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Executive Summary

The massive new growth in gas supply in North America has driven producers to seek
opportunities to grow demand for their product in the transportation sector. All the
players in the natural gas value chain are clamoring to get a piece of the action and help
grow this nascent industry.

For PSE, energy is more than the electricity and natural gas we deliver to homes and
businesses. Energy also moves people and products. PSE’s vision is to promote energy
projects on a regional scale that:

Take advantage of abundant, low-cost North American resources:
Stimulate economic growth;

Provide environmental benefits; and

Enhance the reliability and security of the region’s energy infrastructure.

As a regulated distributor of natural gas, PSE and its customers benefit from growth in
the transportation sector.

In its naturally occurring state, natural gas is not dense enough to be useful as a
transportation fuel. Natural gas becomes most energy dense when chilled to form
liquefied natural gas (LNG). In this state, it occupies 1/600™ the volume that it does in its
gaseous state. This density makes LNG capable to replace diesel fuel for long distance
transportation applications.

This assessment presents the opportunity available to PSE in this sector. Supporting
research and analysis focused on a gaining a deep understanding of commaodity forecasts,
liquefaction economics, end-user fuel conversion challenges, regulatory issues, market
size and characteristics of the competitive landscape. The study is a result of the
compilation of this diverse information into a view of how PSE should focus its efforts in
the LNG space for the betterment of all stakeholders.

Market Drivers and Barriers

The market for LNG adoption in the transportation space is very new and still
developing. While there are compelling market drivers in place, certain barriers exist that
both the supply and demand side will have to overcome for LNG fueling to proliferate.

The most notable driver for LNG is simply the depressed price of natural gas and the
apparent glut of reserves that are driving the pricing. This has the effect of spurring
producers to find new buyers and has interested potential consumers with cost savings.
Natural gas’ favorable emissions profile relative to oil has also made it a potential fuel for
industries facing tightening environmental regulations. Finally, the political world has
installed or is considering installing assorted federal and state incentives to spur natural
gas transportation growth.
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Perhaps the biggest challenge facing widespread LNG adoption is the chicken and egg
problem associated with fueling infrastructure. In short, the demand side is typically
unwilling to invest in conversion of their fleet unless fuel is available, while the supply
side is reticent to invest in liquefaction capacity without certain demand. Technology can
also be an issue as LNG fueled transportation options are limited relative to oil fueled
options, and in certain maritime applications, LNG fueling may not be physically
feasible. Maintenance challenges are another barrier that is often not appropriately taken
into account. This is not only a personnel expertise issue but also a facility issue.
Maintenance facilities need to go through major renovations in order to safely
accommodate maintenance on gas fueled vehicles. Finally, there are the expected
challenges of securing the significant capital necessary to convert these fleets.

Markets

There are two transportation markets for LNG — maritime and trucking. In addition, an
LNG facility will provide synergies for PSE peaking needs and other system uses. The
maritime industry is a complex market for LNG as conversion requires very large capital
investments and substantial engineering and design work for each vessel converted.
However, it is of interest to PSE given our gas service to two major west coast ports. Itis
also important because a single maritime customer can offer the scale necessary to justify
an entire small-scale liquefaction facility as an anchor tenant.

Within the maritime industry, the most promising sub-markets are regional ferry systems
and shippers that operate entirely in the North American Emissions Control Area. The
Washington State Ferries, for example, are publicly evaluating a switch to LNG. They
are well suited to the fuel given their fixed routing and nightly return to base
characteristics. Maritime shipping companies that operate within the North American
Emissions Control Area are good candidates for LNG as they face tightening regulations
that would require them to emit less sulfur per unit of fuel by 2015. Switching to LNG
would allow them to more than comply with the regulation and do so more cost
effectively than with low sulfur diesel.

The trucking industry is an enormous consumer of diesel, with over 28 billion gallons per
year consumed in the US alone. Even a small percentage of this market converting to
LNG would be significant for the natural gas industry. Equipment manufacturers are
catching on and most major truck makers now offer LNG tractors. However, LNG
tractors come at a cost premium and maintenance facility requirements represent an
additional investment. Most important is the lack of fueling infrastructure. Until LNG is
available along a truck fleet’s hauling route, the fleet owner will not be interested in
utilizing the new fuel.

PSE will also have use for a gas liquefaction and storage facility to meet peak needs and
supply existing and potential future satellite LNG storage tanks. PSE is currently
conducting an enterprise risk evaluation of its Swarr propane-air peak shaving facility.
Should the facility require replacement, appropriate storage could be added on to a
liquefaction facility built, for other purposes, to serve as replacement peaking capacity.
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Recommended Business Model
PSE evaluated three potential LNG business models:

1) Provision of distribution and commodity to third-party LNG suppliers;

2) Ownership of LNG facilities supported by an anchor customer and with a strategy
to grow the business over the longer term; and

3) Ownership of retail LNG fueling stations, in addition to LNG infrastructure.

Based on the financial and risk analysis completed on the three business models, we
recommend that PSE pursue the second alternative: Ownership of LNG Facilities.
Under this model, PSE would develop, own and operate a liquefaction and storage
facility. This facility would supply a large anchor customer with LNG. At the same
time, PSE would use the facility to serve other customers and markets and for peak-day
supply and other system uses. The advantages and disadvantages are briefly summarized
below:

Advantages I Disadvantages

Of the three business models evaluated, Initially, the bulk of the project would be

this one offers the highest financial return. ~ for one or two customers, and therefore
PSE would be exposed to their credit
profiles.

This project would represent a noteworthy ~ LNG is a poorly understood fuel in the
innovation in how we serve our customers  public domain making this a challenging
and position us well for future growth in permitting project.

LNG.

This recommendation is based on five key findings:
1) This model offers the highest financial return to the company.
Ownership of LNG facilities provides more than twice the annual EBITDA as any
other business model. It offers the best opportunity to invest capital to serve a
customer’s need while simultaneously providing system benefits.

2) It fits well with PSE’s three-pronged strategy and core competencies.

PSE should be able to operate and maintain an LNG facility safely, efficiently and
dependably just as it currently does with all of its electric generating facilities, LNG
storage and underground gas storage facilities.

3) The risks presented are within PSE’s capability to manage.

PSE’s experience in development projects and safe operation of complex energy
facilities make it well positioned to mitigate and control the risks that come with the
siting and operation of an LNG facility.

4) It provides the best opportunity for future growth.
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As owners of a liquefaction facility, PSE would be in the best position to capture
additional market growth in LNG transportation usage. New maritime and trucking
customers will inevitably look to the owner of existing supply as they consider
switching to LNG.

5) Based on PSE’s cost of capital and regulated business model, we can offer the
service at a very competitive price.

Most of the competitors in the marketplace price LNG on a diesel minus basis, where

PSE would price it on a cost-of-service basis. This should make PSE the lowest cost

provider. Counterparties may also be more confident in a local business that has been

established for over 100 years.

The first business model, provision of distribution and commodity to third-party LNG
suppliers, could also be pursued by PSE. In fact, if PSE fails to implement the second
model, this will be our fallback option. Unfortunately this business model does not offer
as attractive of a financial reward as ownership of LNG facilities. The risk of bypass also
exists and a third party liquefier is likely to procure its own commodity and may
construct its own interconnecting pipeline. Finally this business model removes PSE
from the direct customer interface and leaves all the rewards of future growth to a third

party.

PSE Growth Strategy

A viable LNG business plan must include sustainable growth. Supply arrangements with
TOTE and Washington State Ferry System form the base of PSE’s proposed strategy, but
capturing an increasing share of the trucking market over time is a way to achieve
sustained growth. This strategy is illustrated in Figure 8 below:

Figure 8: Growth in EBITDA Over 10 Years
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To hone this growth strategy we have issued an RFQ to identify a marketing consultant to
help better identify growth areas and help refine our marketing strategy. The RFQ has
been sent to:

e Concentric Energy Advisors
e Navigant Consulting
e Pace Global

The selected consultant will assist PSE in determining current and future market sizes for
LNG and CNG market segments in the Pacific Northwest, as well as, the anticipated
growth and key drivers and risks for growth in each segment.

The outcome of this work will be a detailed bottom-up assessment of the LNG and CNG
markets over the next 20 years for each market segment and associated risks of market
development. Some key insights will be:

e For each market segment, what are the upper and lower bounds of the growth
development timeline and market size?

e What is the likely timeline of adoption rates over the next 20 years?

e High level market strategy by segment. Can PSE partner with one or two key end
users or is this a merchant or retail market?

e What can PSE do to help drive the market? (Support with tariffs, political
pressure, work with key partners like other utilities, and UTC).

e What impact will uncontrollable market drivers have on key market segment
development in terms of timeline and volume? (e.g., Federal and state incentives,
environmental regulations, etc.)

e For each market segment what does the timing of consumption look like (e.g.,
Seasonal? One large delivery a year? Base load supply?)

e What impact will competitors have on our market size and timeline?

0 What is the reach of existing liquefaction supply from the north and the
south?
0 Which competitive suppliers could complement PSE’s efforts?
e What is the range of serviceable markets from an LNG facility?
e \Who can PSE partner with to reach each market segment?

The KEY DELIVERABLE will be a forecast of potential sales volumes for all of the
market segments in aggregate with associated forecast errors.

Important market segments to address include:
e Retail CNG/LNG:
0 Ground Transportation Fuel
= Heavy-duty, long-haul trucking
= Waste hauling
= Drayage trucks
= Return to base fleets
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= Off-road vehicles:
e Locomotive
e Factory and warehouse vehicles
0 Marine Transportation Fuel
= Washington State Ferries
= Cargo shipping
Tugboats/barges
= Cruise ships
= Other large recreational yachts
0 Industrial End Users
= LNG used in manufacturing process
= LNG as fuel in portable electric generation applications
= LNG used for heat in industrial applications
= LNG as fuel in off grid applications (development projects in the
remote WA locations).
e LNG for Utilities and Power Generators:
o Utility storage
= For sale to other NW utilities for peaking
= As support during pipe upgrade projects
0 Backup Power Generation Fuel—
= Replace diesel as backup fuel at gas plants
= Used as cheaper fuel than diesel or potentially pipeline gas on peak
days

Marketing Partners

In parallel with identifying and retaining a market consultant, PSE has been having
discussions with a variety of companies that have the potential of serving as a marketing
partner, including:

e Air Products
e Linde
e Maxum

Air Products and Linde are both LNG technology providers, although Air Products
appears to be focused on an “own and operate” business model rather than just a provider
of technology. Hence, it is unclear to what extent Air Products is interested in a
marketing partnership if they do not own a significant stake in the facility. Linde has
thus far demonstrated much greater flexibility and has indicated that they would be
willing to contract for a portion of the plant’s capacity and fill that capacity by driving
regional LNG growth. Maxum has been active in the regional maritime industry and
could be an effective partner in the space, although they appear to have a more
conservative strategy than Air Products or Linde, limiting their commitment to plant
capacity only to the extent they can pre-arrange supply contracts with customers.
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Liquefaction Technology

Natural gas liquefaction technology is well established and offered by several reputable
and creditworthy companies, including:

Air Products
Black and Veatch
Linde

Kryopak

As mentioned previously, Air Products’ business model may preclude them as a
technology provider to a PSE-owned facility. All three providers offer liquefaction
systems based on a single-mixed refrigerant process, which, generally speaking, is the
most appropriate process for facilities in the size range being contemplated. This process
is shown schematically in Figure 9.

Figure 9: Single Mixed Refrigerant Cycle
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Provided by CH-IV International

To assist in selecting a technology provider and, later, in providing owners engineering
services under a design-build contract structure, we have selected CH-IV International,
which has been providing engineering and consulting services in the LNG value chain
since 1991. As part of our growth strategy, we envision a facility with expansion
potential. Given the modular nature of these facilities, our approach should be feasible,
provided it has been accommodated in the site selection and project layout. Figure 10
shows an LNG facility of comparable size located in Pinson, Alabama.
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Figure 10: Single Mixed Refrigerant LNG Facility

LNG Bunkering

In the maritime sector, bunkering of LNG (i.e., transferring the LNG into the vessel) is a
critical step. TOTE strongly desires a barge-based bunkering solution and such
capability would allow for fueling of other regional maritime customers. This will enable
them to continue to fuel their vessels at the same time they are off-loading and on-loading
cargo; consistent with their current practice. Unfortunately, there is very little experience
with LNG bunkering in the United States. There is limited experience in Norway and
U.S. companies are attempting to learn from that knowledge base. Separate from the
technology and infrastructure associated with bunkering are the applicable regulations. It
is anticipated that the U.S. Coast Guard will be the lead agency with respect to these
requirements, and efforts are underway to understand, work with, and shape Coast Guard
regulations. At the present time, Maxum and Foss have been identified as potential
bunkering partners, and the project team is working to expand this list.

Siting

PSE is presently considering two areas (Port of Tacoma and Port of Everett) that may be
suitable for an LNG facility. Both have a deepwater harbor and available land zoned for
heavy industry. Siting the LNG production plant near the source of natural gas and close
to bunkering/barging facilities are important objectives. Tacoma is home to TOTE and
has one or more potential sites but requires a significant investment to upgrade PSE’s gas
distribution system. Everett has suitable gas infrastructure but project development costs
would be partially offset by higher operating costs associated with the longer barging
service required to deliver fuel to TOTE and the core Tacoma and Seattle maritime
markets.

An Environmental Impact Statement will be required, The EIS will likely address:
e Geology
e Soils and sediments
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Water resources

Biological resources

Land use, hazardous waste recreation and visual resources
Socioeconomics

Transportation

Cultural resources

Air quality

Noise

Reliability and safety

Cumulative impacts

A significant work effort will address public safety including elements of plant safety,
management/operational safety systems and risk assessments. Siting of this facility will
require a risk-based verification including modeling for thermal radiation and flammable
exclusion zones as well as flammable vapor dispersion analyses.

A fatal flaw analysis is important early in this process to determine if the sites are suitable
for an LNG plant with respect to the aforementioned exclusion zones.

Next Steps

PSE’s next steps encompass a range of activities across a broad array of disciplines, as
follows:

Customer ldentification

Continue working with TOTE to establish PSE as preferred supplier.
0 Work with TOTE regarding technology providers.
o Work with TOTE regarding bunkering solutions.
0 Work with TOTE regarding gas cost hedging.
0 Support TOTE’s efforts for favorable EPA regulatory regime.
0 Support TOTE in community and communications strategy.
Continue working with Washington State Ferries regarding LNG supply.
0 Reach out to the Washington State House and Senate transportation
committee leaders to explore public/private partnership solutions.
o Explore sources of conversion capital.
Explore other maritime opportunities.
Explore trucking market opportunities.

Potential Partners

Indentify preferred technology provider and contracting approach.

Further explore fuel bunkering solutions and economics.

Identify and retain marketing consultant.

Indentify marketing partners.

Continue to work with gas planning and project management to hone scope and
cost estimates for required distribution system upgrades.
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Siting and Permitting
e Explore siting option in Tacoma area, including Puyallup tribal property.
e Explore potential siting issues at Port of Everett
e Understand permitting and setback requirements.

Community and Communications Strategy
e Flesh out comprehensive community and communications strategy to support
siting and marketing efforts.

Regulatory Strategy

e Develop proposed structure for an LNG tariff and supporting special contracts,
and regulatory filings, including necessary accounting petitions.

