/pontifications-limited-operations-raise-doubts-over-paine-field-airline-service/
https://leehamnews.com/2018/04/09/pontifications-limited-operations-raise-doubts-over-paine-field-airline-service/
https://leehamnews.com/2018/04/09/pontifications-limited-operations-raise-doubts-over-paine-field-airline-service/
https://leehamnews.com/2018/04/09/pontifications-limited-operations-raise-doubts-over-paine-field-airline-service/
https://leehamnews.com/2018/04/09/pontifications-limited-operations-raise-doubts-over-paine-field-airline-service/
https://leehamnews.com/2018/04/09/pontifications-limited-operations-raise-doubts-over-paine-field-airline-service/
https://leehamnews.com/2018/04/09/pontifications-limited-operations-raise-doubts-over-paine-field-airline-service/
https://leehamnews.com/2018/04/09/pontifications-limited-operations-raise-doubts-over-paine-field-airline-service/
https://leehamnews.com/2018/04/09/pontifications-limited-operations-raise-doubts-over-paine-field-airline-service/
https://leehamnews.com/2018/04/09/pontifications-limited-operations-raise-doubts-over-paine-field-airline-service/
https://leehamnews.com/2018/04/09/pontifications-limited-operations-raise-doubts-over-paine-field-airline-service/
https://leehamnews.com/2018/04/09/pontifications-limited-operations-raise-doubts-over-paine-field-airline-service/
https://leehamnews.com/2018/04/09/pontifications-limited-operations-raise-doubts-over-paine-field-airline-service/
https://leehamnews.com/2018/04/09/pontifications-limited-operations-raise-doubts-over-paine-field-airline-service/
https://leehamnews.com/2018/04/09/pontifications-limited-operations-raise-doubts-over-paine-field-airline-service/
https://leehamnews.com/2018/04/09/pontifications-limited-operations-raise-doubts-over-paine-field-airline-service/
https://leehamnews.com/2018/04/09/pontifications-limited-operations-raise-doubts-over-paine-field-airline-service/
https://leehamnews.com/2018/04/09/pontifications-limited-operations-raise-doubts-over-paine-field-airline-service/

SECTION 2:
THE PROPOSED CHSR SYSTEM

It is clear that additional transportation capacity is already
needed in the Pacific Northwest region today, and the need for
even more transport capacity will only expand as a result of
economic growth in the future.

® Inter-city passenger travel demand in the corridor will

increase dramatically over the next thirty years as a
result of forecasted demographic growth, with an
increase of 45% by 2055.

e Freight traffic in the corridor is likely to grow even
faster given the increasing role and economics of “E-
Commerce” and “just in time” logistics.

Total Travel Demand (million trips)
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Total Travel Demand, All Modes (millions of
travellers)
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Travel demand increases by 45 percent by 2055

| Hig peed Train

More capacity for moving passengers and express freight is needed in the corridor immediately. However, given the
constraints of existing modes, the pursuit of additional highway capacity or expansion of SEA-TAC International
Airport would destroy substantial portions of the existing cities. This is not likely to be politically or environmentally
acceptable. As a result, while the highway and air modes of transportation in the Pacific Northwest are becoming
effectively gridlocked, government has not been able to come up with any effective solutions, due to both

environmental and financial constraints.
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As a result, it is up to the private sector to provide a
solution. New capacity in the Pacific Northwest
cannot be added by any existing mode. Rather, it
needs to come from a “green” transportation mode that
is capable of moving large volumes of people and
goods very rapidly with a very small footprint, and has
the ability to be largely self-financing.

A high-speed rail system as proposed by Cascadia
High Speed Rail Company needs 50 feet wide right-
of-way for a double track electrified corridor. HSR is
the only existing mode of transportation that can
provide a high level of service and capacity with minor
environmental impacts. The narrow width of rail
tracks as compared to additional highway lanes makes
rail the only mode that can support economic growth
in a sustainable and environmentally responsible way.
In terms of the capital cost of a new transportation
system, there is little doubt that a new system will be
expensive costing up to 31.7 billion dollars to build the
Cascadia high-speegl train system between Seattle,
Portland and Eugene. However, if a private sector
approach is adopted that uses the “Japanese financial
model” approach then the very expensve
infrastructure that must be developed for high speed
rail can be paid for by adding express freight and real
estate development income to the passenger rail
business. Adding this additional income increases the
ability for high-speed rail to pay for the infrastructure
in a manner similar to the air industry and inter-city
bus industry who both operate express freight
businesses, and incorporate the terminal property
value that surrounds the terminals of high-speed rail
systems. As a result of adding these additional
incomes, reduces the time to pay off infrastructure
costs by the private/public partnership and the amount
paid by the public sector.

Government or the public sector does not have the skill
set to develop a new high-speed rail corridor system in
the Pacific Northwest. Therefore, the private sector
with high-speed rail development experience needs to
take the lead in developing the Cascadia High Speed
Rail corridor and transportation hub system. Over the
past 17 years, Cascadia High Speed Rail Company has
completed much of the due diligence by designing a
well-researched corridor, economic feasibility and
environmental impact studies between Eugene,
Portland and Seattle. CHSR Company has added.

Express freight and real estate development
opportunities at the transportation hubs to add
substantial revenues to resources collected from
passenger rail service. This CHSR system as proposed
can cover its operating and capital costs with minimal
cost to the public sector.

Passenger Rail Service: Cascadia High Speed Rail
will link the major cities and airports of the Pacific
Northwest with a fast, efficient and affordable rail
system. It will add almost unlimited capacity to meet
the region’s current and future transportation needs.
High-speed trains offer a modern, affordable and
comfortable travel experience in record time between
cities. By comparison, Amtrak’s current service is not
time-competitive  with automobile transportation,
making CHSR service very attractive to travelers at
fare levels that are appropriate to recover both
operating and capital costs, but equitable for the
average passenger. Because Amtrak must share tracks
with freight trains, its service is slower, less frequent,
and unreliable compared to auto travel. The proposed
CHSR service will have its own dedicated tracks, so it
can run as many trains as it needs, while cutting
current Amtrak schedule times by over 70 percent.
Any schedule changes to the existing Amtrak system
must be negotiated and approved by four different
private and public bureaucracies, which necessitates
years of time and greater expense.

CHSR BUSINESS PROSPECTUS 7
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SECTION 3:
CHSR COMPLEMENTS AIR

SERVICE

CHSR will compete with auto, but the high-speed rail system
will strongly complement and enhance air service, as it
does in Britain, France, and Germany. A key aspect of the
economic viability of the CHSR plan lies in its airport access
strategy. As shown below, CHSR plans direct access to both
the SEA-TAC and Portland (PDX) Airports with passenger
rail stations at airport terminals. The proposed loop through
PDX airport would also give CHSR direct access to the
PDX air cargo terminals. Since the loop through SEA- TAC
will be underground, it will work for integrated baggage and
belly freight, but there will be a separate access to the SEA-
TAC air cargo areas. CHSR will also connect directly to the
cargo areas at Boeing Field (BFI) in Seattle.

Charles de Gaulle Airport Rail Station

Proposed CHSR service directly between the SEA- TAC
and Portland airports will immediately alleviate the need
for inefficient, capacity wasting short distance flights.
Instead, it will afford the airlines an opportunity to develop
efficient code-sharing and integrated baggage services. This
will provide a direct revenue opportunity to CHSR, since
CHSR can not only share in checked baggage revenues, but
can also add express parcel and air cargo services in
conjunction to existing airline services.

For example, belly freight arriving on passenger
flights at SEA-TAC can be moved directly from
airplanes to the rail stations using the same transfer
mechanisms that are used for passenger baggage.

SEA-TAC and Portland (PDX) International
Airport Loops

As a result, the proposed CHSR rail service will vastly
increase the connectivity and accessibility of the
airports, and will expand the market areas that each
airport can effectively serve. For example, one could
take a flight from one airport and return by CHSR. Or,
an air traveler could park their car at and take CHSR
SEA-TAC for a long distance flight. As a result, the
two airports could work together and take advantage
of the capacity expansion capabilities that are still
available at PDX to ensure that the air system has
enough capacity for meeting the whole regions’ future
air travel needs.
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In the whole corridor from Seattle to Eugene, not including airport and air-connect trips, CHSR has been forecasted to
carry 15 million riders by 2060. The core segment from Seattle to Eugene accounts for 12 million trips, or
approximately 80% of this total. Airport related trips have the potential to more than double the Cascadia High Speed
Rail ridership. By linking to airports, CHSR could also distribute air freight, express packages and parcels, the growth of
which is critical to the regions’ new economy that thrives on “e” commerce and the rapid interaction associated with
just-in-time manufacturing and modern day supply chains. As a result, CHSR can carry at least 50-60% of the
forecasted increase in inter-city and inter-urban I-5 corridor traffic between now and 2060. In the Seattle to Eugene

segment, the rail ridership is 19.1 million in 2030 including airport-connected trips and will be 27.3 million in 2060.

Rail Ridership Vancouver BC to Eugene excluding
Airport Trips: Forecast by Year (million person trips)
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SECTION 4:
CAPITAL COSTS

To date, two extreme approaches have been considered for the
Cascade Corridor: slow Amtrak and an Ultra High-Speed
tunneled system. Neither approach works from an economic
perspective. CHSR however, finds a “sweet spot” in the
middle offering a practical, affordable, implementable vision
for the future of rail travel in the Pacific Northwest.

