2010 Long Term Resource Plan Teragn

Gas

July 15, 2010































































































































































































































































































































TERASEN GAS INC. Terasen
2010 LONG TERM RESOURCE PLAN

switching capabilities and are able to take advantage of changes in the spot market for energy
prices, whereas those capabilities are not present in other sectors. Customers in the
Apartment/Condo sector have opportunities for efficiency improvements available to them
whereas customers in the wood products sector trend more closely to economic activity.
Although these sector specific factors present additional challenges when developing the
industrial demand forecast, incorporating them further adds to its reasonableness

A detailed sector analysis for the industrial customer class as presented in the 2010/2011 TGl
RRA was carried out for this LTRP. The Utilities have demonstrated the approach taken to
forecast industrial demand by taking examples from wood products and greenhouse sector.

Figure 4-7: Annualized Consumption for the Greenhouse Sector

The Greenhouse sector (Figure 4-7) has seen both declines and increases in volumes since
2006. Although the more recent short-term trend is downward, there was significant growth
experienced in this sector during 2008. This sector has the capability to switch between fuel
sources, and therefore tends to respond to conditions in the spot market. Given that that the
current development of North American shale gas has resulted in more favourable long term
supply expectations relative to previous years, ', the Terasen Ultilities are estimating that on
average demand in this sector will remain stable throughout the forecast period.

The wood products sector, on the other hand, has been experiencing steadily declining volumes
since early 2006. Figure 4-8 below illustrates this trend, and given the high level of dependence
this sector has on the U.S. housing market, the Utilities anticipate a continued decline over the
next few years, but stabilizing over the long-term.
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Figure 4-8: Annualized Consumption for the Wood Products Sector
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Through considering the trends seen in the various industrial sectors, as illustrated above, we
are projecting a decline in overall demand over the forecast period based on best available
information at this time.

> Natural Gas Demand in B.C. for Electricity Generation and Vancouver Island Mills

The discussion of annual and design day demand in this section does not include demand for
Burrard Thermal Generating Station, the Island Co-generation Project or additional load from a
potential new generating station in the Okanagan for meeting peak period electricity demand.
Also not included in this discussion is demand from the Vancouver Island Gas Joint Venture
mills. For capacity planning purposes, demand from these facilities is discussed in Section 6.1.

4.2.5 ALTERNATIVE FUTURE SCENARIOS

The Terasen Utilities forecast future customer additions and use per customer based on a range
of possible future scenarios. As the forecast period increases, so do the levels of uncertainty
which is why we vary the input assumptions from the reference case forecast to develop future
scenarios. Two scenarios have been developed that illustrate the upper and lower range
annual demand that would be expected to occur over the planning period based on a set of
reasonable assumptions.

The scenarios described below for the traditional demand forecast do not incorporate the impact
of new energy initiatives being undertaken by the Terasen Utilities. The potential impact of
these initiatives is discussed in Section 4.3.2.
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4251 Robust Growth

The Robust Growth scenario is developed to illustrate the magnitude of additional consumption
that could occur above the level set by the Reference Case, and also identifies the likely drivers
that would lead to higher demand for natural gas. Although there are numerous factors that can
affect consumption levels, the following items occurring concurrently are viewed as the main
drivers in this scenario.

The province continues to recover from the economic downturn with growth beyond what is
currently expected by the provincial Government and economists. Population migration from
other provinces and immigration from other countries are greater than currently forecast, leading
to greater population growth in the province. This increase in population growth is captured in
higher rates of customer additions compared to the Reference forecast. The natural gas price
advantage also improves with respect to electricity due to larger than expected increases in
electricity rates while natural gas costs remain stable. Recognition by governments and society
of the important role that natural gas can play in direct use applications to allow clean electricity
exports to offset coal and natural gas fired generation in other jurisdictions could also put
upward pressure on natural gas demand.

Though the forces affecting residential average use per customer are not expected to disappear
under any scenario, the Robust Growth scenario envisions a situation where uses per customer
rates stabilize sooner. This combined with stronger growth in population and improved capture
rates in MFDs for residential customers, will support robust growth where the overall demand
grows at a greater rate than for the reference case demand scenario.

For industrial customers the robust growth scenario is based upon a quicker than anticipated
economic recovery in the sectors for the first two years followed by a period of stability. For
example should the U.S. and world economies come out of recession sooner than expected,
exports dependent sector such as the wood products, mining, chemical manufacturing and pulp
and paper sectors could see higher demand than currently anticipated. At the same time,
strong growth in provincial economy translates into higher demand for sectors such as
apartments / condominiums and food and beverage manufacturing. The above factors have
been taken into consideration while preparing the robust growth industrial demand scenario.

425.2 Low Growth

The Low Growth future scenario is developed to depict the lower bound in consumption with
respect to the Reference case that could reasonably occur. The likely drivers that would lead to
a lower demand for natural gas are identified and described in the following.

The province experiences weaker than expected economic growth driven by a U.S. economy
that fails to recover from its recent economic downturn and in turn causes other closely linked
economies, such as that in B.C. to slow. This would then manifest itself in terms of a slower
rate of customer additions.
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Technology advances and increasing efficiency improvements due to government regulations
accelerate conservation efforts faster than what is currently anticipated. Natural gas heating
equipment with standard efficiency for both space and water heating is replaced at an
accelerated pace, and alternative technologies (e.g. solar thermal domestic hot water heating)
begin to see broader acceptance in the market. These conditions would accelerate the decline
in residential average use per customer.

As people seek to reduce the use of fossil fuels in order to minimize carbon emissions, the
potential exists that the Utilities’ existing customers may shift some or all of their heating loads
to electricity in absence of end use policies that recognize the upward pressures that such
activity will place on electricity infrastructure and regional GHG emissions. Customers with
standard efficiency natural gas equipment, particularly might tend to make this switch. Though
not necessarily achieving the desired outcome on a regional or global basis, confusion in the
general population on how best to lower carbon emission could lead to both decreased use per
customer rates and lower customer additions.

The next sections describe the main components of the Annual Demand forecast common to all
three Terasen Utilities as well as additional trends that are impacting these forecast
components. Details regarding the specific forecasts and scenarios for each of the Ultilities are
included in Appendix B-3.

4253 Customer Additions

The customer additions forecast is derived from long-term provincial forecasts of household
formations at the community level and validated against CMHC'’s nearer term forecasts in order
to reflect the most current market situation. The forecast of customer additions is applied to
both residential and commercial rate classes while no growth is assumed for industrial
customers. The latest available economic analyses from the B.C. Government, major banks
and other organizations are reviewed for consistency with the overall trend in household
formations. For the forecast produced in support of the 2010 LTRP, the B.C. Statistics 2009
Household Formation Forecast (based on P.E.O.P.L.E. 34) was used to determine customer
additions by area over the forecast period.

Commercial customer additions tend to reflect the same long-term growth patterns as those for
residential customers, since growth in the business sector generally stems from growth in the
population. This trend is captured in our forecast of commercial customer additions.

4254 Use per Customer Rates Summary

The average usage, on a per customer basis, is one of the key components in estimating
annual demand. The Utilities have developed a forecast of use per customer rates that forms a
key input for use in long-term resource planning. The methodology to determine average use
per customer for a given region and customer class as based on the following:
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e Historical normalized consumption data

e Any known customer migration between rate classes
e Appliance retrofit activities and market trends

e Building codes and standards

As discussed earlier, residential average use per customer for mature utilities, such as TGI have
been experiencing declines since the early 1990s. A similar trend has been observed in TGVI in
the last three years, while no discernable pattern has been identified for TGW. Based on recent
analysis, the Utilities anticipate more rapid changes than what has been previously estimated.
Declines of approximately 2% per year in residential average use per customer are now being
forecast for the next 3 to 5 years, followed by more gradual declines over the planning period.
The declines observed in the most recent historical normalized consumption data, expanded
EEC programs coupled with various government regulations largely explain these declines in
average use per customer. Other factors include current building codes mandating high
efficiency furnaces for both new construction and retrofit hot water regulation with minimum
efficiency of 0.6, the shift towards more multi-family dwellings in the housing mix, better
insulated new homes and also the upgrading of existing homes.

4.2.6 ANNUAL DEMAND FORECAST RESULTS — ALL UTILITIES

426.1 Reference Case

On an aggregate basis across all utilities, overall consumption is forecast to remain relatively
stable over the forecast period (Figure 4-9).

Figure 4-9: Reference Case Annual Demand Forecast 2010 - 2030 — All Utilities
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The net increase in customer additions over the planning period is offset by a forecast decline in
use per customer. Factors such as furnace replacement, building codes and standards,
expanded EEC programs, and also the shift towards more multi-family homes in the housing
mix work to drive down consumption on an individual basis, while the only factor contributing
towards growth is an increase in the overall number of customers connected to the system.
Commercial demand is expected to remain relatively stable while industrial demand is expected
to stabilize within a few years.

4.2.6.2 Impact of EEC Programs on the Demand Forecast

In June 2009, TGI and TGVI filed their 2010-2011 Revenue Requirements Applications,
requesting approval from the Commission for an allocation of funding to be directed to new
programs. The Commission approved the resulting Negotiated Settlement Agreement, which
brings the total funding for EEC programs and initiatives to $72.3 million in 2010 and 2011. As
the EEC funding will have a material impact on consumer behaviours further affecting demand,
the current level of EEC funding is incorporated as part of building the reference demand
forecast.

Section 5 discusses the potential impact on demand and GHG emissions involving different
levels of future funding for EEC programs. These impacts are not incorporated here as those
initiatives are still in planning stages. Once the Utilities receive approval for additional funding,
and when CPR results become available, we would at that point incorporate the results into
future demand forecasts.

4.2.6.3 Annual Demand — Robust Growth and Low Growth Scenarios

Figure 4-10 illustrates the Utilities’ combined annual demand forecast for all three future
scenarios. Appendix B-2 provides the annual demand details for each company separately.
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Figure 4-10: Annual Demand and Customer Additions - All Utiliites
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Under the robust growth forecast, it is anticipated that natural gas consumption could increase
by approximately 0.7% per year, on average, to 220 PJ by 2030. Under this scenario, the
province’s population grows at a faster than anticipated rate and price signals result in
customers switching heating loads more towards the direct use of natural gas in an effort to
mitigate growth in electrical demand. It is important to note that increases in natural gas
consumption would likely offset demand for other energy sources such as heating oil and
electricity produced from fossil fuels.

A slight decline in annual demand materializes in the Low Growth scenario. This decline is
contingent upon a markedly lower growth in population combined with aggressive conservation
efforts and a shift towards other energy options for loads that have been traditionally served by
natural gas. Under the Low Scenario, annual demand would decrease by approximately 0.5%
per year, on average, to 170 PJ by 2030.

In summary, through analyzing the factors impacting demand for natural gas, incorporating the
best available information when preparing the forecast, and by developing a number of
scenarios, we have developed a long-term demand forecast that is both reasonable and
appropriate for use in long-term resource planning.

4.2.7

Design day demand differs from annual demand in that it estimates the maximum daily
consumption expected to occur during an unusually cold weather event. The forecast of design
day demand is a crucial input into the Ultilities’ key activities of securing an adequate supply of
natural gas and ensuring that the infrastructure is capable of delivering that natural gas where
and when needed.

DESIGN DAY DEMAND
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The determination of design day demand for the various regions is arrived at through a separate
process than is the forecast of annual demand. The design day demand forecast is based upon
two key inputs:

e The design day temperature; and
e The relationship between consumption and weather.

The design day temperature represents the coldest daily temperature that would be expected to
occur once every twenty years. The relationship between consumption and weather is
determined through regression analysis of historical daily consumption and historical daily
temperature experienced over the past three years. Once this relationship is determined, the
design day temperature is applied to it with the resulting design day demand per customer
grossed up to reflect current customer counts. The methodology used to forecast design day
demand is discussed in more detail in Appendix B-4 and remains consistent with previous
years. In response to stakeholder feedback, the Utilities have undertaken a review of the
regression models used to estimate the relationship between weather and consumption. The
details of this review process are also described in Appendix B-4.

The design day demand forecasts for each of the Terasen Utilities is provided in Figures 4-11,
4-12 and 4-13 below. A modest growth in design day demand for each of the utilities is
estimated for the current planning period which stems from modest growth in customer
additions.

Figure 4-11: TGI Design Day Demand
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Figure 4-12: TGVI Design Day Demand

L

-,

=

[a]]
1

o — B

\
|
|

-

]
(44}
L

Robust Growth Forecast
Reference Forecast
Low Growth Forecast

WY

o~y
o
1

Peak Day Demand (TJ)

Loy}
<

Figure 4-13: TGW Design Day Demand
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The forecast of design day demand must be developed to meet expected customer demand
during extreme cold weather. The consequences of under-forecasting could result in customers
experiencing service interruptions at the most critical time. For this reason, and also
considering that design day use per customer has remained relatively stable in recent years,
design day use per customer is assumed to remain constant over the forecast period. The
Terasen Utilities consider three years of historical data to ensure that actual changes in
customer behaviour are reflected on an ongoing basis, but also to ensure any perceived trends
resulting from short-term fluctuations in consumption are not projected onto future values.
Additionally, impacts of climate change are not incorporated into the design day demand
forecast. Although the overall global temperature may be trending upwards over time, and is
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expected to continue doing so, there is no certainty regarding the likelihood and severity of
extreme weather events specific to the geographical area served by the Terasen Utilities.

By extensively analyzing the factors impacting the design day demand forecast, Terasen
Utilities believe that the design day demand for this LTRP is appropriate and reasonable for
infrastructure planning and gas supply contracting purposes. Going forward Terasen Utilities will
continue to monitor the impact on design day demand from adoption of alternative energy stems
and expanded EEC programs beyond 2011 and adjust demand expectations accordingly. The
potential for increased adoption of alternative energy systems to impact design day demand is
discussed in Section 4.3.2, where the development of new forecasting activities that will help
determine if and when these new energy initiatives will impact existing natural gas use patterns
is discussed.

4.3 New Forecasting Initiatives

4.3.1 PROPOSED NEW METHODOLOGY FOR NATURAL GAS DEMAND (RESIDENTIAL)

The Terasen Utilities expect the energy use patterns of new residential customers will evolve
from that of the existing customer base today. The growing pace of change in energy policy,
technology options, efficiency advancements, housing mix, customer behaviour, customer
attitudes and other factors need to be addressed for each of these customer groups as part of
forecasting demand for both natural gas and alternative energy solutions. For these reasons,
the Utilities are adopting an end-use natural gas demand forecasting methodology that
complements and may in the future replace its current natural gas demand forecasting
approach. This new methodology is under development and not yet ready to be used for
planning purposes. Where the Terasen Utilities’ current forecasting methodology examines use
rates within the residential customer service classes and applies future assumptions about
these use rates to existing and new customers alike, our new approach will allow better
consideration of differences in behaviours and future energy decisions between new and
existing customers.

Given that the existing customer base is so large, it will continue to have the most significant
impact on residential energy demand. However, as new customers have a much broader range
of energy type and technology choices to choose from, they will have a growing and changing
impact on future natural gas demand.

The type of energy technology solutions chosen and over all energy consumption is also
expected to reflect differences in housing type. While the Utilities are not shifting the
methodology by which we forecast total natural gas customer additions, the proposed
methodology does include a break out of existing customers and new customer additions by
housing type within the analysis of future demand. At this time, this breakout is limited to single
family dwellings and townhouse type multi-family dwellings.
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The Terasen Utilities’ proposed new approach incorporates customer end use data such as the
type of appliance broken out by end uses (space heating, water heating etc), housing type and
region separated by existing and new customers. This revised approach will allow for greater
flexibility in determining possible outcome because inputs that are derived from studies and
research can be modified and changed as customer energy solutions and behaviours evolve
overtime. Appendix B-5 provides a full discussion of this new approach, using the example of
new furnace and proposed water heater regulations to show how the annual demand
characteristics for new customers could differ from annual demand for the existing customer
base in the Lower Mainland.