10
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Introduction

The massive new growth in gas supply in North America has driven producers to seek
opportunities to grow demand for their product in the transportation sector. Naturally all
the players in the natural gas value chain are clamoring to get a piece of the action and
help grow this nascent industry. As a regulated distributor of natural gas, PSE and its
customers would benefit from growth in this sector.

In its naturally occurring state, natural gas is not dense enough to be useful as a
transportation fuel. Natural gas becomes most energy dense when chilled to form
liquefied natural gas (LNG). In this state, it occupies 1/600™ the volume that it does in its
gaseous state. This density makes LNG capable to replace diesel fuel for long distance
transportation applications.

The following strategic evaluation is purposed to assess potential liquefied natural gas
(LNG) business opportunities for PSE. This study is organized to outline the current
market situation for LNG and how PSE might exploit opportunities in its own service
territory. The report provides insight into the current drivers and barriers to LNG
adoption, key competitive players, end use markets and potential PSE business models.

It is the recommendation of the strategic assessment team that PSE should pursue a
business model that actively seeks a maritime based anchor customer as a long-term off-
taker for a PSE owned liquefaction facility, combined with a strategy to grow the scale of
this business over the longer term.

Key Drivers

Recent economic, environmental and political transitions have set the stage for a growth
in the adoption of alternative transportation fuels, including LNG. While oil remains the
undisputed king, LNG is making inroads in certain sectors due to the drivers discussed
below.

Economic

The abundance of natural gas resulting from production of North American
unconventional reserves, increased production of North American oil and associated
natural gas, and persistent slow economic growth in the U.S. and globally have caused
natural gas prices, in nominal and relative terms to oil, to be very low (see Figure 1
below). Natural gas prices are widely expected to remain stable for the foreseeable
future. So abundant is North American natural gas, it is being actively evaluated as an
export commodity as LNG and as a transportation fuel domestically as both compressed
natural gas (CNG) and LNG. As a consequence of these developments, a number of
transportation industries have begun assessing or have already switched to LNG or CNG
as an alternative to petroleum based fuel. Early adopters have primarily been land-based
transport companies, particularly waste hauling and other fleet-based industries.

11
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Figure 1: Comparison of Historical Henry Hub Natural Gas Plus Liquefaction Cost
and Diesel $/gallon
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Regulatory/Environmental

Given the large contribution of transportation emissions to pollution levels both
regionally and across the country, the EPA and other state environmental bodies have
promulgated new emissions regulations for transportation vehicles that demand stricter
emissions limits from diesel engines, and correspondingly higher cost or a switch to
cleaner fuels like natural gas. EPA’s recent tendency to propose regulations and then
abandon them or slip regulation implementation dates has made some parties wonder if
the same might happen here. It is not clear at this point if some or all of these regulations
will experience a slip in either time or stringency. However, it is important to note that
these aren’t proposed, but rather are already promulgated so the debate has largely
already taken place, thus lessening the likelihood of slip.

In the land-based heavy duty trucking industry, the EPA has progressively tightened
emissions requirements on new engines. Most notable is the “2007 Heavy-Duty
Highway Rule” which required heavy duty truck fleets to meet more stringent emissions
standards for NOy, particulate matter (PM) and other pollutants by 2010. The EPA
allows fleets to meet these standards through engine and exhaust retrofits.

EPA: Control of Air Pollution from New Motor Vehicles: Heavy-Duty Engine and
Vehicle Standards and Highway Diesel Fuel Sulfur Control Requirements, January
18, 2001 (40 CFR Parts 69, 80, and 86). Also known as the 2007 Highway Diesel
Rule. Sulfur content in diesel fuel used by heavy-duty highway vehicles was reduced
from 500 parts per million (low sulfur diesel, or LSD) to 15 ppm (ultra-low sulfur diesel,
or ULSD). These standards were phased in starting in 2007 through 2010.

12
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EPA Interim Final Rule on Nonconformance Penalties for On-Highway Heavy-Duty
Diesel Engines, January 20, 2012. EPA is taking final action to make nonconformance
penalties (NCPs) available to manufacturers of heavy-duty diesel engines in model years
2012 and 2013 for emissions of oxides of nitrogen (NOy). In general, the availability of
NCPs allows a manufacturer of heavy-duty engines whose engines fail to conform to
specified applicable emission standards, but do not exceed a designated upper limit, to be
issued a certificate of conformity upon payment of a monetary penalty to the United
States Government. The upper limit associated with these NCPs is 0.50 grams of NOy per
horsepower-hour.

In December 2008 the California Air Resources Board (CARB) approved new
regulations to reduce PM and NOy from diesel trucks and buses. These regulations will
be implemented in phases beginning in 2012 and ending in 2023. In 2012, the heaviest
emitting trucks will need to buy costly exhaust filter retrofits to continue operating.
Starting in 2015, the regulations call for a gradual phase out of trucks not meeting the
2010 standard such that, by 2023, all trucks (private and federally owned) that operate in
California will need to meet 2010 engine standards. The result of these regulations will
be a massive retirement of the older diesel fleet and the entrance of a new fleet of trucks
that will either run on more expensive cleaner diesel engines or LNG. As an added
incentive, fleets that switch to alternative fuels (like LNG) early in the process can delay
retrofits or replacement of other fleet vehicles.

In the maritime sector, the most important driver of fuel is the recent promulgation by the
EPA of new emissions rules for the marine industry. While these rules affect new marine
engines to be built in the future more than existing engines, owners of existing engines

will be forced to turn to lower emissions fuels, likely either a lower sulfur diesel or LNG.

EPA: Control of Emissions from New Marine Compression-Ignition Engines at or
Above 30 Liters per Cylinder, April 30, 2010 Federal Register, Vol 75, N0.83

Large vessels, meaning most large cargo ships, operating within the North American
Emissions Control Area (ECA) must meet more stringent emissions and fuel
requirements. The ECA for the U.S. and Canada is shown in Figure 2 below and
includes all areas within 200 miles of the shore.

Sulfur Requirements: ECA marine fuel is subject to a maximum sulfur content of 1,000
ppm by January 1% 2015. (40 CFR 80.510)

NOx Requirements: New large ships (with engines over 30 liters per cylinder) will need
to meet more stringent NOy requirements being phased in between 2004 and 2016. (40
CFR 1042.104) This means that new ships must choose between much more expensive
diesel engines with scrubbers or a cleaner alternative fuel (e.g., LNG).

EPA: Control of Emission from Air Pollution from Locomotive Engines and

Marine Compression-Ignition Engines Less than 30 Liters per Cylinder, May 6,
2008 (Federal Register Vol 73, No. 88.)
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Class 2 vessels, which are the workhorses of the inland waterways are subject to a
slightly different set of regulations than are the large vessels. The regulations for Class 2
vessels apply to newly built engines or remanufactured engines. As early as 2014 such
engines will be subject to Tier 4 standards which require post-combustion emissions
treatment or the use of a cleaner fuel such as LNG.

Figure 2: North American ECA

Political

The federal government has made alternative fuels a key component to reducing
emissions from the transportation sector. Until the end of 2011, there were a number of
federal incentives related to natural gas vehicles, fuel and infrastructure. Federal
incentives included:

A 30% tax credit on the cost of fueling equipment not to exceed $30,000;

A $0.50 per gallon tax credit on the fuel itself;

A fuel tax exemption when natural gas is used to fuel state vehicles;

Tax credits for purchasing natural gas vehicles (LNG trucks have tax credits
in the range of $25,000 to $32,000 per truck).

There is current legislation in Congress to expand incentives for natural gas vehicles.
The ‘New Alternative Transportation to Give Americans Solutions’ Act (or NATGAS
Act) is being championed by Clean Energy Fuels’ Chairman T. Boone Pickens. The bi-
partisan bill (with 181 cosponsors) dramatically increases the federal incentives for
purchasing natural gas vehicles, fuel and infrastructure and should be voted on in early
2012.

Washington State appears to be committed to alternative fueled vehicles. Policy has

focused on state goals around vehicles and emissions and one financial incentive is a
sales tax exemption for light-duty, alternative-fueled vehicles. The state goal dictates that
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at least 30% of vehicles purchased with state contracts must be clean fuel vehicles which
include natural gas vehicles. In addition, the state has developed a comprehensive plan to
lower green house gas emissions as follows:

e By 2020, reduce GHG emissions to 1990 levels;

e By 2035, reduce GHG emissions to 25% below 1990 levels;

e By 2050, reduce GHG emissions to 50% below 1990 levels.

The Washington Department of Ecology has put together a comprehensive plan to meet
these goals which includes alternative vehicle fuels such as natural gas.

Barriers to Adoption

There are formidable drivers for the growth of LNG in the transportation sector but key
barriers exist that hinder its proliferation.

Fuel availability

Perhaps the most important barrier to wider adoption of LNG as a transportation fuel is a
lack of availability. This represents a chicken and egg dilemma in that demand and
supply would each prefer the other to show up first. Natural gas liquefaction represents
an investment level in the tens to hundreds of millions of dollars and requires a high level
of complexity in operations and maintenance. Accordingly, development and
construction of liquefaction is not done on a speculative basis but rather is typically based
on a sizable long-term off-take agreement or a utility’s system peaking need.

End Use Technology

Until very recently, there were few available options for natural gas fired engines for the
automotive and trucking market. The early technologies that hit the markets in the 1990s
suffered from reliability problems and few models were available. Recently a number of
manufacturers have entered the market with heavy duty LNG trucks but fleet operators,
for the reasons mentioned here, may not be quick to test them out. Fleet operators may
have had bad experiences in the past with early natural gas vehicles and will want to tread
carefully.

Furthermore, the models currently available don’t yet include the higher horsepower
models that many truckers need. However, Cummins Westport is planning to release an
11.9 liter engine soon to sate this demand.

Physical Feasibility

The density of natural gas as LNG, relative to conventional oil based fuels provides a
challenge when it comes to onboard storage of the fuel in a vehicle. The densest phase of
natural gas is as LNG, at which point it is 1/600™ the density of its gaseous form.
Unfortunately, LNG holds only about 58% the energy content of diesel fuel per gallon.
Not only is it less energy dense than oil, but LNG also requires highly insulated storage
in specially shaped containers. As a result, volume estimates for LNG on-board storage
can be two to four times that of its diesel equivalent. This creates obvious challenges for
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any form of transportation as more productive space is taken up by fuel containment.
This can be particularly challenging in certain maritime conversions where below decks
space is very confined.

Maintenance

Particularly for the trucking industry, maintenance of natural gas engines presents an
obstacle because existing technicians are well trained in diesel mechanics but not natural
gas. Smaller fleets without in-house mechanics are also going to want to feel secure that
they can find a maintenance provider as easily as they can a diesel mechanic.

In addition to the mechanics themselves, the maintenance facilities will have to undergo
substantial modifications. Because diesel is a liquid at ambient temperature, maintenance
facilities are built to deal with floor spills of oils and diesel fuel. In contrast, a
maintenance facility for natural gas vehicles must be built to deal with gas releases. Such
modifications include gas sensors, ceiling exhaust fans and duct work, and spark-less
electrical switches.

Capital Requirements

While in many cases, the present value economics may favor switching to LNG, the
capital investment can be prohibitive. Existing gasoline/diesel vehicles will need to be
modified or new natural gas fueled vehicles will need to be purchased. The owner may
also need to invest in the fueling infrastructure or make long-term commitments to an
LNG supplier, which is not necessary with conventional fuels. Consequently, sources of
conversion capital may need to accompany a successful strategy. Furthermore, operators
of vehicle fleets may only turn over a small percentage of their fleet every year which
may not present enough fuel volume to make the initial investment in fueling
infrastructure economic.

Competitors and Other Providers

Competition for LNG transportation customers comes in the form of competitive third
parties. Many natural gas utilities have also become involved in LNG investments.

Third Party LNG Providers

The rise of interest in natural gas fueling in the transportation sector has spurred the
creation of a handful of companies that are betting on proliferation of natural gas fueling.
The following discussion highlights three of the most prominent players.

Clean Energy Fuels:

Clean Energy Fuels (chaired by T. Boone Pickens) is the leading provider of natural gas
vehicle fuel and infrastructure in the United States and Canada. Clean Energy has
developed 224 natural gas stations across the United States. Some stations are owned
and operated by Clean Energy while others were developed as turnkey solutions for
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private customers. Allied Waste, for example has two CNG stations designed and built
by Clean Energy in Bellevue and Kent.

Clean Energy also operates both LNG production and fueling stations. Their two LNG
production plants are located in Willis, TX and Boron, CA. Combined, their LNG
production is 260,000 gallons per day, with a reported ability to scale to 340,000 gallons
per day. Northstar, a wholly owned subsidiary of Clean Energy Fuels has built the
majority of LNG fueling stations in North America. For the time being, Clean Energy’s
LNG fueling stations are located only in Southern California and East Texas. It is
unclear whether or not they source 100% of their LNG from their own production.

Table 1: Summary of Clean Energy’s Fueling Station (reproduced from CEF’s
2010 Annual Report)

As of December 31, 2010: (@l\[€] LNG Total
Stations | Stations | Station

Operated, maintained with LNG supplied by Clean
Energy

LNG Supplied by Clean Energy, operated and - 28 28
maintained by customer

Operated and maintained by Clean Energy, LNG 66 11 77
supplied by customer

Total 177 47 224

Prometheus Energy:

Prometheus Energy, based out of Redmond WA, offers a variety of services related to
LNG production and distribution. Prometheus is focused on extracting methane from
sources such as landfills, coal beds and test wells, as well as converting and delivering
that methane as LNG to end users. Prometheus targets the industrial end user market
looking to convert from diesel or other heavy hydrocarbons and offers them services
from supply to liquefaction and distribution. It is not clear how much attention
Prometheus pays to the transportation market as they mostly target the industrial market.
Prometheus Energy is privately held by Shell Technologies Venture Fund 1 B.V. and
Black River Asset Management.

Applied Natural Gas Fuels:

Applied Natural Gas Fuels (Applied) owns a 35 million gallon per year liquefaction
facility in Topock, AZ from which they serve various industrial and transportation
markets primarily in California. They also own FleetStar, a business focused on owning
and operating LNG and L/CNG retail fueling stations across the country. Applied
appears focused on geographic expansion and could easily find a way into the Northwest
if they find an appropriate customer base.
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Complements

It is important to note that there are a few key market complements to those wishing to
drive transportation conversion to alternative fuels in the Puget Sound Region. This mix
of government and non-government organizations is actively attempting to change the
market and PSE would be well served to work in unison with them.

Clean Cities

The U.S. Department of Energy started the Clean Cities program to help drive new local
programs to reduce pollution in key U.S. cities. The Western Washington Clean Cities
group, based in Seattle, is focused on promoting alternative fueled vehicles in the Puget
Sound region. They generally have no funding to offer but rather work in the capacity of
“information brokers” trying to connect key parties involved and provide supportive
information to fleet owners. PSE is a sponsor of Western Washington Clean Cities and
stays well connected with them. The Director, Stephanie Meyn reports that they are
currently focused on providing appropriate vehicle conversion financial analysis
templates to fleet owners and also in trying to develop financing programs.