Slow Speed Amtrak: To be effective, a rail service has to be
both comfortable and time-competitive to auto travel. The
current Amtrak Cascades service is reasonably comfortable,
but because it shares its tracks with freight trains, the existing
42-mph average speed is too slow, infrequent and unreliable.
This limits the relevancy of the existing Amtrak service,
rendering it an ineffective solution to meeting today’s
transportation needs.

Tunneled Ultra-High-Speed Trains: High-speed concepts
for an arrow-straight rail line goes to the other extreme. The
system would require excessive tunneling at an exorbitant
capital cost. Such costs are unaffordable to the public sector.
The totally tunneled system lacks economic justification and so
can only be characterized as a hypothetical concept, not a
serious solution.

Unaffordable proposals do not provide reasonable solutions to meet
the region’s transportation needs. It has been known for a long time that the
topography of the Pacific Northwest is not conducive to that sort of high-
speed rail solution. The potential time savings of only 15 minutes for a
straight arrow alignment would require at least a doubling of capital costs
compared to the CHSR approach. Excellent and economical options lie
between the radical extremes of the existing 42-mph average Amtrak
system vs. a tunneled 250-mph high-speed rail solution.

The CHSR Approach: The CHSR system recognizes and
appropriately balances the trade-off between capital costs
and speed. For example, in the central segment of the
corridor from Vancouver, WA to Olympia, WA, the CHSR
plan generally follows the BNSF/I-5 alignment with the
elimination of existing curves.

The eased alignment in this section is generally

capable of operating in the 220-mph range but cannot

be cost effectively engineered for unrestricted 250-

mph speeds. As a result:

e Both the existing Amtrak and also the
proposed ultra high-speed proposals miss the mark.

e By appropriately  balancing speed  vs.
infrastructure cost, CHSR 1is the “sweet spot” that
optimizes the potential for effective
development of the rail corridor with the added
benefit of spectacular views of the beautiful
Pacific Northwest land and seascape.

The CHSR has a top speed of 220-mph but to keep costs
reasonable, some segments would actually operate at
150 to 170 mph. Matching the right design standard to
fit the market and geography of the corridor ensures
that the CHSR option can be developed for less than
half of the cost for the fully tunneled 250- mph
option.

As a result, the CHSR approach develops an attractive and
affordable option. Projected capital costs are shown in

Exhibit below. Including $1 billion for train

equipment and a maintenance base, capital costs are
estimated as $31.7 billion for a Seattle-Portland- Eugene
System.

High-Speed C-ICE Train
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Infrastructure Capital Cost of the Seattle-Portland-Eugene CHSR System

Unit Cost mil$/mile At Grade Cut + Fill Flyovers Tunnels TOTAL
$25.00 $25.00 $123.00 $230.00
MILES

Eugene to Portland Rose Quarter 78.8 4.1 15.8 10.4 109.1

Portland Rose Quarter to Seattle Central 30.1 16.4 60.9 64.8 172.2

TOTAL MILES 108.9 20.5 76.7 75.2 281.3

At Grade Cut + Fill Flyovers Tunnels Placeholders TOTAL

Eugene to Portland Rose Quarter 31,970 $103 51,943 52,392 S0 %$6,408
Portland Rose Quarter to Seattle Central 5753 3409 57,496 $14,906 31,750 $25,314
TOTAL COST IN MILLIONS 42,723 4512 39,439 $17,298 31,750 $31,722

Adding Airport Connections: A significant step for improving the financial performance of the CHSR system is to
add rail connections to the airports. It will cost $3 billion to add the planned connections to the SEA-TAC and Portland
airports.

However, a particular challenge of the airport extension is that the airport authorities, rather than the rail system are
likely to capture not just improved accessibility, but also any real estate and development value at the airports. Since
the rail system cannot capture any of this value, it is not unreasonable to expect a capital contribution from airports
themselves, especially for infrastructure and stations on the airport property itself. Airports have access to a variety of
airport related funding mechanisms that they can use for contributing to the cost of the rail service extensions.
Therefore, it is assumed that the CHSR system and PDX/SEA-TAC Airports will evenly split the $3 billion capital
cost with each party contributing $1.5 billion towards the cost. CHSR’s 1.5 billion share is included in the exhibit
above as part of tunnel cost and is included in the $31.7 billion total.
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SECTION 5:
PASSENGER MARKETS

Planning for the CHSR system has evolved through several
stages of development. A key milestone was reached in
August 2016, when CHSR submitted its initial feasibility
study proposal to the US Federal Railroad Administration
(FRA) as part of the Fix America’s Surface Transportation
(FAST) Program. This FRA submittal served as the registered
beginning of the current plan update.

This starting point projection was updated to reflect a revised
$31.7  billion capital cost. The wupdated passenger
ridership estimate for Seattle to Portland to Eugene is 12
million trips in 2030 and suggests that the CHSR system
without airport connections and at the originally assumed fare
levels could self-fund 24% of its own capital cost at a 3%
interest rate (see page 25).

The updated Benefit Cost ratio was estimated as 2.30 (at 3%)
and 1.42 (at 7%) which satisfies FRA’s economic criteria
for public investment in the rail system at 3% and 7%
discount rate. Furthermore, it was recognized that the public
sector could not make this level of investment. It would
need to be a private/public partnership project with the
private sector taking the lead. For this to occur, several
changes would need to be made to the financial structure
of the project. Consideration would need to be given to
generating additional sources of revenue to make the project
attractive to private investment. The process of restructuring
this project to make it suitable for private rather than just
public funding will be addressed in the next few sections
of this CHSR Prospectus.

Revenue Optimization: The first cut analysis
did not optimize revenue. Fares were
intentionally set low to attract more ridership,
which increases the level of consumer surplus

the CHSR system. However, for a privately
funded project, it would be important to optimize
revenue to ensure an attractive return on
investment. The 1997 Commercial Feasibility
Study identified that the Pacific Northwest

Completed FAST Program
benefit, highway congestion relief and CO2  report filed with Federal Railroad

emissions reduction that could be achieved by  Administration, August 30, 2016.

corridor could sustain the highest revenue yields in
the nation, even exceeding the obtainable yields of the
Northeast Corridor (NEC) due to fewer government
jurisdictions, rail entity ownerships and less built-in
encumbrances in the Northwest. This surprising result
is due to the severe highway congestion in the Pacific
Northwest and lack of competitiveness of air service.
These two factors have only gotten worse over the past
26 years.

However, for the purpose of this assessment, average
revenue yields were not raised all the way to current
NEC levels, but have been raised by 35% from an
average yield of 40¢ per mile up to 60¢ per mile. This
level of increase is still not quite a revenue optimizing
level and still generates a substantial consumer
surplus, congestion relief and emissions benefit.
However, the fare increase does substantially improve
system revenues, while moderately reducing the
ridership.

Revenue optimization reduced 2030 Seattle-Portland-
Eugene intercity ridership from 8.2 to 7.3 million but
increased revenue from $587 million to $706 million.
As a result, the percentage of capital cost that could be
self-funded at 3% interest rises to 30.5%, covering
nearly a third of the capital cost of the rail system.

CASCADIA HIGH SPEED RAIL CORRIDOR

August 30, 2016

Prepared by:

TERS

Transportation Economics & Management Systems, Inc
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Comparative Fare Yield by Corridor, Year 2020, from 1997 CFS Report® (in 2022$)
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Airport Connections: The airport connections would add a substantial ridership base from three different sources:

e Air Connect trips to/from the airport - Most of these are assumed to be shorter distance trips which
nonetheless will likely attract high revenue yields, which existing airport shuttle service (such as Heathrow
Express) have shown themselves capable of achieving. However, in some cases these would be long trips, for
example a passenger from Portland or Olympia may travel to SEA-TAC to catch a flight.

The revenue associated with Air Connect trips can be further enhanced by integrating the baggage services, for
example, by allowing passengers to check their luggage at the rail station rather than having to handle their
own luggage on board the train. This way the rail system can also attract some additional revenue from the
checked luggage service. These revenues would show up as part of the express freight shipping service to be
described later.

e Airport employee trips - Typically these comprise the majority of transit mode trips to/from airports on
modes like light rail, but the high-speed rail system will be attractive for many of those trips as well,
particularly for those living further from the airport.

e Code Sharing trips - This would consist primarily of trips between the PDX and SEA-TAC Airports
assuming that the airlines would code-share and use the CHSR system to replace short distance flights
between the two airports.

As a result of adding the airport connections, forecasted CHSR ridership more than doubles (130%) and revenue
increases by 80%. This is due to the fact that the two airports of SEA-TAC and PDX have more than 75 million
passengers of which 40% are connecting through the airports so that 45 million trips are made annually to and from
the airport by air passengers generating 90 million trips. In addition, the two airports have over 50,000 employees who
travel back and forth each day. This adds at least an additional 32 million trips per year. So, in 2020, the airport connect
trips are 120 million and this can be expected to grow to 150 million by 2030.