The example considers that new construction, where a natural gas furnace is installed for space
heating, must use a high efficiency furnace to remain in compliance with building codes and
standards. These new customers will therefore all join the Utilities’ customer base at a
substantially different rate of use than that of the existing customer base. The existing customer
base will shift use rates much more slowly as the existing stock of lower efficiency furnaces is
switched out for high efficiency models over time, as existing furnaces reach the end of their
service life. The results of this example are shown for space heating demand in Figure 4-14 for
the existing customer group and Figure 4-15 for the new customer group.

Figure 4-14: Natural Gas Demand Forecast for Existing Residential Customer Space Heating
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Figure 4-15: Natural Gas Demand Forecast for New Residential Customer Space Heating
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Forecasting these two groups separately, and by end use will allow better consideration of the
impact of new customer additions on over all annual and design day demand, and will allow the
Utilities to better examine the impact, for example, of EEC programs that could speed the pace
of furnace replacements among existing customers.

Figure 4-16 shows the resulting Lower Mainland Residential demand for all customers and for
all end uses. While this graph shows how the above end-use analysis can get lost in the overall
consumption totals, it also provides insights about where the Utilities might best focus their
activities toward each of these customer groups. For example, this type of information can be
used to help design energy efficiency and conservation programs.

Figure 4-16: Total Annual Natural Gas Demand Forecast for Lower Mainland Customers
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Energy policy and technical ability to implement alternative, renewable thermal energy solutions
are also examples of conditions that will impact new customers differently than existing
customers. The current practice of multiplying average use rates by total customers within
customer service classes will not permit the necessary analysis to fully examine the impacts of
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these conditions. An end-use approach with better consideration of new versus existing
customers is needed.

Further research and analysis is required to more fully understand customers’ changing
behaviours, needs and energy decision making considerations, in order to employ this end use
approach to demand forecasting across all service territories. While this new approach will be
important for future energy planning, there remain gaps in the existing data necessary to fully
apply this methodology across all customer services classes and in all service regions. The
most recent REUS data has been used in developing the examples provided; however, this
information needs to be supplemented with additional data and research. The Utilities will
continue to refine this approach as more information about customer decisions and behaviours,
as well as the performance of new technologies and EEC programs becomes available.
However, for the foreseeable future, we will continue to prepare a residential customer additions
and natural gas demand forecast using the traditional methodology as discussed in Section 4.2.

The Utilities have not yet explored the application of this end-use approach to forecasting of
design day demand. In general, we expect to continue adding residential customers as
described in Section 4.2.5, and due to the temperature sensitive nature of this demand we
expect design day demand to continue growing, causing overall demand on the Terasen
Utilities’ systems to continue become peakier. Further, we expect the impact of the changing
consumption trends among new customers to have minimal impact on overall design day
demand over the next few or perhaps the next several years. Over the longer term this impact
will grow; therefore, the Utilities intend to analyse the application of this end-use approach on
design day demand.

4.3.2 FORECASTING DEMAND FOR RENEWABLE THERMAL ENERGY

Delivering renewable thermal energy solutions is an important part of the Terasen Utilities low
carbon energy strategy. While natural gas service will continue to form the Utilities’ core
business, we are growing our integrated, alternative energy solutions to better meet the needs
of customers and communities. As our alternative energy services grow and evolve, the Utilities
need to forecast demand for these new products and services in order to better plan for the
resources we need in order to deliver them as well as to understand the impacts on our
conventional natural gas demand. Forecasting demand for these services also allows us to
examine the impact on carbon emissions and how best to meet this new, emerging need among
our customers.

Examples of renewable, thermal energy solutions include geo-exchange, waste heat recovery
and solar thermal energy systems as discussed in Section 3.1. The Utilities are improving their
methodologies for forecasting demand for these solutions and, although it is not yet completely
developed, the discussion below provides a conceptual demonstration of our approach. Today,
the development of these new products and services remain in early stages and we expect that
initial growth will be gradual, but increasing over time, allowing us to more fully develop and
validate our methodologies for forecasting demand for these services over time.
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Figure 4-17 illustrates how a renewable, thermal alternative energy system can impact a
customer’s need for conventional energy service. The graph shows thermal energy demand
throughout the year for a typical residential/commercial customer® rearranged from the coldest
day of the year to the warmest. Demand during the warmer days to the right of the graph is
referred to as base load because it serves year round needs such as cooking, hot water and
perhaps a small amount of space heating. As the temperature decreases (moving left along the
graph) energy demand increases primarily for space heating and is highest on the coldest day
of the year (peak day).

Figure 4-17: Annual Thermal Demand Profile for a Residential Energy Customer
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The costs of designing a renewable thermal energy system to meet demand on every day of the
year, including the coldest are extremely prohibitive. Therefore, these systems are typically
designed to meet thermal energy demand for about 50 to 70% of design day, including a portion
of the base load (No. 1 in Figure 4-17). This type of system can therefore serve approximately
80 to 90% of this customer’s annual demand. The remainder of the demand (No. 2 in Figure 4-
17) is then supplemented by conventional energy systems, which the Terasen Ultilities believe is
best met by natural gas where it is available.

District and discrete energy solutions are more complicated than conventional energy systems
and can vary in scope and size depending on the type of solution and the individual customer

%2 For customers whose primary thermal energy need is for space heating.

SECTION 4: MARKET TRENDS AND ENERGY FORECASTING Page 99



TERASEN GAS INC. Terasen
2010 LONG TERM RESOURCE PLAN

needs. Very little historical data exists from which to identify potential future trends. For the
purposes of explaining the concept in this LTRP, the Terasen Utilities have just considered
multifamily residential condominiums and residential customers as examples for explaining the
alternative energy forecasting methodology and the results of forecasting exercise example.
We have discussed the impact on conventional natural gas demand and measured the impacts
of these services on GHG emission reductions. The methodology for estimating demand is
based on a per customer basis comparing the baseline and the alternative energy solutions to
meet the same end use demand and extrapolating that for the total number of customers. At this
point the total number of customers expected for each example is based on the best available
information Terasen Utilities has today and is not a formalized forecast itself.

4321 Multi-family Condominium and Apartment Buildings

One of the best opportunities to implement renewable thermal energy solutions is during the
development and construction of new multi-family residential complexes and multi-unit, mixed
use residential and commercial buildings. Replacing conventional energy systems in these
buildings with, for example, geo-exchange, waste heat capture and solar-thermal systems in
combination with conventional natural gas to meet peak demand requirements, can cost
effectively improve energy efficiency and reduce GHG emissions over a greater scale than can
be achieved in lower density developments®. Thermal energy demand in these applications
includes building heating and cooling.

> The Demand Scenario

To demonstrate the impact of these types of systems on conventional energy demand and GHG
emissions, the Ultilities examined a demand scenario in which a representative 100-unit
condominium building is used to model demand growth over time. The assumptions used for
this analysis are provided in Appendix B-6. In the scenario, a build out of 185 such buildings is
modelled over a 10 year period®. The energy use and emissions for the application of
conventional energy systems (electricity for space heating/cooling and natural gas for water
heating and make-up air) is then compared to the application of alternative renewable systems
in all of the 185 buildings. The 100 unit residential building is selected as a reasonable size
model to represent the market place for multi-unit buildings. The energy inputs and
assumptions for the 100 unit model are provided in Appendix B-6. This scenario is set within
the Lower Mainland, where a build-out of 185 such buildings over a 10 year period is a
reasonable expectation®. A survey of builder / developer attitudes toward installing these types
of energy systems (Appendix B-7) supports this expectation.

% When applied to a single building these integrated energy systems are referred to as discrete energy systems as

compared to district energy systems that provide thermal energy to multiple buildings in a community.

Since very little historic information and experience is available to inform our analyses and many uncertainties
remain, we have limited our examination to a 10 year period.

Extrapolating from 2008 and 2009 housing starts data, we have estimated that this build-out represents
approximately 20% of the total new condominium / apartment building market over the next ten years.
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In this scenario, the number of alternative, integrated energy systems implemented in the initial
years is small, but the growth rate is initially high, with the number of systems implemented
doubling through the first 4 years. Beyond 4 years, growth occurs at a slower pace, resulting in
a total of 185 systems at the end of the 10 year period. Figure 4-18 shows the energy delivered
to heat and cool these condominium buildings through to the year 2020. The inputs into this
demand curve are based on a per-customer or per-unit basis and then extrapolated for the total
number of customers.

Figure 4-18: Total Annual Thermal Energy Consumption for 185 Buildings — Conventional Energy
Systems
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A wide variation of integrated energy systems is possible. The Utilities have modelled this
scenario using a typical geo-exchange system that would serve approximately 70% of the
buildings thermal energy requirements. Figure 4-19 presents the comparative electricity and
natural gas usage if all 185 buildings is constructed using the integrated energy design.

Figure 4-19: Total Annual Thermal Energy Consumption for 185 Buildings - Alternative Systems
Gl

900,000

Alternative Energy

800,000 -+
B Natural Gas Usage

700,000 +—

B Electricity Usage

600,000

500,000

400,000

300,000

200,000

100,000 H

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

SECTION 4: MARKET TRENDS AND ENERGY FORECASTING Page 101



TERASEN GAS INC. Terasen
2010 LONG TERM RESOURCE PLAN

» Natural Gas and Electricity Savings

The implementation of renewable thermal energy systems in this scenario results in a total
annual energy savings of 362,094 GJ of natural gas and 38 GWh of electricity by the year 2020.
The annual natural gas savings in 2020 is approximately equivalent to removing the GHG
emissions of 62,800% passenger cars. Cumulative natural gas and electricity savings over the
ten year period are approximately 1,880,000 GJ and 199 GWh respectively.

» GHG Savings

The savings in both natural gas and electricity for this scenario results in the GHG reductions
shown in Figure 4-20. Total cumulative GHG®" savings over the 10 years is approximately
100,304 tonnes of CO,e by 2020 which represents 68% reduction from the baseline emissions.

Figure 4-20: GHG Emissions Comparison for 185 Buildings — Conventional vs. Alternative energy
Systems
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4.3.2.2 Residential Single Family Homes and Townhouses

The Terasen Utilities conducted a similar demand scenario for lower density residential
developments, again in the Lower Mainland setting. A range of alternative energy solutions
exists for the single family home and townhouse type developments, including air source heat
pumps, ground source heat pumps (GSHP), solar thermal and high efficiency, on demand type
energy systems that use conventional energy sources. These systems can improve energy
efficiency and reduce GHG emissions, and may reduce annual energy costs.

% Number derived using the US Environmental Protection Agency, Greenhouse Gas Equivalency Calculator.

" Based on a GHG emissions factor of 0.0510 tonnes per GJ for Gas and 0.0061 tonnes per GJ for electricity, from
the Greenhouse Gas Emission Assessment Guide for British Columbia Local Governments, February 2008.
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Each of these systems, however, presents implementation challenges, such as the high cost of
installation and equipment and the increase in peak load for the conventional energy system
used as a back-up for the alternative energy during peak demand periods. The demand
scenario we have examined compares the application of a ground source heat pump with
natural gas back-up to a conventional energy system using 90% or higher efficient heating
equipment in new, single family homes. At this time, the comparison is limited to space heating
demand. The ground source heat pump system is assumed to meet approximately 70% of the
dwellings’ annual space heating energy requirements.

Due to the high equipment and installation costs for ground source heat pumps, the Terasen
Utilities believe implementation of this energy choice will be quite limited in spite of the energy
savings and GHG reduction benefits. We estimate that the current level of energy efficiency
and conservation program funding (discussed in Section 5) that is available as part of the
Innovative Technologies portfolio, could support the implementation of this technology in about
33 homes per year. For this scenario, we have assumed this level of funding is available and
therefore this level of implementation occurs for the next 10 years. A comparison of natural gas
consumption is presented in Figure 4-21. The total number of systems implemented reaches
694 and the resulting cumulative natural gas and GHG savings are 71,600 GJ's and 3,651
tonnes of CO.e, respectively.

Figure 4-21: Annual Space Heating Energy Comparison - Single Family Dwellings
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4.3.2.3 District Energy Systems

Development of district energy systems (also called community energy systems) that combine
renewable thermal energy technology with conventional, supplementary energy to serve the
thermal energy needs of an entire community is an important priority initiative for the Terasen
Utilities. Energy comparisons for district energy systems can be conducted using similar
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methods to those described above for condominium / apartment buildings and single family
dwellings. Each district energy system, however, is very unique in the technology and source
energy combinations employed and the wide ranging end-uses served within each community.
The Utilities are continuing to examine the potential comparisons that might be made for
alternative, renewable energy systems versus conventional energy technology within district
energy systems in order to improve demand forecasting and scenario analysis for these types of
systems. Although final results of such comparisons are not yet available for more detailed
discussions, general conclusions on energy savings and GHG reductions can be made by
increasing the scale of the results from the condominium / apartment and single family dwelling
scenarios to that of a complete community.

4324 Commercial and Industrial Renewable Thermal Energy

Modelling the potential demand for commercial and industrial thermal end uses is also a very
complex exercise. A broad variation of commercial and industrial end uses for thermal energy
exist, from basic space and water heating needs to high temperature and pressure cleaning
applications to balancing thermal energy needs of sports complexes. For many of these
applications, forecasting future demand is subject to market cycles and trends that are different
from those impacting housing markets. Many industrial processes require higher and more
consistent temperatures than can currently be achieved by the types of renewable thermal
energy initiatives the Utilities are advancing.

In some cases; however, the Utilities will be delivering renewable thermal demand for
commercial applications as part of their energy services to mixed use buildings and
communities. As such, we will continue to explore the application of forecasting methodologies
for renewable thermal, alternative energy solutions to these customer groups, including
conducting additional market research on commercial and industrial needs and intentions for
thermal energy.

4.3.2.5 Conclusions and Implications for Thermal Energy Demand
Forecasting

The methodologies, scenarios and examples described above for forecasting thermal energy
supply and resource needs are still in development. While initially, the scale of development of
these alternative energy systems will be slow compared to the Utilities core natural gas
business, we expect the focus on developing these services today will result in growing market
penetration in future years. Therefore, the impact of implementing these solutions on natural
gas demand the Utilities existing customers will be limited in the initial years. The Ultilities need
to be applying resources to the forecasting of demand scenarios for these services in order to
better understand their impact over time on our natural gas infrastructure, annual and design
day demand, system capacity needs and rate design issues. As such, we need to be acquiring
additional tools, data, research and resources today that are needed to fully develop and
implement these forecasting approaches. The Utilities will also continue to apply the proven
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and accepted traditional natural gas forecasting methodologies discussed in Section 4.2 for the
foreseeable future.

The examples and observations in new methodologies developed for this LTRP are so far
limited to achieving energy savings and emission reductions, and developing resources to meet
the energy needs of our customers and the targets set out in government policy. The analyses
become much more complex when including costs and rate impacts over time. These
additional studies are, however, vital in understanding the implications of policies that
government at all levels implement and the initiatives that utilities pursue. To this end, the
Terasen Utilities intend to continue working with other B.C. utilities with the objective of
developing a complete, base-line forecast for thermal energy demand in the province against
which alternative future scenarios and energy mixes can be compared. The Utilities are also
continuing to model®® a range of energy comparisons across housing types and throughout their
service regions to understand the implications of various energy initiatives that are or may be
undertaken in the province such as adopting EnerGuide for Houses 80% as a building code
compliance requirement. The results of these comparisons will be discussed in future
submissions to the Commission by the Utilities.