Cascade Sierra Solutions

Cascade Sierra is a non-profit that provides unique financing programs to truckers to help
them move to clean diesel or alternative fuels. Most of their work so far has concentrated
on replacing aging, dirty diesel trucks with cleaner diesel engines. They have just
become active in the Puget Sound region and PSE is working closely with them. Their
focus here is likely to be in converting trucks to natural gas engines. Thus far they have
received a grant from the Washington Department of Ecology to conduct a pilot program
converting two trucks to natural gas at the Port of Seattle.

Gas Producers

Gas producers, such as Encana and BP have a strong financial interest in creating new
markets for natural gas. Various drivers keep producers drilling, and selling, natural gas
even in a low price environment, including but not limited to: leasehold provisions,
associated liquids production and cash flow requirements. Cascade Sierra Solutions
reports that they have been in conversations with some of the producers and they have
expressed interest in providing low interest financing to truckers who will convert to
natural gas.

Other Utilities and LNG

The involvement of regulated natural gas utilities in North America with LNG is variable.
Some utilities have opted to seek opportunities for new revenue at the deep end of the
value chain while others have found use for a shallower approach.

We have provided some examples of other utilities and their LNG businesses below.

This list is by no means exhaustive and is only intended to provide examples of
involvement at different points on the LNG value chain.
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FortisBC Energy: Fortis serves areas throughout British Columbia and owns and
operates LNG facilities at Tilbury, B.C and at Mt. Hayes, VVancouver Island as
storage/peak shaving facilities. Fortis is actively marketing output from the Tilbury
facility to transportation customers and has received interim approval from the British
Columbia Utilities Commission to provide LNG fueling services to Vedder Transport in
Abbotsford, BC. Vedder Transport is expected to have a fleet of 50 LNG powered trucks
by early 2012. Fortis is working with Waste Management in an effort to supply their
trucks with CNG. The BC Utility Commission is working with Fortis to determine an
appropriate rate structure.

Pacific Gas and Electric: PG&E has pushed hard for NGV adoption and has a fleet of
over 1000 natural gas cars, trucks and vans including five Class 8 Kenworth trucks that
run on LNG. PG&E also teamed up with Idaho National Labs to build a small LNG plant
outside of Sacramento. The LNG from the facility is used for system peaking and is also
sold to end use customers.

AGL Resources: AGL owns and operates a number of LNG peaking facilities primarily
in the southeast. The largest is capable of storing 31 million gallons in two separate tanks
and can supply 400,000 Dth/day to the Atlanta gas system. AGL also own two mobile
vaporization units. It uses these units along with an LNG tanker to supply gas anywhere
throughout the system. AGL has created an unregulated subsidiary, Pivotal LNG which
is attempting to further utilize the LNG peaking facilities, owned by AGL, to serve the
transportation and industrial markets.

Questar: Through a subsidiary, the Utah gas utility Questar has partnered with Applied
LNG technologies to begin exploring ways to expand LNG market opportunities in Utah.
U.S. interstate I-15 which travels from Los Angeles through Las Vegas and into Salt
Lake City is situated to be one of the nation’s first LNG highways. Questar currently
owns and operates public CNG fueling stations and it appears that their intention may be
to do the same with LNG through Questar Transportation Services.

Integrys Energy: Integrys’ regulated subsidiary, Peoples Gas, owns and operates an
LNG facility used to store gas for peaking purposes. Their LNG storage facility can hold
24 million gallons of LNG in two storage containers and is located on top of their
underground natural gas storage reservoir. Peoples Gas uses the facility to serve the
Chicago area and reserves some peaking capacity for another Integrys owned gas utility,
North Shore Gas.

Alagasco: Alagasco has two LNG facilities used for peak shaving. These facilities
provide storage of over 20 million gallons and substantial liquefaction capacity.
Alagasco has not yet committed output to the transportation sector but receives frequent
inquiries for access to LNG product.

NYSEG: In 2003 NYSEG was awarded a $600,000 DOE grant to develop a small LNG

plant that would serves as a peaking facility as well as an LNG fueling facility. As of
2009, NYSEG had completed a study of technologies but had not used any of the
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$600,000 or purchased equipment for the facility, citing troubles in NY state legislation
related to LNG as the cause of the delay.

Markets

The viable market in the Puget Sound region for LNG is comprised of three categories:

e The maritime market for fueling ocean and inter-coastal waterway vessels.

e The heavy duty trucking market servicing combination trucks serving interstate
and intrastate routes.

e Utility system peaking

As a note, a fourth market may also be present — short-haul heavy duty trucking,
including refuse and drayage vehicles. For the sake of this study, the team considered
that market to fit better with CNG fueling. We made that decision because it appears that
the conversions in that market have mostly been CNG.

Maritime Market

The maritime industry is in the early stages of adoption of LNG as a fuel and pockets of
activity have begun to spring up. Worldwide, Norway appears to be leading the way.
The country counts 22 LNG fueled ships including 14 ferries, four oil supply vessels,
three coast guard patrol boats and one tug.

In the U.S., a grant of $2.34 million from the U.S. Department of Transportation’s Ferry
Boat Discretionary Program has been awarded to convert one Staten Island ferryboat
from the use of ultra-low diesel fuel to clean-burning LNG. The Washington State Ferry
system is also considering LNG. Beyond ferries, Harvey Gulf, a drilling platform service
provider intends to launch two LNG fueled drilling platform service boats in the Gulf of
Mexico in 2014.

Vehicle Types

Cargo Ships. These vessels haul large amounts of cargo either on long-haul
international routes or shorter-haul domestic routes. The willingness of a cargo ship
owner to convert its vessel(s) to LNG fuel depends entirely on the traveled route and
physical feasibility of conversion.

Long-haul international carriers will be less interested in fuel conversion to natural gas as
they only operate in the North American ECA for a small fraction of their total travel
distance. It will likely be more economical for them to continue burning heavy fuel oil
while sailing in the open ocean and switching to lower sulfur diesel once in the North
American ECA.

Some ships may also be poorly configured to accommodate LNG bunkering. In some
cases, a conversion would require major reconstruction below deck to accommodate the
increased size and weight requirements of LNG fuel bunkering. This may result in either
less attractive conversion economics or even be an impossible structure to convert.

20



Exh. RJR-5C
Page 36 of 1871

CONFIDENTIAL

Given the above characteristics, target marketing for LNG conversion should focus on
domestic carriers.

Cruise Liners. Market intelligence gleaned by PSE has indicated that the main cruise
lines that call on Seattle are very interested in conversion to LNG. The fact that these
ships travel mostly in the North American ECA means that they could see significant
savings by converting to LNG. The challenge for cruise lines is that they would need
LNG available at all of their main ports of call. The vessels that call on Seattle typically
only conduct Alaskan cruises during part of the year. During the remainder of the year
the same boat may sail routes to Mexico or the Caribbean and would require LNG
availability there as well.

Tug boats. The fact that many tug boat fleets tend to operate in a confined port area with
short sailing distances makes them a good candidate for LNG fueling. Unfortunately the
smaller physical structure of a tug boat makes LNG fueling difficult given the added
space requirements of LNG bunkering.

So far, limited consideration has been given to LNG-fueled tugs. Wartsila has designed a
conceptual LNG tug but has not yet sold one (Figure 3). Other tug operators have
explored the potential of new LNG tugs but have had trouble with the economics.
Crowley Maritime had an LNG-fueled tug designed and costed but has not constructed
the vessel due to price issues. They believe it will cost 33% to 50% more than a
conventional diesel tug. Worldwide there are three other LNG tugboats under
construction or planned.

In the U.S., tugboats may be a longer term market conversion to LNG as the fuel
becomes readily available in ports and tug companies cycle through their existing fleet. In
the near term, tug boat fleets are not likely to be viable candidates for LNG conversion.

Figure 3: Wartsila Conceptual Tug Boat Design
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Ferries. The short predictable routes of most ferries are ideal for LNG fueling since they
can be re-fueled on a daily schedule. Currently there are at least 20 LNG-fueled ferries
operating, under construction or planned, mostly in Europe. Washington State has the
largest ferry fleet in the United States and is openly considering conversion of some of its
vessels to LNG.

Market Size and Key Customers

The Ports of Tacoma and Seattle primarily service vessels on international routes that
only operate for a fraction of their voyages within the North American ECA.
Accordingly, they would likely be less interested in switching to LNG as they would
economically prefer to burn heavy fuel oil during the non-ECA portion of their voyage
and switch to lower sulfur diesel during the short duration that they steam inside the
ECA. Accordingly, the target market for LNG fueling would be those shipping
companies that serve domestic ports only.

The domestic carriers at both ports are shown in Table 2 below.

Table 2: Domestic shipping carriers in the Ports of Tacoma and Seattle.

Port of Tacoma

Ship Owner TEU/ship Schedule

TOTE Tacoma — Anchorage 1200/2 2 X per week
Horizon Tacoma — Anchorage — Kodiak 1582/2 2 X per week
Horizon Tacoma — Oakland — Honolulu 1582/2 1 X per week
Northland Seattle — Alaska (various ports) Unknown  2X per week

NOTE: TEU stands for Twenty-foot Equivalent Unit, a measure of cargo capacity and therefore ship size.

Of the listed companies in Table 2, TOTE has expressed specific interest in LNG
conversion. TOTE consumes over 23 million gallons of diesel fuel per year (equating to
about 40 million gallons of LNG or 3.2 million MMBtu) for its two vessels. Based on
ship sizing and route, it would be reasonable to assume that Horizon and Northland
consume a comparable amount or more on their Puget Sound to Alaska routes.

PSE has actively engaged TOTE in commercial and technical conversations about LNG
supply. Preliminary discussions indicate that an LNG facility located adjacent to TOTE’s
base location at the Port of Tacoma might be the best solution. We understand that
TOTE has spoken with the Port about their exploration of LNG fueling but it is unclear to
what extent the Port understands the scope of the required LNG facility. More work will
need to be done in educating the Port if this project is to become successful. Given the
Port’s distance from the interstate pipeline, it will also be important to acquire an
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accurate view of the cost of PSE system upgrades necessary to deliver the proper volume
and pressure of gas.

The Washington State Ferry System (WSF) is another potential LNG customer and is
publicly exploring LNG fueling. The state has commissioned at least two studies to
understand the feasibility of LNG conversion of certain ferries. The most recent study
conducted by Cedar River Group in December 2011 concluded that the most economic
option for WSF would be to make one of its planned new 144 car vessels as an LNG-
fueled ferry and perhaps convert one or more of the existing Jumbo Mark 11 vessels as
well. The consultant recommended that converting the existing Issaquah class vessels
was not economically justifiable.

Even if the WSF chose to do either one or both of the recommended conversions, it
would not be a large enough consumer of LNG to be an adequate anchor customer for a
liquefaction facility. For example, if all the Jumbo Mark Il vessels were converted at
once, they would consume only 7.8 million gallons of LNG annually (Table 3).
Conversion of one of the new 144 car vessels would be expected to consume a
comparable amount of fuel as the current Super class, approximately 2 million LNG
gallons per year. In total this would represent only about a quarter of the load from
TOTE. If WSF does make any vessel conversions to LNG it may account for a
meaningful amount of LNG consumption to be served from an existing liquefaction
facility.

Table 3: Washington State Ferry System Fuel Consumption by Vessel Class
Annual ULSD | Equivalent LNG | Avg. Annual LNG

# of Consumption | Consumption Consumption per
Vessel Type | Ferries | (MMgallyear) (MMgall/year) Vessel (MMgal/year)
Issaquah 6 3.7 6.29 1.05
Super 4 4.7 7.99 2.00
Jumbo Mark | 2 2.5 4.25 2.13
Jumbo Mark Il 3 4.6 7.82 2.61

Because the WSF require state funding for any vessel conversions, their decision-making
will be much longer than that of a private maritime owner. It will also be subject to
unpredictable political machinations and state fiscal status. These political challenges as
well as the necessary staggered timeline of LNG ferry deployment make the WSF a
longer-term potential LNG off-taker. It would be financially challenging for a developer
to build a liquefaction facility for the ferries, so WSF will need to rely upon existing
capacity, at least for its initial supply. Should PSE have liquefaction capacity at that
time, one would presume that, we would be the preferred supplier assuming our price is
competitive.
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Customer Economics

It is clear from PSE’s research that both the ferries and TOTE have very different
conversion costs, refueling logistical requirements and fuel consumption levels.
Accordingly, it is impossible to generalize an analysis of customer economic feasibility.
Based on conversations with TOTE, we do have a rough view of their capital
requirements for conversion to LNG. Using this data, along with forecasts of crude oil,
and PSE projections of natural gas and LNG

pricing, we can construct an analysis to determine the financial viability of TOTE’s
investment in LNG.

To give a sense of LNG cost, Table 4 below shows PSE’s anticipated conversion cost for
LNG along with a view of the commodity cost at three different price levels. These
numbers are based on preliminary estimates of liquefaction and storage equipment cost
and distribution upgrade costs and are therefore subject to change. Given these
economics, PSE can convert gas to LNG for about $0.44 per LNG gallon. Assuming
three dollar gas, this equates to a total cost per LNG gallon of $0.72, equivalent to $1.21
per diesel gallon equivalent (DGE).

Table 4: PSE Project LNG Conversion Cost for a Liquefaction Facility at the Port
of Tacoma

$/LNG Gallon

Natural Gas Price Level $/mmbtu $ 300|$ 400|%$ 5.00
Commodity $/LNG gallon (gas and transport) $ 028 $ 036 $ 044
Conversion $/LNG gallon (liquefaction) $ 044 $ 044 $ 044
[Total $/LNG Gallon [$ 072 $ 080 $ 0.88]
|$/Diesel Gallon Equivalent of LNG s 121 $ 135 $ 1.48]|

We conducted a discounted cash flow analysis simulating an investment by TOTE in
converting both of their ships to LNG-fueled combustion turbines. The analysis assumed
that TOTE would convert both ships in 2015, one at a time through the course of the year
(6 months each). The conversion would take place while the ship was still operating on
oil. According to TOTE, the conversion of both vessels would require $120 million of
capital investment. Given that the turbines would replace use of the current reciprocating
engines, we assumed no net additional O&M. We do not know what TOTE’s internal
hurdle rate is but conversations with them revealed a preference for a 6-7 year payback
which back-calculates to an approximately 15% hurdle rate.

TOTE currently uses IFO 380 (RMG-35), a form of bunker fuel. There are no
projections of IFO 380 pricing but TOTE’s experience suggests that IFO 380 trades at an
average $18/barrel premium over West Slope Crude. We produced an analysis of a
world in which they continue to use that fuel under three different U.S. Energy
Information Administration oil forecasts. (Figure 4) We produced this assumption in
order to gauge how cost effective TOTE’s investment would be even if the maritime
emission regulations were removed. We then produced separate analyses that assumed
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the company made the investment to switch to LNG. For LNG, we assumed the three
different natural gas price projections used in PSE’s 2011 RFP.

Figure 4: Historical West Slope Crude Pricing and EIA projections
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Table 5 below shows the present value differential from the three forecasts of IFO 380.