8 High Speed Ground Transportation in America, Federal Railroad Administration, 1997. See Figure
7-7 on page 7-7:
https://www.fra.dot.gov/eLib/details/L02519
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Of the 150 million trips made
by airport passengers and
employees it is estimated that
only 6% would use the CHSR
train, which is a conservative
estimate and at the low end of
what is typically achieved
when compared to other
airports that have a high
quality rail service that
connects directly to the

airport, such as Frankfort,

Passenger Rail Share of Passenger Airport Markets

Pacific Northwest
Washington Reagan
NY JFK

NY LaGuardia
Atlanta

Boston

Chicago

Cleveland
Philadelphia

Amsterdam
Frankfurt

London Gatwick
London Heathrow

Tokyo, London Heathrow Muniich

and Gatwick, Paris de Gaulle, Paris de Gaulle

as well as US airports like Pa“;ggg

New York JFK, Washington Zurich

Reagan, BOStOH, Atlanta, and 0% 5% 10% 15% 20% 25% 30% 35% 40% 45%
Cleveland.

Because air connect trips are shorter on average than inter-city trips, the average trip length declines from 140 miles
to 97 miles. On an apples-to-apples basis by including air trips, 2030 ridership would rise from 7.3 to 19.1 million
and ticket revenue would increase from $706 to $1,178 million. Capital cost coverage would only rise to 61.8%, even
taking into account the $1.5 billion increase in cost for adding the airport rail connections.

Forecast Compatibility and Benchmark: To develop a benchmark the forecasts of the CHSR corridor were
compared with the FRA feasibility level study completed in 1997. The feasibility-level FRA plan did not include direct
service to either SEA-TAC or Portland Airports, and projected an annual ridership of 6.3 million (80% of the whole
corridor total of 7.9 million from Vancouver, BC to Eugene, OR) and $452 million in revenue for 2030. This was
estimated to grow to 7.9 million riders and $564 million in revenue by 2050. The Cascade ridership projection was
consistent with the results of FRA’s 1997 Commercial Feasibility Study?, taking into account adjustments for highway
congestion, energy prices, and fare levels. Even without direct airport connections, the first cut analysis showed that
CHSR could cover its own operating costs and make a substantial contribution to its own capital costs.

Denver Airport Passenger Rail Terminal Heathrow Airport Passenger Rail Terminal

9 See: https://www.fra.dot.gov/eLib/details/L02519
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SECTION 6:
EXPRESS FREIGHT MARKETS

Historical Evolution of the Freight Market: In the
US, heavy freight is handled by the freight railroads,
whereas lighter and more time sensitive freight has
mostly been shipped by truck or air.

e While both BNSF and UP railroads will
continue to provide double stack heavy
freight!® for long haul deliveries, it is
important to clarify that this technology is not
suitable for express freight in corridors as
short as 200 miles nor is it suitable for CHSR.
This market grows relatively slowly, and this
traffic is largely not cost or time efficient for
express freight and package service.

e The express and air freight segment is
growing rapidly and has a very high service
requirement. As a result, it can afford to pay
the higher rates associated with a premium
service. This traffic is much more lucrative
than heavy freight, and the CHSR system has
the ability to compete for it.

10These trains are typically very heavy and move at slow speeds.
This allows railroads to be cost-competitive vs. ocean freight over
long distances, typically 1,000 miles or more. Also, double stack

As a result, a two-pronged approach is envisioned that
is compatible with high-speed passenger trains and is
appropriate to the needs of express and air freight.

Because of E-Commerce and development of
fulfillment centers, the express parcel freight
market has been growing rapidly in recent
years, as fast as 15% per year and this
explosive rate of growth is expected to
continue through at least 2025. Demand
doubles every 6-8 years.

The rate of air freight growth is not quite as
strong as for parcel service, but still robust at
3-5% per year. At this rate, demand doubles
every 20-30 years.

The Less than Truckload traffic (LTL) also
grows at 3-5% per year and is very large and
diverse with both very valuable commodities
like  pharmaceuticals and  precision
instruments and electronics that are also time
sensitive.

has high terminal costs for lifting containers on and off flat cars,
and also uses very heavy axle loadings.
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Rail Express Parcel Business: The high-speed rail service is designed for high valued goods that can be handled
manually and is a competitor to air and bus. The rail service is modeled after Eurostar’s Esprit'! and British Rail’s
former Red Star Parcel business. Package express service is for light parcels, and is designed for same-day package
delivery. It can use couriers to pick up and deliver packages from rail stations, or alternatively, customers can bring
their packages to and from the stations if they want a lower cost, it is convenient, or they do not want to employ a
courier service. This type of operation was extensively studied and has been well documented as part of passenger rail
with high-speeds such as the Midwest Regional Rail System plan.

While the total revenue generation capability of express parcel traffic is substantial, it is assumed that 70% of those
revenues would be consumed by pickup and delivery couriers; 15% would be absorbed as station operations cost so
that only a residual 15% of total revenues would be left over as a contribution to train operations. This traffic does
not add much to the train operating cost, so the residual 15% net amount can be directly transferred to the rail system’s
financial statement. 2

Same-Day Package Express and Checked Baggage Service

As a result of adding express parcel service, projected revenues of the rail system would rise by about 6% with very
little operating cost impact, so total 2030 revenue would rise from $1,178 to $1,249 million. The additional $71 million
per year in cash flow would raise the percentage of self-funded capital cost to 67.5%, as a result of adding the checked
baggage and express parcel service.

11 See: Freight’s pincer movement is just for starters, https://www.railmagazine.com/operations/freight/freight-s-pincer-movement-is-just-for-starters
12|n terms of modeling the financial contribution that a package express service could make, this service would be offered by a separate
subsidiary which has its own income statement and balance sheet; only the net transfer amount is shown on the rail financial statement.
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Air Cargo Business: a high-speed rail express system cargo service would be added for replacing short distance air
cargo services (under 400 miles) or for extending the reach of current air cargo services. As envisioned, trains would
be equipped so that they could seamlessly inter-operate with aircraft and could carry air cargo containers. Dedicated
trains could be operated for connecting with dedicated air cargo operations; it is also possible that baggage
compartments could be provided on board regularly scheduled passenger trains that would have the ability to handle
a certain number of air cargo containers.

To the extent possible, air containers will be transloaded directly from aircraft to waiting trains so the containers can
complete their journeys by rail, with a minimum of handling at the transfer point. The same cargo system can also be
used for ground movements of less-than-truckload freight. The air and LTL cargo segments of the market generate
much a higher revenue yield than does the full-truckload freight that is targeted by the freight railroads. The kinds of
container equipment that can be used for integrated air cargo and LTL express services are shown below. Air cargo
containers are typically transferred on roller floors equipped with powered rollers. Containers are quickly and precisely
loaded and unloaded by remote control!3 with a minimum of manual labor.

Air Container Express Services

Rail equipment that would be needed for the service would consist either of standard high-speed coach cars modified
for express freight service, or could include specially built express freight cars that are designed especially for handling
air cargo containers in dedicated high-speed service. The Italian Railroad has recently announced that it is converting
some of its older passenger trains to develop this kind of an express freight service!# and that each train will have the
capacity of two 747’s. These high-speed express freight trains would run in a combination of dedicated trains or on
regular passenger trains according to market requirements.

In terms of the contribution that air cargo service could make it has been estimated that it would add about 4.8% to
the revenues or $57.2 million in 2030, as compared to $18.6 million in operating cost. The additional $29.9 million
per year in cash flow would raise the percentage of self-funded capital cost to 72.1%, as a result of adding the air cargo
service.

13 Air cargo loading and unloading operations can be seen in the following videos:

. "Airbus A330 /A340 Single LD3 Container Loading and Unloading Operation" https://youtu.be/t2Eeap540AQ

. "Airport Crews loading/unloading at Kuala Lumpur (KLIA) International Airport (part1)" https://youtu.be/n 6]d aYCio

. “Container Dolly In Operation At the Airport" https://youtu.be/VRMIKaTpM04

. "A320 /A321 Cargo Loading Operations” https://youtu.be/xwTXA21GQfs
14 High speed trainset to be converted for freight, see http://www.railwaygazette.com/news/high-speed/single-view/view/high-speed-trainset-
to-be-converted-for-freight.html
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Ground LTL and Ecommerce Package Freight
Business: This is a very similar opportunity to that for
air cargo, but would target less-than-truckload and E-
Commerce freight that is moving as ground cargo
within the corridor. This opportunity has been
estimated as about three times that of the air cargo
distribution, since the amount of ground freight
moving in the corridor is so much larger than the
amount of air freight. Today this is largely moved by
truck, but given the ability to palletize the freight for
rapid loading and unloading, and the rising level of
highway congestion which adversely affects trucks
even more than it does autos, as a result a lot of this
traffic can be effectively moved by rail. A conservative
estimate is that it would achieve a 25% market share.
This would add an additional $171.5 million in annual
revenue in 2030 bringing the percentage of self-funded
capital cost to 86.1%, as a result of adding the LTL
freight traffic in air cargo containers.
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SECTION 7:
TRANSIT ORIENTED DEVELOPMENT

European and Japanese experience has shown that significant Transit Oriented Development (TOD) projects are
attracted to high-speed rail stations. Examples include the Kings Cross, St Pancreas and London Bridge in London
and Tokyo Towers in Japan. This business model is starting to translate into United States experience as well. For
example, in development of the Brightline service, Florida East Coast Industries (FECI) expects that its initial
investment in rail infrastructure will also return revenue generated by real estate development around the stations!s.
With a strategy modeled on profitable private high-speed rail projects in Japan, the company is building more than
800 high-priced rentals at its Miami station and 290 in West Palm, along with skyscrapers that will be rented out for
shops and offices. The company began leasing its luxury apartments in 2018.