4.3.3 DEMAND SCENARIOS FOR NATURAL GAS AS A TRANSPORTATION FUEL

In addition to the carbon reduction and air emission benefits of using natural gas as a
transportation fuel, demand growth from increased adoption of NGV solutions in B.C. will help to
optimize the use of the Utilities existing infrastructure, to the benefit of all of the Terasen Utilities’
customers. The Utilities expect the future development of B.C.'s NGV market to be quite
different than past experience (described in Section 2). Low carbon transportation fuel
requirements have been legislated, the fuel price advantage for natural gas over conventional
diesel and gasoline has improved further, all levels of government are increasing their focus on
reducing transportation related emissions, and proven technology ready for commercial use is
readily available. This changing planning environment has resulted in the development of new
NGV initiatives for the Terasen Utilities and hence the examination of future NGV related
demand growth scenarios outside of our traditional natural gas demand forecast.

Today, the total number of NGVs fuelled by the Terasen Utilities is approximately:

e 550 light duty vehicles; consisting of 500 passenger cars and trucks and 50 light duty
Terasen Utilities fleet vehicles'®;

e 30 medium duty delivery vans; and

% HOT 2XP and HOT 2000 are energy modelling software available from NRCan that the Terasen Utilities are using
to model a range of energy comparisons in each of their service regions.

° NRCan energy rating system for homes: http://oee.nrcan.gc.ca/energuide/home.cfm

19 Terasen fleet vehicles are scheduled for regular operations in the fall of 2010.
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e 50 urban transit buses.

Looking ahead, the target market for the Utilities’ NGV initiatives has changed, with return-to-
base fleet operations being the most promising near-term adopters and availability of LNG as a
transportation fuel increasing the number of potential NGV applications. Original equipment
manufacturers have responded to the needs of this market segment and the changes in the
marketplace by making a wider range of NGV equipment available in North America. This
section describes the Utilities examination of potential future NGV related natural gas demand,
beyond the expectations included in our current, conventional demand forecast.

Although prevailing government policy and objectives, and social attitudes have created an
environment of acceptance and need for more NGV development, there are remaining
challenges to more widespread implementation, such as the lack of a complete service offering
including fueling infrastructure and the incremental cost of natural gas fuelled equipment over
conventional diesel and gasoline equipment. Further details about the Utilities’” new NGV
initiatives and why we are well positioned to overcome these challenges are contained in
Section 3.

The use of incentive funding through Energy Efficiency and Conservation - Innovative
Technology programming (discussed in Section 5) is part of the solution to encourage increased
adoption of NGV solutions. The Ultilities have developed three demand scenarios for natural
gas specifically as a transportation fuel by using the incentive funding as an initial market driver
to increase awareness and adoption in the short term. Over the longer term, these scenarios
also rely on a market transformation to wider adoption, catalyzed by the Utilities’ Innovative
Technology incentives and NGV initiatives.

Although new growth in NGV related demand for natural gas is expected, a number of
challenges exist in developing a demand forecast. For example, historic sales of NGV medium
and heavy-duty trucks sold in B.C. are negligible, providing little market data to inform future
demand forecasts. The Utilities have therefore used a number of other information sources and
techniques to develop a range of three alternative future demand scenarios. These scenarios
are largely developed by incorporating historical NGV transportation load, potential future
incentive funding as well as external factors such as market acceptance, OEM availability,
government policy, government incentives, and macro-economic conditions. The scenarios
allow a discussion of the benefits and implications for increasing throughput on the Utilities’
natural gas system and reductions in GHG and other transportation related emissions.

The Utilities will continue to develop their methodologies for forecasting demand for these
solutions. As demonstration projects and first adopters in the province show success and the
remaining challenges to implementing complete solutions are solved, we expect that NGV
solutions will be adopted at a faster pace as businesses seek out their environmental benefits
and operational cost advantages. As that occurs, the Ultilities will validate and refine the
underlying assumptions on fuel consumption and market uptake, and incorporate load growth
expectations from this market into its natural gas demand forecast.
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4.3.3.1 Target Market segments

B.C.’s total transportation energy use in 2007 was 370 PJ from all fuel types™'. The long term
target market for the Terasen Utilities, which includes light and medium-duty trucks, heavy duty
trucks, buses and marine applications, represents the majority of this demand at 292 PJ of total
energy use'®. Table 4-4 shows 2007 fuel consumption for the various transportation sectors in
B.C. Capturing even a small portion of this overall market can result in a significant increase in
natural gas throughput for the utilities, which benefits existing customers and can achieve large
emission reductions for new customers.

Table 4-4: 2007 Transportation Fuel Consumption by Category in B.C.

Fuel Type (PJ)
Category Gasoline | Diesel | Heavy Fuel Oil | Other Total
Passenger Cars 64.1 0.6 - 14 66.1
Light Duty Trucks 75.8 0.3 - 2.3 78.4
Medium Duty Trucks 7.2 13.7 - - 20.9
Heavy Duty/Vocational Trucks - 66.0 - - 66.0
Buses 0.2 5.3 - 0.6 6.1
Marine - 12.2 42.1 - 54.3
Total: 147.3 98.1 42.1 4.3 291.8

Source: NRCan, 2007

Notes:
e Does not include school buses.
e Heavy duty trucks and vocational trucks are combined as both consume 100% diesel.

e  Other includes propane, natural gas, and electricity

4.3.3.2 Per Vehicle Use Assumptions for NGV Demand Scenarios

The Terasen Utilities used market information acquired from pilot projects, project engineering
work, industry partners, and suppliers to develop reasonable estimates on vehicle consumption
for each vehicle segment in the target market. We believe industry data is more representative
of the target market that is being pursued. Under all three scenarios, the NGV consumption in
GJ is determined by applying a conversion factor — referred to as Diesel Litre Equivalents103
(“DLE™) — to the fuel consumption data for conventional fuel vehicles. This conversion creates a
comparable assessment of the energy use from diesel versus natural gas. These values are
held constant for each of the scenarios. Table 4-5 shows the natural gas consumption as well
as the average distance travelled for vehicles in each of the categories. Appendix B-8 describes
the basis on which these vehicle consumption estimates are made.

1%L From NRCAN 2007

102 Target market does not include motorcycles, passenger air, freight air, passenger rail, freight rail, off-road
vehicles, and school buses. These sectors represent approximately 78 PJ.

193 The conversion is based on energy content values published in the NRCan GHGenius model. (Diesel at 38.653
MJ/litre — yields conversion factor of 25.9).
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Table 4-5: Natural Gas Consumption and Average Distance Travelled for B.C. Vehicle Categories

Scenario Assumptions
Category A Corlrsumption Total Annual # of Kms
per Unit (GJ)
Passenger Cars 100 17,500
Light Duty Trucks 170 20,000
Medium Duty Trucks 450 20,000
Heavy Vocational Trucks 800 40,000
Heavy Duty Trucks 2,500 300,000
Buses* 1,840 70,000
Marine 92,000 65,000

* Does not include school buses

4.3.3.3 NGV Demand Scenarios

While many NGV demand scenarios are possible, the Terasen Utilities have identified a
combination of factors that we believe provide a reasonable range of future demand for
transportation fuel solutions. The “Favourable NGV Environment” scenario provides a most
likely case compared to the others, reflecting current conditions based on the best available
industry information combined with current energy and emission policies. The “Plus Passenger
Vehicles” scenario examines the potential additional demand above the Favourable
Environment scenario if a renewed commitment by the government and/or transportation
industry toward passenger vehicle NGV solutions is made. The “Low NGV Demand Growth”
scenario models a minimum likely amount of NGV demand growth, based on the momentum of
recent carbon legislation and the efforts of businesses to competitively differentiate based on
environmental stewardship practices.

» [Favourable NGV Environment Scenario

The Utilities believe that the Favourable Scenario is the most likely of the three NGV demand
scenarios developed, as it is based on the current positive external opportunity for increased
adoption of NGV solutions as described in the introduction. This scenario is based on the best
possible information available today on expected vehicle growth in the defined target segments,
continued incentive funding expectations, favourable natural gas prices and availability of
fueling infrastructure. The assumptions underlying this scenario are:

e Adoption of NGV solutions over the long term across all the identified target market
segments except passenger cars;

¢ Incentive funding will continue to be a driver to reduce the initial incremental capital cost
across the entire target market segments excluding passenger cars;
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e In the later years, there is widespread adoption and uptake of NG vehicles from the
success of the initial pilot projects;

e Public policy will continue to support the use of NG as a transportation fuel to meet
climate action legislative targets;

e NG commodity prices will continue to remain favourable against other fuel types as more
shale gas comes online;

e Economies of scale will help push the initial capital costs for natural gas fuelled
equipment down over the longer term;

e Availability of targeted fueling infrastructure supporting the expected demand and
uptake;

e Availability of OEM vehicles and improvements in conversion technology across light
duty and medium duty vehicles where it is not prevalent today.

In this scenario, the Terasen Utilities forecast net cumulative transportation growth of 34,540
vehicles by 2030 which results in approximately 30 PJ. Table 4-6 shows the expected rate of
adoption over the 20 year planning horizon. The total number of vehicles each year is multiplied
by the per vehicle consumption across each vehicle category to estimate the total annual NGV
demand.

Table 4-6: Total Number of Expected Vehicles by Category — Favourable NGV Environment

Scenario
Total Number of Vehicles — Favourable NGV Environment

Category 2010 2011 2015 2020 2025 2030
Light Duty Trucks 550 550 1,000 5,000 10,000 20,000
Medium Duty Trucks 30 30 100 500 1,500 2,000
Heavy Vocational Trucks - 25 200 1,000 3,000 5,000
Heavy Duty Trucks - 9 200 1,000 3,000 6,000
Buses 50 75 250 750 1,000 1,500
Marine - - 1 5 20 40
Total: 630 689 1,751 8,255 18,520 34,540

Note: Passenger Car segment is not pursued by Terasen Utilities in Favourable NGV Environment Scenario

The Terasen Utilities believe that this is a reasonable estimate of future market penetration for
our NGV initiatives, given the current and emerging low carbon fuel policy environment and
emerging business drivers for adopting NGV solutions.
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> Plus Passenger Vehicles Scenario

The Plus Passenger Vehicles scenario illustrates the magnitude of additional consumption that
could occur above the level set by the Favourable NGV Environment Scenario if the momentum
of new NGV initiatives causes renewed interest and development of NGV solutions in the
passenger vehicle market category. Although there are numerous factors that can affect
consumption levels, the following items occurring concurrently are viewed as the main additional
drivers in this scenario:

e Increased incentive funding available from Government and from EEC programs to
encourage widespread adoption of NG across all market segments including passenger
cars;

e The natural gas price advantage continues to widen with respect to other fuel types;

e Public policies are formed to encourage use of NG across certain segments like heavy
duty and medium duty trucks to aggressively reduce GHG's;

e Tax breaks are provided to further encourage customers to adopt NG and other low
carbon vehicles;

e A renewed commitment by the government and / or fuel retailers to make fueling
infrastructure for passenger vehicles publicly available; and

e Auto makers re-enter the OEM market with natural gas passenger vehicle products at
competitive prices.

The Terasen Utilities forecast net cumulative transportation growth of 94,500 vehicles and total
energy use of approximately 36 PJ by 2030 under the Plus Passenger Vehicles Scenario.
While reachable, this scenario envisions additional government and transportation industry
intervention to advance the adoption of NGV solutions in the B.C. passenger vehicle market to
capture almost 6% of that market by 2030. This additional market capture is not anticipated in
the near future and is not part of the Utilities new NGV initiatives, and is therefore considered
less likely to occur than the Favourable NGV Environment Scenario.

» Low NGV Demand Growth Scenario

Given the current provincial policy environment, existing incentive funding for implementing
NGV solutions, and growing industry interest in employing these incentives, the Utilities believe
that at minimum, a modest level of NGV growth will occur even in a less favourable environment
than outlined in the previous scenario. The Low NGV Demand Growth scenario depicts the
lower bound of future consumption that could reasonably occur. The drivers that would cause
this lower level of future demand for natural gas as a transportation fuel are:
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e Incentive funding leads to market growth and vehicle additions but fails to stimulate
wider adoption beyond the funded projects;

e Natural gas prices remain favourable versus conventional fuels but are insufficient to
drive higher levels of growth;

e Public policy measures to encourage the use of NG as a transportation fuel are less
aggressively pursued;

e Limited new OEM models are made available for this market in B.C., particularly in the
light duty truck category.

The Terasen Utilities forecast net cumulative transportation growth of 16,280 vehicles and total
energy use of approximately 13 PJ by 2030 under the Low NGV Demand Growth scenario.
Due to the high level of public and government focus on reducing emissions from the
transportation sector, we believe this scenario is less likely to occur than the Favourable NGV
environment scenario.

4.3.3.4 Scenario Implications

Figure 4-22 shows the load growth and total number of NGVs expected in each of the three
NGV demand scenarios. The Utilities have estimated'® that in the Favourable NGV
Environment Scenario, 30 PJ of natural gas demand for transportation represents about 6.5% of
the total target transportation market in 2030 (Figure 4-23). Capturing 6.5% of the
transportation fuel market over the next 20 years is a reasonable expectation for this low carbon
alternative to conventional fuel.

104 Estimation based on the assumption that the current target market size grows at approximately 2% per year,

equal to rate of GDP growth, based on current 5 year B.C. Ministry of Finance GDP forecast.
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Figure 4-22: Comparative NGV Demand Scenarios
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Approximately 15% of diesel demand can be replaced by natural gas in this scenario,
contributing approximately 77% of the total 844,000'” tonnes of CO2e emissions. The amount
of GHGs reduced in the Favourable Environment demand scenario is the same amount created
by burning approximately 360 million litres of gasoline. Figure 4-24 shows the total cumulative
GHG savings for each of the three demand scenarios at 5 year increments over the planning
horizon. The Low NGV Demand scenario results in half the GHG reductions possible in the
Favourable NGV Environment Scenario and falls well short of helping to meet provincial goals
for carbon reduction.

195 Based on emissions factors of 1,433 grams per kilometre for diesel, 1,149.7 g/km for CNG and 1,035.1 g/km for

LNG, published in GHGenius 3.17 software available from NRCan.
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Figure 4-24: Three Scenarios - Total Cumulative GHG Reductions (Mt CO2e)
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4.3.3.5 Transportation Demand Scenario Conclusions

The changing nature of market conditions for NGV solutions in B.C. has opened up an important
new target customer segment for the Terasen Utilities. The Utilities believe that demand growth
of 30 PJ over the next 20 years, representing just 6.5% of the overall market for transportation
fuels, is a reasonable expectation for natural gas load from its new NGV initiatives. This
expectation arises from the favourable market and policy environment that continues to evolve
in B.C. together with the new NGV solutions that the Utilities are developing to meet the needs
of the commercial, return-to-base, fleet vehicle market segment.

The addition of 30 PJ of throughput on the Ultilities natural gas transmission and distribution
systems will be an important offset to the levelling off of demand growth from residential and
commercial customer segments as improvements in energy efficiency and adoption of
alternative, renewable thermal energy solutions begins to make a marked impact in future
years. This additional throughput will help to optimize use of the existing natural gas
infrastructure to the benefit of all of the Utilities’ customers.

434 CONCLUSIONS FOR NEW FORECASTING ACTIVITIES

The Terasen Utilities’ forecasting activities are evolving to capture the changes that are
underway in our customers’ energy demand patterns as a result of external forces such as
changing energy policy and buildings codes and standards, as well as our own initiatives to
better serve the needs of our customers. While these changes will not have a marked impact in
the short term on natural gas demand, we need to be developing new methodologies in
forecasting now to better understand the implications over the long run. The Utilities intend
engage their stakeholders in the ongoing development of these new forecasting activities, and
will continue to improve our methodologies as we gain further market experience and as new
information becomes available.
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New, alternative energy initiatives by the Terasen Ultilities, increased and ongoing EEC activities
and implementation of new building codes and standards have the potential to impact growth in
annual and design day demand. While the utilities expect to continue adding new natural gas
customers as these changes occur, the nature of the demand may well become peakier as
natural gas back stops the peaking needs of integrated, renewable thermal energy solutions
(Figure 4-17 during extreme cold weather. This shift could in turn affect the natural gas system
design and gas supply planning requirements as the demand characteristics of a growing
proportion of new customers differs from that of existing customers.