Table 5: Present Value Differential for TOTE at Different Gas and Oil Prices
($000s)

LNG Pricing

18 (12929)'$ (35548) $ (56,103)
s 80823 $ 57,704 $ 37,149
U s 125043 $102424 $ 81,869

Oil Pricing

The cells in green indicate the scenario combinations where LNG conversion would have
a positive NPV for TOTE relative to the corresponding fuel oil price. Most notable from
the results is that the LNG conversion shows a financial benefit against all oil pricing
forecasts except the low oil scenario. Should the emissions regulations hold and TOTE
was required to burn a more expensive lower sulfur diesel, the LNG investment would
most certainly be positive at any natural gas price forecast.

Conclusion

Any sales efforts in the maritime industry should focus on TOTE, Horizon and Northland
in order to solidify an anchor customer. Of critical importance will be how PSE and a
customer agree to move forward in a way that mitigates risk for both parties. This type of
agreement requires multiple steps of increasing investment and risk for both parties. It
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will be key to get the two parties to move together and incrementally reach milestones
before moving on to additional expenditures.

Figure 5 below shows a potential set of milestones and bi-lateral agreements that the two
parties could follow to get to an end-result. The point of this exercise is to make sure that
no single party is required to risk more than the other at any given time.

Figure 5: Proposed Timeline and Milestones for a Liquefaction facility.
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After conducting some initial predevelopment activity, PSE and TOTE would sign a non-
binding MOU to signify that they intend to work together and to establish basic terms and
guidelines. After MOU signing, both parties would have expenditures to conduct
technical diligence and other pre-development activities. Should the parties come to
further agreement, they would next sign a binding precedent agreement. This would have
certain terms of recourse for both parties in the event of failure of the other. This would
also set the stage for formal development work. Upon full project permitting and vessel
engineering, the parties would sign a full LNG supply agreement and commence
construction and vessel modification. We are currently exploring the option of an early-
stage MOU which would give PSE a right of first offer or refusal to supply LNG. In
exchange, we would provide support at the federal level related to the easing of timing of
the applicable EPA regulations to allow time to fully implement the LNG solution.

Long-Haul Heavy Duty Trucking

Long haul trucking represents an enormous potential market for LNG in the U.S., given
the amount of fuel consumed. In 2009, combination trucks, the work-horses of heavy
duty trucking, consumed over 640 million barrels of diesel. As matter of comparison,
total U.S. annual diesel consumption during that time was 1.2 billion barrels.

Unfortunately, long-haul trucking will not be a simple fuel conversion exercise because it
would require a massive infrastructure build-out across the country. Long-haul trucking
fleets can’t effectively switch to LNG unless fuel supply is conveniently available on the
entirety of their intended long-haul routes. According to a market assessment done by
Clean Energy Fuels, this would require the installation of 2,000 to 5,000 LNG fueling
stations nationwide representing $14 to $20 billion of investment. This is in addition to

26



Exh. RJR-5C
Page 42 of 1871

CONFIDENTIAL

an estimated $20 to $30 billion of investment in liquefaction facilities. Currently, LNG
trucks run the I-5 corridor from San Diego to Sacramento. Plans for new LNG stations in
Las Vegas, St. George and Salt Lake City will soon make the I-15 corridor from Los
Angles to Salt Lake City available for LNG trucking.

Vehicle Types

Class 7 and 8 trucks are considered the heavy duty trucking category. Class 7 represents
trucks with a Gross Vehicle Weight Rating (GVWR) of 26,001 — 33,000 pounds while
Class 8 is anything above a GVWR of 33,000 pounds.

Vancouver, BC-based Westport Power Inc. could be credited with being the single
biggest technology driver for natural gas based truck engines. The company has
developed cutting edge engine technologies and partnered with key original equipment
manufacturers (OEM) to help drive the availability of both CNG and LNG transportation
products. The Westport HD line of engines is targeted at the heavy duty trucking market.
Currently, three major truck OEMs have integrated Westport technology into new trucks.

Peterbilt, part of Bellevue-based Paccar, has developed the Model 386 LNG fueled class
8 truck, pictured below. This truck is available with different tank configurations ranging
up to 240 LNG gallons with a maximum range of 614 miles.

Kirkland based Kenworth, also a Paccar company, has also produced the T-800 Class 8
LNG truck. Kenworth states that this vehicle is capable of storing over 200 gallons of
LNG and boasts a 300 to 500 mile operating range.
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Freightliner (owned by Daimler Trucks North America) has teamed up with engine
manufacturer Cummins Westport to release an LNG version of their Business Class M2-
112 trucks (pictured below). Freightliner, the largest heavy duty truck manufacturer in
North America, has since added another LNG model truck and plans to offer a complete
line in coming years

Market Size and Key Customers

LNG for the trucking industry represents an enormous opportunity for growth. The Puget
Sound Region’s robust ports make it a key origination and destination point for
transportation of trucked goods.

Puget Sound is host to a few large trucking concerns including Interstate Distributor Inc.
(1,756 tractors), Linden Inc. (693 tractors) and Gordon Trucking Inc. (1,460 tractors).
None of these companies has converted trucks to LNG yet. This is relatively common as
most industry observers don’t expect a sudden dramatic shift in the trucking industry to
LNG. Given the LNG truck cost premiums and concerns about fuel availability and
maintenance, the first movers are likely to be large fleets with appropriate capital
resources that already have fuel available in their area of operation. By example, Vedder
Transport LTD, a large trucking company in British Columbia recently ordered 50
Peterbilt 386 LNG tractors to add to its current fleet of over 300 tractors. Vedder, will be
supplied LNG from the existing Fortis BC Energy LNG facility at a refueling station
owned by Terasen.
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Using the Energy Information Administration Annual Energy Outlook (AEO), we can
begin to size the market potential for LNG in the state of Washington. Figure 6 below
shows the AEQ’s forecast of trucking diesel consumption in Washington along with the
equivalent volume of LNG. Current consumption is approximately 800 million gallons
of diesel, equivalent to about 1.4 billion gallons of LNG.

Figure 6: Projected Washington State Trucking Diesel Consumption and
Equivalent LNG
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Figure 7 below uses the AEO outlook data to calculate the potential for gallons of LNG at
1%, 2% and 3% penetration of the diesel market in Washington. It is clear that even at
the low levels of penetration, trucking could be a significant LNG consumer. It would
take only a 3% penetration of diesel use to approximately match what TOTE would
consume annually.
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Figure 7: LNG Market Potential in Washington at 1, 2 and 3% Penetration
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Customer Economics

The initial capital cost premium for LNG-fueled trucks over diesel trucks is
approximately $40,000. Using known mile per gallon rates for modern diesel and LNG
engines along with average annual miles traveled for combination trucks one can estimate
the fuel cost savings that a single tractor could have by switching to LNG.

Table 6 below shows the present value of fuel cost savings from the analysis we
undertook. For fuel costs, we evaluated savings based on LNG costs under PSE’s three
different gas price scenarios and also LNG pricing at a 25% discount per Diesel Gallon
Equivalent. This fourth pricing level was meant to simulate a pricing that an unregulated
fuel supplier might offer.

According to the Federal Highway Administrations (FHA) Highway Statistics
publication, the average annual mileage for a combination truck is 64,000. Conversations
with members of the long-haul trucking industry however suggest that long-haul truckers
are operating at 100,000 to 200,000 miles per year and sometimes even higher. The FHA
statistic may be heavily influenced by shorter haul trucks. Accordingly we evaluated fuel
cost savings at 64,000 miles per year as well as 100,000 and 200,000. Present value of
savings was calculated using a 4 year life and a 15% discount rate.

Table 6: Economic returns for an LNG vs. Diesel truck at Different LNG Price

Levels
64,000 100,000 200,000
LNG Price Miles Miles Miles

$128,848  $201,325  $402,650

Medlum $116,964 $182,756 $365,512
High $108,810 $170,015 $340,031
25% Diesel Discount $57,467 $89,793  $179,586
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The cost savings would easily cover the initial $40,000 premium for the LNG tractor. As
well, a fleet owner could conceivably fund changes of their maintenance facility to meet
natural gas maintenance requirements with the savings from several tractor conversions.

Conclusion

Long-haul trucking could represent a substantial growth prospect for LNG in the Puget
Sound Region for an owner of liquefaction equipment. The economics for a long-haul
customer are attractive and trucking companies have become interested in converting
their vehicles. The barriers should not be overestimated however and the companies will
need to see availability of fuel in their markets at a minimum before considering
conversion.

PSE System LNG Use

PSE may have at least three different uses for LNG that would create efficiencies in its
existing distribution system.

Gig Harbor Fill

Currently, PSE’s Gig Harbor LNG storage facility is filled about 17 times per year. The
source of the LNG is Northwest Natural Gas Company’s LNG facility in Portland or
Newport, Oregon. Having our own supply source, near the Gig Harbor facility would
add value in lessening the risk of LNG availability. PSE has experienced problems in the
past finding timely LNG fill for Gig Harbor on short notice. Without a reliable source of
supply, the risk of running out of LNG at Gig Harbor exists. If PSE owned an LNG
facility in Tacoma, there would be little risk of not being able to find supply due to
weather concerns or lack of available fuel.

The volumes involved would not justify a liquefaction facility of their own accord but a
facility built for an anchor customer could be sized to meet Gig Harbor requirements and
add value to PSE’s customers. The actual increase in size would be minimal.

System Peaking

PSE’s existing Swarr propane air facility is currently off-line pending a decision to make
certain safety, reliability and environmental compliance upgrades or to replace the
resource all-together. Swarr’s intended design capacity is 30,000 Dth per day of service.
However, when it was operational, it was primarily designated as a super-peak facility,
capable of providing 10,000 Dth per day. The current capital estimate for upgrades
ranges from $2 to $3 million. In addition, to the cost of the upgrades, gas system
planning is evaluating the enterprise risk associated with the facility. Should planning
determine that the facility represents undue risk, an LNG liquefaction, storage and
vaporization facility located at the Port of Tacoma may be able to provide comparable
and necessary system peaking capability by offsetting gas needed for the North Tacoma
distribution system.

Such a capability would require additional storage capacity at the liquefaction facility
along with vaporization. This equipment is expected to cost in the range of $7 to $10
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million. By contrast, 30,000 Dth per day of pipeline capacity would cost $4.5 million per
year, before consideration of firm gas supply reservation fees. If Swarr is indeed retired,
this could be a feasible replacement option. More extensive study is required by system
planning to properly evaluate this as an option, but preliminary analysis finds it a feasible
solution.

Kittitas County Supply

PSE has recently contracted with Cascade Natural Gas Co. (CNGC) for a permanent
exchange of resources that would provide adequate firm pipeline capacity to PSE’s
Kittitas gas-service area through approximately 2016-17. The transaction is subject to
acceptance by the FERC, but a favorable outcome is expected. Based on current long-
term forecasts for growth in the Kittitas service area, additional firm resources will be
required. Preliminary studies suggest that a facility similar to PSE’s existing Gig Harbor
LNG facility would be the least-cost resource. If future studies confirm this initial
conclusion, LNG product would be required to supply a Kittitas LNG peaking facility.

The volumes involved would not justify an LNG facility of their own accord but a facility
built for an anchor customer could be utilized to meet potential Kittitas LNG
requirements (requiring little or no incremental capital cost) and add value to PSE’s gas
customers in the form of savings relative to alternative fill economics.

PSE Growth Strategy

A viable LNG business plan must include sustainable growth. Supply arrangements with
TOTE and Washington State Ferry System form the base of PSE’s proposed strategy, but
capturing an increasing share of the trucking market over time is a way to achieve
sustained growth. This strategy is illustrated in Figure 8 below:

Figure 8: Growth in EBITDA Over 10 Years
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To hone this growth strategy we have issued an RFQ to identify a marketing consultant to
help better identify growth areas and help refine our marketing strategy. The RFQ has
been sent to:

e Concentric Energy Advisors
e Navigant Consulting
e Pace Global

The selected consultant will assist PSE in determining current and future market sizes for
LNG and CNG market segments in the Pacific Northwest, as well as, the anticipated
growth and key drivers and risks for growth in each segment.

The outcome of this work will be a detailed bottom-up assessment of the LNG and CNG
markets over the next 20 years for each market segment and associated risks of market
development. Some key insights will be:

e For each market segment, what are the upper and lower bounds of the growth
development timeline and market size?

e What is the likely timeline of adoption rates over the next 20 years?

e High level market strategy by segment. Can PSE partner with one or two key end
users or is this a merchant or retail market?

e What can PSE do to help drive the market? (Support with tariffs, political
pressure, work with key partners like other utilities, and UTC).

e What impact will uncontrollable market drivers have on key market segment
development in terms of timeline and volume? (e.g., Federal and state incentives,
environmental regulations, etc.)

e For each market segment what does the timing of consumption look like (e.g.,
Seasonal? One large delivery a year? Base load supply?)

e What impact will competitors have on our market size and timeline?

0 What is the reach of existing liquefaction supply from the north and the
south?
0 Which competitive suppliers could complement PSE’s efforts?
e What is the range of serviceable markets from an LNG facility?
e \Who can PSE partner with to reach each market segment?

The KEY DELIVERABLE will be a forecast of potential sales volumes for all of the
market segments in aggregate with associated forecast errors.

Important market segments to address include:
e Retail CNG/LNG:
0 Ground Transportation Fuel
= Heavy-duty, long-haul trucking
= Waste hauling
= Drayage trucks
= Return to base fleets
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= Off-road vehicles:
e Locomotive
e Factory and warehouse vehicles
0 Marine Transportation Fuel
= Washington State Ferries
= Cargo shipping
Tugboats/barges
= Cruise ships
= Other large recreational yachts
0 Industrial End Users
= LNG used in manufacturing process
= LNG as fuel in portable electric generation applications
= LNG used for heat in industrial applications
= LNG as fuel in off grid applications (development projects in the
remote WA locations).
e LNG for Utilities and Power Generators:
o Utility storage
= For sale to other NW utilities for peaking
= As support during pipe upgrade projects
0 Backup Power Generation Fuel—
= Replace diesel as backup fuel at gas plants
= Used as cheaper fuel than diesel or potentially pipeline gas on peak
days

Marketing Partners

In parallel with identifying and retaining a market consultant, PSE has been having
discussions with a variety of companies that have the potential of serving as a marketing
partner, including:

e Air Products
e Linde
e Maxum

Air Products and Linde are both LNG technology providers, although Air Products
appears to be focused on an “own and operate” business model rather than just a provider
of technology. Hence, it is unclear to what extent Air Products is interested in a
marketing partnership if they do not own a significant stake in the facility. Linde has
thus far demonstrated much greater flexibility and has indicated that they would be
willing to contract for a portion of the plant’s capacity and fill that capacity by driving
regional LNG growth. Maxum has been active in the regional maritime industry and
could be an effective partner in the space, although they appear to have a more
conservative strategy than Air Products or Linde, limiting their commitment to plant
capacity only to the extent they can pre-arrange supply contracts with customers.
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Natural gas liquefaction technology is well established and offered by several reputable

and creditworthy companies, including:

Air Products
Black and Veatch
Linde

Kryopak

As mentioned previously, Air Products’ business model may preclude them as a
technology provider to a PSE-owned facility. All three providers offer liquefaction
systems based on a single-mixed refrigerant process, which, generally speaking, is the
most appropriate process for facilities in the size range being contemplated. This process

is shown schematically in Figure 9.