'l"“ ReE

J—— L

Transit Oriented Development
associated with the Brightline
passenger rail service in Florida

To the extent that the value generated by the rail system can actually be captured by the rail system developers, it can
add to the revenue stream associated with the development of system. As currently projected, value capture will be
an important addition to the financing of the proposed CHSR. Major projects will be developed all along the corridor
from Eugene to Vancouver, BC. In Seattle, Tacoma and Portland each development will likely be worth $1-3 billion,
while smaller developments will also occur in the smaller communities along the line. Overall, at least $10 billion of
property development may be expected to occur as a direct result of the implementation of the CHSR rail system
between Eugene and Seattle.

15 See: https://nextcity.org/features/view/florida-nimbys-america-first-private-high-speed-rail-brightline
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The development of the CHSR rail system will raise property values in the areas of the rail stations, which will result
in increased property value appraisals and tax greater long term tax revenue to the municipalities. Municipalities can
contribute to the development of CHSR corridors by discounting sales of public property, implementing zone changes
and increasing height limits of property surrounding stations and transportation hubs.

Overall, it is assumed that value capture can contribute $113.9 million per year in 2030 to the CHSR system, which
increases at a rate of 2% annually. By adding this value capture the percentage of self-funded capital cost increases
t0 92.8%.

CHSR will create significant property development and will play an invaluable role in developing the downtown areas
of Portland, Seattle, Tacoma, Vancouver, WA and Eugene. It will greatly enhance the economic prospects of all the
smaller cities and towns in between. By capturing a small portion of this value creation for the CHSR corridor system,
the economics of the CHSR business case can be greatly enhanced.

PROPOSED BUILD OUT AND ROSE QUARTER TRANSPORTATION
HUB BY CHSR

I City Water Bureau and PPS I

Total Area: 33.5 acres

Aegean Corp/Paul Allen \

Total Area: 7 acres — R 2 i . 4 P Oregon
§ Convention Ctr.

Dreyfus Commodities Co.

Tota| Area: § acres 5

WWW.CASCADIAHIGHSPEEDRAIL.COM DR CASCADIAHSR.COM
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VANCOUVER WA CASCADIA HIGH SPEED RAIL - EXISTING SITE

PROPOSED DEVELOPMENT BOUNDARY

TOTAL SITE AREA = 1,823,470 5F

EXISTING MAX FAR (1) = 1.8 mil. SF

% CITY OWNED LAND= 7%

ANKROM MOISAN ARCHITECTS
GASCADIA HIGH SPEED RAIL - VISIONING STUDY 06/05/18 B
Ankrom Moisan

VANCOUVER WA CASCADIA HIGH SPEED RAIL - PROPOSED SITE PERSPECTIVE

PROPOSED DEVELOPMENT BOUNDARY

{ VANCOUVER
WATERFRONT

9.0 mil. SF

MAX GSF (51 FAR)=

RECOMMENDED GSF (31 FAR)= 5.4 mil. SF

EXISTING MAX FAR (L1} = 1.8 mil. SF

ANKROM MOISAN ARCHITECTS
CASCADIA HIGH SPEED RAIL - VISIONING STUDY 06/05/18 @
Ankrom Moisan
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TACOMA GCASCADIA HIGH SPEED RAIL - EXISTING SITE

THE FOSS.
WATERWAY

S a el

PROPOSED DEVELOPMENT BOUNDARY
- -

TOTAL SITE AREA = 6,200,000 SF
EXISTING MAX FAR= 58-76 mil. SF

% CITY OWNED
.

ANKROM MOISAN ARCHITECTS
CASCADIA HIGH SPEED RAIL - VISIONING STUDY 06/05/18 2
Ankrom Moisan

TACOMA CASCADIA HIGH SPEED RAIL - PROPOSED SITE PERSPECTIVE
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WATERWAY
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PROPQSED DEVELOPMENT BOUNDARY

SEEm NSNS ENS A
MAX GSF (31 FAR)= 17.400,000 SF
RECOMMENDED GSF (21 FAR)= 11,600,000 SF

EXISTING MAX FAR= 58-76 mil, SF

M ANKROM MOISAN ARCHITECTS
CASCADIA HIGH SPEED RAIL - VISIONING STUDY 06/05/18 3
Ankrom Moisan
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SEATTLE CASCADIA HIGH SPEED RAIL - EXISTING SITE

PROPQSED DEVELOPMENT BOUNDARY

TOTAL SITE AREA = 5,190,280 SF
EXISTING MAX FAR (1) = 51 mil. 5F

% CITY OWNED LAND=
l sessssscsssssssancsns

ANKROM MOISAN ARCHITECTS
CASCADIA HIGH SPEED RAIL - VISIONING STUDY 06/05/18 &
Ankrom Moisan

SEATTLE CASCADIA HIGH SPEED RAIL - PROPOSED SITE PERSPECTIVE

STATION
SQUARE

PROPOSED DEVELOPMENT BOUNDARY

MAX GSF (31 FAR) = 15,300,000 SF

RECOMMENDED GSF (21 FAR)= 10,200,000 SF

I EXISTING MAX FAR (L1} = 51 mil. SF

ANKROM MOISAN ARCHITECTS
CASCADIA HIGH SPEED RAIL - VISIONING STUDY 06/05/18 B
Ankrom Moisan

CHSR BUSINESS PROSPECTUS 24



SECTION 8:
FINANCING

The development of a new high-speed passenger and express parcel rail system from Seattle to Portland and Eugene
would create an industrial base capable of paying for its operating costs and also a very large proportion (over 80%)
of its own infrastructure requirements. This change in the profitability of the system is due in large part to the future
lack of capacity of the highway and air modes, the resulting congestion on both the highways and at the airports, and
the higher energy and carbon prices that are likely in the future. The advantage of developing the CHSR corridor and
transportation hubs via a private/public partnership is that it can enable the proposed Cascadia High Speed Rail system
to be developed while dramatically reducing the level of needed government contributions to the project.

Capital Grants: For reflecting some of the value captured by states and municipalities, it has been assumed that direct
government capital grants would cover $10 billion (2 billion from two states and 8 billion from USDOT) of the cost
of developing the system. This grant assistance would be reflective of the economic benefits of the rail service to the
airports and the cities they serve. It is assumed that the timing of this contribution would match the timing of the
capital expenditures. By reducing the portion of capital cost that must be covered by CHSR, the percentage of self-
funded capital cost increases to 121.6%. This ensures the project’s viability given the assumed level of public support.

Capital Cost Coverage Build-up: Summarizing the results of the previous sections the project financing will be built
upon a series of diverse revenue streams, building up to a point where the cumulative cash flow is more than sufficient
to justify private sector involvement in the project. The most critical single step needed to develop the financial
viability of the passenger rail system is to develop direct rail links to the SEA-TAC and PDX airports. The two airports
not only add a substantial boost of ridership and passenger revenue, but by going there also opens the door to the
express parcel and air cargo freight business.

Capital Cost Coverage at 3% Interest

121.6%

After this, Less-than-Truckload (LTL) freight, Real Estate development income, and the assumed small share of
direct capital funding of infrastructure costs rounds out the ability of the project to not only repay all its debt
obligations, but also to generate above-market returns for equity investors, as will be detailed in the next section of
this prospectus.
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Project Financing: Since the overall project has a 2022 $7,789 million positive Net Present Value (NPV) at a 3% real
interest rate, the interest rate was adjusted to find the Internal Rate of Return (IRR) that is the level of interest rate that
would result in a zero NPV. This interest rate was found to be 5.22% real or over 7% nominal interest rate, based on
the overall project assumptions.

Effective Return on Equity: In terms of how this could be financed, it has been assumed that 20% of the project
would be financed by equity, whereas 80% of the financing would take the form of debt. Currently the debt would be
financed at a government of corporate bond interest rate of 4 to 5 percent (nominal). However, with inflation running
at 6 percent the effective interest rate today is minus 1 percent. In the long run a more normal inflation rate would be
only 2 percent (Federal target rate) and the real interest rate would also be 2 percent. This would give a 4 percent
nominal interest rate. As such a 4 percent nominal interest rate and 2 percent real interest rate would apply. It is also
assumed that this debt would be tax deductible at a corporate tax rate of 25.7%, which includes both Federal and State
taxes. Based on this level of debt leveraging, solving this for a Weighted Average Capital Cost (WACC) of 5.98%:

Weighted Average Cost of Capital = WACC for 2% real debt rate
=20% (20.15%) + 80% (2%) (100% - 25.7%)
.0403 +.0016 * 0.743

0522 =>5.22%

The project would produce real return on equity of 20.15% per year and a nominal return of 22.15%, assuming that
the interest rate for debt remains at 2% real; 80% debt/20% equity financing is used and that a 25.7% corporate tax
rate applies to the cost of the interest payments.