The extent of these impacts and rate of change in demand characteristics is difficult to
determine at this early stage of these new energy initiatives. The new methodologies discussed
in this section, once fully developed and validated, will help the Utilities better understand the
potential implications for long term resource planning and rate design.

The Utilities will also continue to develop methodologies to forecast energy demand as part of
their integrated, alternative energy services and new natural gas vehicle initiatives, in order to
plan for the natural gas and alternative energy resources needed to deliver these solutions.
Implementation of alternative energy solutions for residential and commercial buildings and
entire communities has the potential to significantly reduce conventional energy demand and
carbon emissions over time. Increased adoption of new natural gas vehicle solutions can
significantly reduce GHG emissions while building efficient, year-round load, countering the
declines on system throughput caused be declining residential use rates. The growth in natural
gas demand for transportation of 30 PJ forecasted for these new NGV initiatives by year 2030,
will be important for adding baseload to the natural gas system and optimizing its use for the
benefit of all the Utilities’ customers.

A substantial effort will be required in the coming months to undertake these new forecasting
activities, fully develop and validate the new methodologies and use them to assess the
changes ahead. The tools, data, research and resources needed for these activities will also
help to analyze the potential impact of future policy decisions and energy initiatives by
governments, energy customers and utilities. To these end, the Terasen Utilities will continue
working with other utilities and governments to understand the complete nature of thermal
energy demand within the province. All of this new work will need to be done alongside our
ongoing traditional forecasting processes as these will remain the primary input into our natural
gas system and supply planning activities for the foreseeable future.
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5 ENERGY EFFICIENCY AND CONSERVATION - DEMAND SIDE RESOURCES

5.1 The Purpose and Benefits of Energy Efficiency and Conservation

EEC programs are an integral part of the Terasen Utilities’ drive to meet British Columbia’s
current and future energy needs and ensure the efficient use of natural gas in its service
territories. Implementing EEC helps to lower energy demand, ensure the right fuel for the right
use, optimize the use of and cost for energy infrastructure and reduce the carbon footprint for all
our customers. Since 1992, we have been operating EEC programs and initiatives which
provide incentives and support customers in reducing their consumption of natural gas. Going
forward, it is important for the Ultilities to secure ongoing funding to provide consistent programs
to the market and thereby maximize the benefits of EEC initiatives. While the Utilities’ EEC
activities align with the B.C. Government’s recent energy and climate actions, we believe that
the current cost-benefit criteria for some programs are outdated and limit the benefits that can
be delivered for emission reductions and for certain customer groups such as low income
earners. Recent energy policy and legislation (see Section 2) places a high level of awareness
and importance on environmental and energy use issues.

Changing building codes and equipment standards have also led to increased public awareness
and interest in energy saving measures. The Terasen Ultilities are committed to providing the
resources to help consumers reduce energy consumption through cost effective conservation
programs. This section describes our current EEC activities, and outlines a future for long-term,
sustained EEC activity.
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Residential Energy and Efficiency Works— REnEW
(February and March 2010)

Funded by: Terasen Gas, FortisBC, and BC Hydro

Developed by:  John Howard Society and Vancouver ACCESS
BladeRunners

Targeting: Individuals who are overcoming employment
barriers because of life challenges such as mental
health issues, a history of substance abuse, poverty
or homelessness

Left toright:

Duration: Four weeks intensive training Jan Maston (VP, Customer Care, Human
. Resources & Operations Governance — Terasen
Location: Kelowna and Vancouver Gas), RENEW program participant, and John

Webster (CEO and President of ACCESS)
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5.2 An Overview of EEC Funding

One of the items in the 2008 RP Action Plan was to “implement the new EEC programs and
continue research and planning for future EEC programming”. The 2008 Resource Plan
provided an overview of the EEC application that was submitted to the BCUC in May 2008,
requesting $56.6 million over three years for EEC activities. On April 16, 2009, the Commission
released its decision and Order No. G-36-09 (the “EEC Decision”), which approved funding in
aggregate of $41.5 million ($34.4 million for TGl and $7.1 million for TGVI) for EEC activities to
the end of 2010.

In June 2009, TGI and TGVI filed their 2010-2011 Revenue Requirements Applications,
requesting the following approvals:

e An increase in EEC funding to add programs for Interruptible Industrial customers (TGl
only) and Innovative Technologies.

e Reallocation of funding to Affordable Housing initiatives.

e Additional funding to implement programs until the end of 2011 and an extension of the
funding approved by the Commission in the EEC Decision of April 2009.

The Commission approved the TGl and TGVI Negotiated Settlement Agreement’®, which

brought the total funding for EEC activities to $72.3 million for both service territories in 2010
and 2011, as can be seen in Table 5-1. In their 2009 EEC Annual Report, the Utilities reviewed
2009 EEC activities, and outlined an action plan for 2010'%’. Results of this review showed that
2009's activity was cost-effective with a portfolio-level Total Resource ratio of 1.2, providing
value to customers and British Columbia’s energy system.

Table 5-1: Total Approved EEC Funding 2010-2011

($000s) TGl TGVI
2010 2011 2010 2011
Residential and Commercial Programs 23,075 23,075 4,726 4,726
Affordable Housing 2,400 2,400 600 600
Industrial Interruptible 435 1,875 - -
Innovative Technologies 2,300 4,669 478 956
Total 28,210 32,019 5,804 6,282

EEC activities align with customer, utility and government interests, while helping to protect the
environment and stimulate B.C.’s green economy. Utilities such as the Terasen Ultilities are a

196 BcuC Order Numbers G-141-09 for TGl and G-140-09 for TGVI
97 Energy Efficiency and Conservation Programs, 2009 Annual Report:
http://www.terasengas.com/ AboutUs/RatesAndRegulatory/BCUCSubmissions/default.htm
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vital tool in reaching British Columbia’s energy goals, because utilities have a long-established
relationship with their customers, with frequent customer communications, and because
customers look to their energy providers for information about managing energy consumption.
Going forward, the Utilities look to secure long-term funding for EEC activities to continue
supporting customers in managing their energy consumption and costs, ensuring the efficient
use of natural gas, and backing British Columbia’s energy needs and policy goals. Later in this
section, the Ultilities present a review of three future funding scenarios to help identify energy
and GHG emissions savings potential and guide further analysis and discussions regarding
future EEC funding.

5.3 EEC Programs Overview

The current portfolio includes our conventional EEC Residential, Commercial, and Affordable
Housing programs, as well as some NGV initiatives. These programs will be implemented
through 2011 and are projected to conserve over 12,000,000'® GJs for the entire planning
period, which is equivalent to heating ~126,000 homes'® for one year (please refer to Appendix
C for a full list of 2009 and 2010 programs). However, we have reason to believe that the total
savings might be underestimated for two reasons. Firstly, the portfolio does not incorporate
energy savings from Innovative Technologies (besides some NGV activities) or Interruptible
Industrial programs. These areas are new to the EEC portfolio and new initiatives are not
expected to be implemented until late 2010 and 2011, given that the Utilities have not previously
had programs in these areas, and have no experience in estimating savings for these areas, we
felt that a conservative approach would be appropriate. Once there are programs up and
running, savings from Interruptible Industrial and Innovative Technologies programs will be
incorporated into the portfolio benefit/cost analysis. Secondly, the Terasen Utilities are not only
focusing on reducing energy consumption through a variety of incentive and upgrade programs,
but also by inducing conservation behavioural changes through Education and Outreach.
Conservation from behavioural changes, however, has not been incorporated into the Utilities’
savings portfolio because of the difficulty tracking results from individual actions. Nevertheless,
the Utilities believe that there is a significant potential to decrease consumption through the
Education and Outreach activities. For example, turning off pilot lights in fireplaces during the
summer, can reduce the energy consumption of a household by ~4 GJs'*° for the season.

Current EEC initiatives can be divided into two components: conservation activities and high
carbon fuel switching activities. High carbon fuel switching programs'** were approved by the

108 \we estimate conventional EEC programs will conserve a cumulative total of 14,000,000 GJs over the next 20

years, while conversions and adoptions of NGVs are expected to increase demand by 2,000,000 GJs in total.

¢ Based on a home utilizing 95 GJs per year, the average of Terasen’s current Rate 1 (Lower Mainland Residential)
customers.

1191035 BTU's/ cubic ft. X 24 hours/day X 30 days/month = 745,200 BTU's/month Because 1 GJ = 948,213 BTU's,
the pilot light will use .7859 GJ's/month

"t High Carbon fuel switching programs encourage customers to convert from higher carbon fuels such as propane,
diesel, and oil to natural gas.
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Commission as an EEC initiative because they reduce GHG emissions, increase the efficiency
of the Terasen Utilities infrastructure and lower the system cost per user which in turn reduces
energy costs for customers. These activities align with the government’s goal to reduce GHG
emissions by 80% by 2050'2. A prime example of high carbon fuel switching activities is
incentives for NGVs, which is reviewed in Section 5.4.2.

Going forward, we propose to create programs that support a holistic approach to energy
efficiency, including whole building initiatives such as labelling and the move to a performance-
based building code. We will continue to develop initiatives intended to assist low-income
households in reducing energy consumption, making rental accommodations more energy
efficient, as well as developing programs for students in the Utilities’ service areas.

5.3.1 EEC FOR CUSTOMERS IN TERASEN GAS (WHISTLER) INC.

TGW has not traditionally offered EEC programs because the customer base in the TGW
service territory has historically been quite small, and recovery of EEC costs spread over the
small number of customers in TGW was thought to result in unacceptably high rate impacts.
While TGW did not claim any EEC program savings from the Whistler conversion, the project
was instrumental in achieving carbon emission reductions through high to low carbon fuel
switching and provides an improved energy platform for future EEC activity. In response to
community interest in participating in EEC programs, TGW plans to include funding for EEC
activity in its RRA for 2012. The CPR that we will be conducting in late 2010 will provide insight
into potential programs that can be implemented in the TGW service area.

5.4 New EEC Program Areas Commencing in Late 2010

5.4.1 INTERRUPTIBLE INDUSTRIAL CUSTOMERS

TGl believes that there is significant potential for a reduction in Interruptible Industrial**®

consumption. Initiatives are currently being developed for this segment, but it is not yet clear
how future load will be affected by conservation efforts. To assist TGl in determining the size
and nature of EEC opportunities for this sector, an overall analysis of the industrial sector will be
included in the CPR, which will be conducted in late 2010. In contrast to some of TGI's other
consumer segments, special consideration must be given to mitigating the risks associated with
large financial investments in energy efficiency for interruptible industrial customers and the
resulting magnitude of the anticipated energy savings. The Terasen Ultilities have hired an
Industrial Program Manager to begin working with key stakeholders in this segment and
developing programs to be implemented in 2011.

112

s Greenhouse Gas Reductions Targets Act, 2008

Interruptible industrial customers include customer classes 7, 22 and 27.
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5.4.2 INNOVATIVE TECHNOLOGIES

Innovative Technologies are defined as market ready technologies that have little or no market
penetration in British Columbia. The Terasen Utilities’ incentives for this portfolio are designed
to promote emerging technologies. The current portfolio of Innovative Technologies includes
Solar Thermal Hot Water, NGV, Hydronic and Combination Heating Systems, Residential
Ground Source Heat Pump (“GSHP”) Systems and Commercial/Industrial GSHP Systems. We
are conducting market research to determine potential programs for these technologies, and
their associated savings. It should be noted that the technologies in this portfolio and the
resulting impact on load are subject to change depending on market conditions, including
adoption rates and introduction of new technologies.

The NGV market shows particular promise for this portfolio. As a result of potential EEC
incentives, the City of Vancouver, City of Surrey, City of Port Coquitlam and other third party
partner have all expressed interest in converting some of their current high carbon diesel fleet
into NGVs, and purchasing new NG trucks for garbage disposal. Switching to natural gas as a
transportation fuel reduces GHG emissions by displacing higher carbon fuels like diesel and
gasoline, and by adding load, optimizes use of the gas distribution system.

5.5 Beyond 2011- Future EEC Funding Scenarios

5.5.1 IMPACT ON ENERGY DEMAND AND EMISSIONS

TGl and TGVI's current EEC budget expires on December 31, 2011. We are planning to submit
a request for on-going funding as part of the 2012 RRA for both TGI and TGVI. We believe
additional funding for EEC activities will benefit multiple stakeholders. Through various
consultation activities and regulatory processes, the Utilities’ customers and other stakeholders
have indicated support for increased and ongoing funding due to the additional customers that

can be reached and savings
that can be achieved through
the continuous and consistent
availability of EEC
programming.

Taking Leadership in Development of Solar Projects

. /T
To determine what level of il"' ﬁ
5 -"‘ ]

ongoing funding should be =

implemented; we examine the Solar Homes Pilot is a program in partnership with Terasen, City of Vancouver, SolarBC
potential impact on natural gas and Offsetters, financ_i ng up to 50 percent (about $3,500) of the cost of installing asola

L. . hot water system, which will be available to 50 new houses on a first-come, first-server
demand and GHG emissions in | pasis, beginning January 2010 through March 2011

three scenarios of future oooe
funding for EEC programs 'dTerasen Qﬂ(’”m : BC
below. It should be noted that VANCOUVER e

the scenarios have been
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developed using the best available data, but will be updated once the results of the CPR are
received. These scenarios are discussed below in detail.

» Funding Scenario A

This is the “status quo” scenario, which assumes that the currently approved funding and
resultant EEC activity will cease after 2011. The expected energy savings in this case are based
on the programs planned from 2009 to 2011, and the number of participants and measure life of
equipment were determined using the best available data''*. Scenario A assumes that these
funding levels are not renewed and revert back to pre-2009 levels of ~$4 million.

We believe the savings from this scenario are underestimated for a number of reasons. The
energy savings from industrial programs have not been incorporated into this scenario, as they
are currently in the development phase. Also, the Utilities are still developing the Innovative
Technologies portfolio, and have only incorporated the expected increase in demand from the
replacement of high carbon diesel heavy-duty trucks with low carbon natural gas by 2011. As
NGV demonstration projects and first adopters in the province show success, we expect that
markets will begin to grow and assumptions used to calculate energy savings will have to be
revised as that data becomes available. Finally, the total energy conserved is likely
underestimated in this case because savings from behavioural changes and some Commercial
DSM programs have also been excluded due to difficulty estimating the conservation impact of
these activities, even though there is significant energy savings potential.

Should this scenario come to fruition, the Terasen Utilities and our customers will be subjected
to all of the pitfalls of inconsistent and uncertain funding and growth in energy savings and the
resultant emission reductions will cease.

» Funding Scenario B

To develop Scenario B, the Utilities have assumed the same funding levels, approximately $35
million annually, that were awarded in 2010 and 2011 will be sustained until the end of the long
range planning period (i.e. from 2012 until 2030)**>. The following is a list of assumptions used
to build this scenario, though they may change as data on new programs and market potential
becomes available from the CPR:

e Conventional EEC programs similar to that in Scenario A will continue to be
implemented throughout the planning period.

14 The total savings are subject to change based on programs and technologies available, as well as participant
uptake rate.

15 The net energy savings calculated are based on the following assumptions in absence of any information on
future programs and participation rates.
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e The measure life and participation rates will remain constant at the 2010 levels for all the
planned programs.

e The same number of incremental vehicles that were assumed in Scenario A in 2011 will
be funded every year until 2030. This is a conservative estimate but is based on the
most recently available data and successes.

e Industrial programs and the possibility of other programs being developed under the
Innovative Technologies portfolio are excluded under this scenario.

