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The California High-Speed Rail Authority (Authority) is responsible for
planning, designing, building and operating the first high-speed rail in the
nation. California high-speed rail will connect the mega-regions of the state,
contribute to economic development and a cleaner environment, create
jobs and preserve agricultural and protected lands. When it is completed, it
will run from San Francisco to the Los Angeles basin in under three hours at
speeds capable of exceeding 200 miles per hour. The system will eventually
extend to Sacramento and San Diego, totaling 800 miles with up to 24
stations. In addition, we are working with regional partners to implement a
statewide rail modernization plan that will invest billions of dollars in local

and regional rail lines to meet the state’s 21st century transportation needs.
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LETTER FROM

CHIEF EXECUTIVE OFFICER

March 9, 2018

rail system, they voted, “Yes!” They did so because they recognized that an environmentally clean, fast

and efficient high-speed rail system would fundamentally transform how people move around the
state, put people to work building the system, spur economic growth and new industries and help achieve our
state’s ambitious environmental objectives.

T en years ago, when Californians went to the polls to decide whether the state should build a high-speed

The California High-Speed Rail Authority remains committed to its mission to deliver this system. | recently
became the Chief Executive Officer of the Authority because | share this commitment.

This is the Authority’s Draft 2018 Business Plan. It presents a vision for implementing the nation’s first high
speed rail system. Delivering high-speed rail involves implementing a series of highly complex, integrated
megaprojects in the face of challenges that projects around the world of similar magnitude and complexity
have faced and successfully addressed. These challenges primarily relate to cost, schedule, funding and project
management. This draft plan provides a candid discussion about the challenges we have already faced and
challenges we may face—and it outlines a clear strategy to confront and manage them as we work to deliver
this transformative project.

In this draft plan, we show that our cost estimates have increased and we need greater certainty on funding

in order to fully deliver the initial Silicon Valley to Central Valley Line. As you will read in the pages that follow,
today’s challenges require that we conduct business differently than we have in the past. Here is what we have
done—and what we are doing—to tackle those issues:

First, we have already taken important steps to expedite the Authority’s transition from a planning
organization to a project delivery organization including new management and governance structures.

This draft plan outlines additional actions we are now taking to complete that transition. Moreover, we have
learned some hard but valuable lessons from our construction contract experience in the Central Valley. We
are incorporating those lessons into our future procurements and our construction management practices to
ensure that we better identify and mitigate risk, establish appropriate project budgets and contingencies, and
effectively manage costs.

Second, this is the first business plan that assigns costs to the risks previously identified in prior plans and
reports and presents a revised baseline cost estimate for all project segments. Notably, about 83% of the
estimated cost increase for the Phase 1 system falls into three distinct categories: contingency increases,
inflation, and the revised Central Valley Segment costs released by the Authority in January. This draft plan
presents a full discussion of those costs. In addition, apart from the 119-mile Central Valley Segment that is
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under construction, most of the system is in the environmental review and preliminary design stage, which
is still very early in the project lifecycle process. Because of that, we are applying ranges to our cost estimates
based on the status of project development. This is a new approach, but one that is consistent with best
practices for megaprojects.

Third, on the funding side, there has been both progress but also some remaining uncertainty for current and
future funding dedicated to delivering our initial line between the Silicon Valley and the Central Valley. Last
year, AB 398 was approved by the Legislature and signed into law by Governor Brown extending the Cap-and-
Trade Program through 2030. This was another important step by the Legislature toward securing a long-
term, stable source of funding for the project. This draft plan outlines a financing strategy consistent with

the one outlined in the 2016 Business Plan as well as an approach to better align the timing of Cap-and-Trade
funds so that the project can be delivered in a manner that provides benefits to Californians at the earliest
possible time.

While these challenges and uncertainties compel a different way of doing business, the key objectives and
principles that guide our decisions remain the same:

« Initiate high speed rail service in California as soon as possible.

e Make strategic, concurrent investments that will be linked over time and provide mobility,
economic and environmental benefits at the earliest possible time.

e Position ourselves to construct additional segments as funding becomes available.

This Draft 2018 Business Plan reflects considerable challenges to fully deliver the initial Silicon Valley to Central
Valley Line. Therefore, to invest available funding consistent with our objectives and principles, our draft plan
proposes to:

1. Meet our commitments to our federal partners by constructing the 119-mile Central Valley
Segment and completing the environmental review for all project segments statewide
(Merced/San Francisco-Los Angeles/Anaheim) by 2022.

2. Extend the Silicon Valley to Central Valley Line to run from San Francisco to Bakersfield,
a line that generates the highest ridership and revenue and that has the very strong
commercial viability.

3. On our path toward completing the Silicon Valley to Central Valley Line, invest funds to
develop 224 miles of high-speed rail ready infrastructure on two lines, one in the Central
Valley (Bakersfield to Madera) and one in the Silicon Valley/Bay Area (between Gilroy and
San Jose/San Francisco). Doing this will provide early benefits by reducing travel times
on existing passenger rail systems, expand clean electrified rail service, and prepare for
testing and potential high-speed rail operations in these two corridors by 2026-27.

4. Complete project development work to refine the design, scope and cost for the Pacheco
Pass tunnels that are the critical link between the Central Valley and the Silicon Valley.
We will also conduct important early works, such as geotechnical analysis, to reduce
uncertainty and further “de-risk” the construction of the tunnels. As we do so, we will
engage private and public sector expertise to examine and refine design options, optimize
operational efficiency and limit costs.
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5. Invest remaining Proposition 1A bookend funds as a full partner in vital, high-priority
projects in Southern California along the Burbank to Anaheim corridor that improve
freight, local and regional passenger rail service, enhance transit connections, improve
safety, and accommodate the introduction of high-speed rail service in Southern
California. These include investments in the Rosecrans/Marquardt Grade Separation
Project and the Los Angeles Union Station Development project.

6. Leverage state funding committed to the project to pursue additional private and federal
funding or financing to invest in the development of the high-speed rail system statewide.

This implementation strategy will provide early mobility and environmental benefits and build upon the
economic dividends that the investments we have already made are yielding for the state and its citizens.
Thousands of good-paying jobs have helped put people back to work in the Central Valley. Hundreds of
businesses—Ilarge and small—are hard at work on the program across the state. And billions of dollars have
infused the state’s economy, creating over $5 billion in economic output. In the longer-term, California will
reap even greater dividends from developing a new high-speed rail system connecting the state’s economic
and population centers, positioning it to stay economically competitive into the 21st Century.

With this Draft 2018 Business Plan, we initiate a 60-day period of public review and comment before a final
plan is adopted by the Authority Board in May, 2018. | look forward to hearing from the public, our partners
and other stakeholders as we shape and finalize this plan. And | look forward to continuing the march to
deliver the most transformative transportation project | have experienced in my nearly quarter of a century
working on transportation policy in California—the nation’s first true high-speed rail system.

5

Brian P. Kelly
Chief Executive Officer

California High-Speed Rail Authority
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CHAPTER 1:

WHY
HIGH-SPEED RAIL IN CALIFORNIA

Ten years ago, when Californians went to the polls to decide whether the state should build a high-speed
rail system, they voted “Yes.” They did so because they recognized that an environmentally clean, fast and
efficient high-speed rail system would fundamentally transform how people move around the state, put
people to work building the system, spur economic growth and new industries and help achieve the state’s
ambitious environmental objectives.

Sustaining Economic Growth

Connecting the Central Valley to the Bay Area and the Los Angeles economic megaregions through high-
speed rail will give businesses around the state new opportunities to choose locations based on labor
force availability and to tighten linkages with businesses and field offices. These improved connections will
be essential to creating a better jobs-housing balance throughout the state, providing access to new job
opportunities, and generating new workforce development possibilities.

The Silicon Valley drives much of the economic growth in California. It is home to leading-edge global
companies—Intel, Apple, Google and Facebook, among others. Its industries lead the world in innovation,
and no region in America or the world has seen so many startup companies grow so quickly into global
enterprises of enormous influence. Similarly, the Los Angeles Basin is the global hub of the media and
entertainment industry, as well as a hub for tourism, finance and a growing tech presence in “Silicon Beach!

However, these regions of the state often struggle to provide adequate affordable housing for their citizens
and California’s state and local leaders have put a high priority on policies and strategies to address these
issues. Connecting the state’s regions with fast and frequent high-speed rail service is an integral part of the
solution to the state’s affordable housing problem.

The Authority is committed to connecting the Silicon Valley to the Central Valley—from San Francisco to
Bakersfield—as quickly as possible. A trip from San José to Fresno would be reduced to about an hour, from
the three hours it currently takes to make the trip by car. This drastic reduction in travel time would give tech
and other Bay Area companies an incentive to locate branch offices and back-office functions in the more
affordable Central Valley. A new reliable connection between the valleys will enable people to work at high-
tech jobs while having access to more affordable housing options in cities such as Gilroy, Merced and Fresno.

Housing prices and the cost of rent vary widely throughout the state. According to a recent article in the
Sacramento Bee!, the median price of rent for a two-bedroom unit in San Francisco is now nearly $4,200.
Comparatively, the rent for a two-bedroom unit in Kings County, which will be connected to the Silicon
Valley by high-speed rail, now, has a median cost of just less than $900. A shortened commute, made
possible by high-speed rail, will open up an affordable housing market for those working in the Bay Area.