Statement of Cash Flows: The exhibits on the following pages show the projected cash flows associated with the
development of CHSR project from Seattle to Portland and Eugene from 2023 through 2060.
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Seattle-Portland-Eugene Corridor: Projected CHSR Financial Cash Flows (Constant 2022 Dollars @ 5.22% Discount Rate)

*

NPV 2023 2024 2025 2026 2027 2028 2029 2030
Revenues
System Passenger Revenues 514.401.07 $1,178.13
On Board Semices (0BS) $1,152.21 594 25
Real Estate Net $1,54517 $113.90
Air Freight Revenues $1,032.63 6715
LTL Freight Revenues $3,097.89 $171.46
Express Parcel NET $1,264.70 57069
Total Operating Revenues $22,493.67 $1,685.59
Costs
Operating & Maintenance Costs 54,325 .61 $360.61
Air Freight Costs $328.86 $18.19
LTL Freight Costs $986.59 $54.57
Cyclic Maintenance 58013
Total Operating Cost $5,724.20 $433.37
Capital Cost $24.489.56 | $143.36 $1,060.84  §2,999.02 5526406  $8521.13  3$8,2668.82  §5.464.76
Government Grant Capital (§7.720.08)| (545.20) ($334.43) ($945.40)  ($1,659.43) (32,686.20) ($2,606.67) ($1,722.70)
Net Capital Cost $16,769.47 | 59816 $726.41 $2,053.62 5360463 5583493  $566216  53,742.06
Total Costs $22,493.67 98.16 726.41 2,053.62 3,604.63 5,834.93 5,662.16 3,742.06  $433.37
Project NPV (Zero for IRR Calculation) $0.00 (98.16) ($726.41)  ($2,053.62) ($3,604.63) ($5,834.93) ($5,662.16) ($3,742.06) $1,252.22
Discount rate 5.22%
Note: All in millions
Financial Ratio 3.93
Free Cash Flow $16,769.47

Note: All Figures in Millions of Dollars
*Net Present Value (NPV)
*Internal Rate of Return (IRR)
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Seattle-Portland-Eugene Corridor: Projected CHSR Financial Cash Flows (Constant 2022 Dollars @ 5.22% Discount Rate)

E3

NPV 2031 2032 2033 2034 2035 2036 2037 2038

Revenues

System Passenger Revenues $14.401.07 | $1.193.47  $1,209.00  $1.22474  $1.24068  $1,256.82  §1.271.64  $1.286.64  $1.301.81

On Board Senices (OBS) $1.182.21 59548 $96.72 $97.98 $99.25 $100.55 $101.73 $102.93 510415

Real Estate Net $1.54517 | $116.26 5118.67 512113 512364 $126.20 $126.84 $131.54 $134.29

Air Freight Revenues $1.032.63 | $59.60 $62.14 564.80 B67.57 570.46 573.48 576.64 579.93

LTL Freight Revenues $3.097.89 | $178.79 $5186.43 $194.40 $202.70 $211.37 $220.44 $229.91 $239.78

Express Parcel NET $1.264.70 | §73.66 576.75 §79.97 $83.33 $86.83 59048 594.28 $98.24

Total Operating Revenues $22,493.67 | $1,717.25  $1,749.72  $1,783.02  $1,817.17  $1,852.22  $1,886.62  $1,921.93  $1,958.20
Costs

Operating & Maintenance Costs $4.328.61 | $364.62 $368.685 537278 $376.93 $381.12 $384.90 $388.71 $392.56

Air Freight Costs $328.86 | $18.98 $19.80 $20.66 $21.56 522.49 52344 52443 52546

LTL Freight Costs $986.59 | $56.94 $59.41 $61.98 564.67 $67.48 $70.32 $73.29 $76.37

Cyclic Maintenance 58013 - - $3.33 $3.33 $3.33 55.82 $5.82

Total Operating Cost $5,724.20 | $440.54 $447.89 $455.43 $466.49 $474.42 $481.99 $492.24 $500.21

Capital Cost 524 489.56 - - - N -

Government Grant Capital ($7.720.08) - - - - -

Net Capital Cost 516.769.47 - - - - -
Total Costs $22,493.67 440.54 447.89 455.43 466.49 474.42 481.99 492.24 500.21
Project NPV (Zero for IRR Calculation) $0.00( $1,276.72  $1,301.83  $1,327.59  $1,350.69  $1,377.80  $1,404.63  $1,429.69  $1,457.99

Discount rate 5.22%

Note: All in millions

Financial Ratio 3.93

Free Cash Flow $16,769.47

Note: All Figures in Millions of Dollars
*Net Present Value (NPV)
*Internal Rate of Return (IRR)
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Seattle-Portland-Eugene Corridor:

Projected CHSR Financial Cash Flows (Constant 2022 Dollars @ 5.22% Discount Rate) cont.

E3

NPV 2039 2040 2041 2042 2043 2044 2045 2046
Revenues
System Passenger Revenues $14.401.07 | $1.31717  $1,33271 $1.347.99  $1.36344  $1,379.08 5139489 5141088  $1.427.09
On Board Services (OBS) $1.182.21 | 510637 $106.62 $107.84 $109.08 $110.33 $111.59 $112.87 $114.16
Real Estate Met $1.54517 | $137.10 $139.97 $142.85 $145.79 $148.79 $151.86 $154.99 $158.18
Air Freight Revenues $1.032.63 | $83.36 586.94 $90.64 59451 598.53 5102.73 $107.11 $111.67
LTL Freight Revenues $3.097.89 | $250.08 $260.82 $271.93 $283.52 $295.60 $308.19 $321.32 $335.01
Express Parcel NET $1.264.70 | $102.37 $106.67 511115 $115.81 $120.68 $125.75 $131.03 $136.53
Total Operating Revenues $22,493.67 | $1,995.45  $2,033.72  $2,072.40 $2,11215  $2153.01  $2,195.00 $2,238.19  $2,282.60
Costs
Operating & Maintenance Costs $4.328.61 | $396.45 $400.38 540457 $408.80 $413.08 $417.40 42177 $426.18
Air Freight Costs 532886 | $26.53 $27.65 $28.83 $30.06 $31.35 $32.68 $34.08 $35.64
LTL Freight Costs $986.59 | §79.59 $82.95 $86.49 $90.18 594.04 $96.05 510224 $106.61
Cyclic Maintenance 58013 5581 $8.30 $8.30 $8.31 58.31 $8.31 $12.47 512,48
Total Operating Cost $5,724.20 | $508.39 $519.27 $528.19 $537.36 $546.77 $556.45 $570.57 $580.81
Capital Cost 524,489 56 - - - -
Government Grant Capital (57.720.08) - - - -
Net Capital Cost 516,769 47 - - N -
Total Costs $22,493.67 508.39 519.27 528.19 531.36 546.77 556.45 570.57 580.81
Project NPV (Zero for IRR Calculation) $0.00| $1,487.06  $1,514.44  $1,544.21  $1,574.80 $1,606.23  $1,638.55  $1,667.62  $1,701.80
Discount rate 5.22%
Note: All in millions
Financial Ratio 3.93
Free Cash Flow $16,769.47

Note: All Figures in Millions of Dollars
*Net Present Value (NPV)
*Internal Rate of Return (IRR)
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Seattle-Portland-Eugene Corridor: Projected CHSR Financial Cash Flows (Constant 2022 Dollars @ 5.22% Discount Rate) cont.

*

NPV 2047 2048 2049 2050 2051 2052 2053 2054
Revenues
System Passenger Revenues $14.401.07 | $1.44341  §$145995 5147668 5149361  $151072 5152803 5154554 5156325
On Board Senices (OBS) $1,152.21 | $115.47 $116.80 $118.13 $119.49 $120.86 $122.24 $123.64 $125.06
Real Estate Met $1.54517 | 5$161.43 $164.76 $168.15 $171.61 $175.14 $178.75 $182.43 $186.18
Air Freight Revenues $1,032.63 | 5$116.43 $121.39 $126.56 $131.95 $137.57 $143.43 $149.54 $155.91
LTL Freight Revenues $3.097.89 | 5349.28 $364.16 $379.68 $395.85 $412.71 $430.29 $448 62 $467.73
Express Parcel NET $1.264.70 | 514226 $148.24 §154 47 $160.95 $167.71 $174.76 $182.10 $189.75
Total Operating Revenues $22,493.67 | $2,328.29  $2,375.29  $2,423.67 $2,473.46  $2,524.72  $2,577.51  $2,631.88  $2,687.88
Costs

Operating & Maintenance Costs $4,328.61 | $430.64 543515 $439.70 $444.30 544894 545364 $455.38 $463.18

Air Freight Costs $328 86 $37.05 $38.64 54029 542 .01 $43.80 $45 67 547 62 549 66

LTL Freight Costs 598659 | $111.16 5115 M $120.86 $126.02 $131.40 $137.01 5142 87 §148 97

Cyclic Maintenance 8013 | $12.48 $12.49 51249 516.66 $16.67 $16.68 516.68 516.69

Total Operating Cost $5,724.20 | $591.34 $602.18 $613.34 $628.99 $640.82 $653.00 $665.55 $678.49

Capital Cost 524 489 .56 - - - - - - - -

Government Grant Capital ($7.720.08) - - - - - - - -

Net Capital Cost 516,769 .47 - - - - - - N -
Total Costs $22,493.67 591.34 602.18 613.34 628.99 640.82 653.00 665.55 678.49
Project NPV (Zero for IRR Calculation) $0.00| $1,736.95  $1,773.12 $1,810.33  $1,844.47 $1,883.91 $1,924.51 $1,966.32  $2,009.40

Discount rate 5.22%

Note: All in millions

Financial Ratio 3.93

Free Cash Flow $16,760.47

Note: All Figures in Millions of Dollars
*Net Present Value (NPV)
*Internal Rate of Return (IRR)
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Seattle-Portland-Eugene Corridor: Projected CHSR Financial Cash Flows (Constant 2022 Dollars @ 5.22% Discount Rate) cont.