» Funding Scenario C

The third scenario assumes that funding will be fixed at 5 per cent of the Terasen Ultilities’
annual revenues, which would equate to ~$80 million in 2012. This represents funding of
slightly more than twice currently-approved funding levels, and was felt by the Utilities to be a
reasonable starting point for funding a highly aggressive approach to EEC. Terasen Ultilities
recognize that the success of its initiatives will help transform the market throughout the
planning period, and the scenario assumes that funding levels and associated savings begin to
taper off by $5 million annually starting in 2022. To reiterate, this scenario has been developed
using the best available data, but timelines and funding level requirements may change once
the results of the CPR become available, or as we progress through the planning period. We
believe that funding increases will be necessary to expand the current EEC programs and
implement new initiatives. For example, increased funding will allow for the implementation of a
large-scale accelerated stock retirement program for inefficient heating systems, further
development of industrial programs, expansion of NGV initiatives across broader market
segments, and other Innovative Technologies projects.

For the purposes of estimating the net savings in Scenario C, we have assumed the following:

e No funding will be allocated to additions of other natural gas transportation, such as
transit vehicles or marine transportation, due to the absence of thorough information for
these particular end uses at this point in time.

o All the funding for transportation has been allocated to heavy vocational trucks (waste
haulers), heavy duty trucks (tractor trailers), medium trucks (postal vans). This may
change as additional data and customer interest develops, as Terasen Utilities hopes to
use EEC funding to help alleviate the initial capital cost for sectors such as marine and
transit vehicles in order to reduce GHG emissions.

e The Utilities will only be claiming the consumption and GHG emissions reduction from
the adoption of vehicles that were accelerated by EEC funding. In other words, the
Utilities acknowledges that NGVs will gain market share in the future, but strongly
believes that EEC funding is instrumental to transform the market and Terasen Utilities
can therefore claim a portion of those savings.
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5.5.2 IMPACT ON ENERGY SAVINGS AND GHG REDUCTIONS IN SCENARIOS A, B, & C

Each of the scenarios described above will have a significantly different impact on energy
conserved. Figure 5-1 depicts the impact on energy savings from the above mentioned
scenarios. As can be seen, Scenario C will conserve significantly more energy than Scenario A,
213.38 PJs (equivalent to 213,380,000 GJs) versus 11.75 PJs (11,750,00 GJs)™®

Figure 5-1: Year 2009 - 2030 Cumulative Natural Gas Savings from EEC Scenarios
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Given that Scenario A is based on current, approved funding for EEC, the current demand
forecast presented in Section 4.2.6 includes this level of energy savings. The impact of
Scenarios B and C on the Reference Case current demand forecast is shown in Figure 5-2.
Although the scale of energy savings against total energy demand may appear small on this
graph, the declining consumption in Scenarios B and C occurs in conjunction with continued
customer additions and results in significant cumulative energy and GHG savings as shown in
Figure 5-2 and 5-3. Scenario C will aid in reducing GHG emissions by more than 16,000,000
tonnes, versus Scenario A which would reduce GHG emissions by more than 820,000 tonnes.

16 The total cumulative savings have been calculated using the sum of energy conserved from conventional EEC

programs and efficient load building from the addition of NGVs.
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Figure 5-2: Impact of EEC Scenarios B and C on Reference Case Demand - 2010-2030 (All
Utilities)
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Figure 5-3: Year 2009 - 2030 Cumulative GHG Savings from EEC Scenarios
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5.6 Managing Uncertainties in Developing and Implementing EEC Programs

A number of factors can influence the effectiveness and impact of EEC initiatives. Terasen
Utilities have taken a variety of factors into consideration when estimating how EEC activities
will impact demand. This section summarizes some of those factors and how they are
managed.

5.6.1 IMPACT OF NEW AND CHANGING EQUIPMENT EFFICIENCY REGULATIONS AND
BUILDING CODES AND STANDARDS

The B.C. government’s aggressive GHG emissions reduction goals have led to the proposal
and implementation of a variety of building codes and standards, as well as equipment
efficiency regulations that impact the EEC initiatives primarily by providing the Utilities with
areas of support for market transformation efforts in support of these proposed regulations and
building codes and demand for natural gas.

5.6.1.1 British Columbia Building Code

The provincial government has recently announced that they are working toward the
implementation of a new provincial residential building code that will be equivalent to Energuide
80 rating to take effect in late 2010*". The current rating of 77 and the new 80 rating are
stepping stones toward a “Net Zero Community Energy”*® level set for 2020. The primary goal
of the building code revision is Net Zero energy utilization''®, with a secondary goal of Net Zero
GHG emissions. Preliminary analysis has shown that this may lead some customers to adopt
electric equipment for space and water heating, due to lower upfront capital costs'?; however,
the Utilities believe that the energy cost of using natural gas in the long run will be lower and
therefore benefits the customer. Terasen Utilities can play a part in mitigating the impact of this
regulation by working with industry professionals to identify the prescriptive construction
measures so that individuals and organizations can meet the building code requirements while
continuing to use natural gas for space and water heating. The Ultilities will also play a role in
communicating the benefits of high efficiency natural gas equipment to customers, and
supporting the government in enforcing regulation.

7 “The Province is developing a Building Code change proposal to require energy performance for new Part 9

housing that, combined with provisions under the BC Energy Efficiency Act, will be equivalent to EnerGuide 80"
from http://www.housing.gov.bc.ca/building/green/index.htm

18 These buildings will be the most energy efficient ever constructed in British Columbia to minimize the need for
energy supplies. While those buildings will require purchased energy from utilities, these will be offset through the
generation of heat and power from on-site or community-based, clean and renewable energy resources.
(http://www.empr.gov.bc.ca/EEC/ProgramsActionsinitiatives/NetZero/Pages/default.aspx)

119 A net zero home at a minimum, supplies to the power grid, an amount equal to the total amount of energy
consumed.

120 Higher capital cost is derived from the equipment and installation cost, and the requirement for ventilation and air
circulation systems.
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5.6.1.2 Proposed Water Heater Regulations

Water heating represents the second largest household energy usage, equating to
approximately 20% of household energy use in Canada'®. The federal and provincial
government have announced plans to introduce a three-tier efficiency plan leading to a

regulation requiring a minimum energy efficiency factor (“EF”) of 0.80 as shown in Table 5-2.

Table 5-2: Three Tier Water Heater Efficiency Plan Summary

Type Minimum Efficiency Effective Date
Gas Storage- 151 L Water Heater 0.62 EF September 1, 2010
Gas Storage- 189 L Water Heater 0.61 EF September 1, 2010
Gas Storage Water Heater 0.67 EF TBD
Gas Storage Water Heater 0.80 EF TBD

* For the first two items, EF rating is based on a formula EF= 0.70 — (0.0005*V)
** \V=volume of storage water tanks in liters
***Storage tank volumes of 151 L and 189 L are typical residential heater sizes

In order to reach 0.80 EF, water heater manufacturers will need to use tankless or condensing
technology. Terasen Ultilities have been joined by manufacturers of natural gas heaters in
voicing concerns with the proposed regulation, as there are currently no condensing water tanks
that are appropriately sized for the residential market. Terasen Utilities have identified that there
is a major risk to gas water heating load as both tankless and condensing technologies have
different venting requirements than technologies generally installed today, and tankless
technologies may not be appropriate for some applications. Furthermore, both technologies
have significantly higher upfront capital costs than electric alternatives. The result may be load
shifting from natural gas to electric water heating, with a spill over loss to space heating. We are
working alongside our partners, including the government and manufacturing industry, to ensure
that technologies are available and proven before the regulation is implemented.

5.6.1.3 Home Heating Systems Regulation

Terasen Ultilities assisted in preparing the B.C. residential market for the furnace regulation
passed by the Province in 2009, which states that gas furnaces manufactured on or after
December 31%, 2009 must have a minimum fuel efficiency level of 90% Annual Fuel Utilization
Efficiency (“AFUE”). We began providing information and offering rebates to customers in
support of this regulation in 2001. Terasen Utilities have used a variety of marketing techniques
to increase adoption rates including bill inserts, internet, print media, radio, sales force efforts,
relationship building with industry professionals, and customer outreach at community events
and trade shows. Our goal in offering rebates for furnaces was to transform the market until the
regulation was implemented, as it has now been. However, preliminary research has shown
that there is still a high percentage of mid and low-efficiency stock available for sale in the
marketplace.

2L condensing DHW Study: Habar & Associates Consulting Inc, March 2010
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For example, as of 2009, almost 80% of furnaces in TGI service territory were low or mid
efficient, and given current adoption rates, it could take up to 20 years for all furnaces installed
to be high efficiency*®. We have reason to believe this 20 year time period is understated, as
these estimates were designed with the assumption that most people would replace their
furnaces once they reach an expected service life of 18 years. Without incentives in place to
support the early retirement of stock, some customers may keep their furnaces for as long as 30
or 40 years, which data from the 2008 REUS revealed is already happening in the TGI customer
base. The Utilities believe that a Terasen-run furnace retirement program would be a significant
contribution to achieving the Province’s energy and greenhouse reduction goals. Unfortunately
the existing benefit-cost tests that are currently applied to utility DSM programs are not the
appropriate analysis tool for initiatives such as a furnace early retirement program as they do
not recognize benefits beyond the avoided cost of energy, such as contributions to the greater
policy goal of greenhouse gas emission reductions. Terasen Utilities are working on a proposal
for such a program which would include a proposal for the appropriate evaluation of programs
that support policy objectives, and hope to bring such a proposal before stakeholders for
feedback within the next year. Figure 5-4 displays the breakdown by efficiency level of furnace
stock in the TGI service territory.

Figure 5-4: Furnace Market Broken Down by Efficiency Level — TGI
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5.6.2 SUPPORT FOR CODES, STANDARDS, AND REGULATIONS

The Terasen Utilities work alongside various levels of government in developing and
implementing codes, standards, and regulations. We believe that government regulation is a
critical final step in transforming markets to adopt energy efficient equipment.

122 2008 Residential End Use Study- Sampson Research
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5.6.2.1 The End Goal of EEC: Market Transformation

The end goal of the Utilities’ EEC programs'? is market transformation, which can be defined as
transforming the market to a point where energy efficient equipment/systems/buildings are the
new baseline for regulation. Market transformation utilizes the concepts of “Diffusion Theory,”
which state that innovation occurs in five stages for consumers, to shift the curve shown in
Figure 5-5 to the left, and encourage adoption of new technologies faster than would occur
organically. EEC programs are developed to address barriers which prevent consumers from
adopting energy efficient appliances.

Figure 5-5: Market Diffusion Curve

Innovators Early Adopters Early Mgjority Late Mgjority Laggards
2.5% 13.5% 34% 34% 16%

One of the outcomes of market transformation is regulation through Codes and Standards.
Prematurely aggressive efficiency target levels, with a lack of equipment and service history to
meet these performance levels could slow down or stop market transformation. This could result
in substantial load shift to other energy sources, disturbing the energy supply balance thus
effecting energy delivery rates to all customers. One example of this is our work on analyzing
impacts of British Columbia’s proposed water heater regulation. The Terasen Ultilities hired
Habart & Associates Consulting to provide a strategy paper which assesses the impact of the
water heater regulation and provides a conceptual framework for transforming the market to
support the introduction of the proposed water heater regulation. We believe an increase in
EEC funding will be required to provide incentives that encourage manufacturers to develop
residential 0.80 EF water heater technologies, and to educate the marketplace on the benefits
of the systems.

12 This goal is defined in Principle #12 of the Terasen Utilites’ EEC Application, 2008.
http://www.terasengas.com/_AboutUs/RatesAndRegulatory/BCUCSubmissions/LowerMainlandSquamishinterior/
EnergyEfficiencyConservationPrograms/default.htm
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5.6.3 RISKS ASSOCIATED WITH PROGRAM SAVINGS ESTIMATES

A challenge in developing EEC programs is estimating program uptake rates and energy
savings. There are a number of factors that affect participation rates including emergence of
new technologies, economic conditions, the political climate, changes in adoption rates for
current technologies, energy price fluctuations, changes in consumer behaviour and
consumption patterns, and initiatives by other utilities or government. Inconsistent incentive
funding hinders program development, as staff cannot develop programs with long term goals in
mind, and communications with participants and market factors such as equipment installers
about program lifetimes are erratic.

5.6.4 MITIGATING THE PROGRAM SAVINGS ESTIMATION RISKS

The Terasen Utilities take analysis of energy impacts from EEC activity very seriously and
obtains up-to-date market information about different technologies to ensure accuracy. When
developing programs, we review the inputs and savings through formal engineering estimates,
ongoing market research studies and program evaluation. Terasen Ultilities carefully monitor
assumptions and inputs on program costs, participation rate, energy savings per participants,
and incentive amounts to ensure efficient use of funding. The Terasen Utilities contract with
external third parties to evaluate programs and assess their marketplace success.

Terasen Utilities also conduct a CPR every few years to examine the technologies available in
the marketplace and determine the “conservation potential,” including the amount of energy
savings that can be achieved through EEC. The CPR analyzes the potential impacts of
identified energy efficiency and fuel choice programs and initiatives to a base case scenario,
and acts as the guiding document in designing future programs. The 2009 EEC decision
approved funding for an updated CPR, understanding that the study is a fundamental piece in
developing DSM initiatives. The results from the 2010 CPR will be imperative in determining
how EEC activities are going to impact demand and will help Terasen Utilities:

o Develop a long range energy efficiency and fuel choice strategy, including an analysis of
the savings opportunities available from the implementation of the above mentioned
scenarios and large-scale, Alternative Energy Systems;

e Design and implement energy efficiency and fuel choice programs and initiatives;

e Assess the impact of energy efficiency and fuel choice program on both peak and
annual loads;

o |dentify equipment and technologies that could be used for energy efficiency and fuel
choice programs, including new technologies that are commercially available but have
very low market penetrations

e Set annual energy efficiency and fuel choice targets and budgets
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In addition, the Utilities have requested a discussion paper as part of the CPR that reviews how
our energy efficiency and conservation efforts could support government policy. The paper
should detail potential alternative EEC analysis approaches that look beyond the traditional
economic focused California Standard Practice tests. These tests were developed to support
“traditional” utility energy efficiency activity, and only consider the avoided costs of energy and
the costs associated with energy efficiency activity, which is a very narrow view of energy
efficiency activity in the larger context of support for long-term government policy goals. Based
on these economically focussed analysis tools as they are defined in the California Standard
Practice Manual, the Terasen Utilities would not be able to engage in such programs as a
furnace replacement initiative, funding the full cost of furnace upgrades for low-income
households, or implementing geo-exchange systems for schools, all of which are laudable
initiatives that support government’s larger GHG emissions reduction goals. The Ultilities look
forward to working with government and other key stakeholders in developing more suitable
analysis tools for utility EEC programs that support government policy goals, but that are not
seen as “cost-effective” when viewed through the narrow lens of the California Standard
Practice Tests.

In conclusion, the results from the 2010 CPR will be imperative in determining how EEC
activities are going to impact demand and will form the primary basis of Terasen Utilities EEC
funding requests for 2012 and beyond.

5.7 Conclusion

While TGl and TGVI is currently implementing programs and activities as a result of the
increased EEC funding from Orders G-36-09, G-141-09 and G-140-09, which approved a total
of $72.315 million in EEC expenditure over 2010 and 2011, still more can be done. For market
transformation efforts to take hold, approved utility EEC funding needs to be of sufficient
magnitude to support market transformation efforts, and stable and long-term enough to provide
consistency in utility communications and activities with customers, market players and
stakeholders. For this LTRP, Terasen Utilities analyzed 3 Scenarios, and concluded that in
Scenario C, where EEC funding is approved up to 5 per cent of gross utility revenues, EEC
activity could make a significant contribution of 16,000,000 tonnes of GHG reduction to
government’s GHG emissions reduction targets. Such a funding envelope would allow for a
significant NGV uptake in the medium and heavy-duty “return to home” fleet market, a furnace
retirement program and a water heater market transformation program.