Joining the valleys and their unique economies will also drive the development of new vibrant, livable
districts around high-speed rail stations and help achieve state and local community goals for economic
development, jobs and housing. At the same time, it can spark significant economic growth in the Central
Valley and help sustain the economic prosperity of the Silicon Valley.
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The Authority is also committed to delivering the full Phase 1 System as expeditiously as possible. Ridership
and revenue forecasts show that the initial line—from San Francisco to Bakersfield through the Silicon Valley—
will produce revenue that can help fund construction from the Central Valley southward to the Los Angeles
Basin.

Infrastructure Investments Create Jobs and Economic Benefits

EXHIBIT 1.0 THE ECONOMIC IMPACT OF HIGH-SPEED RAIL INVESTMENTS (JULY 2006-JUNE 2017)

LABOR ECONOMIC
INCOME 2 I OUTPUT
| |

$1.95B-$2.33B [$5.1B-$5.9B

Investing in high-speed rail delivers multiple near and long-term benefits, including job creation, small
business opportunities and wider economic impacts that are spread throughout California. For more than 10
years, high-speed rail contractors have hired workers throughout the state and paid businesses for goods and
services.

These firms, in turn, have hired employees and purchased
materials necessary to make their products. Workers also

. spent their earnings throughout the economy on housing,
What is a Job-Year? food and other household purchases. High-speed rail
investment rippled throughout California’s economy and,

Job-years represent a combination of .
over an 11-year period from 2006 to 2017, generated

total jobs and the length of time of

those jobs. between $5 billion and $6 billion in total economic activity
in the state.

For example, one job supported for

two years equals two job-years; five The largest economic impact from the State’s investment

jobs supported for one year also in high-speed rail has been felt in the Central Valley,

equals five job-years. stimulating an estimated 11,300 job-years of employment

and approximately $2 billion in total economic activity. A
substantial majority of this investment occurred in the last
three years after construction broke ground in 2015.The
economic activity generated by high-speed rail construction in the Central Valley will continue to grow in the
coming years, as construction activities expand further.

Fresno County has been the hub of high-speed rail construction thus far. California’s Employment
Development Department estimated that 9,400 jobs were added in Fresno County between July 2016 and
June 2017. Over this same period, high-speed rail investment in Fresno County supported 3,100 full-time jobs
or the equivalent of more than 30 percent of all jobs in the County.
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Faces of High-Speed Rail:

modern

Modern Custom Fabrication

Modern Custom Fabrication, Inc. (MCF) celebrated the groundbreaking for its new, 100,700-square-

foot modernized facility in late August 2017. MCF's previous location in south Fresno was acquired by the
Authority. Thanks to the combined efforts of the Authority, the Fresno County Economic Development Corporation
and the City of Fresno, MCF found a suitable location to continue its operations within Fresno. The company, which
employs 35 people, will continue to produce large steel storage tanks, and the relocation will give the company
the opportunity to expand its operations in the region and continue to make positive contributions to Fresno's
economy.

It's not just the Central Valley that benefits from high-speed rail investments. In addition to the engineering
and design work on the project, the ripple effect from construction in the Central Valley reached other regions,
as more and more businesses provide expertise to variety of construction related activities. Exhibit 1.1 shows
the spread of economic benefits, jobs and business opportunities to the state’s largest regions.

In addition to the economic benefits generated by the investment in California’s economy, the continued
design and construction of the Silicon Valley to Central Valley Line is expected to create enormous benefits
throughout the state. As the Authority contracts with new companies and those firms hire new workers,
advancement of the program will further bolster a new high-speed rail industry in California. A forward-
looking analysis shows that a completed Silicon Valley to Central Valley Line will support nearly 240,000 job-
years of employment and nearly $50 billion in economic activity over the lifetime of the line’s construction.

EXHIBIT 1.1 FUTURE BENEFITS OF THE COMPLETED SILICON VALLEY TO CENTRAL VALLEY LINE

OUTPUT

00
LABOR I ECONOMIC
ull

ﬁ INCOME

$15.6B $48.7B
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EXHIBIT 1.2 ECONOMIC BENEFITS BY REGION (JULY 2006-JUNE 2017)
INCLUDING DIRECT, INDIRECT, AND INDUCED IMPACTS FROM FISCAL YEAR 16/17 AND PROGRAM TOTALS

(JULY 2006 - JUNE 2017)*

SACRAMENTO FY 16/17 PROGRAMTOTAL

LaborIncome $100M $400M

Economic Output $260M $970M

CENTRAL VALLEY FY 16/17 PROGRAMTOTAL

Labor Income $230M $560M
$790M $2B

Economic Output

BAY AREA FY16/17 PROGRAMTOTAL
Labor Income $50M $290M
Economic Output $100M $560M

SOUTHERN CALIFORNIA FY 16/177 PROGRAMTOTAL

LaborIncome $80M $270M
Economic Output $220M $640M
O O
(o]
(o]
(o]
(o]
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Enhancing Mobility

High-speed rail will fundamentally transform how people travel in California. California’s transportation
system, once the envy of the world and a key driver of economic prosperity, is becoming increasingly
gridlocked, and it's a problem that will only worsen.

California’s population is projected to grow to 51.1 million by 2060, a 30-percent increase from today’s
population of 39.4 million.? That’s roughly the entire population of Ohio moving to California over the next 40
years, and those new residents will be joining us on our roadways, at our airports and our rail systems.

Californian cities already have some of the most grueling commutes in the nation, and travel between cities
is plagued by delays because California’s extensive highways and roads rank among the busiest in the nation
and are nearing or exceeding capacity.®

Los Angeles commuters lose 102 hours to congestion every year—the most of any commuters in a study of
major cities worldwide—according to the INRIX 2017 Global Traffic Scorecard.”” Congestion delays on the
state’s roadways are so bad that three California cities—Los Angeles, San Francisco and San José—rank among
the top five most gridlocked cities in the nation.®

It is clear that we need another option to the state’s overburdened transportation system.

Those traveling between the major regions of the state will fare no better as our population increases.
Interregional travel is forecasted to increase to 544.7 million trips annually by 2040 on all modes of travel,
compared to the estimated 361 million annual interregional trips that Californians took in 2010. ©

3 Departures

0000 00 ¢

[

WHAT IS THE SMARTEST WAY TO MOVE AROUND THE STATE?

SSCCELoSiHRIEER S
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A New Mobility Option for the Central Valley

The Central Valley, which lacks quick and easy connections to the rest of the state, ranks as one of California’s
most underserved regions when it comes to transport. For the average traveler, what would seem at first
glance to be a straightforward trip from Fresno to San José is either a long, frustrating drive or a multiple-
transfer ride on existing passenger rail service that can take from four to five hours to complete:

e Assuming no highway congestion or traffic delays, a trip from Fresno to San José takes just
under three hours by car. But a driver has limited route choices, and the routes to San José
will undoubtedly be congested, quite possibly adding an hour or more to the drive.

e Using existing passenger rail service requires jumping through several hoops because no
direct, non-stop service between the two cities currently exists. A rail passenger in Fresno
can choose any one of the five trips per day on the Amtrak San Joaquin line that require a
bus transfer in Stockton, and those trips average approximately four hours.

Compare the above travel scenarios to high-speed rail: A trip from Fresno to San José could take
approximately one hour on high-speed rail, with no transfer with the proposed system.

With high-speed rail, a trip from as far south as Bakersfield and other key locations in the Central Valley to the
San Francisco Bay Area will take two hours or less, and it will be the same every time no matter how congested
the roads or how bad the weather.

It's a similar situation for Central Valley travelers who want to go to the Los Angeles area. A Fresno traveler is
looking at nearly a four-hour drive (under ideal traffic circumstances) or a five-hour odyssey by passenger rail
and bus. The same trip by high-speed rail would take two hours every time, without delays caused by snow or
other hazards along the grapevine area.

From North to South

Travelers who need to go from Northern California to Southern California, or vice versa, can choose between
driving, flying or taking a bus:

e It'sa nearly seven-hour drive under good conditions, which eats an entire workday in the
best-case scenario. In the worst-case, a driver is looking at up to nine hours in the car.

e Flying may be quicker but no less frustrating. Actual flight time between the two regions
is approximately an hour-and-a-half, but an hour-and-a-half flight quickly turns into four
or five hours when getting to and from the airport, finding parking and going through
security checks are factored into the travel equation.

e Hopping on a bus means a nearly 10-hour ride, not exactly ideal for travelers under time
constraints.
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EXHIBIT 1.3 COMPARATIVE TRAVEL TIMES: FUTURE HIGH-SPEED RAIL, CAR, AND EXISTING RAIL

SAN JOSETO

FRESNO o
m Estimated High-Speed Rail Travel Time

OWO® Current Car Travel Time

FRESNOTO

LOS ANGELES - . )
m Existing Passenger Rail Travel Time

SAN FRANCISCO TO
BAKERSFIELD

SAN FRANCISCOTO
LOS ANGELES

OHRS 1HR 2HRS 3HRS 4HRS 5HRS 6 HRS 7HRS 8HRS 9HRS  10HRS

*All travel times are approximate. Trips are measured from central business district, existing passenger rail stations, or planned high-speed rail stations.
Approximate car travel times were estimated based on the California Statewide Travel Demand Model. Existing passenger rail travel times were
approximated using the Amtrak website, referencing schedules current as of publication. High-speed rail travel times are for non-stop service and were
estimated by the Authority using internal modeling, which includes at least 5% padded time. Run times do not take into account integration with other
operators’services in blended sections.