+

NPV 2055 2056 2057 2058 2059 2060
Revenues
System Passenger Revenues $14,401.07 | $1,581.16 $1,598.65 $1,616.34 $1,634.23 $1,662.31 51,670.59
On Board Services (OBS) $1,152.21 | $126.49 $127.94 $129.41 $130.89 $132.39 $133.91
Real Estate Met $1.54517 | $190.02 $193.85 $197.77 $201.76 520583 $209.99
Air Freight Revenues $1,03263 | $162.55 $169.41 $176.56 $184.01 319177 $199.36
LTL Freight Revenues $3.097.89 | 5487.66 $508.23 $529.68 $552.03 $575.32 $599.59
Express Parcel NET $1.264.70 | $197.71 $206.02 $214.67 $223.69 $233.08 $242.87
Total Operating Revenues $22,493.67 | $2,745.59  $2,804.11  $2,864.42  $2,926.60  $2,990.71  $3,056.82
Costs

Operating & Maintenance Costs $4,328.61 | 5468.02 547273 347749 $482.29 548715 $492.05

Air Freight Costs $328.86 551.78 353.97 556.25 $58.63 361.11 $63.69
LTL Freight Costs $986.59 | $155.33 $161.90 3168.75 $175.88 318332 $191.08
Cyclic Maintenance 580.13 $16.70 316.70 $16.70 316.70 $16.70 $16.70
Total Operating Cost $5,724.20 | $691.82 $705.29 $719.18 $733.50 $748.27 $763.52
Capital Cost 524 489 56 - - - - -
Government Grant Capital ($7.720.08) - - - - -
Net Capital Cost $16,769.47 - - - - -
Total Costs $22,493.67 691.82 705.29 719.18 733.50 748.27 763.52
Project NPV (Zero for IRR Calculation) $0.00| $2,053.77 $2,098.82 $2,145.25 $2,193.10 $2,242.43 $2,293.30
Discount rate 5.22%
Note: All in millions
Financial Ratio 3.93
Free Cash Flow $16,769.47

Note: All Figures in Millions of Dollars
*Net Present Value (NPV)
*Internal Rate of Return (IRR)
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SECTION 9:
ECONOMIC RETURNS

Economic Results: The exhibit below and on the following pages recast the financial cash flows into economic terms.
It does this by adding non-cash “Consumer Surplus” benefit which accrues to users of the system, as well as the non-
user benefits, which include congestion relief and emissions reduction from the air and highway modes. Also,
government grant support as a funding mechanism has been removed since it is considered a transfer payment and not
an actual benefit of the system. Also, the external benefits of the freight system consisting of reduced truck traffic on
the interstate highways have not yet been calculated; current estimates are for passenger traffic only, so the Benefit
Cost results are by any means conservative.

The resulting benefit cost ratio was improved from 1.33 to 2.30 (at 3%) and from 0.82 to 1.42 (at 7%) in spite of the
added $3 billion in cost for linking to the SEA-TAC and Portland airports, as shown in the following exhibit. The
Economic Internal Rate of Return (EIRR) was estimated at a very robust 10.27% which means that this project is
extremely attractive for investment by both the public and private sectors. See the following economic cash flows
(pages 34-38). This easily justifies public participation in and support of the project in view of the very large magnitude
of the public benefits associated with this project.

Economic Analysis Summary (3% and 7% and 10.27%Discount Rate)

Discount Rate 3.00% 7.00% 10.27%

Revenues
System Passenger Revenues 52241873 510,416.36 56,107 81
On Board Services (OBS) $1,793.76 $833.37 S488.65
Real Estate Net $2,440.89 %1,105.61 4637.20
Air Freight Revenues 51,691.24 5718.85 539598
LTL Freight Revenues 55,073.73 %2,156.56 51,187.94
Express Parcel NET 52,068.16 5BB1.14 54B6.06
Total Operating Revenues 535.487.53 516.111.80 59,303.64
Uzers Consumer Surplus 522,724.17 %09,871.89 %5,525.82
Total User Benefits 558.211.69 525,983.78 514,829.45

Benefits to Public at Large

Highway Congestion Savings 515,714 82 §7,301.44 54,281.28
Highway Reduced Emissions 508920 5453 59 5269 48
Highway Safety Benefits 53,662.16 51,701.52 5897.70
Airport Operational Delay Saving 53,203.36 51,487.23 5B71.57
Aijrport Pazzenger Delay Saving 51,866.31 4B66.47 450778
Total Public at Large Benefits 525.435.85 511.816.26 $6,927.81
Total Benefits 583.647.54 537.800.04 521,757.26
Costs
Operating & Maintenance Costs 56,724 61 $3,135.77 $1,843.39
Air Freight Costs 5538.60 5228.94 5126.12
LTL Freight Costs 51,615.81 5AB6 82 5378.36
Cyclic Maintenance 5140.03 552.53 525.53
Total Operating Cost $0,019.04 54,104.07 $2,373.40
Capital Cost §27,279.47 522,513.08 519,383 87
Total Costs 536,298.51 526,617.15 521,757.26
Project NPV (Zero for IRR Calculation) 547,349.03 511,182.89 50.00

Note: All in millions

Project Benefit/iCost Ratio 2.30 142 L.o0

Note: All Figures in Millions of Dollars
*Net Present Value (NPV)
*Internal Rate of Return (IRR)
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Seattle-Portland-Eugene Corridor: Projected CHSR Economic Cash Flows (Constant 2022 Dollars @ 10.27% Discount Rate)

NPV 2023 2024 2025 2026 2027 2028 2029 2030
Revenues
System Passenger Revenues $6.107.81 - - - - - - $1,178.13
On Board Senices (OBS) $488.65 - - - - - - 594 25
Real Estate Net $637.20 - - - - - - $113.90
Air Freight Revenues $395.98 - - - - - - 55715
LTL Freight Revenues $1,187.94 - - - - - - $171.46
Express Parcel NET 3486.06 - - - - - - 570.69
Total Operating Revenues $9,303.64 - . - . - . $1,685.59
Users Consumer Surplus $6,625.82 - - - - - - $863.96
Total User Benefits $14,829.45 . - - - - - $2,549.55
Benefits to Public at Large
Highway Congestion Savings 54.281.28 - - - - - - 582575
Highway Reduced Emissions 526945 - - - - - - 551.96
Highway Safety Benefits 3997.70 - - - - - - 319243
Airport Operational Delay Saving 387157 - - - - - - 516768
Airport Passenger Delay Saving 5507.78 - - - - - - $97.69
Total Public at Large Benefits $6,927.81 - - - - - - $1,335.51
Total Benefits $21,757.26 - - - - - - $3,885.06
Costs
DOperating & Maintenance Costs 51.843.39 - - - - - - $360.61
Air Freight Costs $126.12 - - - - - - $18.19
LTL Freight Costs $378.36 - - - - - - 554.57
Cyclic Maintenance 52553 - - - - - - -
Total Operating Cost $2,373.40 - - - - - - - $433.37
Capital Cost $19,383.87 | $143.36 $1.060.84  §2999.02 §526406 5852113  §8.268.82  §5464.76 -
Total Costs $21,757.26 | $143.36 $1,060.84  $2,999.02  $5,264.06  $8,521.13  $8,268.82  $5464.76 $433.37
Project NPV (Zero for IRR Calculation) $0.00 | ($143.36) ($1,060.84) ($2,999.02) ($5,264.06) ($8,521.13) ($8,268.82) ($5,464.76) $3,451.69
Discount rate 10.27%
Note: All in millions
Project Benefit Cost Ratio 1.00
Note: All Figures in Millions of Dollars
*Net Present Value (NPV)
*Internal Rate of Return (IRR)
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Seattle-Portland-Eugene Corridor: Projected CHSR Economic Cash Flows (Constant 2022 Dollars @ 10.27% Discount Rate)