The Utilities will be conducting an updated CPR that will support an application for approval of
EEC funding in the future 2012 RRA. The results of this CPR will be imperative in determining
how EEC activities are going to impact demand for 2012 and beyond. Further, Terasen Utilities
have concluded that the California Standard Practice tests may not be the appropriate analysis
tool for Utility EEC programs of the future.
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6 Gas Supply Sources

The Terasen Utilities and their predecessors have been buying, transporting and delivering
natural gas to the communities of B.C. for more than 50 years. Today, our gas customers
number more than 935,000 and that number continues to grow. Annual demand expectations
are levelling off, but peak day demand continues to grow. The Utilities must plan their gas
supply requirements, system infrastructure and other resources to meet both annual and peak
day demand, looking forward to anticipate the evolving needs of our customers and changing
gas supply trends in the region.

Section 6.1 of the LTRP discusses the current status of the Utilities’ natural gas transmission
infrastructure and the resource requirements for continuing to provide our customers with safe,
reliable, secure and cost effective gas delivery services. Planning for the types of resources
needed to acquire biogas supplies and deliver lower carbon transportation fuel solutions being
sought by our customers is presented. Finally, the development of enhanced asset
management practices to address the aging nature of portions of our infrastructure, develop a
long term asset management plan and incorporate continuous improvement into asset decision
making is introduced. Section 6.2 summarizes our gas supply portfolio and price risk
management planning, explains the changing nature of the gas supply market for B.C. and
presents the infrastructure and service alternatives that the Terasen Utilities are pursuing to
protect and promote our ability to cost effectively acquire gas supplies to meet our customer’s
needs over the long term.

6.1 On-system Natural Gas Infrastructure Planning

The Terasen Utilities’ natural gas transmission and delivery infrastructure remains vital to B.C.’s
energy future. Today, natural gas serves as much or more of B.C.’s end-use energy needs as
electricity'®, with Terasen Utilities’ infrastructure delivering 96%"'* of that gas. The ability of our
infrastructure to meet growing peak demand and serve the annual energy needs of our
customers safely, reliably, cost effectively and in a socially and environmentally responsible
manner is the focus of planning efforts for our natural gas system.

This section discusses the condition of and planning for our natural gas system infrastructure.
We review the capacity of our transmission system across each of the service regions and
make recommendations for system expansion where needed, primarily in TGI's interior service
region, to meet growing peak demand. We provide an overview of expected distribution system
projects needed either to meet system growth or to sustain system integrity and performance,
within the context of our 5-year capital planning process. We describe types of infrastructure
solutions that the Terasen Utilities will need in order to acquire and deliver carbon neutral

124 2007 NRCan data shows that natural gas served 21.8% of B.C.’s end use energy demand - electricity served

21%.

125 Based on average daily deliveries.
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biogas and deliver natural gas to new customers as a low carbon transportation fuel. Finally,
the need to enhance our asset management processes to manage an impending wave of aging
assets and continuously improve decision making for system sustainment and infrastructure
development is presented.

6.1.1 SYSTEM EXPANSION REQUIREMENTS - TRANSMISSION & DISTRIBUTION

The capacity of a pipeline system is determined by the diameter and length of the pipeline, the
supply and required delivery pressures, and the allowable maximum operating pressure
("MOP"). To overcome friction and allow gas to flow through the pipeline, a pressure differential
between the supply and delivery points is required. Compressors are used to increase the
pressure differential and move large volumes of natural gas at high pressures through the
transmission pipelines to major delivery points. The end pressures, which vary with flow, are
controlled by pressure regulating stations before the natural gas enters the intermediate
pressure or distribution systems.

The Terasen Utilities generally have three new resource options to evaluate when planning
system expansions:

» Pipelines

To increase the effective cross-sectional area of a pipeline section to increase throughput
capacity, an existing pipeline can be replaced by a larger diameter pipe, or a parallel pipeline (a
loop) can be added to an existing one.

» Compression

Compressors are added to increase capacity in two ways. The first is adding new compressor
units at existing stations or replacing existing units with larger ones to increase the station
throughput capacity. The second is adding new compressor stations along the pipeline to
maintain a higher average operating pressure along a pipeline.

» On-system Storage

Storage facilities located within a service region are considered 'on-system' supply side
resources. Terasen Ultilities consider LNG storage as an on-system resource. Natural gas is
typically injected into storage during low-demand periods and is withdrawn during high demand
periods. During high demand periods, these storage facilities provide direct deliverability into
the system to maintain pipeline operating pressure and increase system capacity without the
need for additional throughput capacity from pipeline and compression facilities. Since the
Terasen Utilities can call upon their own resources to utilize on-system storage, these facilities
also increase system security and reliability.

The transmission systems for each service region are shown in Figure 1-3 of Section 1. The
TGVI Transmission System transports gas to communities and industrial users on the Sunshine
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Coast and on Vancouver Island, as well as TGW distribution system and the TGI distribution
system in Squamish. TGI operates and maintains two major transmission systems: the Coastal
Transmission System (CTS) serving the Lower Mainland, and the Interior Transmission System
(ITS) serving the North Thompson, Okanagan and Kootenay regions. In addition, in northern
and eastern areas of the province, TGl has transmission laterals that connect to Spectra
Energy’s T-North and T-South pipelines (Westcoast Pipeline) and the TransCanada Inc. B.C.
System pipeline (TransCanada Pipeline) to serve communities and industrial users in those
regions.

6.1.1.1 Transmission System Planning Considerations

Supply side resource requirements are identified by system hydraulic analyses. Important
considerations in determining the need for transmission system expansion are:

e Optimization of resource capacity addition(s) to meet demand requirements over a 20
year planning period.

e Expected demand under design temperature conditions.

e Firm transportation demand only for capacity planning purposes (i.e. capacity additions
are not planned to meet interruptible demand).

e Demand variations from core market customers on an hourly basis. Core demand
typically has a morning peaking period between 6 and 10 am and an evening peaking
period between 5 and 9 pm. The peak hour demand for these customers can be as
much as 40% above the hourly average of the daily demand. A transmission system
must have sufficient capacity to handle these daily fluctuations.

e The amount of line pack available within the transmission system. Properties of natural
gas allow it to be stored temporarily within the pipeline as the compressors increase
pressure to move gas through the system. As demand increases and pressure in the
pipeline is drawn down, the amount of gas “packed” in the pipeline (“line pack”) is
reduced. Pipeline length and operating pressure determine the amount of line pack
available in the system. Longer, higher pressure systems can be designed for peak day
conditions, while smaller systems must be designed for the peak hour.

e Long lead times for large infrastructure projects (due to regulatory reviews, public
consultation, conceptual design, detailed engineering, and construction schedules).
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6.1.1.2 TGVI System Resource Needs and Alternatives

» TGVI Transmission System Description

The TGVI transmission system serves Vancouver Island, Sunshine Coast and feeds the
communities of Squamish and Whistler. It consists of 615 km of high pressure pipelines,
including three twinned marine crossings of the Georgia and Malaspina Straits, three
compressor stations as well as the Mt. Hayes LNG storage facility currently under construction.
Natural gas for TGVI customers is delivered from upstream sources on the Westcoast Pipeline
system to the Huntingdon-Sumas trading point. From Huntingdon, TGVI contracts for
transportation capacity across the TGI CTS to the start of the TGVI System at Eagle Mountain
in Coquitlam. A major improvement to TGVI system reliability and increased operational
flexibility of the TGI CTS will be provided by the Mt. Hayes LNG plant scheduled to begin
operating in 2011/2012. Figure 6-1 shows the layout of the transmission system including the
location of the Mt. Hayes Storage facility, compressor stations, major industrial customers and
distribution networks.
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Figure 6-1: Layout of TGVI System
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» TGVI Demand and Capacity Balance

The TGVI transmission system serves natural gas demand for is its core market customers
located on Vancouver Island and the Sunshine Coast, in Squamish (for TGI), and in Whistler for
TGW. TGVI also transports gas for the pulp and paper mills represented by the Vancouver
Island Gas Joint Venture (“VIGJV"), and to BC Hydro's Island Cogeneration Project (“ICP")
pursuant to a long term Transportation Service Agreement.

Peak demand for TGVI's core customers is presented in Section 4.2.7 and Appendix B-2.
Current contract demand requirements for the VIGJV and the ICP are 8 and 50 TJ/d
respectively. The TGVI System is currently fully subscribed and relies on a right to call back
capacity to ICP from BC Hydro during design weather events in order to serve its core market
design day requirements.
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» TGVI System Resource Needs and Alternatives

TGVI is currently constructing a new natural gas storage facility near Mt. Hayes on Vancouver
Island which is expected to be in service for the 2011/12 winter period. This project was
approved by the BCUC in November 2007 as the major component of the preferred resource
portfolio which provides the added benefits of operational flexibility, regional storage resource
benefits for both TGVI and TGI, optimization of the existing system infrastructure and improved
system reliability.

The Mt. Hayes facility will have a storage capacity of 1.5 Bcf, a liquefaction capacity of 7.5
million cubic feet per day (“MMcfd”), and a sendout deliverability of 150 MMcfd. TGVI is to retain
a portion of the Mt. Hayes storage and sendout capabilities for supply and system capacity
needs, while TGI will contract the remainder. Figure 6-2 shows that further capacity constraints
on the TGVI system are not expected until 2021, based on the requirement to meet peak
demand for core TGVI customers under the reference case demand forecast, plus
transportation requirements for the VIGJV mills (8 TJ/d) and the Island Cogeneration Project (50
TJ/d).

Figure 6-2: TGVI Demand-Capacity Balance with Mt. Hayes Facility
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The identified system capacity constraint coincides with the expiry of the TGVI - BC Hydro
Transportation Service Agreement (“TSA”) for service to the ICP on Vancouver Island in April
2022. If Terasen Gas and BC Hydro extend the TSA beyond 2021, TGVI would have three
resource options to manage the forecast demand for the core market customers, plus the
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transportation requirements for the VIGJV and the ICP. The first option is to retain more than
1/3 of the storage and sendout capabilities from Mt. Hayes to provide the TGVI System with
additional on system supply during peak demand period. The second option is the addition of
V2 Squamish Compressor Station with a single compressor unit. Finally, Terasen Gas could
seek to renew an existing peaking agreement with BC Hydro allowing curtailment of flows to
ICP to meet the core market requirements.

» TGVI Demand Forecast Sensitivity

Capacity requirements for TGVI have also been analyzed against the low and high core market
demand forecast presented in Section 4.2. If demand actually turns out to be closer to the low
forecast, the next TGVI system constraint could be delayed as far as 2027. If demand closer to
the high forecast occurs, the constraint could occur as soon as 2017. Within this timeframe, the
planning environment for the Terasen Utilities and their stakeholders could change significantly.
Conducting a detailed evaluation to select the next preferred system expansion solution is
premature at this time. We will continue monitoring TGVI's demand capacity balance, using
enhanced asset management practices and working with BC Hydro and other stakeholders to
ensure the needs of all TGVI customers are met.

6.1.1.3 TGI — Coastal Transmission System Needs and Alternatives

» Coastal Transmission System Description

The Coastal Transmission System (“CTS”) consists of a 265 km network of pipelines providing
gas transportation from the Huntingdon-Sumas trading point to various metering and regulating
stations in the Fraser Valley, Metro-Vancouver and Coquitlam areas. Other transmission related
facilities include the Langley compressor station used to maintain transmission pressures under
design conditions, and the Tilbury LNG storage facility used to provide peaking gas supply to
increase system deliverability to the CTS. This system delivers gas to the core market
distribution networks in the Lower Mainland, as well as providing transportation service to BC
Hydro’s Burrard Thermal Generating Station (“Burrard Thermal”) and to the TGVI transmission
system at Eagle Mountain in Coquitlam. Figure 6-3 is a schematic diagram showing the CTS
layout.
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Figure 6-3: CTS Schematic
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The majority of the CTS in the Fraser Valley and Metro Vancouver areas is already looped and
consequently has sufficient capacity to meet long-term demand requirements. The Coquitlam
area, however, is primarily fed by a single pipeline from Nichol in Surrey. This single feed
carries 15% of the total peak day demand from core market customers in the Lower Mainland,
combined with the concentrated demand for Burrard Thermal and TGVI. A secondary line
through Fort Langley and Haney serves only approximately 5% of the peak day demand from
the Coquitlam area. The Nichol to Coquitlam pipeline could potentially be capacity constrained
within the planning period.

» CTS Demand / Capacity Balance

The peak day core demand for TGI's CTS is discussed in Section 4.2. To assess the resource
requirements for the Nichol to Coquitlam pipeline, the peak day demand — capacity balance
includes core demand for the Coquitlam area, TGVI take-away requirements including TGVI,
TGW and Squamish area core demand as well as VIGJV and ICP demand, and finally the
demand required to serve Burrard Thermal.

BC Hydro has indicated that the six gas fired generating units at Burrard Thermal will be viewed
as an emergency rather than a base load resource in accordance to Bill 17 of the Clean Energy
Act. TGI therefore evaluates the capacity of the CTS to satisfy peak system demand based on
6 units operating at Burrard Thermal. The resulting peak day demand — capacity balance is
shown in Figure 6-4.
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Figure 6-4: TGl Demand and CTS Capacity to Serve Coquitlam Area
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» CTS System Resource Needs and Analysis

Figure 6-4 shows that the addition of the Mt. Hayes storage facility, slated to be in service by the
winter of 2011/2012, alleviates the capacity constraint identified on the CTS for the duration of
the planning period. The operational flexibility available as a result of the Mt. Hayes facility
allows Terasen Gas to manage gas flow to Vancouver Island in two ways:

e With the Mt. Hayes Facility providing an on-system supply to TGVI during peak demand
periods, TGVI's transport requirements across the CTS are reduced.

e TGl will contract two thirds of Mt. Hayes’ storage capacity and deliverability. The delivery
of TGI's peaking supplies from the Mt. Hayes facility is largely done through
displacement, further reducing physical transport requirements to TGVI across the
constraint location. Therefore the capacity constraint on the CTS has been deferred
beyond the planning period, even with six units operating at Burrard Thermal. TGl may
still consider expansion of the Tilbury storage facility, based on the gas supply benefits
of additional storage located in the Lower Mainland as described in Section 6.2.
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6.1.1.4 TGI - Interior Transmission System Needs and Alternatives
> Interior Transmission System Description

The Interior Transmission System (“ITS") consists of 1,515 kilometres of transmission pipelines
operating at maximum pressures between 669 and 1,440 psig. Gas received from the Spectra
Energy’s Westcoast Pipeline at Savona supplies customers in the Thompson and North
Okanagan regions, while gas received from the TransCanada Pipeline at Yahk supplies
customers in the West Kootenay region via pipelines to Trail and Oliver-Y. The Southern
Crossing Pipeline (“SCP”) is a bi-directional transportation pipeline between Yahk and Oliver-Y.
From the Oliver-Y hub, pipelines transport gas to serve customers in South and Central
Okanagan. In the winter periods, another pipeline transports gas from the SCP via Oliver-Y hub
to Kingsvale for re-delivery to the Lower Mainland via the Westcoast Pipeline. Figure 6-5 is a
simplified schematic of the ITS.

Figure 6-5: ITS Schematic
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> ITS Demand / Capacity Balance

Compared to the modest growth rate forecasted in the Lower Mainland, the B.C. interior,
particularly around the South, Central and North Okanagan regions are expected to see
continuous demand growth in the coming years. Approximately 60% of the current ITS core
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residential and commercial market demand is concentrated in these areas. This growth is
driving the location of future incremental capacity additions on the ITS.