High-Speed Option

With Phase 1 of the high-speed rail system complete, trips to and from the Central Valley will typically take half
the time it currently takes to drive. Trips between San Francisco and Los Angeles will take less than three hours,
with options to connect to other modes of transport along the way or at the final destination, potentially
extending travel times.

Exhibit 1.3. compares travel times between cities by car, existing passenger rail and high-speed rail, - showing
the tremendous time savings realized by high-speed rail service in California. California can do better than the
existing options, and high-speed rail is the answer.

Additionally, shifting more trips from flying or driving to high-speed rail will increase capacity at our busiest
and most congested airports, as well as reduce roadway congestion in already overburdened corridors. Many
countries that initiated high-speed rail service between two destination cities—such as San Francisco and Los
Angeles—saw a considerable mode shift from cars and planes to high-speed rail.

When high-speed rail service was introduced between Madrid and Seville, Spain, the share of trips taken
by plane was reduced from 40 percent to 13 percent, and rail trips grew from 16 percent to 51 percent.
Additionally, in France, travel habits changed after high-speed rail became an option for travelers between
Paris and Lyon.
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High-Speed Rail Internationally

High-speed rail may be new to the United States
and California, but countries around the world
have been building thousands of miles of high-
speed rail for years, and many more countries
plan to join them.

Japan inaugurated its first 319-mile Shinkansen
line between Tokyo and Osaka in 1964, just over
50 years ago.”’ China has built the largest high-
speed rail network in the world, connecting its
urban centers and carrying more than 1.5 billion
passengers each year with high-speed rail travel
growing at a dramatically higher rate than air. ©

In addition, many countries are in the process of
building high-speed rail lines. Some countries,
such as China, Japan, Turkey, Spain, Germany,
and the UK are constructing more miles of

track capable of supporting high-speed service.
Other countries, such as Saudi Arabia and
Morocco are building completely new high-
speed rail systems.

Alta Velocidad Espafiola - (AVE Madrid-Seville)

EXHIBIT 1.4 HIGH-SPEED RAIL MODE SHIFT

France’s Train a Grand Vitesse - (TGV Sud-Est)

29%
Car &Bus

22%
Car &Bus

72% Rail
40% Rail

Before HSR After HSR

Alta Velocidad Espaiiola - (AVE Madrid-Seville)

Before HSR

After HSR

\
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EXHIBIT 1.5 MILES OF HIGH-SPEED RAIL TRACK IN OPERATION, BY COUNTRY***(2018)

16,695

2,000 1,889 1,825
1,724
1,534
1,030
1,000
609
CHINA JAPAN SPAIN FRANCE OTHER GERMANY ITALY UNITED STATES**

COUNTRIES*
*South Korea, China, Turkey, Austria, Belgium, Poland, Switzerland, the Netherlands, and the United Kingdom

**The Northeastern Corridor, operated by Amtrak, is 457 miles long connecting Boston to Washington, D.C. The Acela Express attains a speed of 150 miles
per hour on 33.9 miles of the Northeast Corridor route. The UIC includes 457 miles in their statistics to reflect the total length of the route between Boston

and Washington, D.C.

*** UIC, The Worldwide Railway Organisation: High Speed Lines in the World (updated Feb. 15, 2018), https://uic.org/IMG/pdf/20180215_high_speed_
lines_in_the_world.pdf

Exhibit 1.5 compares the number of miles of passenger rail systems that travel at 150 miles per hour or faster
in China, Japan and other countries, as compared to the number of miles of passenger rail systems in the
United States that travel at 150 miles per hour or faster.

Investment in intercity passenger rail is historically flat in the United States despite our growing economy and
a population that’s becoming increasingly urbanized. This investment trend may be changing as other states
and regions, such as Texas, Florida, Nevada and the Northeast Corridor, have recognized the increasing need
and demand for a new mobility option and are implementing high-speed rail systems in various stages of
planning and development.

California, with 119 miles of high-speed rail in final design and construction, has made the most progress
toward making this mobility option a reality in America—a fact that’s not surprising given California’s global
position as the sixth-largest economy in the world.

California High-Speed Rail Authority Draft 2018 Business Plan



“At a time when science shows us

that climate change is happening

faster than anticipated, California

is responding with a bold plan
that rises to meet this global

challenge.”

- Mary Nichols, Chair,

California Air Resources Board

Advancing Environmental Goals

California’s leaders are globally recognized for setting
ambitious policies and regulations for how the state
addresses environmental quality and sustainable
development. California’s far-reaching policies set a national
tone on climate change, developing clean energy, curbing
greenhouse gas emissions, protecting endangered species
and valuable agricultural lands, and transitioning to a
sustainable, low-carbon future.

For example, SB 32 established a greenhouse gas reduction
target for California of 40 percent below 1990 levels by
2030—the most aggressive benchmark enacted by any
government in North America to reduce carbon emissions
by 2030. The state’s ultimate goal is to reduce emissions

80 percent under 1990 levels by 2050. Crucially, the
investments made to achieve long-term emission reduction
value have also been legally mandated to provide near-term
benefits, particularly in disadvantaged communities.

EXHIBIT 1.6 CALIFORNIA CLIMATE INVESTMENTS AND GREENHOUSE GAS EMISSIONS REDUCTIONS

80 MMT [~
60 MMT [~
40 MMT [~
: GHG Emission Reductions
From Implemented Projects*
20MMT [7 :
| 7.2 |1 15.2 MMTCO e
B 8
7.2

84.1 MMTCO, e**

GHG Emission Reductions
From Full High-Speed Rail System

64.9 MMTCO e**

Natural Resources

& Waste Diversion
Energy Efficiency
& Clean Energy

Sustainable Communities
& Clean Transportation

‘©
o
ge
]
@
Q
w
<
o)
I

Anticipated GHG Benefits

Over Project-Specific Timeframe

Anticipated GHG Benefits
Over 50-year Timeframe

*Estimates for California Climate Investments implemented through 2016 & 2017; does not include
benefits from High-Speed Rail Project. Final estimates for California Climate Investments from 2017 to be
published in the 2018 Annual Report to the Legislature on California Climate Investments.

**Based on 2018 Business Plan ridership results

MMTCO_e=millions of metric tons of carbon dioxide equivalent
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In addition, Governor Brown'’s inaugural address in 2015 set a goal for California to reduce petroleum use

in cars and trucks by up to 50 percent by 2030. High-speed rail service is an essential element of the state’s
strategy to reduce greenhouse gas emissions while maintaining economic growth through improved mobility
options for Californians.

The Authority, recognizing the role high-speed rail plays in meeting the state’s climate mitigation and
adaption objectives, matches that commitment with the goal to create the greenest infrastructure project in
the nation, both in its construction and its operations. The Authority intends to use 100-percent renewable
energy to power the high-speed rail system once complete. This is a unique commitment made possible by
the abundance of renewable energy resources in California—solar, wind, geothermal and bioenergy.

These strategies, among others, will play a major role in California’s cutting-edge efforts to reduce greenhouse
gas emissions and address the effects of climate change. High-speed rail is a part of the state’s success in
decarbonizing its current economy.

In December 2017, the California Air Resources Board approved a bold plan, entitled “California’s Climate
Change Scoping Plan: The Strategy for Achieving California’s 2030 Greenhouse Gas Target,” to accelerate the
reduction of greenhouse gas emissions over the coming decade while improving air quality and public health,
investing in disadvantaged communities, and supporting jobs and economic growth.

The high-speed rail system is a key part of ensuring that all California residents can have clean air to breath
and opportunities to participate in the cleaner economy. The high-speed rail system will provide a fast,
efficient and clean alternative to traveling between the state’s economic centers by car or by short-haul air
travel. Over time, the average annual greenhouse gas emissions savings of the system is projected to be
equivalent of taking 360,000 passenger vehicles off the road, every year. In addition, on average every year
over 4,000 tons of harmful pollutants, such as particulate matter, carbon monoxide and nitrogen oxide are
kept out of the air.

Benefits to Disadvantaged Communities

In many areas of the state, the high-speed rail system will travel near or through disadvantaged communities.
Although we do anticipate some impacts, the system will also provide numerous benefits to these
communities.

High-speed rail stations will serve as catalysts for infill

development, which will include affordable housing and other 54 P E RC E NT

benefits to local communities. The Authority and station cities

are working together to develop and implement local land use of project expenditures

efforts to keep growth compact and walkable, a move that will occurred in designated

connect high-speed rail to existing neighborhoods and protect disadvantaged communities
. throughout California,

the natural environment. spurring economic activity

in these areas.
These stations and high-speed rail facilities will also be

designed to be “net-zero” energy, which will not only increase
environmental benefits but also reinforce California’s renewable
energy economy.

+

Sustainable infrastructure can make communities safer places to
live and can restore multimodal connections previously severed
by ill-placed infrastructure projects. The Authority is working
with its local municipal partners to fund several grade separation
projects at key locations along the high-speed rail alignment.

California High-Speed Rail Authority Draft 2018 Business Plan
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In the near term, these grade separations will not only greatly improve safety but also increase access to
adjacent communities, including many disadvantaged communities. Furthermore, because cars will no longer
sit idling at rail crossings, there will be local air quality improvements and reductions in greenhouse gas
emissions.

The high-speed rail program provides a unique opportunity to expand sustainable, quality employment
throughout California. Focusing job opportunities on those areas hardest hit by the economic downturn helps
deliver benefits to communities that need jobs the most.