Figure 9: Single Mixed Refrigerant Cycle
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To assist in selecting a technology provider and, later, in providing owners engineering
services under a design-build contract structure, we have selected CH-IV International,
which has been providing engineering and consulting services in the LNG value chain
since 1991. As part of our growth strategy, we envision a facility with expansion
potential. Given the modular nature of these facilities, our approach should be feasible,
provided it has been accommodated in the site selection and project layout. Figure 10

shows an LNG facility of comparable size located in Pinson, Alabama.
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Figure 10: Single Mixed Refrigerant LNG Facility

LNG Bunkering

In the maritime sector, bunkering of LNG (i.e., transferring the LNG into the vessel) is a
critical step. TOTE strongly desires a barge-based bunkering solution and such
capability would allow for fueling of other regional maritime customers. This will enable
them to continue to fuel their vessels at the same time they are off-loading and on-loading
cargo; consistent with their current practice. Unfortunately, there is very little experience
with LNG bunkering in the United States. There is limited experience in Norway and
U.S. companies are attempting to learn from that knowledge base. Separate from the
technology and infrastructure associated with bunkering are the applicable regulations. It
is anticipated that the U.S. Coast Guard will be the lead agency with respect to these
requirements, and efforts are underway to understand, work with, and shape Coast Guard
regulations. At the present time, Maxum and Foss have been identified as potential
bunkering partners, and the project team is working to expand this list.

Siting

PSE is presently considering two areas (Port of Tacoma and Port of Everett) that may be
suitable for an LNG facility. Both have a deepwater harbor and available land zoned for
heavy industry. Siting the LNG production plant near the source of natural gas and close
to bunkering/barging facilities are important objectives. Tacoma is home to TOTE and
has one or more potential sites but requires a significant investment to upgrade PSE’s gas
distribution system. Everett has suitable gas infrastructure but project development costs
would be partially offset by higher operating costs associated with the longer barging
service required to deliver fuel to TOTE and the core Tacoma and Seattle maritime
markets.
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An Environmental Impact Statement will be required, The EIS will likely address:
e Geology

Soils and sediments

Water resources

Biological resources

Land use, hazardous waste recreation and visual resources

Socioeconomics

Transportation

Cultural resources

Air quality

Noise

Reliability and safety

Cumulative impacts

A significant work effort will address public safety including elements of plant safety,
management/operational safety systems and risk assessments. Siting of this facility will
require a risk-based verification including modeling for thermal radiation and flammable
exclusion zones as well as flammable vapor dispersion analyses.

A fatal flaw analysis is important early in this process to determine if the sites are suitable
for an LNG plant with respect to the aforementioned exclusion zones.

Project Team

In order to pursue this LNG strategy we have assembled a comprehensive PSE project
team as shown on Figure 11. The project team will evolve as the project moves through
various stages- from development to construction and into operation.
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Figure 11: PSE Project Team Org Chart
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Potential Business Models
PSE evaluated three potential LNG business models:

1. Provision of Distribution and Commodity to Third Party LNG Suppliers;

2. Ownership of LNG facilities with an Anchor Customer, with a strategy to grow
the business over the longer term; and

3. Ownership of Retail LNG Fueling Stations, in addition to LNG infrastructure.

All three of these business models contemplate PSE’s involvement in the fuel supply
portion of the value chain, as opposed to any consideration of involvement in the end-use
part of the value chain. We opted to ignore this realm because PSE is clearly not suited
to, and has no experience in the provision, maintenance or retail selling of transportation
equipment.
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In consideration of these business models, we take a view that any ultimate venture by
PSE should fit within its core competencies and align with its strategic triumvirate of
Efficiency, Dependability and Safety.

With regard to core competencies, we have identified the following characteristics that
we believe best define those applicable to PSE:
e Sourcing and distribution of electricity and natural gas to end-use customers
e Safe and economic operation and ownership of major energy production and
distribution infrastructure
e Regulated business model operation

1) Provision of Distribution and Commodity to Third Party LNG
Suppliers

The most basic option for PSE would be to let a third party own and operate an LNG
facility. In such a scenario, PSE would ideally supply the distribution service to the
facility as well as the commodity. However, a third party could certainly opt to procure
its own commaodity and perhaps even bypass PSE’s distribution system.

Financial Evaluation

Under this business model, PSE’s financial growth would come in the form of additional
EBITDA earned as a result of new distribution system upgrades that would occur to serve
a liquefaction facility. For this analysis we assume that the facility would be located at
the Port of Tacoma. This assumption is made given that the most likely anchor customer,
at this point, would be TOTE which would require service at the Port.

Table 7 below shows the five year EBITDA forecast for PSE’s investment in the
expected $31 million distribution system infrastructure improvements as requested by
Clean Energy. The modeling assumed that PSE would hold a special contract with the
third party LNG supplier and there would be no lag.

Table 7: PSE EBITDA for distribution upgrades to the Port of Tacoma.

EBITDA $ 4,262,000 S 4,127,000 S 3,976,000 S 3,831,000 S 3,692,000

Strategic Fit

Provision of distribution and commodity clearly fits within PSE’s strategic framework
and core competencies. Given that PSE has provided these services safely, dependably
and efficiently for over 100 years, we have deemed it unnecessary to pontificate its
strategic fit further
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Risk Analysis

System A third party could decide to bypass PSE’s distribution system with a
Bypass lateral to the Port. While PSE has some inherent competitive advantage,
Clean Energy is exploring this option with Northwest Pipeline.

Loss of The strategy removes PSE from the involvement with the ultimate end-use
Customer customer and any other growth customers down the road.

Contact

Loss of If a third party owns the liquefaction facility, PSE may not be able to cost
System effectively use the facility for system uses including Gig Harbor, Kittitas
Benefits County and a system peaking capability. At best, we would be able to

source LNG from the facility for Gig Harbor or Kittitas County but at a
market based price that will provide less savings for PSE’s customers.

Regulatory and Political Issues

This business model would require little in the way of regulatory and political action by
PSE. Most likely, there would be some effort required to negotiate a special contract (if
PSE’s distribution system is used) with the third party and the associated WUTC
interaction to gain appropriate approvals.

2) Ownership of LNG Facilities with an Anchor Customer

The second business model under consideration is PSE ownership of gas liquefaction and
storage facilities with a long-term anchor customer under a regulated tariff or special
contract. In this model, PSE would secure a long term contract with a large LNG
customer and then permit and construct the liquefaction facility and appropriate storage.
Ideally there would be some excess capacity in the facilities that would allow for
ancillary use in PSE’s system and supply of other smaller customers that may appear.

Liquefaction facilities are available in a range of sizes from multiple millions of tons of
production per year in a bulk LNG export facility to a small peaking facility that might
produce 30 million gallons per year. Given the size requirements of a liquefaction
facility, an anchor customer would have to be a very large user for the project to make
economic sense. This requirement points any business opportunity to potential customers
in the maritime market.

Financial Analysis

PSE has modeled the economics of an LNG facility installed at the Port of Tacoma sized
to accommodate TOTE as an anchor customer with sufficient additional throughput and
storage to accommodate PSE’s ancillary needs along with a small amount of market
growth. That analysis conveyed that such a project would add approximately $100
million to rate base and $12 million dollars of EBITDA. The table below shows the first
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five years of expected EBITDA from the project. It should be noted that very little
regulatory lag would be expected in this scenario as new rates designed to cover project
costs, would become effective at COD.

Table 8: Projected five year EBITDA for a PSE owned liquefaction facility

EBITDA 12,277,086 12,148,812 12,017,616 11,883,429 11,746,184

Strategic fit
Ownership of an LNG facility fits well with PSE’s three pronged strategy.

Safety PSE has a long history of safe operation of complex energy generation
facilities including combined and simple cycle gas plants, hydro
facilities, underground gas storage, LNG Storage and wind power
plants. According to LNG expert Garry Hart, VP of Black & Veatch
LNG, operation of an LNG facility requires the same skill set as one
would find in power generation plant management. Specifically he
noted that the successful skill-set typically includes a highly structured,
procedures oriented view towards efficient operation and a priority on
safety.

Dependability  As the certificated supplier of natural gas in our designated territory,
our customers should be able to depend on us to provide their natural
gas needs in whatever physical form is requested. By serving a large
customer with LNG, we are solidifying our reputation as a reliable
provider of energy commaodities for our customer base

Efficiency Ownership of an LNG facility would provide PSE with ancillary
system benefits that would help lower costs for all PSE gas customers.
As mentioned before, these include LNG supply for Gig Harbor and
Kittitas County and potential use as a system peaking resource.

Ownership of LNG facilities also aligns well with PSE’s second core competency:
Ownership and operation of major energy production and distribution
infrastructure.

LNG is, at its core, another form of energy conversion. As mentioned above, PSE is no
stranger to the operation of complex energy facilities. PSE also operates an existing
LNG storage facility. Liquefaction of gas would technically be a new process for PSE
but its one that several other natural gas distribution utilities and pipelines have
successfully mastered.
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Regulatory and Political Strategy

Development and ownership of an LNG facility will require substantial effort on the
political and regulatory front.

From a political standpoint we expect that PSE’s formidable community and political
relationships will be brought to bear to help facilitate the development effort. The
development team will need to muster support for the project from key community
stakeholders and local government bodies.

On the regulatory front, there will be work to gain appropriate regulatory treatment for
the project. Specifically, a special contract or new tariff will need to be structured to
meet customer and company needs and also be approved by the commission. In addition,
the team will need to arrive at a fair allocation of the cost of distribution upgrades
applicable to the project.

Risk Analysis
Permitting Permitting a liquefaction facility in Washington State would be a

substantial undertaking for any firm. It is a little understood fuel
and is likely to raise concern among the public. While PSE is well
experienced and highly skilled in difficult permitting projects, this
would require determined focus by the organization.

Customer Credit ~ The facility would depend heavily on off-take of a a few large

Exposure customers. Accordingly, the project would always be highly
exposed to those customers’ credit. PSE will need to ensure that
any anchor counterparty provides acceptable credit support.

Safety/Operation  Operation and maintenance of an LNG facility does present PSE
with a new set of safety challenges. Just as with any of its complex
energy production facilities, PSE will need to ensure that it employs
best in class safety procedures.

3) Ownership of Retail LNG Fueling Stations

The final business model under consideration assumes that PSE could own retail LNG
gas stations as an extension of its ownership of liquefaction and storage capacity. Given
the regulatory environment that PSE operates under, it would be hard to imagine that PSE
would be allowed to own LNG gas stations in a regulated framework. Accordingly, this
would likely be structured as an unregulated subsidiary.

42



Exh. RJR-5C
Page 58 of 1871

CONFIDENTIAL

Financial Analysis

Estimating financial performance for an unregulated venture of this nature is inherently
difficult. The station would be subject to competitive pressures and associated pricing
variability. We can however make some basic assumptions to size the potential cash
flows from a single station, under a good scenario. Sizing the cash flow would provide a
sense of magnitude of the potential earnings against which one could weigh the risks of
the venture.

For this exercise, we assumed that the initial cost of a gas station would be approximately
$1 million dollars and would be fully funded by equity at an expected hurdle rate of 20%.
To meet this hurdle rate, the enterprise would have to produce $210,000 per year of free
cash flow.

This is basically a best case scenario and assumes that competition does not exist. Given
the fact that neither PSE nor any of the parent organizations holds any existing capability
to manage a retail fueling station venture, it seems unlikely that the company could really
accomplish this financial result. Instead, an entire internal support organization would
need to be created to manage the station(s), the fixed cost of which would overburden
such a small venture. Other competitors are much better structured to do this efficiently.

Strategic Fit
This business model has a mixed fit within PSE’s triumvirate of strategic focus.

Strategy Fit

Safety PSE could likely operate LNG fueling stations at a safety level that met
its requirements. It would take some preparation, but we expect that
PSE’s theories around safe operation could be applied to a retail gas
station.

Dependability PSE could conceivably fail at managing a set of retail fueling stations in
a dependable manner. Such a business requires an entirely additional
support structure for retail operations that PSE does not currently hold.
For example, PSE would have a whole new set of tax and other
regulatory reporting obligations. As well there would need to be a retail
product purchasing organization to stock the attached store.

Efficiency Efficiency would likely be a struggle for PSE in this business model. It
is likely that PSE could struggle through and eventually be able to
manage a retail operation. However its lack of existing internal support
structure for such a business would likely leave it in an uncompetitive
cost position.

Ownership of retail fueling stations does not comport with PSE’s core competencies. A
retail gas station represents a step beyond what PSE would typically do in its distribution
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business and an unregulated entity would be very difficult to establish. PSE is well
positioned to provide commodity through its distribution system to fixed location homes
and business. Playing the role of retail front-man for the sale of that commodity to a non-
fixed and highly variable customer set, such as that found in a gas station, is a very
different business.

Risk Analysis
Unregulated This would likely require the establishment of an unregulated
Subsidiary subsidiary which would be difficult at best and impossible at

worst.

Effective operation ~ PSE is simply not internally structured to efficiently operate a gas
station. The company would have to create an entirely additional
internal support structure to manage a retail operation and would
not be cost competitive.

Regulatory and Political Strategy

If PSE were truly committed to going this route, it would require a Herculean political
and regulatory effort to muster the required support to launch such an unregulated
venture. The downside risk is simply too great in comparison to the opportunity to earn
a few hundred thousand dollars of incremental cash flow.

Recommendation

Based on the full financial and risk analysis completed on the three business models, we
recommend that PSE pursue business model number 2: PSE Ownership of
Liquefaction with an Anchor Customer.

This recommendation is based on 5 key findings:
1) This model offers the highest financial return to the company.
Ownership of an LNG facility provides more than twice the annual EBITDA as any
other business model. It offers the best opportunity to invest capital to serve a
customer’s need while simultaneously providing system benefits.

2) It fits well with PSE’s three pronged strategy and core competencies.

PSE should be able to operate and maintain an LNG facility safely, efficiently and
dependably just as it currently does with all of its electric generating facilities, LNG
storage and underground gas storage facilities.

3) The risks presented are within PSE’s capability to manage.

PSE’s experience in development projects and safe operation of complex energy
facilities make it well positioned to mitigate and control the risks that come with the
siting and operation of an LNG facility.
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4) It provides the best opportunity for future growth.

As owners of an LNG facility, PSE would be in the best position to capture additional
market growth in LNG transportation usage. New maritime and trucking customers
will inevitably look to the owner of existing supply as they consider switching to
LNG.

5) Based on PSE’s cost of capital and regulated business model, we can offer the
service at a very competitive price.

Most of the competitors in the marketplace price LNG on a diesel minus basis, where

PSE would price it on a cost-of-service basis. This should make PSE the lowest cost

provider. A counterparty may also be more confident in a local business that has

been established for over 100 years.

The first business model, Provision of Distribution and Commodity to a Third Party LNG
Suppliers, could also be pursued by PSE. In fact, if PSE fails to procure an anchor
customer for a liquefaction facility, this business model will be its fallback option.
Unfortunately this business model does not offer as attractive a financial reward as
ownership of LNG facilities. The risk of bypass also exists and a third party supplier is
likely to procure its own commodity. Finally this business model removes PSE from the
direct customer interface and leaves all the rewards of future growth to a third party.

The third business model provides little financial or strategic value to PSE and the added
risks and complexity of retail fuel provision in a variable and competitive environment do
not mesh well with PSE’s core competencies.