Since gas is delivered to the ITS from two upstream pipelines - the Westcoast Pipeline at
Savona and the TransCanada Pipeline at Yahk - the ITS system capacity will be reached when
the system capacity from both supply feeds are fully utilized. The current peak day system
capacity for the ITS is approximately 313 TJ/d.

Figure 6-6 shows the 2010 demand forecasts against existing system capacity for the ITS.
Facility additions will be required when the peak day forecast demand reaches the existing
system capacity. The peak day demand growth is approximately between 2.6 and 3.5 TJ/d each
year. With current peak day demand at approximately 290 TJ/d, it will take 7 years for demand
growth to reach the current system capacity. System expansion will therefore required to serve
the Okanagan area by 2017, with a second resource addition required in the longer term (2030)
forecast due to a higher demand forecast. For the High and Low demand forecasts, the first
resource addition is required in 2015 and 2019 respectively.

Figure 6-6: ITS Facility Timing
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> ITS Portfolio Development

On the ITS, three resource options have been identified:

Phased pipeline looping between Penticton and Winfield, north of Kelowna. This pipeline
looping would increase gas supply delivered from the TransCanada Pipeline at Yahk via
the SCP. The high growth area between Penticton and Kelowna is currently served by a
single pipeline. The first two phases of the pipeline looping — Penticton to Naramata
(23.7 km) and Naramata to Mission (15.0 km) — would follow the existing pipeline right-
of-way. Due to population growth in Kelowna, the final phase if necessary would bypass
Kelowna and terminate at Winfield. This phased looping will accompany the addition of a
compressor unit at Kitchener-B Compressor Station.

Phased pipeline looping between Savona and east of Kamloops. This pipeline looping
would increase gas supply delivered via the Westcoast Pipeline at Savona. All three
phases total almost 58 km of pipeline looping.

LNG storage facility between Falkland and Vernon. A LNG storage facility allows natural
gas to be stored in times of low demand when excess pipeline capacity is available, and
provides on-system delivery to the Okanagan regions during high demand periods to
augment the delivery capacity of the ITS.

Figure 6-7 indicates the potential geographical locations of the three system resource expansion
options on the ITS. Table 6-1 summarizes the required timing for ITS facility additions for the
three resource options.

Figure 6-7: ITS System Resource Expansion Options
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Table 6-1: ITS Resource Requirements
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» Implications of Potential New Industrial Load on the ITS

The potential for a large new industrial load being developed in the Okanagan area before the
ITS capacity constraint is reached could accelerate the need for the ITS system expansion. For
example FortisBC, an integrated, regulated electric utility that generates, transmits and
distributes electricity in the southern interior of British Columbia'®, continues to examine the
potential need for a new natural gas fired, peaking generating station in the Okanagan. As
discussed in FortisBC’s current integrated resource plan filed with the Commission in May 2009,
such a generating station will be used meet growing peak demand, provide a firming resource
for other new renewable generating resources and avoid extensive and costly electricity
transmission requirements through the region. The need to provide firm transportation capacity
to such a facility could accelerate the ITS expansion to as early as 2014/15. Terasen will
continue to work with FortisBC and any other potential new industrial gas users to determine
system needs, complete required analyses and prepare appropriate Commission filings to
address the need for accelerated system expansion.

126 FortisBC serves more than 152,000 customers in the Kootenays and Okanagan Regions of BC.
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6.1.1.5 TGI Transmission Laterals

TGI operates transmission laterals that connect to the Westcoast and TransCanada pipelines to
serve communities and industrial users in north-central and south-eastern British Columbia.
One transmission lateral has been identified to have insufficient capacity to meet the forecast
demand throughout the 20 year planning horizon. The resource needs for this lateral are
discussed below.

»> Cache Creek / Ashcroft Lateral

The Cache Creek/Ashcroft Lateral is served from the Westcoast Pipeline in the Thompson
region. The lateral delivers gas to Cache Creek and Ashcroft which are located approximately
70 km west of Kamloops. The lateral consists of a combination of two pipelines and is at its
capacity to meet peak demand. Reductions in available supply pressure from Westcoast are
increasing the frequency of curtailment to an industrial customer on the lateral. The addition of
a 17 km pipeline loop is required to meet current firm transportation service by the industrial
customer, but TGI is currently exploring the option of further reducing this contractual demand,
and alternately the possibility of developing a Cache Creek landfill gas project to avoid the need
for a pipeline addition.

6.1.2 TERASEN GAS DISTRIBUTION SYSTEMS

By convention, the Terasen Utilities consider infrastructure operating at or below 300 pounds
per square inch gauge (“psig”) as distribution assets, which are further divided into:

e Intermediate pressure systems operating from 300 psig to 101 psig.
e Distribution pressure systems operating at or below 100 psig.

For ease of maintenance and operation, safety to the public and reliable service, distribution
networks operate at a relatively low pressure. TGI operates its distribution networks at a MOP of
60 psig while TGVI operates its distribution networks at a MOP of 80 psig. Supply resources
available for distribution systems include:

e Pressure regulating stations — capacity reinforcement to a distribution network could be
obtained by the addition of a new regulating station as an additional supply source; and

o Distribution pipelines - similar to a pipeline except at a lower operating pressure,
capacity reinforcement in a distribution network can be increased by increasing the
effective cross-sectional area of a distribution pipe section. This can be achieved by
replacing an existing pipe with a larger diameter pipe, or adding a parallel pipe (a loop).

Since distribution systems operate at pressure through relatively small diameter pipes, there is
essentially no line-pack capability for managing hourly demand fluctuations. Therefore capacity
requirements for distribution systems are based on design hourly demand.
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The Terasen Utilities conducts two types of studies on its distribution systems to determine the
need for resource additions. An overview study of each distribution network is conducted with a
20-year planning horizon to identify strategies for addressing major distribution requirements
resulting from customer growth. A 5-year optimization study is also conducted to identify near-
term system reinforcement requirements, generally for arterial feeder lines and intermediate
pressure pipelines, which support customer growth. In addition, near-term distribution resource
upgrade requirements identified during regular integrity assessments from maintenance
activities are incorporated with growth related expansion requirements.

While the 20-year overview studies provide a long-term planning and strategy outlook, the
Utilities conduct detailed planning for distribution systems through 5-year Capital Planning
processes. The 5-year Capital Plans also include planning for other types of capital
expenditures such as IT infrastructure upgrades, service programs such as unbundling of
natural gas rates and ongoing system maintenance requirements.

6.1.2.1 TGI - Metro Vancouver IP System

Beyond the 5-year capital plan view, only TGI's Metro Vancouver IP System is currently
identified as requiring major resource additions (greater than $1.0 million) within the 20-year
planning period. The Metro Vancouver IP System, fed mainly from Fraser Gate and Coquitlam
gate stations, is a ringed network that deliveries gas to the regulator stations throughout
Vancouver, Burnaby, New Westminster and Coquitlam. With continuing re-development and
densification in metro Vancouver, the main IP feeder downstream of Fraser Gate Station will
require capacity expansion in the long term. The current long range strategy calls for a 2.7 km
pipeline loop in 2017, to be followed by a further 2.1 km loop in 2022. Current cost estimates for
the Phase 1 and Phase 2 loops are $5.0M and $3.9M in $2007 CDN (excluding AFUDC),
respectively.

6.1.2.2 TGl — Revelstoke Propane System

The existing propane system that serves the town of Revelstoke has sufficient pipe, storage and
sendout capacity to satisfy the area’s forecast growth. However there is a large-scale ski hill and
resort development being constructed that will require Terasen Gas to expand the propane
system. Due to the phased nature of the development, propane infrastructure will likewise keep
in step over a period of several years.

Expansion of the propane system will include pipeline extensions, looping of existing mains,
additions of propane storage tanks as well as loading facilities. The initial phase is already in
progress, with future expansions planned to meet the expected growth of the ski hill
development.

6.1.2.3 5-Year Capital Plans / Statement of Facilities Extensions

The remaining natural gas infrastructure projects being planned for the Terasen Utilities’
distribution systems are analyzed and presented through the 5-year capital planning process.
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In addition to distribution infrastructure, the 5-year capital plans for each company include
requirements for information technology and other capital expenditures required for ongoing
business operations, meeting customer needs and remaining competitive for the health of the
business. The projects being planned by the Utilities in their capital plans are numerous.

We have segmented our 5-Year Capital Plans as follows:

e Regular Capital Plan
o Category A — Customer Driven Capital — Mains, Services and Meters
o Category B — Transmission and Distribution Systems Integrity and Reliability
o Category C — All Other Plant

e Major Capital Plan
o Capital Projects that do not require a CPCN
o Capital Projects that require a CPCN

Regular Capital expenditures have been categorized into Category A, B and C. This category
excludes Capitalized Overheads, Contributions in aid of Construction ("CIAC") and Allowance
for funds used during construction ("AFUDC"). Major Capital projects have been categorized
into projects which do not require a CPCN and those which do require a CPCN to proceed.

TGI, TGVI, TGW and Fort Nelson 5-Year Capital Plans for the period 2010 to 2014 are
presented in Appendix D to provide additional background and context for the Resource Plan.
There are currently no large projects planned for TGW in the 5 year horizon; however, a number
of the major capital projects in the TGl and TGVI plans which require submission of CPCN
application have already been approved. Those projects for which the Utilities may submit new
CPCN applications and will be studying over the coming months are the rehabilitation work for
TGI's crossing of the Kootenay River near Shoreacres, the Huntingdon Control Station Bypass,
the reinforcement of the ITS, and TGVI's purchase and construction of its Victoria regional office
building. A description of each project is provided in the Capital Plans of Appendix D-1, D-2.

The Fort Nelson 5-Year Capital Plan is included as part of the 2010 Resource Plan due to the
materiality of capital expenditures anticipated in upcoming years. Specifically, the Muskwa
River Crossing HDD Replacement has been identified as a major project, and as such, is
included in Appendix D-4 as part of the major capital projects capital expenditure schedule. TGI
anticipates filing its Fort Nelson Revenue Requirements Application by the summer of 2010.

The Terasen Utilities are not submitting these Capital Plans for the purposes of approval by the
BCUC as part of its review of the 2010 Resource Plan. Consistent with past practice, Terasen
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Gas believes that the appropriate forum for review of its Capital Expenditures is its Revenue
Requirements Application filings.

As the 5-Year Regular Capital and Major Capital Plans include all planned capital expenditures,
Terasen Gas believes that this information satisfies the requirements of the statement of
facilities extensions as set out in Section 45(6) of the Act. The Terasen utilities have
endeavored to provide comprehensive 5-Year Capital Plans for TGI and TGVI as part of its
submission. However, the projects and figures contained herein are subject to change and may
be revised to reflect additional information as part of Revenue Requirement Application filings,
which are anticipated by the early summer of 2011.

6.1.3 BIOMETHANE ACQUISITION INFRASTRUCTURE

In order to acquire Biomethane supplies and inject it into the natural gas distribution network, to
meet the demand discussed in Section 3, TGl must add upgrading and interconnection facilities
for each new biogas supply project. These new facility additions are not included at this time in
the TGI Capital Plan discussion.

TGI has developed a robust, comprehensive and scalable supply model to ensure the safe,
reliable and economical delivery of Biomethane. Taking advantage of the existing natural gas
distribution network to displace conventional natural gas with carbon neutral Biomethane, we
proposed this model for Commission approval in our Biomethane Application filed with the
Commission in June 2010. Although TGI is seeking approval for Biomethane acquisition
infrastructure through that application and not as part of our LTRP, we have included summary
information from the application in order to guide the LTRP 4-year action plan.

6.1.3.1 Supply Model

TGI does not intend to develop, own or operate biogas production facilities such as landfills,
wastewater treatment plants or anaerobic digesters. In the supply model for which we have
applied to the Commission, the biogas producer retains ownership and control over the
equipment which digests organic material to create raw biogas, as well as those assets required
to collect raw biogas from proposed collection locations such as digesters, landfills or sewage
treatment facilities. Those assets require the largest investment and currently fall outside TGI's
core expertise. However, TGI will generally control the upgrading process and will always
control the interconnection facilities. Controlling the upgrading process and associated facilities
ensures that the process is undertaken in a manner that produces a consistent and reliable
supply of Biomethane. An exception might occur when the biogas producer desires to own and
operate the upgrading equipment and can be appropriately relied upon to provide this consistent
supply of properly upgraded Biomethane. TGI must control the interconnection equipment to
retain complete control over the gas injected into the distribution system.
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Under the proposed model (Figure 6-8), TGl owns and operates the upgrading and
interconnection equipment. The partner owns the digester. TGl thus purchases raw biogas, and
manages the upgrading process to be able to inject Biomethane into the natural gas distribution.

Figure 6-8: TGI's Role in Biomethane Projects

\

)

Lé i Terasen A 3

L

1 )
AN | y
sy | |
Biogas . Metering, Terasen
Source Upglr;i;ng Monitoring, Transmission and

Odourizing DistributionSystem

6.1.3.2 Assessment of Future Projects

TGI will assess future supply projects against a number of guiding principles'®’. Key among
these principles is an economic test that ensures the delivered cost of Biomethane supply
remains within acceptable parameters, described below. The adoption of this framework in
advance will facilitate the growth of the supply industry by establishing clear and achievable
parameters for our potential supply partners. Subject to Commission approval of the
application, the guiding principles allow a streamlined regulatory review process for approval of
future biogas supply contracts submitted by TGI.

» Maximum Biomethane Cost

Biomethane is a new energy supply source in British Columbia. There are no available external
pricing benchmarks specific to Biomethane that assist in setting a threshold price or cost.
Conventional natural gas does not provide an appropriate reference point for the price of
Biomethane as it is a product that has fundamentally different environmental attributes and

127 Biomethane Guiding Principles are detailed in Section 8.4.1, Biomethane Application submitted to the

Commission on June 8th, 2010.
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customer value, even though it may be chemically interchangeable. TGI believes that the price
of new B.C. based electricity supply, a competing clean energy source in the province, provides
an appropriate initial reference point for Biomethane pricing until the market for this new clean
energy resource is better developed.

By Commission Order No. G-124-08, the Commission instructed BC Hydro to establish the RIB
Step 2 rate at BC Hydro’s cost of new supply at the plant gate, grossed up for losses. Since the
RIB Step 2 rate is linked to BC Hydro’s cost of new clean electricity supply, it is an appropriate
price cap for Biomethane (after adjusting for thermal efficiency and allowances for TGl
distribution costs) for use in the economic analysis in the early development stages of pipeline
Biomethane as a resource. In other words, the RIB Step 2 Rate can be used as a proxy starting
point for the competitive cost of new thermal energy supply. It is also the electricity rate that
many residential customers may pay for space heating in the winter months when their
electricity usage is high, and is therefore an alternative heating option to Biomethane.

We are therefore proposing that, until such time as an alternative reasonable market-based
mechanism or proxy becomes known, TGI will seek to develop Biomethane projects at a
maximum unit cost based on a calculation as shown in Table 6-2.

Table 6-2: Proposed Maximum Unit Cost

BC Hydro Tier 2 Rate:*?® 8.78 ¢/kWh
Conversion to Gigajoules X 277.778 = $24.389/GJ
90% Efficiency Adjustment X 0.90 = $21.950/GJ
TGI Rate 1 Basic Charge - $1.800/GJ = $20.150/GJ
TGI Rate 1 Delivery Charge - $3.145/GJ = $17.005/GJ
TGI Rate 1 Midstream Charge - $1.725/GJ = $15.280/GJ

Subject to Commission approval of TGI's June, 2010 Biomethane Application, the development
of upgrading and interconnection infrastructure will proceed on a project by project basis

6.1.3.3 Supply of Biomethane in B.C.

The extent of infrastructure development required for biomethane acquisition is a function of
how much supply is developed over time. Biomethane production from an individual project can
range from approximately 20,000 to 300,000 GJ annually. TGI prepared its preliminary
Biomethane supply forecast in four basic steps:

128 BC Hydro F2011 Revenue Requirement, Appendix Al, Page 2, Table 2
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1. Terasen Gas estimated the total amount of bioenergy available in the province.