The Authority’s Community Benefits Agreement (CBA) is a cooperative partnership between the Authority,
skilled craft unions and contractors that is based on its Community Benefit Policy, which promotes
employment and business opportunities for small and disadvantaged businesses and workers during

the construction of the project. Under the CBA, training opportunities are advanced and promoted for all
individuals so that workers gain necessary skills to advance their employment opportunities. Through the CBA,
the Authority is continually focused on engaging disadvantaged communities and achieving employment
targets for individuals who reside in disadvantaged areas, and those designated as Disadvantaged Workers,
including veterans.

Improving Safety for Passengers and Freight

Safety is an important element of the entire high-speed rail system, and the Authority is creating a 21st
century transportation system that will implement the most advanced and innovative safety technology
available today.

Studies have shown that passenger rail consistently offers people the safest transportation mode available.
According to the United States Department of Transportation, there were more than 35,000 deaths on U.S.
Highways in 2015, as compared to slightly more than 800 deaths related to rail.”? Many of those rail-related
deaths are due to trespassing on rail property or collisions at grade crossings—which high-speed rail will avoid
in almost all instances. In fact, other than air travel, passenger rail continues to be one of the safest modes of
transportation today.

GRADE SEPARATION SAFETY IMPROVEMENT EXAMPLE

Rendering: Shaw Avenue in Fresno Rendering: Completed Grade Separation
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California’s high-speed rail system will be built according to international safety guidelines and will integrate
several key safety mechanisms, such as grade separations, Positive Train Control (PTC), quad gates and
intrusion protection barriers. In the Central Valley alone, a total of 50 new, fully grade separated crossings will
be built.

Not only will these grade separations prevent the overwhelming majority of major traffic collisions, they will
improve operations on existing freight and passenger rail lines, including Union Pacific Railroad, BNSF, the San
Joaquin Valley Railroad and the San Joaquin Amtrak service, which also runs on these freight lines.

In Northern and Southern California, the Authority is working with local and regional partners to identify
methods to fully grade separate the high-speed rail corridor. Examples of this collaboration grade separation
project in Santa Fe Springs. These investments will eliminate collisions, improve safety, allow freer-flowing
vehicle traffic and improve air quality by reducing vehicle idling while trains traverse intersections.

In addition to grade separations, PTC provides another layer of safety for the high-speed rail system by
preventing train-to-train collisions and over-speed derailments. For example, if a train engineer doesn't
respond to speed or motion detection warning, the PTC system takes over and prevents the train from running
a red signal light or entering a stretch of track at an unsafe speed. The Authority is also adopting an Early
Earthquake Detection System that will be designed to detect the initial wave produced by a seismic event and
immediately cut power to trains in operation at the time of the earthquake.

With these precautions in place and an organizational philosophy that puts safety and security first, California
high-speed rail will be among the safest transportation networks in the world.

Investing in California’s Future

California’s history of investing in physical infrastructure has been key to making the state an economic
powerhouse. With a population of 40 million people and a $2.5 trillion economy—ranked 6th largest in the
world—we are among the world leaders. Our vision for high-speed rail is reinforced by the success of other
countries that have demonstrated the value of a high-speed rail system to their growth and success.

High-speed rail is more than just a train. It’s about providing the mobility and access that opens economic
opportunity. It's about jobs, job training and opportunities for small and disadvantaged businesses to be
engaged in planning, building and operating the system. It's about improving safety at grade crossings and
improving air quality. It's about reducing congestion on our heavily-traveled roads to free up capacity for
moving goods and freight.

It's about providing new options for people to move
around the state and relieving the burden from our

busy airports. It's about partnering with our regional
and local transit operators to provide seamless, “Our economy, the sixth largest in
connected transit service to move Californians quickly

and efficiently. the world, depends on mobility,

which only a modern and efficient

It's about leading efforts to reduce greenhouse

gas emissions and address climate change. It’s transportation system provides.”
about enhancing quality of life by providing more

livable, pedestrian-friendly communities. It's about - Governor Edmund G. Brown, Jr.,
transforming California. 2018 State of the State Address
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CHAPTER 2

IMPLEMENTATION
AND DELIVERY STRATEGY

The California High-Speed Rail Authority remains committed to the Proposition 1A mission to
connect California with a new high-speed passenger rail service and to delivering it through a phased
implementation strategy. In our 2016 Business Plan, we established the following objectives:

¢ Initiate high-speed rail into passenger service as soon as possible

o Make strategic concurrent investments throughout the high-speed rail corridor
that can be linked together over time

¢ Position ourselves to advance additional segments as funding becomes available

The implementation and delivery strategy summarized in this chapter reflects those objectives and
reiterates our intent to develop an initial line connecting the Silicon Valley to the Central Valley as soon as
possible.

Delivering the Silicon Valley to Central Valley Line

In this Draft 2018 Business Plan, we now define the Silicon Valley to Central Valley Line as service between
San Francisco and Bakersfield. This line has stronger ridership potential and higher commercial value than
the shorter line between San José and Poplar Avenue (north of Bakersfield) laid out in the 2016 Business
Plan. This is a strategic enhancement that will generate higher revenue which can then be used to help
fund expanding the system in Southern California. Connecting Merced as part of this initial line remains a
high priority, but, as in 2016, funding for this connection still must be identified.

The revised cost and schedule estimates, discussed in Chapter 3: Capital Costs and Funding, require a
different approach to building this line. The estimated funding shortfall is approximately equivalent to the
cost to construct the tunnels through the Pacheco Pass—the critical link between the Silicon Valley and
the Central Valley. Our phasing approach focuses on completing the Central Valley and the San Francisco
to Gilroy segments first, working towards beginning interim operations.

Under this incremental approach, the Pacheco Pass tunnels and the extension to Merced, funding
permitted, will be the last link of the Silicon Valley to Central Valley Line. This tunnels segment, required
to connect San Francisco and Gilroy to the Central Valley, presents challenges in terms of environmental
planning, cost, technical complexity, schedule and available funding to complete.

We will continue to advance the environmental review and design to identify a preferred alignment and
provide greater certainty on costs. We will also continue and/or initiate early works including geotechnical
evaluation, right-of-way acquisition, third-party agreements and utility identification and relocation.
Completing these early works will enable us to refine our cost estimates and schedule projections and be
ready for construction of the tunnels as funding is available.

The Authority will benefit from broad public and private sector expertise as we develop and finalize design
options that will maximize operational efficiency and reduce construction costs for the tunnels section.
We will also concurrently work with the private sector to explore innovative ways to construct and finance
these remaining investments to connect the two ends of the system.
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We will work to deliver the Silicon Valley to Central Valley Line incrementally through the following steps:

1. Complete Central Valley civil work—We will complete the construction work that is already well
underway in the 119-mile Central Valley Segment (Madera to Poplar Avenue) by 2022, consistent with our
federal funding grant agreement commitment.

2, Add Central Valley track and systems—Adding the track and systems will prepare the Central Valley
Segment for early, interim use by an operator and for testing of the high-speed trains.

3. Expand Central Valley construction—\We will extend south from Poplar Avenue into Bakersfield and
analyze the potential to utilize a completed segment in the Central Valley for early operations or interim
improved services for Amtrak passengers.

4. Expand electrification of the Caltrain corridor—We will expand electrification south of San José to Gilroy.
The Authority continues to be in discussions with Caltrain, Caltrans, the City of San José, Santa Clara County,
Union Pacific Railroad and other partners about right of way and operational options between Santa Clara and
Gilroy, including how passenger and diesel freight trains could share the corridor. This may potentially allow
enhanced electrified service all the way to Gilroy, eliminating the need to use passenger diesel trains in the
corridor and potentially allow the line to be used for express high-speed rail operations between San Francisco
and Gilroy.

5. Make additional capital investments from San José to San Francisco—We will make limited capital
investments in the San José to San Francisco section to improve safety and prepare the segment for initial
high-speed rail operations at the soonest possible time. We will also analyze the earliest possible date for high-
speed rail trains to be introduced in the corridor.

6. Advance Pacheco Pass and Merced project development work—We will complete project development
and other early works—geotechnical analysis, environmental review, design, right of way acquisition—to
further “de-risk” the construction of the tunnels.

7. Engage with partners—In delivering the tunnels, we will engage the federal government and public
and private sector experts to examine tunnel design options that maximize operational efficiency, safety,
environmental stewardship and cost containment.

1 P =
= ] > ?!! 3'
e ~ O S S 2

San Joaquin River Viaduct Construction in Fresno
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Drawing Upon International Tunneling Expertise

Tunnels will be required across the California Coast Range between Gilroy and Merced, the Tehachapi
Mountains between Bakersfield and Palmdale, and the San Gabriel Mountains between Palmdale and Burbank.
The alignments currently under consideration involve between 45 to 50 miles of tunnels that range in length
from several thousand feet to over 20 miles, some of which are over 2,000 feet underground. Tunnels of this
magnitude and complexity have been constructed internationally. Five high-speed rail tunnels of the same
length and longer have been successfully completed worldwide, and another six are currently in planning

and under construction. We will be drawing upon international experience and expertise in tunneling to help
us in the development, design and construction of the tunnels in this project system and in identifying and
addressing risks associated with them.

Very recently, the Gotthard Base Tunnel, which travels for 35 miles under the Swiss Alps, opened in 2016 making
it the world’s longest rail tunnel built to date. As it cuts through the Alps, it reaches depths of approximately
8,000 feet, making it also the deepest tunnel in the world. Constructing the tunnel involved complex geological
conditions and technical and operational requirements. It can facilitate both freight and passenger rail service,
reducing travel times between two economic centers by 45 minutes over the previous travel time.