Next Steps

PSE’s next steps encompass a range of activities across a broad array of disciplines, as
follows:

Customer ldentification

e Continue working with TOTE to establish PSE as preferred supplier.
0 Work with TOTE regarding technology providers.
0 Work with TOTE regarding bunkering solutions.
o Work with TOTE regarding gas cost hedging.
0 Support TOTE’s efforts for favorable EPA regulatory regime.
0 Support TOTE in community and communications strategy.

e Continue working with Washington State Ferries regarding LNG supply.
0 Reach out to the Washington State House and Senate transportation

committee leaders to explore public/private partnership solutions.

0 Explore sources of conversion capital.

e Explore other maritime opportunities.

e Explore trucking market opportunities.
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Potential Partners
e Indentify preferred technology provider and contracting approach.
Further explore fuel bunkering solutions and economics.
Identify and retain marketing consultant.
Indentify marketing partners.
Continue to work with gas planning and project management to hone scope and
cost estimates for required distribution system upgrades.

Siting and Permitting
e Explore siting option in Tacoma area, including Puyallup tribal property.
e Explore potential siting issues at Port of Everett
e Understand permitting and setback requirements.

Community and Communications Strategy
e Flesh out comprehensive community and communications strategy to support
siting and marketing efforts.

Regulatory Strategy

e Develop proposed structure for an LNG tariff and supporting special contracts,
and regulatory filings, including necessary accounting petitions.
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-@ PUGET SOUND ENERGY

The Energy To Do Great Things

DATE: January 16,2013

TO:

Board of Directors

FROM: Kimberly Harris

RE:

Liquefied Natural Gas Development Strategy

OVERVIEW

Since late 2011, PSE has been studying the potential to develop and own a liquefied natural gas
(LNG) facility in the Puget Sound region to serve marine and on-road transportation. This
initiative also includes the potential to supply gas during peak periods to PSE’s distribution
customers.

PURPOSE OF THE DISCUSSION
At the January 23 Board meeting, management will present an update of its LNG development
efforts and request the Board’s feedback on next steps.

CURRENT STATUS

Since the last LNG update provided to the Board on May 9, 2012, management has completed

the following action items:

1. Site evaluation to identify a preferred location for an LNG facility; the Port of Tacoma was
selected, and long-term lease negotiations commenced in November of 2012;

2. Analysis of regulatory requirements including LNG exclusion zones and Coast Guard

requirements;

Creation of a permitting strategy and initial meetings with key agencies;

Selection and engagement of supporting consulting firms for the project permitting process;

Began the selection process for firms to provide front-end engineering and design; and

Conducted preliminary commercial negotiations with potential anchor customers.

o 1w

. PRE-READING MATERIALS (attached)

1. Background materials on LNG prepared by management.

2. Concentric Energy Advisors’ market research study on the potential for LNG in marine and
transportation markets in the Puget Sound Region.

3. Management’s presentation for discussion at the January 23 Board meeting. Topics include
Risks and Opportunities, Site Details, Development Strategy and Financial Implications.

PSE TEAM

1. Paul Wiegand- Senior Vice President, Energy Operations

2. Clay Riding- Director, Natural Gas Resources

3. Nathan Adams- Manager, Development and Strategic Initiatives
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Introduction

The purpose of this document is to summarize the development efforts to date, and convey the
planned activities for the future, on a PSE owned Liquefied Natural Gas (LNG) facility.

This facility is being developed for two purposes. The first is to serve transportation end users in the
Puget Sound region. The plant will take natural gas from PSE's distribution system and cool it to

a liquid state for consumption as a transportation fuel. The plant will have a marine loading system

to fill LNG barges to serve marine LNG customers. It will also have truck loading facilities so that
tanker trucks can transport the LNG to land based truck filling stations and end-users throughout the
northwest.

The second use will be for system reliability with a portion of the plant being reserved to supply

LNG for PSE's own peak-shaving needs. The facility will have LNG vaporization capabilities in order
to provide supply to PSE’s system during peak, cold weather conditions. PSE will reserve a small
portion of the liquefaction capacity and a large portion of tank capacity in order to have LNG on hand
to inject back into the distribution system during cold weather events or supply disruptions. This will
provide increased reliability for PSE customers throughout the system.

This project will require certain upgrades to PSE's gas distribution system in order to support the
plant; the upgrades will also reinforce the greater Tacoma system for other natural gas customers.

Current Status

The development team has spent the bulk of the past 12 months immersed in pre-development
activities. The work initially focused on interaction with potential anchor customers, siting review,
permitting considerations and technical due diligence.

PSE has met with several potential large customers for the facility and has advanced initial
commercial negotiations with the more promising entities. More detail on specific customers and
their status with the project is detailed below.

The team also conducted an exhaustive search for a suitable facility site while simultaneously
conducting due diligence on LNG specific regulations and permitting options. Siting of an LNG
facility is particularly challenging as such facilities are subject to Federal regulations governing certain
exclusion zones around the plant. In short, this requires substantially more land to be controlled

than the actual footprint of the installed equipment. Through guidance provided by LNG consulting
firm CH-IV International, the project team has identified a preferred site at the Port of Tacoma and is
finalizing a long-term lease with the Port.

PSE has also completed extensive due diligence on permitting options for LNG facilities. The team
interviewed several legal and LNG consulting firms in consideration of both FERC and non-FERC
permitting scenarios. Based on required time lines and jurisdictional issues, PSE has elected to
permit the facility through local jurisdictions.



Exh. RJR-5C
Page 73 of 1871

INTRODUCTION | 2

CONFIDENTIAL

Next Steps

In 2013, PSE will finalize contracts with one or more anchor customers and formally launch the
permitting and engineering effort. On the commercial front, PSE believes that key potential anchor
customers will be in a position to commit to LNG from a specific supplier by mid-year. We intend to
pursue these key customers aggressively with a goal of having fully binding LNG supply agreements
in place by year end. Management anticipates seeking board consent for any negotiated agreements,
consistent with the board’s delegated authority. The summary schedule is shown below.

PSE also expects to engage an engineering firm by the end of January to begin the front end
engineering and design (FEED) which is expected to take 4 to 6 months. The engineering and
design work is critical to developing accurate facility costs, as well as informing certain components
of the permitting process.

PSE engaged CH-IV International to help with pre-development siting due diligence and preliminary
plant design considerations. Permitting efforts for the facility have already begun with initial work
focused on developing a thorough project description and assessing impacts. PSE has engaged
CH2MHill as the primary permitting consultant. In addition, GeoEngineers has been contracted for
geotechnical and contamination expertise, Moffatt & Nicholl for dock/pier design work and Stoel
Rives as permitting consultants and legal support. The project team hopes to submit initial permit
applications in the second quarter of 2013.

Summary Project Schedule

Date Item

Jan — Mar 2013 Preparation of environmental studies and permit applications
Feb 2013 Signing of lease option

Feb 2013 Commencement of Front End Engineering and Design (FEED)
April 2013 Submittal of permit applications

Q32013 Finalization of FEED

Q2 2014 All permits received and construction start

Q32016 Plant commercial operation
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Customers

The facility is expected to have at least three direct customers — one or more large marine anchor
customers, PSE’s gas distribution system and at least one LNG marketing customer.

1. One or more large marine anchor customers. The two most likely opportunities
include:

* Totem Ocean Trailer Express (TOTE): An owner and operator of two roll-on/roll-off cargo
ships that operate continuously between Tacoma and Anchorage.

* Alaska Tanker Company, an owner operator of four oil tankers that operate from Alaska down
the west coast of the U.S.

2. PSF’s gas distribution system. The facility would provide incremental gas
peaking supply to PSE as well as provide LNG for the satellite facility in Gig Harbor.

3. At least one LNG marketing customer or other large LNG consumer. PSE expects
that an LNG marketing customer or customers will undertake direct sales and distribution to truck
fleets, barges, and ferries in the regional LNG market.

Potential Large Marine Anchor Customers

PSE has identified two high potential marine anchor customers that would demand enough LNG to
represent a viable anchor customer.

TOTE

TOTE operates two roll-on/roll-off cargo ships between Tacoma and Anchorage. Each ship operates
almost continuously spending only 6-8 hours at each port and completing one roundtrip voyage per
week.

TOTE has announced plans to convert its ships to gas fired capability in response to new maritime
emissions regulations. In 2010 the International Marine Organization (IMO) approved the North
American Emissions Control Area (ECA), establishing more stringent emissions standards within 200
miles of the U.S. and Canadian coast (see figure 1).
Vessels operating in the ECA had to reduce their
emissions to a level equivalent to burning a fuel with
a sulfur content of 1% in August 2012 and must
reduce it further to a 0.1% equivalent level by 2015.
There are three options for compliance:

1. install stack scrubbers,
2. buy more expensive lower sulfur diesel, or

3. switch to a sulfur free fuel such as LNG.

Scrubber technology remains unproven and
requires dealing with large amounts of waste
product, so few vessels are expected to opt for Figure 1. North American ECA

this technology. Ocean going vessels operating

trans-continental routes are only subject to ECA requirements while in the ECA waters, so most are
expected to choose to burn the more expensive, lower sulfur diesel while in the ECA and switch to
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heavier marine fuels for the rest of their voyage. Those ships that operate mostly or entirely within the
ECA are the best candidates to switch to LNG.

TOTE's route from Tacoma to Anchorage takes place entirely inside the ECA. The decision to convert
to LNG weighs a large upfront capital cost followed by significant fuel savings against increased
cost for low sulfur petroleum fuels. The conversion of TOTE's ships to handle, store and burn LNG is
expected to cost approximately $90 million.

In June 2012 TOTE entered into negotiations with the U.S. Environmental Protection Agency (EPA)
which administers ECA in U.S. waters, and the U.S. Coast Guard which enforces ECA. TOTE sought
a temporary exemption from having to comply with the lower sulfur fuel requirements while their ships
are being converted to run on LNG. In an agreement dated July 31, 2012, TOTE was awarded a
Regulation 3 permit, granting TOTE a temporary exemption through September 30, 2016.

Puget Sound Energy has been in conversations with TOTE since late 2011 and entered into a
memorandum of understanding (MOU) signed July 27, 2012. The MOU provided that TOTE would
work exclusively with PSE through the end of 2012 to set up the framework for a future agreement
to be negotiated between PSE and TOTE that will make binding commitments to move the project
forward. However, the MOU has expired without the framework agreement in place.

In December, TOTE's parent company, TOTE Inc., announced that they would be commissioning two
new LNG capable container ships for its Jacksonville, FL to Puerto Rico operations. It has made an
internal decision to revisit its strategy for LNG supply for all of its future LNG capable ships. There is
a possibility that TOTE will elect to conduct a solicitation for potential providers in Q1 or Q2 2013.

Alaska Tanker Company (ATC)

ATC operates four oil tankers on the west coast of the United States. ATC'’s vessels transport all of

BP’s North Slope crude oil from Alaska to refineries on the west coast including those in the Puget

Sound region. Like TOTE, ATC operates entirely within the ECA and would stand to benefit from the
favorable economics of using LNG as fuel.

In late 2012, ATC approached the EPA to discuss an ECA waiver, similar to that granted to TOTE.
According to ATC, EPA has tentatively agreed to issue the ECA waiver, once ATC makes the
commitment to switch to LNG. ATC is currently working to secure internal approvals to commit to
LNG and finalize the waiver with the EPA.

PSE has met with ATC several times to discuss potential deal structures and supply logistics. We
expect to continue a dialogue with them as we progress through the development process.

PSE Gas Distribution System

PSE resource planning routinely considers various options to cost-effectively serve PSE customers’
current and future needs. Due to the weather-sensitive demand of gas customers, the gas system
can experience extreme demand for very brief periods of time, measured in hours and days for 5-10
days per year. Resources specifically designed to serve only this last increment of extreme demand
are typically expensive on a per unit basis, but may be more cost-effective than a resource designed
to be used every day, such as year-round pipeline capacity and the accompanying supply. An LNG-
based peak-shaving resource, especially when included as part of a base-load liquefaction and
storage facility, appears to be a cost-effective way to meet peak demand.
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Given the proposed plant location at the Port of Tacoma, PSE has determined that at least 30,000
Dth per day can be vaporized back into the distribution system and absorbed by customers in the
Tacoma area. In order to provide this peaking resource, PSE's gas customers would subscribe to
approximately 300,000 Dth (3.6 million LNG gallons) of storage capacity and enough liquefaction
capacity to fill the tank annually (over a 260 day period); in addition, PSE gas customers would bear
the cost of vaporization equipment required to deliver 30,000 Dth per day of supply.

Though substantial capital costs are involved, the annual cost to customers appears to be lower
than if conventional year-round pipeline capacity and peak-day gas supply resources are acquired
for the few days needed each year. Furthermore, having stored supply located on PSE'’s distribution
system, as opposed to remotely located, provides an additional measure of supply security for PSE'’s
customers in the event of extreme weather or supply disruptions.

A portion of the same gas distribution system upgrade required to deliver natural gas to the LNG
plant on most days, would be available to take the vaporized LNG back out to customers. Thus, the
location of the plant improves reliability of service in the Tacoma area for residential, commercial and
industrial customers, and reduces the need for additional peak-day system upgrades to serve those
traditional markets for many years.

In addition to the vaporization capacity of the proposed facility, the peak-shaving component could
be increased to include a diversion of the natural gas for the other LNG customers, since liquefaction
and vaporization would not occur simultaneously. On a peak day, PSE could choose to use its
storage to provide service to LNG customers and redirect the natural gas to serve other distribution
customers. Such use would reduce the number of days of available storage to 5 or 6 days, but
increases the peaking component from 30,000 Dth per day to as much as 55,000 Dth per day under
the current design assumptions.

PSE's Integrated Resource Plan analyses will be used to demonstrate the relative cost-effectiveness
of the LNG peak-shaving resource.

Third Party LNG Marketer

In an effort to market the use of LNG as a transportation fuel to the region, PSE plans to toll part

of the facility to a third-party LNG marketer and distributor. PSE has held commercial discussions
with several entities interested in contracting for long-term tolling of a PSE-owned LNG facility. PSE
proposed a model wherein the entities would sign a long-term contract with PSE to toll a specific
amount of the plant capacity under cost-of-service based rates. The contracting entity would develop
the greater transportation market for LNG in the Puget Sound region, and be responsible for selling
and distributing to end-users.

PSE has discussed such an arrangement with:

 BP *  Maxum Petroleum
*  Shell » Teekay LNG Partners
e Air Products * Targa Resources

* Linde * Blu (Transfuels LLC)
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PSE has held numerous meetings and commercial discussions with the above listed parties in order
to determine which one(s) would be the most suitable customer. Most of the companies fell away
due to an inability to make a long-term commitment in a timely manner or were not interested in
PSE’s business model.

At this point, BP, Linde and Blu appear to be the remaining candidates willing to make a long-term
commitment to toll the facility. PSE is currently negotiating term-sheets with all three that outline a
long-term tolling of plant capacity and exclusivity or right-of-first-refusal provisions. In the case of
Linde, the agreement could also include engineering, procurement and construction of the facility as
well as operation and maintenance of the facility post-construction, with safeguards to ensure that
they would be the lowest reasonable cost supplier.

The total capacity that these entities would toll from the plant has not yet been determined but
preliminary indications are that they are confident that the Puget Sound LNG transportation market
would support 75,000 — 150,000 gallons per day beyond the needs of a marine anchor customer, by
2017 and would grow from that point.