NPV 2031 2032 2033 2034 2035 2036 2037 2038
Revenues
System Passenger Revenues $6,107.81 | $1,193.47 5120900 $122474  §$124068  $1,256.82 5127164 5128664  51,301.81
On Board Semnices (0BS) 5488.65 59548 596.72 59798 $99.25 $100.55 3101.73 $102.93 510415
Real Estate Net $637.20 | $116.26 $118.67 $12113 $123.64 $126.20 $128.84 $131.54 $134.29
Air Freight Revenues $395.98 $59.60 §62.14 $64.80 $67.57 $70.46 §73.48 $76.64 $79.93
LTL Freight Revenues $1.187.94 | $178.79 518643 $194.40 520270 5211.37 522044 52299 523978
Express Parcel NET $486.06 $73.66 $76.75 $79.97 $83.33 $86.83 $90.48 $94.28 $98.24
Total Operating Revenues $9,303.64 | $1,717.25  $1,749.72  $1,783.02 $1,81717  $1,852.22  §$1,886.62  §$1,921.93  $1,958.20
Users Consumer Surplus $5,625.82 | 589412 $925.33 $957.63 $991.05 $1,025.64  $1,06016  51,095.84  §1,132.72
Total User Benefits $14,829.45 | $2,611.37  $2,675.05  $2,740.64  $2,808.22  $2,877.86  $2,946.77  $3,017.77  $3,090.92
Benefits to Public at Large
Highway Congestion Savings 5428128 | 3$836.51 5847 41 585845 5869.63 5880.95 5891.35 5901.88 $912.53
Highway Reduced Emissions $269.48 $52.64 $53.33 $54.03 $54.73 $55.45 $56.11 $56.77 35745
Highway Safety Benefits $997.70 [ $194.94 $197.48 $200.05 $202.66 $205.30 $207.72 521017 $212.66
Airport Operational Delay Saving 3871.67 | $169.85 $172.06 $174.29 $176.55 5178.84 5181.16 $183.51 $185.89
Airport Passenger Delay Saving $507.78 $98.96 $100.24 $101.54 $102.86 $104.19 $105.54 $106.91 $108.30
Total Public at Large Benefits $6,927.81 | $1,352.90  $1,370.m $1,388.35  $1,406.43  $1,424.73  $1,441.89  $1,459.25 §$1.476.82
Total Benefits $21,757.26 | $3,964.27  $4,04556  $4,129.00 $4,214.65 $4,302.59  $4,388.66  $4,477.02  $4,567.74
Costs
Operating & Maintenance Costs $1.843.39 | 536462 $368.65 $372.78 $376.93 $381.12 $384.90 $388.71 $392.56
Air Freight Costs $126.12 §16.98 $19.80 $20.66 $21.56 52249 $23.44 $24.43 52546
LTL Freight Costs $378.36 $56.94 55941 $61.98 564 .67 567 48 57032 57329 $76.37
Cyclic Maintenance $25.53 - - - $3.33 $3.33 $3.33 $5.82 $5.82
Total Operating Cost $2,373.40 | $440.54 $447.89 $455.43 $466.49 $474.42 $481.99 $492.24 $500.21
Capital Cost $19,383.87 - - - - - - - -
Total Costs $21,757.26 | $440.54 $447.89 $455.43 $466.49 $474.42 $481.99 $492.24 $500.21
Project NPV (Zero for IRR Calculation) $0.00 | $3,523.73  $3,597.67  $3,673.57  $3,748.16  $3,82817  $3,906.67  $3,984.77  $4,067.53
Discount rate 10.27%
Note: All in millions
Project Benefit Cost Ratio 1.00
Note: All Figures in Millions of Dollars
*Net Present Value (NPV)
*Internal Rate of Return (IRR)
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Seattle-Portland-Eugene Corridor: Projected CHSR Economic Cash Flows (Constant 2022 Dollars @ 10.27% Discount Rate)

NPV 2039 2040 2041 2042 2043 2044 2045 2046
Revenues
System Passenger Revenues 56,107.81 | $1.31717  §$1.332.71 $1,347.99 5136344  51,379.08 51394839 5141088 5142705
On Board Senvices (OBS) 5488.65 | $105.37 5106.62 510784 $109.08 5110.33 $111.59 $112.87 5114.16
Real Estate MNet $637.20 | 513710 $139.97 $142.85 $145.79 5148.79 $151.86 $154.99 $158.18
Air Freight Revenues $395.98 $83.36 $86.94 $90.64 59451 $98.53 $102.73 $107.11 $111.67
LTL Freight Revenues $1,187.94 | 5250.08 5260.82 $271.93 $283.52 5295.60 $308.19 $321.32 5335.01
Express Parcel NET 5486.06 | $102.37 5106.67 511115 $115.81 5120.68 $125.75 $131.03 $136.53
Total Operating Revenues $9,303.64 | $1,995.45  $2,033.72  $2,07240 $2,11215  $2,153.01 $2,195.00  $2,238.19  $2,282.60
Users Consumer Surplus 5562582 | $1,170.84  $1.21025 5125334  $1.297.96  $134418  §1392.03  §1.44159  §1.492.91
Total User Benefits $14,829.45 | $3,166.29  $3,243.97  $3,325.74  $3,410.11 $3,497.18  $3,587.04  $3,679.78  $3,775.51
Benefits to Public at Large
Highway Congestion Savings $4.281.28 | $923.30 593420 5944 92 $955.75 5966.71 $977.80 $989.01 $1.000.34
Highway Reduced Emissions $269.48 $58.13 $58.82 $59.49 $60.17 56086 $61.56 $62.26 562.98
Highway Safety Benefits 99770 | $25AT $217.71 $220.21 $222.73 $225.28 $227.87 $230.48 $233.12
Airport Operational Delay Saving B871.57 | $188.30 5190.74 $192.93 $195.14 5197.38 $199.64 $201.93 5204 24
Airport Passenger Delay Saving B607.78 | $109.71 511113 511240 511369 $114.99 311631 $117.64 $118.99
Total Public at Large Benefits $6,927.81 | $1,494.61 $1,512.60  $1,529.95  $1,547.49  $1,565.23  $1,583.17  $1,601.32  $1,619.67
Total Benefits $21,757.26 | $4,660.89  $4,756.57  $4,855.69  $4,957.60  $5,062.11 $5,170.21 $5.281.10  $5,395.19
Costs
Operating & Maintenance Costs $1,843.39 | §5396.45 5400.38 5404 .57 $408.80 5413.08 341740 2107 $426.18
Air Freight Costs §126.12 $26.53 527.65 $28.83 $30.06 $31.35 $32.68 $34.08 535.54
LTL Freight Costs $378.36 $79.59 582.95 $86.49 $90.18 59404 $98.05 $102.24 5106.61
Cyclic Maintenance $25.53 $5.81 $8.30 $8.30 $8.31 $8.31 $8.31 1247 $12.48
Total Operating Cost $2,373.40 | $508.39 $519.27 $528.19 $537.36 $546.77 $556.45 $570.57 $580.81
Capital Cost 519.383.87 - - - - - - - -
Total Costs $21,757.26 | $508.39 $519.27 $528.19 $537.36 $546.77 $556.45 $570.57 $580.81
Project NPV (Zero for IRR Calculation) $0.00 | $4,152.51 $4,237.30 $4.327.50  $4,420.25 $4,51564  $4,613.75  $4,710.53  $4,814.38
Discount rate 10.27%
Note: All in millions
Project Benefit Cost Ratio 1.00
Note: All Figures in Millions of Dollars
*Net Present Value (NPV)
*Internal Rate of Return (IRR)
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Seattle-Portland-Eugene Corridor: Projected CHSR Economic Cash Flows (Constant 2022 Dollars @ 10.27% Discount Rate)

NPV 2047 2048 2049 2050 2051 2052 2053 2054
Revenues
System Passenger Revenues $6,107.81 | $1.443.41 $1.459.95  §1.476.68  $1.493.61 5151072  $1.528.03  $1.54554  $1,563.25
On Board Senices (OBS) $488.65 | $115.47 $116.80 $118.13 $119.49 $120.86 $122.24 $123.64 $125.06
Real Estate Net $637.20 | $161.43 $164.76 $168.15 5171.61 317514 B178.75 $182.43 $186.18
Air Freight Revenues $395.98 | $116.43 $121.39 $126.56 $131.95 $137.57 514343 $149.54 $155.91
LTL Freight Revenues $1,187.94 | 5349.28 536416 5379.68 $395.85 3412171 543029 54485 .62 $467.73
Express Parcel NET $486.06 | 514226 $148.24 5154 .47 $160.95 $167.71 $174.76 $182.10 $189.75
Total Operating Revenues $9,303.64 | $2,328.29  $2,375.29  $2423.67 $247346  $2,524.72  $2,577.51 $2,631.88  $2,687.88
Users Consumer Surplus 55662682 | $1.546.06  $1.60110  $1658.10  H1,71712  §1778.24  $1.841.54 5190709  51,974.98
Total User Benefits $14,829.45 | $3,874.35  $3,976.39  $4,081.76  $4,190.58  $4,302.97  $4,419.05  $4,538.97  $4,662.86
Benefits to Public at Large
Highway Congestion Savings $4.,281.28 | $1,011.81 $1,023.41 $1.03514  $1.047.00  $1,059.00 5107114 §1,083.41 $1,095.83
Highway Reduced Emissions 5269 .48 $63.70 b64.43 $65.16 $65.91 $66.66 56743 566.20 56598
Highway Safety Benefits $997.70 | 523579 523849 $241.23 $243.99 524679 $249.62 5252 48 $255.37
Airport Operational Delay Saving 5871.57 | $206.58 $208.95 5211.34 5213.77 521622 $218.69 5221.20 $223.73
Airport Passenger Delay Saving 5807.78 | $120.36 $121.74 $123.13 5124 .54 $125.97 $127.41 $1258.87 $130.35
Total Public at Large Benefits $6,927.81 | $1,638.24  $1,657.01 $1,676.00  $1,695.21 $1,714.64  $1,734.28  $1,754.16 $1,774.25
Total Benefits $21,757.26 | $5,512.59  $5,633.41 §5,7157.77  $5,885.79  $6,017.60  $6,153.34  $6,293.13  $6,437.11
Costs
Operating & Maintenance Costs $1.843.39 | 5343064 543515 $439.70 $444 30 544894 $453.64 5458 38 $463.18
Air Freight Costs 512612 $37.05 $38.64 $40.29 $42.01 $43.80 54567 547 62 $49.66
LTL Freight Costs $378.36 | $111.16 3115.91 $120.86 $126.02 $131.40 3137.01 514287 B148.97
Cyclic Maintenance 32663 | $12.48 $12.49 51249 516.66 516.67 $16.68 516.68 $16.69
Total Operating Cost $2,373.40 | $591.34 $602.18 $613.34 $628.99 $640.82 $653.00 $665.55 $678.49
Capital Cost $19,383.87 - - - - - - - .
Total Costs $21,7157.26 | $591.34 $602.18 $613.34 $628.99 $640.82 $653.00 $665.55 $678.49
Project NPV {Zero for IRR Calculation) $0.00 | $4,921.25  $5,031.23  $5,144.43  $5,256.80  $5,376.79  $5,500.34  $5,627.57  $5,758.63
Discount rate 10.27%
Note: All in millions
Project Benefit Cost Ratio 1.00
Note: All Figures in Millions of Dollars
*Net Present Value (NPV)
*Internal Rate of Return (IRR)
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Seattle-Portland-Eugene Corridor: Projected CHSR Economic Cash Flows (Constant 2022 Dollars @ 10.27% Discount Rate)