Challenging geologic, groundwater and seismic conditions
are expected in the tunnel sections we will construct. Early

" actions, some of which are underway now, will help us to
identify and address these and other risks. Detailed
geotechnical investigation is already underway to obtain
the data needed to quantify those geologic conditions and
|| risks and for identifying cost effective tunneling methods to
- address them.

Exploratory borings of up to 1,000 feet deep have already

: =28 been completed in certain sections. These efforts may
reveal potential de5|gn and construction issues and, while not unusual, could highlight risks such as water table
depth, variable soil and rock properties, and seismic considerations such as fault locations. This information will
be used to optimize preliminary designs to better predict costs and schedules.

In addition to these advanced geotechnical investigations, we will undertake other risk reduction actions such
as modifying our alignments and contractual risk sharing through a geotechnical baseline report. An important
element in managing risk will be seeking input from the contracting community who will bring specific
experience and understanding of tunnel construction methods and considerations. We will also seek expert
advice on our preliminary designs from technical committees, including a Technical Advisory Panel, a Seismic
Advisory Group and a Geotechnical Advisory Group.

This early work and outreach to experts will aid in pre-planning for the physical challenges and potential cost
and schedule risks related to tunnel construction. It will provide critical information that will support other
tunneling activities such as procurement planning and timing, tunnel boring equipment specifications, and
identifying power and water supply needs.

In sum, although our tunnel sections are among the most challenging elements of the system, we are taking
early and ongoing actions to ensure that the tunnels are delivered successfully, just as they have been in other
parts of the world.
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Silicon Valley to Central Valley Line: What it Means

Connecting the Silicon Valley to the Central Valley will usher in a new era of transportation and have a
transformative effect as it creates new connections and access. The impact of this line will be inestimable in
terms of the economic impacts within each region.

The Silicon Valley to Central Valley line will enable people to connect and work at high-tech jobs in Silicon
Valley and San Francisco while having greater access to more affordable housing options in cities like Gilroy,
Merced and Fresno who are already working on plans to create vibrant, livable districts around high-speed
rail stations. These new connections will foster economic revitalization, affordable housing and workforce
development goals.

New linkages will be created between higher education institutions in the Central Valley and high-tech and
other cutting edge industries in the Silicon Valley. With more convenient, cost effective transportation options,
some high-tech and other companies might choose to locate corporate functions in the Central Valley—
seeing benefits from less-expensive commercial real estate, expanded housing options for employees or
generating new job opportunities in this region.

By building the Silicon Valley to Central Valley Line, we can reduce the trip time from Fresno to the Bay Area
from about three hours driving today to about an hour on high-speed rail. The opportunity to connect these
two regions and their unique economies—to help bring about jobs and housing balance through effective
land use and transit oriented development and to provide for fast, efficient connections to Silicon Valley
employment centers—could spark significant economic growth by connecting the Central Valley with the
Northern California megaregion.

Early Interim Services in the Central Valley and Between San Francisco and Gilroy

The strategy for incrementally delivering the Silicon Valley to Central Valley Line would create approximately
224 miles of high-speed-rail-ready infrastructure on two different lines, one in the Central Valley and one
connecting San Francisco to Gilroy. Both lines could be ready for service as early as 2027—and delivering early
benefits on the way to completing the full Silicon Valley to Central Valley Line.

While the Authority builds out the Silicon Valley to Central Valley line, we intend to look for ways to bring
benefits to Californians as quickly as possible. To that end, we will work to identify how to put each segment
of the system into service once completed. In the Central Valley, this may include using the newly, upgraded
high-speed rail track for existing San Joaquin service from Sacramento to Bakersfield. At the same time, by
extending electrification from San Francisco to Gilroy, we may be able to transform the connections from
southern Santa Clara County to the rest of Silicon Valley and San Francisco. Early improvements such as these
will enhance operations, create new connections and improve air quality.

The Authority, working with our Early Train Operator (ETO), will explore options for how best to put
infrastructure into service. Early train service decisions will include the type of service and the operator of
those services that will ensure full compliance with our Proposition 1A requirements.
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Delivery Assumptions for the Silicon Valley to Central Valley Line

This incremental approach for completing the Silicon Valley to Central Valley Line assumes that funding is
available to execute major civil contracts and other procurements within the next two years. This is consistent
with our 2016 Business Plan funding approach, which assumed financing of Cap-and-Trade revenues and the
creation of an investment grade revenue stream through 2050. As discussed in Chapter 3: Capital Costs and
Funding, this fundamental assumption remains in this plan because early financing is required to meet the
planned construction schedule. More specifically, a megaproject of this magnitude and complexity cannot be
delivered on this schedule using only a pay-as-you-go approach.

Bay Area Corridor Benefits

Extending the current work on electrifying the San Francisco to San José segment all the way to Gilroy offers
opportunities to improve service options. This would allow Caltrain to offer enhanced electrified service or
potentially allow for the introduction of high-speed rail options in the corridor. Creating an express line will
provide unprecedented connections between Gilroy and Silicon Valley, offering southern Santa Clara County
residents to see the potential benefits that high-speed services can provide.

Traveling or commuting between Gilroy and San Francisco would be faster, compared to taking as much as
two and a half hours to make the trip today. This provides options to avoid the onerous trip on Highway 101
and mitigate the increasing travel demands along this corridor. Ahead of completing the entire Silicon Valley
to Central Valley Line, improving this connection between Gilroy and the rest of Silicon Valley can begin to
lessen the housing burden faced by Bay Area residents as new housing markets come within reach.

Since 2014, the Legislature has successively committed to the Cap-and-Trade Program, which continues to
provide an ongoing source of funding. In July 2017, AB 398 was approved by the California Legislature and
signed into law by Governor Brown, extending the horizon of the Cap-and-Trade Program through December
31, 2030. This was another important step toward securing a long-term, stable source of funding for the
project. Since AB 398 was passed, quarterly receipts from Cap-and-Trade auctions have been strong—an
indication that the market has reacted positively to the legislation.

As noted in Chapter 3: Capital Costs and Funding, we will continue to work with the Legislature and Department
of Finance to structure the Cap-and-Trade Program to allow financing. We will also pursue opportunities to
access further federal funding and/or loan programs to help us complete the Silicon Valley to Central Valley
Line.
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The Central Valley Segment Will Improve the Quality of Life for Central Valley Residents

Extending the Central Valley Corridor from Poplar Avenue into Bakersfield creates the potential to utilize a
completed segment between Bakersfield and Madera and potentially all the way to Merced. This could create
early benefits for people today, either through interim high-speed rail service or improved service for Amtrak
passengers. This is an interim service benefit as we continue our march to fully construct the Silicon Valley to
Central Valley Line from San Francisco to Bakersfield.

Central Valley communities and stakeholder groups have worked for years to improve rail service and
connectivity along this corridor. By connecting an enhanced Amtrak corridor to the first completed segment
of the California high-speed rail line to Bakersfield, those efforts will take a giant step forward. Trip times will
be reduced dramatically, improving rail's competitiveness along the often-congested State Route 99. These
faster trips will make the rail service attractive to Central Valley residents as well as those who will connect to it
on Amtrak to or from Sacramento. Improving the rail service in this corridor can provide an economic catalyst
for development and connectivity of major universities and health care providers while attracting new and
innovative businesses.

Creating Opportunities for Higher Education UNIVERSITY OF CALIFORNIA

By tying together the Central Valley’s major universities—including, MER‘ ED
for example, UC Merced, Fresno State and California State University,

Bakersfield—which are home to 325,000 students, these improved
rail connections can lay the groundwork for creating an educational
corridor spanning the center of the State. This corridor will allow for
the free flow of students, faculty and professionals to collaborate,
stimulating learning and research options. This will build upon the
efforts already underway to install ultra-high-speed internet lines

AN
]

$4) CSU Bakersfield

S, ]

that are to improve the digital information flow along the corridor
providing enhanced connectivity between universities, institutions FRESN@ STATE
and businesses. Discovery. Diversity. Distinction.

Livable Communities and Economic Development

Where universities thrive, so does research and development. Working with local cities and communities,

the areas around the stations are being planned as livable communities focused on bringing economic
development and innovation to Central Valley cities. Businesses will be able to take advantage of the education
corridor by tapping into innovation that often begins in academic settings. Plans for station areas are being
developed to create vibrant places where employees will be able to work, shop and play.

Improving Access to State-of-the-Art Healthcare

Currently more than 50 hospitals and health care centers serve Central Valley residents. Faster trips on high-
speed rail can provide opportunities for improved access to specialized care. With an integrated transportation
network, complete with door-to-door service built around high-speed rail, patients will be able to travel longer
distances in a shorter amount of time to access the care they need. By connecting healthcare providers, helps
create the foundation for a synergistic healthcare network of innovation and collaboration. The result will be
improved healthcare options, solutions and care systems for the Central Valley residents.

California High-Speed Rail Authority Draft 2018 Business Plan
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Bookend and Other Projects That
Deliver Early Benefits

Consistent with making strategic concurrent
investments that will be linked together overtime, we
are continuing to work with regional rail providers to
build projects that will provide early benefits and also
lay the foundation for future high-speed rail operations.
This approach is integral to the strategy for delivering
the full Phase 1 System.