Other Potential Customers

Beyond the large potential customers described above, there are a few other entities that a Puget
Sound region LNG plant could serve.

Washington State Ferries

The Washington Department of Transportation Ferries Division has been studying the benefits of
converting part of its fleet to natural gas fired engines for several years. In September of 2012 it
released a Request for Proposals for the provision of a full package of conversion of its six Issaquah
class vessels. This includes installation of new natural gas capable engines, tanks and fueling
systems, Coast Guard certification, fuel supply and financing of the entire package.

In response to the RFP, PSE is in discussions with both Rolls Royce and Wartsila who are
independently packaging separate responses. Both companies are attempting to assemble a
consortium that can provide all the services requested in the RFP.

Fuel consumption for the ferries is quite small relative to other large marine customers. The six
Issaquah class vessels that are targets for conversion to natural gas fueling would only consume

an average of 6 million gallons per year, growing to that level over several years as one vessel is
converted each year. While this load is relatively small compared to TOTE's expected consumption of
about 45 million gallons per year, the Washington State Ferries would be a natural partner for PSE in
spreading awareness of the benefits of natural gas. There is also potential for the ferries to grow their
LNG consumption over time if they convert additional ships.

Hawaii Gas

Hawaii Gas currently supplies synthetic natural gas (SNG) to about 70,000 customers throughout
the Hawaiian Islands. Roughly half of these customers are served by a distribution system of about
1,000 miles of pipe and the other half are served by onsite or portable propane tanks.

Hawaii Gas currently sources its SNG by converting it from a petroleum refinery byproduct. As

the feedstock is from imported oil, the cost per unit is quite high. Hawaii Gas is actively pursuing a
three phase plan to supplement and eventually replace its SNG by importing LNG to Hawaii. The
first phase of the plan, already under development, is to bring LNG in from the mainland U.S. in ISO
containers for use as emergency backup fuel. The second phase may involve construction of storage
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and receiving facilities in Hawaii and more ISO container shipments of LNG from the mainland to
supplement its use of SNG. The third stage would require the construction of a large receiving
tank and regular shipments of LNG for distribution customers, power generation and transportation
customers.

At this point, it is not clear if Hawaii Gas could be served from a non-FERC facility. PSE has
consulted several different law firms on the matter and has received conflicting guidance. It is also
possible that given the expected demand in phase 3 of its plan, a second plant would have to be
developed and built in addition to the Tacoma project currently contemplated by PSE.

Avista Utilities

Avista Utilities is a combined gas & electric utility providing service in Washington, Idaho and
Oregon. Avista has expressed interest in LNG to provide natural gas service to remote locations in its
service territory in residential, commercial and industrial applications. Preliminary discussions indicate
potential demand of approximately 5,000 Dth per day.

Expected Contracting Process

Contracting with both anchor customers and third-party LNG marketers is expected to involve a two
stage process. The first stage of the process consists of a “Framework Agreement.” This agreement
sets the expectations and commitments for both parties through the permitting period. At some point
during the permitting period, prior to construction, the parties will negotiate a definitive LNG supply
agreement. This agreement would establish the pricing, terms and conditions for the supply and
delivery of LNG.
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Overall Market Potential

Increased environmental regulations combined with the large spread between oil and natural gas is
spurring the development of the LNG transportation fuels market. In order to fully understand this
market, PSE retained Concentric Energy Advisors to assess the market potential for LNG in trucking,
maritime and industrial applications in the Puget Sound region. Concentric also provided a view of
market drivers and insights into how the demand for LNG will develop. Concentric’s full report can
be found as an attachment to this document, but key results are summarized below:

Evolution of the Heavy Duty Truck Market

The on-highway trucking demand for LNG is being driven by the price spread between low-sulfur
diesel and natural gas. Engine and truck OEM'’s have introduced LNG tractors and, as market
interest in LNG increases, their demand will likely increase helping to drive down costs. Major new
releases from Cummings-Westport, Navistar and Volvo are expected in 2013. The first adopters

of LNG trucks have been large interstate fleets like UPS that can afford to convert their trucks and
will realize savings at large economies of scale. As this market develops further, retailers like Clean
Energy and Flying J will begin to offer LNG at some key stations along interstate corridors. These
stations will open the market to smaller interstate and regional fleets who cannot afford the capital for
LNG stations of their own.

Concentric modeled fleet characteristics for all heavy duty combination trucking fleets that operate
in Washington. By modeling fleet fuel consumption, diesel and LNG price forecasts and conversion
costs, Concentric projected when it would be economical for fleets to convert to LNG (with a 15%
hurdle rate). Their forecast for LNG demand by truck fleets in the Puget Sound region is shown in

Figure 2. B
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Figure 2. Demand for LNG by the trucking industry in PSE’s market area.
Provided by Concentric Energy Advisors.
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Evolution of the Marine Market

Growth in the demand for LNG in the marine market is being driven by the ECA fuel requirements
which are creating upward pressure on
bunker fuel pricing. To assess growth Evolution of LNG Marine Market

unk : R S i e i o e
in this market Concentric looked at all eroele

potential candidates for conversion. In Eiuzzzs

this analysis, a vessel is only suitable 5 # Horizon

if it burns a large amount of fuel and ] | “ Ferry Other
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demand from the pleasure cruise industry. | 2" e WSE
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the future, however, as LNG infrastructure BRSPS

matures and they are able to get Supply Figure 3. Demand for LNG by the marine industry in PSE’s market area.
in all the markets that a given ship Provided by Concentric Energy Advisors.

operates through the year. The results of
Concentric's analysis are presented in Figure 3.

Competitive Landscape

There are three potential sources for LNG supply in the Puget Sound region: regional utilities selling
excess capacity on existing peak shaving plants, large world scale export facilities and development
of new greenfield LNG facilities in the Puget Sound region. With the exception of Fortis BC
(discussed below), regional utilities do not have enough excess capacity to supply a growing LNG
market and their plants are located far from the demand centers in the Seattle-Tacoma area. World
scale export facilities are likely to only be built if they are backed by firm international supply contracts
and are able to make it through the permitting process. Furthermore, these facilities will be targeting
foreign markets and are unlikely to chase regional transportation markets. The development of a small
scale LNG facility in the region (such as the one PSE is proposing) is perhaps the most serious
competitive threat.

Key Players in the competitive landscape are:

Fortis: FortisBC has an existing LNG peak-shaving facility located on the Tillbury River just
south of Vancouver, and has been selling relatively small quantities of excess LNG for trucking
fuel with the approval of their regulators. Fortis is planning to expand this facility with another
liquefaction train(s) to support a growing market. Fortis has partnered with Teekay LNG Partners
who will be its sole distributor of LNG to marine markets. Through this partnership, Teekay will
toll the capacity of the expanded plant and market LNG to maritime customers in Puget Sound
and British Columbia.
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Cheniere: Cheniere's Sabine Pass LNG facility, in Cameron Parish Louisiana, is the first world
scale LNG export facility to be permitted in the U.S. Cheniere expects its first production trains
to come online in late 2015. Although it is theoretically possible that they could transport LNG
to Puget Sound as marine fuel, transportation costs would be prohibitively high.

Shell: Shell may present the greatest credible threat of developing a new small-scale LNG
facility in the Puget Sound region. Shell has been actively chasing large LNG customers in the
region and has approached the Port of Tacoma with plans to develop a facility there. The Port
has since refused its proposal in favor of PSE’s proposed project. Shell has been operating
large LNG facilities for decades. Its purchase of Gasnor in Q8 2012 gave it access to LNG
bunkering markets in Northern Europe. Shell has also announced plans to develop an LNG
facility in Alberta dedicated to fueling regional truck fleets.

The market for transportation LNG is largely gravitating around two separate pricing regimes. In areas
where excess capacity is present on existing utility-owned LNG peak shavers, the utilities are offering
the service on a cost-of-service basis. Typically the utility will offer such service under a new tariff

that requires a contract. In some cases, the utility will build additional capacity but requires long-term
contracts to cover the cost. The other pricing regime is to price it on a diesel minus basis. This is the
method expected to be proposed by Shell and Blu LNG.

Figure 4 below shows EIA's forecast for diesel along with PSE forecasts of key pricing regimes in the
Puget Sound region, based on a TOTE-sized baseload customer. PSE's expected pricing is shown
on both a 20-year contract basis and a 10-year contract basis. The pricing offered by FortisBC out

of their facility in Tilloury, BC is also shown. Note however that this is the price of current excess
demand delivered at the plant which is already under contract. In order to serve the marine market
through Teekay, FortisBC will need to expand the plant, presumably at a higher cost of service.
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Figure 4: LNG pricing projections in Puget Sound region.
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Financial Impacts

PSE has conducted financial modeling based on order-of-magnitude plant cost estimates provided
by LNG engineering firm CH-IV and several EPC contractors, and distribution upgrade cost
estimates from PSE’s gas planning group. However, until the FEED study is completed, actual plant
costs will be subject to uncertainty.

Pro-forma financial information is presented in Appendix A that conveys the financial impacts under
two different scenarios. The first scenario assumes the construction of a 250,000 gallon per day
facility, enough to serve an anchor marine customer, PSE'’s gas system peaking needs and 100,000
gallons per day of additional capacity to serve other market demand. The other scenario starts
with the same assumptions but then shows additional capital expenditures associated with adding
liguefaction trains to meet the market growth described in Concentric’s forecast.
Both scenarios share the following assumptions:

* 8 Million gallon storage tank

* Initial liquefaction capacity of 20 million scfd (mixed refrigerant technology)

* Gas distribution upgrades include a 500 psi uprate

* 20 year contract with full plant depreciation over 20 years

* Distribution system depreciated over its 33 year asset life

* Costs:

» Engineering, liquefaction and major equipment: ~ $85 million

» Field erected, full containment storage tank: $42 million
» Balance of plant: $10 million
» Development costs: $15 million
» AFUDC: $17 million
e TOTAL PLANT CLOSING COSTS: $169 million

The first 5 year financial projections are summarized in Table 1.

Table 1: Five year financial summary.

($ millions) | 2017 2018 2019 2020 2021
Revenue 49.2 48.4 476 46.8 46.1
EBITDA 29.1 28.1 27.0 26.0 25.0
Net Income 11.2 10.7 10.2 9.7 9.3

A more detailed 20-year view is shown in Appendix A. Note that additional trains are not added until
2022 under the expansion scenario, so the first five year financials are the same in both cases.
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Site and Permitting Overview

Siting any LNG plant can be challenging because of the public’s perception of safety issues, as well
as federal regulations requiring substantial exclusion zones around the facility and its components.
Accordingly, a large enough parcel must be procured to accommodate the exclusion zones and
must be properly zoned for such development. For this particular LNG project, a site must be
geographically located to accommodate PSE system peaking needs and serve the marine fueling
market. PSE conducted an exhaustive search of the Puget Sound region and has determined that all
of those requirements are optimized on a waterfront parcel at the Port of Tacoma.

Selected Site

After exploring multiple locations the development team selected a 33 acre parcel at the Port of
Tacoma as the most suitable site for this facility. The major siting considerations were:

1. The exclusion zones and associated
size requirements required for an LNG
facility;

2. Proximity to PSE's gas distribution
system to effectively provide peaking
services; and

3. Delivery of LNG to marine and other
fueling markets.

The figure to the right shows an aerial photo
of the Port of Tacoma with the selected site
highlighted:

The facility will be located across Taylor Way Figure 5. Preferred LNG facility site
from TOTE's terminal. Locating the facility
close to TOTE offers the potential for both

land and barge based bunkering. Being able to bunker the - - ;- I NG
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the future. N

Figure 6. LNG Candidate Truck Fleets
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Gas System Upgrades

PSE's gas distribution system will require upgrades to serve an LNG facility at the Port of Tacoma
and accommodate vaporized supply. PSE's Gas System Planning group examined possible system
expansion scenarios that include additional pipe and increased system operating pressures, and
came up with two viable options.

Both options require installing about 4 miles of new 12 inch pipeline to connect the plant to PSE's
high pressure system that currently runs along E. 20th Street (just south of I-5). This section of
pipe presents construction challenges due to extensive soil contamination along the route. PSE's
interconnect with Northwest Pipeline at the Fredrickson meter station will need to be expanded
under both options.

The two options differ in how PSE'’s high pressure system between the Clover Creek Limit Station
(current end of the existing 500 psig distribution system) and the Port of Tacoma will be reinforced.
The preferred option has less total miles of new pipe and better utilizes the existing system. The two
options are as follows:

1. Uprate Option (preferred):

This option includes uprating about 1.9 miles of existing high pressure pipe to a maximum allowable
operating pressure (MAOP) of 500 psig. This pipe currently operates with an MAOP of 250 psig but
was tested to 750 psig when commissioned, with the expectation that it may one day operate at a
higher pressure. With this uprate, gas would be delivered from the Fredrickson meter station directly
to a new limit station. From this location, one mile of new pipe is needed to connect to the Salishan
lateral which extends north towards the Port. PSE currently operates a number of high pressure
pipelines with an MAOP of 500 psig; however, the WUTC must approve any pipe that operates
above 250 psig. PSE regularly makes uprate requests to the WUTC for certain sections of pipe, and
therefore does not anticipate anything out of the ordinary with this request.

2. Alternative Option:

This second option does not require operating above 250 psig, but requires construction of 4.25
miles of new 16-inch diameter pipeline in Pierce County and 1.0 mile of new 16-inch pipeline in
Sumner. This new construction is required to maintain existing system capacity, performance and
reliability. This option is the more expensive alternative, but could be used if the WUTC does not
approve the uprate discussed above.
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Permitting strategy

PSE has prepared a permitting matrix (see Appendix B: Permitting Matrix) that enumerates the
federal, state and local key agency stakeholders as well as the permits necessary for developing
the LNG facility. The process of permitting an LNG facility will be complex, and the strategy will be
continually refined taking into account risks, timing and options as the project moves forward.

Permitting Issues

Import/Export Terminals

LNG is not without controversy, most of which is associated with much larger import/export terminals.
In the United States, LNG is most frequently associated with either deep-water import terminals
proposed to receive LNG from ocean-going vessels from gas-rich nations or export terminals
proposed to send gas from North America to gas-short countries’. Permitting and development of
such facilities frequently requires significant in-water work to deepen and enhance port terminals,
accompanied by the development of new natural gas transmission lines across long distances to
reach major gas distribution systems. Such projects, especially in the Pacific Northwest have been
lightning rods for environmental groups, and have faced many hurdles and opposition. PSE will
differentiate this project from those much larger import/export terminals.

In-Water Work

PSE’s LNG facility will not require dredging at the Port of Tacoma site. An existing timber pier will be
replaced with a smaller steel or concrete finger pier to comply with U.S. Coast Guard requirements?,
in-water work will trigger Army Corps of Engineers involvement, Section 7 Endangered Species

Act consultation with the U.S. Fish & Wildlife Service and review of essential fish habitat via the
Magnuson-Stevens Fishery Management and Conservation Act with the National Marine Fisheries
Service.

Public Safety

Public safety fears of gas explosions?® at terminals and in pipelines have been exploited in the press,
contributing to considerable public opposition to siting LNG import/export terminals across the
country. The successful permitting of a liquefaction/storage/fueling facility by PSE will require a
coordinated strategy in order to educate the public on the proven safety record of LNG, separating
myth from reality and much smaller scale of a fueling facility. This strategy will have to be developed
and implemented well in advance of submitting the first permit applications.