NPV 2055 2056 2057 2058 2059 2060
Revenues
System Passenger Revenues 56,107.81 | $1.581.16  §$1.598.65  $1.616.34  $1,634.23  $1.652.31 $1,670.59
On Board Senices (0BS) $488.65 [ $126.49 $127.94 $129.41 $130.89 $132.39 $133.91
Real Estate Met 5637.20 $190.02 519385 19777 520176 5205.83 5209.99
Air Freight Revenues $395.98 | $162.55 $169.41 $176.56 5184.01 19177 5199.86
LTL Freight Revenues $1,187.94 | 5487.66 $508.23 $529.65 $552.03 $575.32 $599.59
Express Parcel NET $486.06 | $197.71 $206.02 $214.67 $223.69 $233.08 5242 87
Total Operating Revenues $9,303.64 | $2,745.59  $2,804.11  $2,864.42  $2,926.60  $2,990.71 $3,056.82
Users Consumer Surplus §5,52582 | 5204527  B21725  B219177 5226890 5234875 5243141
Total User Benefits $14,829.45 | $4,790.87  $4,921.37  $5,056.19  $5,195.50  $5,339.46  $5,488.23
Benefits to Public at Large
Highway Congestion Savings $4.281.28 | $1,108.38  $1.12065  $1133.05  $114559 5115826  $1,171.08
Highway Reduced Emissions 526948 | $69.77 57054 §71.32 57210 57290 57370
Highway Safety Benefits $997.70 | 5258.29 $261.15 $264.04 $266.96 $269.92 $272.90
Airport Operational Delay Saving $871.57 | $226.30 $225.89 $231.51 $234.17 $236.85 $239.56
Airport Passenger Delay Saving 5507.78 | $131.84 $133.35 513488 $136.43 $137.99 $139.587
Total Public at Large Benefits $6,927.81 | $1,794.58  $1,814.58  $1,834.80 $1,855.24  $1,875.92  $1,896.82
Total Benefits $21,757.26 | $6,585.45  $6,735.94  $6,890.99 $7,050.75  $7,215.38  $7,385.05
Costs
Operating & Maintenance Costs $1,843.39 | 3468.02 347273 347749 548229 5487 15 $492.05
Air Freight Costs 512612 351.78 35397 556.25 558.63 561.11 $63.69
LTL Freight Costs 337836 | §155.33 $161.90 $168.75 $175.88 $183.32 51591.08
Cyclic Maintenance 2563 | $16.70 $16.70 $16.70 $16.70 $16.70 $16.70
Total Operating Cost $2,373.40 | $691.82 $705.29 $719.18 $733.50 $748.27 $763.52
Capital Cost $19,383.87 - - - - - -
Total Costs $21,757.26 | $691.82 $705.29 $719.18 $733.50 $748.27 $763.52
Project NPV (Zero for IRR Calculation) $0.00 | $5,893.63  $6,030.66  $6,171.81  $6,317.25  $6,467.10  $6,621.53
Discount rate 10.27%
Note: All in millions
Project Benefit Cost Ratio 1.00

Note: All Figures in Millions of Dollars
*Net Present Value (NPV)
*Internal Rate of Return (IRR)
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SECTION 10:
RISK SHARING SENSITIVITY ANALYSIS

The exhibit below shows the economic sensitivity analysis results at discount rates of 3 and 7 percent by decreasing
revenue by 20 percent and increasing capital cost by 25 percent. The resulting benefit cost ratio was reduced from
2.30 to 1.67 (at 3%) and from 1.42 to 1.01 (at 7%). This shows that even under high bond rates and lowered ridership
levels and raised capital costs, the project will produce a good economic return and positive net present values for the
Cascadia High Speed Rail corridor.

Economic Sensitivity Analysis — 20% Lower Revenue and 25% Higher Capital Cost

(3% and 7%)
Discount Rate 3.00% 7.00%
Revenues
System Passenger Revenues 517,934.85 58,333.09
On Board Services (0B5S) 51,435.01 5666.70
Real Estate Net 51,852.71 5BE4 49
Air Freight Revenues 51,353.00 5575.08
LTL Freight Revenues 54 05899 51,725.25
Express Parcel NET %1,655.33 570491
Total Operating Revenues $28,390.02 512,889.51
Users Consumer Surplus 518,179.33 57,897.51
Total User Benefits 546,569.36 520,787.03
Benefits to Public at Large
Highway Congestion Savings 515,584 .45 57,205.32
Highway Reduced Emissions 50981.00 545355
Highway Safety Benefits 53,631.77 51,679.12
Airport Operational Delay Saving %3,176.89 51,467.71
Airport Passenger Delay Saving %1,B50.88 5855.10
Total Public at Large Benefits $25,225.00 511,660.80
Total Benefits $71,794.35 $32,447.83
Costs
Operating & Maintenance Costs 56,667 67 53,083.80
Air Freight Costs 5535.73 5226.82
LTL Freight Cozts %1,607.19 5680.47
Cyclic Maintenance 5140.03 552.53
Total Operating Cost $8,950.62 54,053.62
Capital Cost $34,099.34 $28,141.35
Total Costs $43,049.96 532,194.97
Project NPV (Zero for IRR Calculation) 528,744.39 5252.86
Note: All in millions
Project Benefit/'Cost Ratio 1.67 101
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SECTION 11:
CONCLUSION AND NEXT STEPS

There are three possible options for the future
development of rail service in the Pacific Northwest:

e The current Amtrak rail service is not able to
divert enough traffic away from the highway
to offer any significant relief to highway
congestion. This type of very limited rail
service is inadequate to meet the needs of the
corridor.

e An arrow straight 250-mph or better tunneled
alignment, while theoretically possible from
an engineering point of view, is too expensive
($65 billion) to build.!6

e However, an expanded faster CHSR service
with its own double tracks and direct
connections to the airports could attract
significant ridership as well as move
significant quantities of express freight. This
option can be developed by a private/public
partnership sector at an affordable capital
cost.

This last option shows how the project can be built and
operated by the private sector with a capital cost
contribution by the public sector. CHSR would not
only cover its operating cost but could also make a
50% or better contribution to its own capital costs,
allowing for a 10 to 20 percent return on investment.
All the public sector would need to come up with is
50% of the total project costs. This level of public
support would be well justified in view of the strong
benefit cost results of 2.30 (at 3%) and 1.42 (at a 7%
interest rate).

This contribution could, in theory consist of a $1
billion commitment each from the states of
Washington to Oregon, matched with an $8 billion
Federal contribution. The funding would be used over
the nine-year implementation process.

16 WSDOT: Ultra High-Speed Ground Transportation Study, CH2M
Hill, Inc., February 2018

The project as defined would be trend setting,
especially since California has been pursuing its
project as a purely public project; and the Brightline in
Florida is a purely private project; CHSR is unique in
expanding its capabilities both privately and publicly
to include:

e Airports

e  Express Freight

e Air Cargo

e  Transit Oriented Development

This is reflective of the highly successful business
approaches taken in the UK and Japan where express
freight services and transit-oriented development
becomes an essential component of the rail financing
plan.

Given the extreme traffic congestion already existing
in the region as well as rising energy and carbon prices
in the future, the potential of CHSR is strong enough
in fact to enable the system to be developed with
private and public funding. Investment in CHSR is in
fact the most appropriate transportation choice for the
region, and the effort to develop such a high-speed rail
system must be led by the private sector.
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