For example, over the last two years, the Authority,
working with partner agencies, allocated and received
authorization from the Department of Finance on
nearly $700 million in Proposition 1A bond funds for
improvements in the Northern and Southern California
blended sections. As part of these actions, along with
$114 million from the Authority’s Cap-and-Trade funds,
full funding was completed for the San Francisco to
San José Peninsula Corridor Electrification project in
Northern California.

Of the $500 million appropriated for Southern
California, $76 million is helping fund the Rosecrans/

Marquardt Grade Separation Project to address the state’s

highest-priority grade crossing. Both projects are major
investments toward building high-speed rail in these

areas. More information on these projects can be found in

Chapter 5: Working With Our Valued Partners.

In addition to the Proposition 1A funding plans, the
Authority is leveraging Cap-and-Trade and federal funds
to complete other important projects in Northern and
Southern California:

e San Mateo—In 2016, the Authority partnered
with the City of San Mateo to contribute $84
million to complete a high priority grade
separation project to improve safety and traffic
operations on the northern blended corridor.

e Salesforce (Transbay) Transit Center—The
Authority continues to coordinate with the City
of San Francisco and the Transbay Joint Powers
Authority (TJPA) to complete a connection
between the Caltrain Station at 4th and King
and the Salesforce Transit Center. The Transit
Center will ultimately serve as the northern
California hub for future high-speed rail service

from Los Angeles to San Francisco. The Salesforce

“The Caltrain Electrification project is in
construction and will provide the foundation
for future important improvements. We

are very excited to work with the California
High-Speed Rail Authority to explore
expanded electrified rail service all the way
to Gilroy. Getting this done would eliminate
the need to run diesel trains on our service
and would set the stage for high-speed rail
to provide efficient, clean, reliable service
from Gilroy to San Francisco as part of its
Silicon Valley to Central Valley service. Let’s

get to work!”

- Jim Hartnett, CEO, Caltrain

Rendering of Salesforce (Transbay) Transit Center
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Transit Center received $400 million from the Authority’s American Recovery and
Reinvestment Act (ARRA) grant funds. In 2017, TJPA created a position on the Board
of Directors for an Authority delegate to further the cooperation between the two
agencies.

e Los Angeles Union Station—Also in 2016, the Authority approved up to $18 million
to help fund engineering and technical studies and to environmentally clear a range
of investments around the station. This will deliver improvements to accommodate
expanded regional and inter-city rail service and high-speed rail trains. In Chapter
5: Working With Our Valued Partners, we outline how we would use the remaining
bookend funds for Southern California—$423 million—for the development of the Los
Angeles County Metropolitan Transportation Authority, Metrolink, and other partners
on a facility design that cost effectively meets the service needs of all operators.

Over the next two years, we will continue to collaborate on these and other projects and continue to
coordinate our work with the California State Transportation Agency as it awards state funding to local

and regional rail partners. We will look for opportunities to deliver benefits in shared corridors to ensure
the highest value for our future integrated services. This coordinated strategy will address the state’s most
heavily congested urban passenger rail corridors in Northern and Southern California. The goal is to ensure
significant, near-term direct benefits from expanded capacity, service frequency and reliability, with added
benefits of improved safety, air quality and goods movement.

Burbank to Anaheim Corridor Improvements

The approximately 45-mile rail corridor connecting Burbank-Los Angeles-Anaheim is of regional and
statewide significance and critical to supporting the Southern California economy. It provides vital freight
and goods movement and is a critical link in the passenger rail network serving Amtrak’s second busiest line,
Metrolink commuter rail service and will become an essential part of the high-speed rail system. It connects
significant California tourist, entertainment, cultural and business destinations.

The corridor contains key stations that will provide significant connectivity benefits. Burbank, Los Angeles
Union Station, Anaheim and potential stations at Norwalk/Santa Fe Springs or Fullerton will be model
intermodal facilities.

As we advance the Silicon Valley to Central Valley Line, we are committed to work with state and regional
partners to fulfill commitments made in the 2012 Southern California Memorandum of Understanding to
accelerate project improvements in this essential corridor. We have a shared interest in improving mobility
and enhancing economic growth in Southern California and recognize the tremendous benefits associated
with coordination and collaboration.

Delivering Phase 1

Once the Silicon Valley to Central Valley Line is constructed and demonstrates operational viability, the
incremental revenue and positive net cash flow can be monetized. This longer line, which will connect San
Francisco to Bakersfield, provides greater monetized proceeds through higher revenue and ridership than
the line described in the 2016 Business Plan (see Chapter 3: Capital Costs and Funding, for the monetization
discussion and forecasts). Although the timing and value will be driven by the interest of the private
sector, it is anticipated that funds generated from this approach will be dedicated to extending the system
in Southern California.

California High-Speed Rail Authority Draft 2018 Business Plan

23



Looking Forward to Phase 2

Although Phase 1 is the current priority, it is important to advance Phase 2 planning so connectivity
improvements are made in anticipation of future high-speed rail service. We are working closely with local
partners to advance planning activities between Los Angeles and San Diego, Merced and Sacramento, and
over the Altamont Corridor.

Northern California: Merced to Sacramento and the Altamont Pass

As part of the effort to integrate the high-speed rail system into the state’s overall passenger rail network, the
Authority continues to work with the Northern California Rail Partners to identify and prioritize near-term
regional rail improvements as part of the Northern California Unified Rail Service and for the 2018 California
State Rail Plan work.

Our work includes coordinating with affected rail providers and considering transportation service
connections to the Bay Area and south to Fresno and Bakersfield. The planning efforts have resulted in the
draft Connected Corridor North Study, which has widespread support of agencies and elected officials
through the Northern San Joaquin Valley and Sacramento. It summarizes opportunities and constraints for
better, faster, more frequent and more coordinated passenger rail service.

e

I

Rendering: Phase 2 Sacramento Station

|

With construction of the high-speed rail backbone underway in the Central Valley, we are working to assess
other locally planned improvements that increase connectivity and enhance the network in conjunction with
the California State Rail Plan’s emphasis on network integration. The Authority will continue to work with

our partners to maximize service options with the San Joaquin, Altamont and Capitol Corridor passenger rail
lines to improve service frequency, reduce travel times, and provide connectivity to the future high-speed rail
system.
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Southern California: Los Angeles to San Diego (Via the Inland Empire)

In Southern California, similar efforts are underway as the Authority continues close coordination with
regional transportation partners. Work being conducted for Phase 2 high-speed rail provides key linages
across Southern California including closing the existing passenger rail gap between San Diego and the Inland
Empire.

Rendering: Phase 2 Mission Bay

The Southern California Inland Corridor Group (ICG), an organizing body consisting of agencies across the
four-county area, was established to ensure the high-speed rail program was well coordinated with regional
land use and transportation planning. Technical planning work is underway in collaboration with this group
to enable key shorter term objectives including identifying opportunities for enhanced connections to the
Phase 1 System; increased service and reduced trip times between Los Angeles and the Ontario Airport/San
Bernardino; and identifying opportunities to preserve right of way between San Bernardino, Riverside and San
Diego, where service is currently planned to terminate at a multimodal station at the San Diego International
Airport.

Procurement Planning

Our procurement approach remains unchanged since the 2012 Business Plan. Developing high-speed

rail involves designing, constructing and integrating complex component parts into a seamless, safe and
commercially successful system. It requires very large, multi-year contracts with payments tied to performance
milestones. All delivery methods are being considered and decisions are made case-by-case based on the best
overall value.

To date, the Authority has focused on environmental planning and civil works delivery. Beginning last

year, operations planning began with the hiring of the Early Train Operator to help advise and prepare for
operational service. With this Draft 2018 Business Plan, the Authority is now preparing for the long lead work
associated with procurement of trains, procurement of the track and systems necessary to operate them and
planning for tunnel construction through the Pacheco Pass.
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Our planning contemplates phasing numerous procurements so that available funding can be applied to
critical needs to minimize delays and schedule slippage. We are planning for system delivery in a way that is
flexible and allows us to act strategically. Contract sizing will be an important factor. If contract capacity is too
large and the number of contracts too few, competition will be reduced to a few very large firms. Conversely,
if contract capacity is too small and the number of contracts too many, the number of interfaces becomes
cumbersome and challenging, distributing risk among too many entities and potentially leading to increased
costs. We will focus on finding the right balance to achieve efficiency while also managing risk.

EXHIBIT 2.2 PROCUREMENT STRATEGY
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We will consider incorporating flexibility into procurements to allow individual contractors to deliver certain
high-speed rail elements, such as high-speed trains and rail infrastructure, in an integrated manner across

the system. This flexibility will allow us to achieve this while balancing phased implementation of service

in keeping with our fundamental objectives. One possible way could structure procurements so that one
contractor is used with segment-specific notices-to-proceed that are executed over time. The Authority

will continue to work with our partners and industry leaders on a range of options. More analysis on the
timing and approach to our procurement strategy will be conducted as we advance the development of

the implementation strategy laid out in this Draft 2018 Business Plan. The public can expect updates on this
strategy in our Project Update Report, due to the Legislature in March 2019, and our next Business Plan, due in
2020.
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High-Speed Rail Trains (Rolling Stock)

The performance of high-speed rail trains is the key element of the passenger experience. The trains must be
safe, comfortable and perform consistently across the entire system. Purchasing world-class, high-speed rail
trains with a proven safety record is vitally important to our delivery model.

These are long lead procurements. Their timing and structuring relies on additional analyses on a range of
related issues including funding and its timing, operations planning and the readiness of our infrastructure for
rolling stock among others. As we advance these analyses along with our overall procurement strategy, we will
continue to provide updates to the Board of Directors and to the Legislature.