Agency and Public Outreach

There are numerous stakeholders to account for in the process of obtaining development approvals.
Principally, these groups include administrative regulatory agencies (ports and local, state and
federal agencies); elected officials (local, state and federal); industry organizations (labor, maritime
shipping, industry associations); Native American tribes; and non-governmental organizations, most
likely environmental groups, and possibly vicinity residents*. Each of these groups will have different
interests and issues. Identifying and understanding their interests will inform the message and

" LNG facilities unassociated with import terminals exist across the county, principally as peak shavers to serve local gas distribution companies. To
date only one facility in the U.S. has received FERC approval to export LNG.

233 CFR Part 127.

3 LNG in its liquid form does not burn; when released into the atmosphere, it forms a vapor cloud. Natural gas is lighter than air and is only flammable
when in concentrations of 5 and 15 percent natural gas. See http://www.consumerenergycenter.org/transportation/afvs/Ing.htm/
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approach to be taken in publicly presenting the project and subsequently seeking permit approval.
PSE is developing a communication plan to address these stakeholders and their issues.

Environmental Review: SEPA/NEPA

This project will require federal and state agency approvals, so environmental review under both
the National Environmental Policy Act (NEPA) and the State Environmental Policy Act (SEPA) will
be required. Review of the project’s environmental impact must be conducted before agencies can
issue approvals.

Our goal is to streamline this process by completing SEPA and NEPA reviews under one process
with a state or local agency in the lead and a federal coordinating agency. This allows PSE to more
effectively manage the environmental review process to ensure completeness and efficiency.

The Port of Tacoma prepared a Blair-Hylebos Terminal Redevelopment Project Environmental Impact
Statement (EIS) in 2009 that addresses development of the same parcel now intended for our

LNG fueling facility. This presents a unique opportunity to rely largely on this document along with a

Supplemental EIS (SEIS) to meet environmental review requirements under SEPA and NEPAS. We

anticipate that the Port of Tacoma will be the SEPA Lead Agency and the Army Corps of Engineers

will be the federal coordinating NEPA agency.

The permitting strategy depicted on the following page describes the process and time line that
best meets the objectives of the project. The ultimate permitting strategy may be adjusted if more
agencies become involved and new issues develop, demanding a different level of complexity, time
and cost.

Permitting Strategy

Conduct Trigger Applications Environmental Permit Approval
Environmental Review
Studies & Write [April 2013] [Q1 2014]
Reports [Apr - Nov 2018]
[Nov 12- Mar 13] Port of Tacoma:
SEPA Lead SEPA Review

Conduct Site Specific
Surveys & Prepare
Reports

Prepare Background

Documentation and

Analyses to Support
SEPA Review

Tenant Improvement
Procedure

Other Local/State
Permits

Shorelines, Land Use,
CAO, NOG, etc...

Local/ State Permits and
Approvals

US Army Corps of
Engineers:
NEPA Lead

Section 10 &
Section 404 Permits

Corps Regulations;

EA Level NEPA Review;

Consultations

Federal Permits and
Approvals

“ The nearest residential area is located a third of a mile from the proposed facility.
°A supplemental EIS will be significantly smaller in scope because it can rely on the original EIS for much of the background property information and
alternatives for development.
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Preliminary Schedule
Nov 2012 - Mar 2013 Prepare a draft Supplemental EIS to the Port of Tacoma's Blair Hylebos Terminal
Redevelopment Project
Feb 2013 — Jun 2013 Front end engineering and design
Apr 2013 Submit SEPA/NEPA-triggering Permit Application(s) & Draft SEIS
Mar — Dec 2013 Preparation and Submittal of Accompanying Permit Applications
Dec 2013 SEPA/NEPA SEIS Issued and NEPA
Jan 2013 — Mar 2014 Public Hearings on Permits
Apr 2014 All Environmental, Land-Use and Construction Permits Received
May 2014 Start Construction
Sep 2016 Commercial Operation Date

Potential for litigation: Even with best efforts, a project of this magnitude and substance is
unlikely to proceed without attracting opponents. In addition to planning up front before making a
public announcement, scrupulous attention to the environmental review piece, careful adherence to
permitting criteria, staying on message and making strategic adjustments as needed will contribute
to a sound permitting process and a defensible decision record.
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EPC Strategy

The LNG industry predominately constructs plants using an EPC (Engineering, Procurement, and
Construction) contracting methodology. PSE intends to use the “Open Book” variant of an EPC
contract. This strategy allows PSE to participate in the design of the facility and direct decisions
on all major equipment purchases (which are typically competitively bid by the EPC contractor).
Upon completion of the plant design, the EPC contractor will then submit a fixed-price bid for the
construction phase of the project.

PSE issued a Request for Proposals to major LNG EPC firms in November 2012. The team
subsequently met with EPC firms including Matrix, Linde, Black & Veatch, CB&I, Chart/Bechtel, and
Air Products and is reviewing written proposals from all but Chart/Bechtel and Air Products (who
have not yet submitted proposals).

PSE will select an EPC firm based upon their experience, references, understanding of our project,
and budgetary cost estimate. Upon selection and contract award, the EPC firm will begin design of
the plant and provide information required for the permitting effort.

Table 2 summarizes the strengths and drawbacks of the potential EPC providers.

Table 2: EPC providers under consideration

Chicago Bridge and Most U.S. LNG experience with design of several peak-shavers and LNG storage

Iron (CB&I) tanks across the U.S.

* Extensive knowledge of DOT regulations that govern citing and design of LNG
plants.

e Competitive budgetary estimate.

¢ In house construction services.

* Designs and engineers LNG tanks so there would be no markup from a third party.

Black and Veatch *  Most experience with recent LNG peak-shavers in this size range (mainly in China).
*  Competitive budgetary estimate.

*  Long history of working with PSE on other infrastructure projects.

*  Would hire third-party construction contractor.

* PSE would need to engage in a separate contract for the LNG storage tank.

®

Linde Process Plants e LNG bunkering and fueling experience in Europe.

*  Marketing and distribution experience with LNG and other cryogenics.

*  Could operate the plant.

*  No U.S. LNG plants built to date and marginal understanding around U.S. regula-
tions.

*  Would hire third-party construction contractor.

* PSE would need to engage in a separate contract for the LNG storage tank.

*  Budgetary estimate was not competitive.

Chart/Bechtel These providers are no longer under consideration due to:
. *  Their focus on manufacturing individual plant components.
Air Products . : L - -
Lack of experience designing or constructing entire plants.
Matrix Services *  Unwillingness to use an open book structure.
It is possible that PSE's plant will contain equipment from some or all of these providers
and PSE may contract directly with Matrix for engineering and design of an LNG tank.
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Regulatory Strategy

PSE considered various structures, including regulated vs. unregulated, and state regulated vs.
federally regulated.

Regulated versus Unregulated

LNG is a logical extension of PSE's natural gas service, since it is simply another form of natural
gas. Further, regulated cost of capital provides competitive pricing and facilitates maximum market
penetration. In addition, PSE believes the primary competition in this region will come from regulated
utilities or pipelines deploying a similar regulated business model (FortisBC, Northwest Natural Gas,
Williams-Northwest Pipeline, etc.). Finally, establishment of an unregulated subsidiary would require
WUTC approval, if at the PSE or Puget Energy level.

State versus Federal

One of PSE's primary drivers on this project is meeting TOTE's required deadline. Project
development time lines would likely not be able to accommodate a FERC permitting schedule, when
combined with the lengthy construction schedule. Further, the project does not clearly have a federal
nexus, without an interstate component.

State Regulatory Strategy

PSE has briefed WUTC commissioners and staff on a state regulated concept. PSE is considering
a state regulatory strategy under which LNG service would be a separate regulated line of business,
distinct from existing electric and natural gas distribution business lines; however, the distribution
upgrades necessary to serve the plant would remain part of the natural gas distribution business.
The gas distribution business line would become a customer of the plant and contract for peaking
services at published tariff rates.

The new LNG business line will file a separate WUTC tariff (and possibly special contracts) for the
LNG services, with separate rates for liquefaction, storage and vaporization services. In addition to
these services, LNG customers will separately contract to purchase gas, pipeline capacity and PSE
transportation services. PSE is also considering an alternate strategy where PSE would provide
delivered gas to the LNG plant as a bundled service; in this case the LNG business line would
contract for the distribution service; this approach is dependent on individual customer needs and
regulatory acceptance. Bundling these services could complicate the regulatory process by creating
a separate and distinct gas portfolio which could result in a lower weighted average cost of gas

(no storage costs, not heavily weighted with winter gas, etc.). By establishing LNG as a new line of
business PSE will minimize challenges related to allocation of costs among business lines.

Under GAAP Accounting rules, the LNG Plant must be depreciated on the books over its estimated
useful life (30-40 years depending on component); however, PSE intends to design rates to recover
all or nearly all of the LNG plant investment over a shorter contract term with individual customers
(10 to 20 years). Potential customers have expressed interest in levelized rates for LNG services and
PSE may work with the WUTC to develop rates that strike a balance between providing a levelized
annual (non-gas) cost to the customers over the life of contract and achieving a favorable return for
PSE. Revenues will commence when service commences, significantly reducing regulatory lag in
cost recovery.
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Benefits of the Project

Growth through a New Line of Business in PSE’s Core Competency

One of PSE's core competencies is the ownership and operation of major energy infrastructure. This
project represents an opportunity for PSE to expand into a new line of business that focuses on this
competency. The LNG business would add growth to PSE's EBITDA by providing a service to new
customers.

Regional Environmental Benefits

The project will be a fuel source for at least one major user of distillate fuels and is expected to
provide LNG for many other oil consumers in both the marine and land-based transportation sectors.
Given the emissions reductions that natural gas offers relative to diesel, the regional air quality
benefits could be substantial.

System Gas Security Benefits

The facility is expected to help fulfill future needs for expected gas system peaking capacity. In
addition to this service, the added on-system gas storage capability provides supply security benefits
beyond peak weather conditions. For example, the storage would be available in the event of
interstate pipeline disruptions to help maintain service for PSE customers in the Tacoma area.

PSE Customer Benéefits

The project will prove to be beneficial to other PSE customers since the project will attract an
allocated amount of existing fixed overhead cost from Puget Sound Energy, based on investment and
other allocable measures, and provide additional revenue for the gas distribution line of business.
Accordingly, all of PSE's existing customers will see a commensurate reduction in such allocated
overhead costs.

Meeting a Regional Market Need

The facility will produce an ECA compliant fuel that will offer the maritime industry an economical
way to meet new regulations. LNG can serve as the low cost fuel for end-users who power trucks,
small scale generation and other machinery that operates in remote locations. By filling these market
needs, PSE expands its roles as a regional energy services provider.
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Risk Analysis

The proposed LNG development project is subject to certain risks that, generally speaking, vary in
nature and or extent based on the phase of development.

Risk Possible Cause Mitigation
Permitting Delay *  Appeal from third party *  Given the tight time frame, permit delay is
interveners entirely possible. In order to mitigate, PSE is
* Agency decision delay planning the following:

*  Project introduction meetings with all involved
agencies to give them advance notice of the
project and educate them about time frame

*  Regular project meetings with the agencies
during permitting

*  Potential use of an independent coordinator to
help facilitate decision-making among agencies

* Reimbursement of key agencies for dedicated
time to this project

Permits Not Granted *  Project impacts judged to be too | ¢ PSE has already begun to gain support for
severe the project from key community, business and
government organizations to ensure its success.
We will continue to educate others in the
federal, state and local government about the
substantial public benefits of the project.

Community Resistance |+  Concern of LNG being located in |« PSE is planning to undertake an extensive
the community community education and outreach campaign
complete with open houses, community
meetings and presentations, web sites and
other forms of communication to help address
any concerns the communities may have.

Site Issues * Exclusion zones do not fit on-site |« PSE has engaged Gexcon to conduct
*  Contamination from prior preliminary, worst-case scenario exclusion zone
industrial operations on-site modeling. Based on those results, PSE is

confident that the site can accommodate the
planned facilities. Some risk remains on the
exclusion zone around the marine loading boom.
PSE will also explore political solutions.

e PSE is working closely with EPA, Washington
State Department of Ecology and Port of
Tacoma to minimize development limitations
based on ongoing remediation efforts. Coring
and sampling will be completed very early in
development to ascertain issues.

Coast Guard *  Coast Guard regulations for LNG |+ PSE is meeting with the Coast Guard about
Regulations bunkering not expected until twice a month to continuously update them on
summer of 2013 project direction, suggest regulation changes

and solicit feedback on plans.
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No Third-Party Marketer

Interested marketers unwillingto |+  Should PSE find no parties willing to commit to

make a long-term commitment to purchase LNG, it will have the option to build
purchase LNG the plant to serve TOTE and PSE's peaking
needs, and market directly to additional end-use
customers.
No Additional *  Plant size remains uncertain *  The project team is soliciting interest from at
Customers least one other large marine entity and two
potential marketing customers. PSE could
establish an unregulated affiliate to market
excess LNG. Improving cost certainty will
improve marketing position.
Land Lease * PSE does not have a signed land |+  Basic terms of the lease have been agreed upon
lease with the Port of Tacoma by both parties; PSE expects to execute the
*  Upon signing option, Port still lease in Q1 2013.
maintains ability to deny full lease
if project produces undue risk to
Port
Credit « TOTE (Saltchuk is unrated) is a B+ to BB- entity

ATC, Hawai'i, BP & Linde — no known credit issues
BLU — Appears to have substantive backing from a large Chinese energy company
ENN)
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Appendix A: Summary Financial Results
Baseline Plant to Meet 2016 Market

($ millions) 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 K 2023 | 2024 | 2025 2026

Revenue 49.2 48.4 476 46.8 46.1 45.4 44.8 44.2 43.6 43.0
EBITDA 291 28.1 270 26.0 25.0 24.0 23.1 22.2 21.3 20.4
Net Income 11.2 10.7 10.2 9.7 9.3 8.8 8.4 8.0 75 71

Capex Schedule* | 200

($ millions) 2027 | 2028 | 2029 | 2030 | 2031 | 2032 | 2033 | 2034 | 2035 | 2036

Revenue 425 41.9 41.4 40.9 40.4 40.0 39.8 39.7 39.7 39.6
EBITDA 19.5 18.6 17.7 16.8 15.8 15.0 14.4 13.8 13.3 12.7
Net Income 6.7 6.2 5.8 5.4 4.9 4.5 4.2 3.9 3.6 3.3
Capex Schedule* | 200

*Closing Plant 169 *Closing Dist System 31.3

Plant with Expansion to Meet Market Growth

($ millions) 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025 | 2026
Revenue 49.2 48.4 476 46.8 46.1 55.5 575 56.6 56.1 64.0
EBITDA 29.1 28.1 27.0 26.0 25.0 28.8 30.0 28.8 276 30.5
Net Income 11.2 10.7 10.2 9.7 9.3 10.5 111 10.5 9.9 10.8
Capex Schedule | 200 476 41.7

($ millions) 2027 | 2028 | 2029 | 2030 | 2031 | 2032 | 2033 | 2034 | 20