Our intent is to initiate procurement of the high-speed rail trains that we need as soon as feasible—this may
be through a lease or phased purchase, whichever is determined to be best value. We will aim to reduce
capital outlay in the short term, while completing critical design and testing elements. Future high-speed
rail train purchases will need to be flexible to accommodate the timing of delivery to meet system’s evolving
service plans and growing ridership demand. Over time, we will expect to have the option to purchase
additional trains as we continue to build out the full Phase 1 System.

Rail Infrastructure (Track, Systems and Power)

Complex rail infrastructure elements, such as systems, track, traction power and overhead catenary, need to be
compatible across the entire system. The Authority requested industry comments on potential procurement
approaches for these elements. The feedback indicated that combining these elements into a single
procurement could reduce integration and interface risks. Industry commenters observed that pursuing a
contracting model that combined construction and long-term maintenance for multiple elements may also be
in the Authority’s interest.

The rail infrastructure provider will interface with the system operator and will be responsible for integrating
the other elements of the high-speed rail system (high-speed rail trains, civil works and facilities) so that the
system works seamlessly. The rail infrastructure provider is intended to be a key long-term partner and also
be responsible for maintaining the underlying civil works across the system. The Authority intends to move
forward as soon as feasible with initial procurement for rail infrastructure on the Central Valley segment, with
future options for ultimate completion of the Silicon Valley to Central Valley Line and full Phase 1 build-out.

Civil Works Construction

We will continue to build from our experience with the initial three design-build construction contracts in the
Central Valley that have resulted in valuable design innovations and delivery implementation improvement.
We have learned valuable lessons in the procurement and management of these contracts, and these lessons
will help us deliver future contracts in a more efficient and cost-effective way.

It is important to note that procurement of future civil contracts will proceed only when all prerequisites are
in place. We will not advance until we obtain environmental approvals, complete all necessary third-party
agreements and advance right of way acquisition for the segment. We anticipate using design-build for the
next set of civil works contracts, but we will continue to consider other procurement models that best match
the levels of complexity of future contracts.

California High-Speed Rail Authority Draft 2018 Business Plan

27



Moving Forward

We will continually and proactively assess and understand the risks and challenges to delivering the system
from a cost and funding perspective. This can be achieved by:

Managing current construction more aggressively to deliver projects within scope and
budget.

Advancing design on the Silicon Valley to Central Valley Line to reduce cost risk and
increase cost certainty.

Coordinating with our partners to make concurrent investments that can have early
benefits while ultimately supporting high-speed rail operations.

Working with the Department of Finance and others, including the Legislature, to assess
the long-term funding approach and finance timing to complete the final tunnels
segment.

Managing our procurement strategy to maintain flexibility to align with funding
availability and to maintain momentum to be construction and operations ready.

Using our partners (Rail Delivery and Early Train Operator) to leverage worldwide best
practices.
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CHAPTER 3

CAPITAL COSTS
AND FUNDING

In 2017, the Board of Directors directed a comprehensive review of the current Central Valley construction
contracts and cost estimates for the Silicon Valley to Central Valley Line and the complete Phase 1 System.
This work has been completed and is now reflected in this Draft 2018 Business Plan.

Below is a summary of what was completed during this comprehensive cost review:

¢ A Central Valley Segment estimate-at-completion. This exercise built upon the scope
and costs embodied in the Central Valley Segment Funding Plan that was approved
by the Board of Directors in January 2017. Our review resulted in a higher estimate-
at-completion, now estimated at $10.6 billion, which was reviewed with the Board of
Directors in January 2018.

e Anupdated Silicon Valley to Central Valley Line estimate includes the revised Central
Valley Segment costs and reflects extensions from Poplar Avenue (in Shafter) to
Bakersfield and from San José to San Francisco (Caltrain station at 4th and King). This
estimate is higher than the one presented in the 2016 Business Plan, now estimated at
$29.5 billion, and it also reflects an extended completion schedule of 2029.

e APhase 1 System estimate which includes the sections from Bakersfield to Anaheim
and from Madera to Merced and completing final improvements between San José
to San Francisco (Salesforce Transit Center). The overall estimates for these remaining
sections have also increased, now estimated at $77.3 billion. For purposes of preparing
an updated estimate for Phase 1 System, a completion schedule of 2033 was assumed.

e Asnoted below, the key cost drivers affecting all phases of the project are: (1) the costs
identified in the Central Valley Segment and anticipated future costs associated with
early contract execution; (2) increased contingencies for future risks; and (3) escalation
tied to project schedule adjustments.

Exhibit 3.0 summarizes the cost changes since the 2016 Business Plan. A summary of the Central Valley
cost drivers can be found in Chapter 4: Lessons Learned and Managing Risks. For those project sections that
are not yet under construction—and are still in early design—there are three major factors that account
for the higher cost estimates:

Net Design Refinements/Scope Changes—These reflect the combined effects (positive and negative)

of design refinements and scope changes that have occurred in the past two years. These result from
additional design and engineering information, environmental reviews and public, stakeholder and other
third-party input. The extensions to San Francisco and Bakersfield are also now part of the Silicon Valley to
Central Valley Line estimate and are shown separately in Exhibit 3.0 Capital Cost Crosswalk.

Contingencies—Through our cost and program delivery review, we increased the overall contingency for
the Silicon Valley to Central Valley Line and Phase 1 System from approximately 16 percent to 26 percent,
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excluding the Central Valley. Contingency estimates vary by construction requirements for each geographic
section, with higher contingencies applied where there is greater construction risk and more complex
structures. This contingency level is in keeping with industry standards applied to established organizations.
As each project section advances, alignments are finalized and design is refined, cost certainty will increase
and contingency levels may change as appropriate. These contingencies will continue to evolve based on the
lessons learned and program improvements identified in Chapter 4, Lessons Learned and Managing Risks.

Escalation—Incorporating some of the lessons learned in the Central Valley, we re-evaluated the schedules
for completing environmental reviews, right-of-way acquisition, major capital procurements, construction
and system/vehicle testing for the Silicon Valley to Central Valley Line. Based on that review, the schedule for
completing the line was extended to 2029, which increases the year of expenditure (YOE) estimate because of
escalation. For purposes of developing a YOE estimate for Phase 1 System, 2033 was assumed. Both schedules
are unconstrained by funding.

These cost estimates are presented in more detail further in this chapter. In addition, more details can be
found in the Draft 2018 Business Plan Capital Cost Basis of Estimate Report.

EXHIBIT 3.0 CAPITAL COST CROSSWALK

C:::l:\l. CARRYOVER ESCALATION CONTINGENCY NET DESIGN/ c:::&‘;l INS(::‘ECAESE EXTENSION TO SF,
osT INCREASE IMPACT INCREASE SCOPE INCREASE INCREASE 2016 BAKERSFIELD

v $7.8B $2.8B $10.6B* $2.8B N/A $10.6B
v2v $20.7B $2.8B $1.4B $1.6B $1.1B $27.7B $7.0B $1.9B** $29.5B
PH1 $64.2B $7.0B $2.1B $3.0B $1.1B $77.3B $13.1B N/A $77.3B
Cost
Increase $3.5B $4.6B $2.2B $2.8B
Drivers

*Updated Central Valley estimate-at-complete
**Represents minimal capital investment to extend Silicon Valley to Central Valley to San Francisco and Bakersfield; full build-out of these sections are captured in PH1 crosswalk

numbers
Notes: Totals may not sum due to rounding

Introducing Cost Ranges

Delivering the program involves the implementation of a series of highly complex, integrated megaprojects.
As we move the program forward, there are, and will continue to be, uncertainties around cost, funding and
timing. Apart from the 119-mile Central Valley Segment, which is under construction, most of our current cost
estimates are based on preliminary environmental reviews, design and alignment assumptions that are still
early in the project lifecycle process. Our past practice has been to provide point estimates too early in the
process. In this Draft 2018 Business Plan, we end this practice.

Where the project is more advanced—and costs are more certain—we will be more specific. For example,
for the Central Valley Segment, where construction is underway, we present the cost in a narrower range
based on our recent estimate at completion exercise. In addition, we show that there is sufficient funding
to complete that work. Because construction is in progress but not yet complete, the costs are shownin a
relatively narrow range.
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EXHIBIT 3.1 RISK AND UNCERTAINTY TIMELINES

20% Known

80% Unknown

80% Known

20% Unknown

Risk and Uncertainty

Low

Conceptual Planning Preliminary Final Construction
and Design Engineering Design

Modified version of Project Management Institute, A Guide to the Project Management Body of Knowledge (PMBOK Guide) - Fifth Edition,
Project Management Institute, Inc.

Where design is less advanced—and costs are less certain—we present our estimates in wider ranges. For
example, on the Silicon Valley to Central Valley Line design is less advanced, environmental reviews are still
underway and alignments and scope are not yet final. Many decisions are yet to be made.

Exhibit 3.1 illustrates how risk and uncertainty change over a project’s lifecycle and, with that, costs become
more certain and ranges become narrower. The costs for the Central Valley construction underway fall to the
right side of this exhibit and reflect a narrower range. It recognizes there are fewer risks and greater certainty
on costs. However, costs for much of the remaining system (Silicon Valley to Central Valley Line and Phase 1
System) lie more toward the left side of the graphic reflecting more uncertainty about alignment and scope
decisions, risks and costs.

In summary, we will express costs in ranges until we have the detailed project level information upon which
we can develop clearly defined scope, contracts, budgets and procurements. This approach will shape our
decisions and our strategy for how we plan, manage and implement the system over time. By staying nimble
and adjusting to future circumstances, we will continue to advance the program in line with events that we
cannot always control.
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These cost ranges, which are detailed further in this chapter, are based on assumptions, preliminary design
information and on our current assessment of the risks and uncertainty for each project section. A summary
of those ranges is presented in Exhibit 3.2 which shows our base estimate and the range around that estimate,
given the information we have today.

EXHIBIT 3.2 SUMMARY OF COST ESTIMATES BY PHASE AND BY RANGE (YOES)

Low BASE HIGH
(YOE $ BILLIONS) (YOE $ BILLIONS) (YOE $ BILLIONS)
Central Valley Segment $10.1 $10.6 $12.2
Sfllcgn Valley to Central Valley $25.1 $295 $36.8
Line
Phase 1 System ** $63.2 $77.3 $98.1

*Silicon Valley to Central Valley - YOES based on completion date of 2029

**Phase 1 YOES - 2033 was used as basis for projecting YOES

The Silicon Valley to Central Valley Line and Phase 1 System ranges are illustrated in Exhibits 3.10 and 3.14.
These graphics show that within that wider range is a narrower band within which we will work to manage
costs and risks. As noted in Chapter 4: Lessons Learned and Managing Risks, we will apply lessons learned and
drive organization change to reduce risks and lower costs as we advance through the project development,
environmental approvals, preliminary design, and ultimately procurement and construction of each project
section to ensure that the California high-speed rail system is delivered in a cost-effective manner.

The Authority’s Chief Executive Officer (CEO) has directed a further assessment of the reasonableness of the
cost estimates and the ranges being presented in this Draft 2018 Business Plan. This review will include work
performed by the Early Train Operator to assess these estimates. When that assessment is complete, this
information will be publicly available.

In tandem with reviewing our capital cost estimates, we have reviewed our current committed and assumed
funding. As we show in this chapter, the 119-mile Central Valley Segment currently under construction is
affordable and within current and committed funding. However, for a variety of reasons discussed further in
this chapter, there is still some uncertainty related to Cap-and-Trade funding. Because of that uncertainty, we
are also showing Cap-and-Trade funds as a range for completing the Silicon Valley to Central Valley Line.

The following sections are organized as follows:
e Areview of our current and committed funding and financing opportunities

e Our updated cost estimate and current funding to complete the Central Valley Segment
consistent with our FRA grant agreement

e Therange of costs and funding scenarios for implementing the Silicon Valley to Central
Valley Line from San Francisco to Bakersfield

e Anupdated cost range for the Phase 1 System and a funding discussion including system
monetization
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Project Funding

To date, the Authority has secured significant funds from both state and federal sources. These funds are being
used to deliver the Central Valley Segment and complete environmental planning and other early work for the
entire Phase 1 System, consistent with our federal grant agreements. However, as we describe in this section,
the challenges of funding a transportation system of this magnitude are significant and actions still need to
be taken to secure a long-term funding and financing strategy that can help us deliver the full Silicon Valley to
Central Valley Line.

The Authority is currently operating on a pay-as-you-go funding approach which means that contracts are let
as funding is received. However, the continuation of this approach indefinitely will not support our delivery
schedule. This is because the large contracts needed for the Silicon Valley to Central Valley Line—such as track
and systems, rolling stock and tunnel construction—are greater than the funds that the Authority anticipates
having at the time those contracts need to be executed to meet the 2029 completion schedule. To proceed
with these contracts the Authority needs to be able to rely on a steady stream of future funds that provide
certainty to long term contracting partners.

As such, we describe the steps needed to provide enough certainty to the Cap-and-Trade program, or a similar
long-term source of funding, to allow the Authority to finance future cash flows. Accelerating future funds
that are received after the scheduled end of construction by using financing is critical to the overall funding
package for the Silicon Valley to Central Valley Line and to aligning dollars with the timing of construction
expenditures so that operations can begin in 2029.

The Authority is actively exploring financing options with partner agencies. In this chapter, we present a range
of possible funding outcomes against a range of construction cost scenarios for the Silicon Valley to Central
Valley Line that identify where a fully funded solution exists.

Federal Funding
American Recovery and Reinvestment Act (ARRA) Grant

The expenditure of ARRA grant funds represents a significant
milestone in the life of the program. This money has been
expended on system planning and Central Valley civil works
contract packages in compliance with the federal grant

“High-speed rail is an integral part of

California’s program to modernize our

agreement. More than $2.55 billion has been expended to date

on construction in the Central Valley and planning for the wider
system. The full expenditure of the grant was achieved before the
federally mandated completion date. ARRA funds are currently
being matched with appropriated Proposition 1A funds and earlier
Cap-and-Trade funds which total $2.50 billion.

FY10 Grant

Once ARRA funds are fully matched with state funds and other
requirements of the grant are fulfilled, the Authority will access a
further $929 million of federal FY10 grant funding for construction
in the Central Valley. The entire FY10 balance remains available and

will be matched with $360 million of state funds upon expenditure.

transportation system, making it cleaner,
more efficient, and more connected. We
are investing proceeds from the carbon
cap and trade regulation to upgrade
transit in San Francisco and Los Angeles,
and these systems will be able to send
passengers smoothly to intercity High-

Speed Rail. We look forward to a steady

revenue stream from sale of carbon
allowances as the recently reauthorized
cap and trade market continues to reduce
emissions statewide.”

- Mary Nichols, Chair,
California Air Resources Board
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State Funding
Proposition 1A

In 2008, voters approved Proposition 1A, which provided a total of $9.95 billion for high-speed rail planning
and construction and regional connectivity projects. In March 2017, the Authority successfully received
permission to access $3.3 billion in Proposition 1A funds for construction in the Central Valley, Caltrain
electrification and the Rosecrans/Marquardt Grade Separation Project in Southern California. These funds
provide the required state match to the ARRA federal funds and have allowed construction to proceed.

A further $4,166 million for construction of the Silicon Valley to Central Valley Line is still available for
appropriation by the Legislature.

Approximately $423 million of bookend funds remains available and, as outlined in Chapter 5: Working with
Our Valued Partners, the Authority is committed to providing additional funding to the $18 million in Cap-and-
Trade Funds that was provided for the development of the Los Angeles Union Station Project to accommodate
expanded local, regional and high-speed rail.

Cap-and-Trade

The Authority has received both one-time Cap-and-Trade funding as well as a 25 percent continuous funding
appropriation. The one-time funding has provided $650 million in proceeds to the Authority. The quarterly
auctions have delivered variable amounts each quarter since August 2015. In July 2017, AB 398 was approved
by the California Legislature and signed into law by Governor Brown. The bill extends the horizon of the Cap-
and-Trade Program through December 31, 2030. This was another important step by the Legislature toward
securing a long-term stable source of funding for the project. Since the passage of this bill, quarterly receipts
from Cap-and-Trade auctions have been strong—an indication that the market has reacted positively to the
legislation.

EXHIBIT 3.3 HISTORICAL CAP-AND-TRADE AUCTION PROCEEDS

$ IN MILLIONS
AB-398
250
$215.7
200 $181.3
TS $164.2
150 $140.5
$129.2 $127.7
- $91.1
50
$2.5 $2.1 $2.0
| | |

AUG-15  NOV-15 FEB-16  MAY-16  AUG-16  NOV-16 FEB-17 MAY-17  AUG-17  NOV-17  *FEB-18

*Final Feb-18 Cap-and-Trade auction proceeds share is subject to foreign exchange and state operations adjustments. Final amount will be posted on March 20, 2018
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Exhibit 3.3 shows the historical quarterly Cap-and-Trade auction proceeds that have been received by the
Authority—5$1,036 million in total (an additional $181.3 million is forecast to be received from the February
2018 auction). The variable nature of these proceeds means that it has been difficult to assign a trend to them.
However, more recent auctions have yielded more consistent results and, if this turns into a longer-term trend
it will strengthen our ability to fund the system.

In December 2017, the Legislative Analyst’s Office (LAO) produced a report entitled “Cap-and-Trade Extension:
Issues for Legislative Oversight.” The LAO provides two revenue scenarios in the report, under the following
assumptions:

e Low price scenario—All allowances sell at the minimum price established by the California
Air Resources Board from 2018 to 2030.

e High price scenario—Prices are roughly $20 in 2018 and increase to a price ceiling of about
$85in 2030 (in 2017 inflation-adjusted dollars).

Under these two LAO scenarios, Authority revenues could range from $500 million to $1 billion in 2018 and
from $500 million to about $1.7 billion in 2030. On a cumulative basis, total proceeds until 2030 could provide
a funding source ranging from $7.1 billion to $18.4 billion which, at the high end, would be sufficient to cover
the delivery of the Silicon Valley to Central Valley line.

The Authority has assumed that annual receipts will be $750 million for the purposes of capital planning. This
planning assumption has been increased from the 2016 Business Plan assumption of $500 million because
actual auction receipts are trending higher and LAO estimates indicate that $750 million is reasonable and
within the range of potential receipts (see Exhibit 3.4). Actual receipts are likely to differ as they are contingent
upon a market-based auction but using a $750 million assumption would yield $9.75 billion in proceeds
between December 2017 and December 2030.

EXHIBIT 3.4 AUTHORITY SHARE OF CAP-AND-TRADE REVENUE BASED ON LAO REVENUE FORECAST

(2018-2030)
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