2. The total amount of possible energy available for Biomethane supply was then reduced
by excluding unlikely sources.

3. The remaining amount of energy was then further reduced by applying a probability of
success to projects. Three scenarios were generated by changing the probability of
development and the timing of the projects.

4. Terasen Gas estimated near-term Biomethane supply based on known project potential
at the time of filing.

The result of the near-term supply assessment was combined with the high level forecast to
create an aggregate forecast. The ten-year and four-year forecasts were then combined to give
an aggregate estimated Biomethane supply until the year 2020. The resulting total supply
curves, shown in Figure 6-9, are a combination of the foregoing factors.

Figure 6-9: Terasen Gas Forecast for Annual Biomethane Supply
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Applying this analysis, the estimated annual Biomethane supply volumes by 2020 will be
between a low of 2.42 PJ and a high of 5.60 PJ, providing and expected volume of 420 PJ.
The forecast supply until the end of 2013 is between 0.38 PJ and 0.76 PJ annually.

The data used to produce the ten year estimate is new and the supply forecast methodology is
still in development. The size and success rates of projects, the total amount of bioenergy
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available within proximity to our system and the sources of the waste material feed stocks are
not well-established. We believe that the estimate for the first four years is more accurate than
the longer term forecast because it is based on existing discussions and project locations, but it
is still subject to some uncertainty. As TGI gains experience and continues to evaluate potential
new projects, we will refine our outlook for biomethane production and acquisition infrastructure.
Based on the strong interest from various potential partners to work with TGI to develop
Biomethane projects within proximity to our distribution network, we believe that sufficient
Biomethane supplies can be developed to meet demand for the planned customer offering in
the near term.

6.1.4 FUELING INFRASTRUCTURE FOR NATURAL GAS VEHICLES

Natural Gas is expected to play a significant and important role in reducing GHG and other
emissions from B.C.’s transportation sector'®. Both compressed and liquefied natural gas
transportation fuel solutions are being successfully utilized throughout the world because of their
low emissions characteristics. Yet these solutions have very limited penetration into the B.C.
marketplace due in part to infrastructure development barriers that currently exist for their
implementation. The Terasen Utilities are ideally positioned to develop the necessary
infrastructure and encourage adoption of NGV technologies for a number of reasons:

1. Development of NGV infrastructure will fulfil the demand as outlined in Section 4.3.3,
which will help new customers reduce their GHG emissions in a cost effective
manner, while providing benefits to existing customers by improving the utilization of
the existing natural gas infrastructure.

2. Customers want a “complete solution™* or service offering. The Terasen Utilities can
provide such a service.

3. The Terasen Utilities have the skills sets to operate and maintain the NGV fueling
infrastructure in a safe and reliable manner.

In contrast to previous NGV initiatives in B.C."*, the Utilites see the best near-term
opportunities for more widespread adoption of NGV solutions is in the return-to-base, fleet
vehicle marketplace rather than the personal vehicle market. This section describes the current
service offerings available to Terasen Utilities’ customers for both CNG and LNG technologies
and the types of infrastructure required to overcome the aforementioned infrastructure barrier
and deliver complete solutions to our customers.

129 The role of government policy in implementing low carbon fuel solutions for the transportation sector is discussed
in Section 2.

Complete Solution is defined as: Offering the customer services that covers commaodity, delivery, compression,
storage and dispensing.

Section 5.1 discusses the history of NGV services provided in B.C.

130

131
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6.1.4.1 Existing CNG Service and Infrastructure Needs

To provide CNG fueling service, the gas must be compressed, stored at high pressure and
delivered to the vehicle's storage tank. Currently, only TGl has a customer service class
specifically available to NGV customers, although TGVI does deliver service under a large
commercial rate service™. TGW does not yet serve NGV customers. Under current tariffs, TGI
and TGVI provide natural gas for transportation applications to the meter set located at fueling
stations. Terasen considers the present service offering to have limitations, which forces
customers to supplement the offerings from Terasen, either directly themselves or through an
additional contract with a third party, for the provision of fueling infrastructure and maintenance.
The lack of a complete service offering (commodity, delivery, compression, storage and
dispensing) that can be directly compared to conventional fuels as a price delivered into the
customer’s fuel tank is a barrier to increased adoption of NGV’s within the service territory. The
last such NGV fueling station installed in B.C. was in 2002.

The typical components for a commercial customer CNG station are:
e Compression equipment,
e High pressure storage,
e Fuel dispensers.

Figure 6-10 shows a typical return to base installation example servicing 40 garbage trucks.

Figure 6-10: Return-to-Base Installation

Installation and equipment costs have been estimated for a similar installation serving 25 buses
in the Lower Mainland at between $750,000 and $1,000,000. In addition to the equipment

32 1G] currently provides NGV service through the Rate Schedules 6 and 6A
(http://www.terasengas.com/Business/Rates/LowerMainlandSguamish.htm)
TGVI serves one fueling station in the Victoria area under the Large Commercial Service Rate High Load Factor
(http://www.terasengas.com/ AboutUs/RatesAndRegulatory/RatesTariffs/\Vancouverlsland/default.htm)
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costs a significant amount of project engineering and system integration expertise is required to
deliver a successful installation - activities that the average fleet manager is not well qualified to
undertake directly and may feel uncomfortable contracting to third parties.

6.1.4.2 Existing LNG Service and Infrastructure Needs

LNG is considered a cryogenic fuel since to liquefy natural gas it must be cooled to very low
temperatures. To provide LNG fueling service, the LNG must be transported to a fueling
station, stored in a local tank and then pumped and dispensed into vehicle fuel tanks. Under
Rate Schedule 16, TGI can provide LNG to customers in tank truck quantities from the Tilbury
LNG bulk storage facility. Terasen considers the current LNG service offering to be incomplete
and problematic for customers. The customer must take on increased work and responsibilities
to supplement the offering either directly themselves or through a third party service provider for
the on-site storage, pumping and dispensing equipment and maintenance. As with CNG, the
lack of a complete service offering that can be directly compared to conventional fuels as a price
delivered into the customer’s fuel tank is a barrier to increased adoption of NGV’s within the
service territory. Although interest in the benefits of LNG as a transportation fuel is growing,
there are currently no LNG fueling stations installed in B.C. other than for research and
development support facilities at one facility in Vancouver owned by Westport Innovations Inc.**®

The typical elements of a fueling facility (Figure 6-11) for a commercial LNG customer are:
e Cryogenic storage tank including secondary containment
e Pump and Metering equipment

e Dispenser

Figure 6-11: Typical LNG Fueling Installation

133 www.westport.com
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Installation and equipment costs for a facility that would service nine tractor-trailer rigs in the
Lower Mainland has been estimated at between $700,000 and $900,000. As with CNG the
issues and complexities of establishing a fueling station for a cryogenic fuel are issues that the
average fleet manager would not be well qualified to undertake directly and may feel
uncomfortable contracting to third parties.

6.1.4.3 Conclusion

The task of establishing fueling infrastructure is not trivial and requires experience and expertise
with respect to compressed gas facilities and / or cryogenic fuels facilities. The provision of
these services is consistent with the Terasen Utilities’ role as a trusted supplier of energy
products and services. Terasen has a role to play in removing the barriers that will enable the
development of an NGV industry in B.C., which will help new customers reduce their GHG
emissions in a cost effective manner, while providing benefits to existing customers by
improving the utilization of the existing natural gas infrastructure. As discussed in Section 3,
TGI intends to bring forward an application to the Commission in the summer of 2010 for
approval of more complete transportation fuel service offerings. That application will include the
requirement for and appropriate treatment of CNG and LNG fueling infrastructure being sought
from the Utilities by existing and potential future customers. Extension of a more complete NGV
service to the TGVI and TGW service territories is contemplated at a later date pending future
unbundling of gas delivery rates for these utilities.

6.1.5 LONG TERM SYSTEM SUSTAINMENT: ENHANCING ASSET MANAGEMENT
PRACTICES

Like many other entities in B.C. that manage the province’s energy, transportation, water and
wastewater infrastructure the Terasen Utilities, particularly TGI, are experiencing the impact of
aging assets. The Utilities have embarked on a plan to enhance their asset management
practices to deal with having a large portion of their assets reach expected retirement age at the
same time. These enhanced practices will also serve the long term needs of managing a
growing stock of new assets as we implement a widening range of integrated, conventional
natural gas and alternative energy solutions.

6.1.5.1 Background

The Terasen Utilities and their predecessor companies have a history of providing safe, reliable,
environmentally responsible, and cost effective natural gas delivery to its customers. Since the
introduction of natural gas in British Columbia and the initial buildup of gas transmission and
distribution infrastructure in the late 1950s, as well as ongoing growth of the system to meet
new customer demand, the Utilities have built a reputation of operational excellence and sound
asset management activities. Today, a host of challenges are confronting the Utilities in
addition to the age of large portions of our infrastructure: ongoing safety and reliability,
increasing regulation, tightening scrutiny on costs, heightened stakeholder expectations,
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continuing environmental responsibility, avoiding rate shocks and volatility and delivering
customer value.

There are factors that cause infrastructure to degrade over time, and we must continue to
prudently manage any emerging risks. While Terasen has managed these assets effectively,
there comes a time when asset renewal is required. Through normal wear and tear, external
factors such as obsolescence, changes in codes and standards, economic efficiency and
changes in service requirements (Figure 6-12), these aging assets face an increasing rate of
deterioration and are approaching the end of their expected service life.

Figure 6-12: Factors Affecting Service Life of Assets
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The result is a potential wave of system reliability concerns, increased corrective maintenance
work and a jump in capital replacement. Today, the Utilities are responsible for gas transmission
and distribution assets with a book value of approximately $2.9 billion and approximately
potential replacement value worth of up to $6.8 billion. Close to 25% of distribution mains and
35% of intermediate and transmission pressure pipelines (Figure 6-13 and Figure 6-14) have
been in service for well over 40 years. These assets will face the potential need for renewal
within the next 10 years. Over a span of 40 years, approximately two-thirds of these assets, are
expected to need renewal.
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Terasen

Figure 6-13: Distribution Mains by Age
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Figure 6-14: Transmission and Intermediate Pressure Pipe by Age
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6.1.5.2 Introduction to Enhanced Asset Management

Asset management practices in the utility industry are evolving and improving. We believe it is
important to stay abreast of these changes and integrate best practices where appropriate. For
example, the Canadian Gas Association (“CGA”) released a Guiding Document on Asset
Management in 2009 (Appendix E) that provides a basic framework for enhanced Asset
Management practices. The CGA defines asset management as:

“A strategic management system used to optimally manage assets over the life
cycle by balancing performance, risk, and expenditures to achieve corporate
strategic objectives”,

and clarifies that the term

“...refers to a comprehensive and strategic application of a set of concepts,
techniques, and tools that, when adopted and used effectively, can enhance a
company’s current management of its assets.”

The document goes on to describe the evolution of asset management practices:

“asset intensive industries such as aerospace, defence, oil and gas refineries,
roads, bridges, railway works... have been developing this asset management
discipline since the late 1970... In more recent years, asset management has
been gaining attention among North American transportation/municipal
infrastructure managers and electric and gas utilities (emphasis added).”

Within B.C., the British Columbia Transmission Corporation (“BCTC”") provides a very recent
example of the implementation of enhanced asset management practices in its Transmission
System Capital Plan F2009 to F2018, approved by Commission Order G-107-08. BCTC has
documented that it uses several asset management practices to guide its capital decisions,
including a formal prioritization methodology, the use of performance indices, asset health
assessments, and risk assessment frameworks.

Within the Terasen Utilities, asset management practices have also evolved over time.
Examples of existing practices include:

e meter inspection and replacement programs based on a statistical sampling,
e seismic vulnerability assessments for pipeline river crossings,
e assessment of safety risk to justify the cast iron main replacement, and

e an in-line inspection program to assess pipeline conditions identify repair and re-
inspection frequencies.

Over the past few years, Terasen has implemented and improved its Asset Integrity
Management Plan (“AIMP”). The AIMP is a management system with a focus on pipeline
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integrity, safety and loss to provide safe, environmentally responsible, and reliable service. This
system improves some elements of asset management employed by the Utilities, such as
documentation management, records management, change management, training, risk
management, and performance measurement and metrics. The AIMP is the Terasen Ultilities’
first step towards fully a fully enhanced, holistic asset management process and a Long Term
System Sustainment Plan that strikes an optimal balance between asset performance, business
risk and economics.

6.1.5.3 Implementation — Five steps of Asset Management

The Terasen Utilities continue to enhance its asset management practices involving five steps
as depicted in Figure 6-15. The five steps are summarized below.

Figure 6-15: Five Steps of Asset Management
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An Asset Registry links all other asset management modules, such as financial, geographic,
maintenance and control systems, and establishes a clear and systematic hierarchy of assets
and their inter-relationships so the overall system effectiveness can be measured.

The Business Values defined for asset management purposes translate the corporate
objectives of safe, reliable, environmentally responsible and cost effective energy service
delivery into a set of measures (quantitative and qualitative) that can be assessed against the
impact of service failure.

A comprehensive Asset Health Review includes a framework for asset failure prediction to
ensure the correct data is collected and measurements are conducted to examine asset
performance against expected service levels. A risk assessment is then conducted to quantify
the impact on the Utilities’ business values of both the consequence and probability of asset
failure.

The identification of defined levels of risk exposure triggers the preparation of a Business Case
in which the problem is defined, feasible options are identified and evaluated, a preferred
solution is selected, cost and resource requirements are determined and a project schedule is
presented.

The final step, Capital Planning, prioritizes the various business cases for system sustainment
projects by the business value benefits to cost ratio, producing an optimal and levelized portfolio
of capital investments.
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While there is an immediate need to apply these steps of asset management practice
enhancements to the system sustainment challenges before the Terasen Utilities today, these
steps can and will also be incorporated into the system capacity reviews, identified constraints
and expansion requirements discussed in Section 6.1.

6.1.5.4 Conclusion — The Terasen Utilities’ Long Term Sustainment
Plan

The asset management practice enhancements we are undertaking will move the Terasen
Utilities from an organization with:

e agood, general understanding of asset management principles,

an organizational structure reflecting the asset management/service provider split,

a commitment to improving asset management effectiveness and competence over time,

role clarity among asset managers, operators, and service providers, and

accessibility to key information and systems needs,

to an organization with the following competencies and capabilities:

rigorous understanding of all asset management principles,
e best appropriate asset management process design,
o robust asset registry with accurate and timely information,

o effective asset management information systems that fully meet asset management
decision support needs,

¢ roles and relationships clearly defined and functioning well,
o full life cycle plans, integrated into business action plans.

Ultimately, the cycle of conducting the asset management steps, leading to the development of
integrated System Sustainment Plans, System Expansion Plans and Operation and
Maintenance (“O&M”) Plans™* will be ongoing and continuously improving (Figure 6-16).

134 Operations and Maintenance Plans are not discussed within the Long Term Resource Plan.
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Figure 6-16: Continuous Improvement Process for Asset Management
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A number of activities are already underway to move the Terasen Utilities along the five asset
management steps. These activities will culminate in the delivery of a Long Term System
Sustainment Plan containing a prioritized list of transmission and distribution gas asset
sustainment projects and programs for all of the Utilities. Ultimately, the System Sustainment
Plan will consider a sufficiently long time period to ensure an ongoing and orderly approach to
asset renewal projects that sustain a long term balance of asset performance and cost
effectiveness with an appropriate level of risk.

To develop a longer-term view of system sustainment, it will take some time to implement new
methodologies, and to collect and assess the appropriate data. This foundation will enable
improved trending of asset performance levels and remaining service life prediction for all of the
Utilities’ assets. Given the approaching wave of aging assets, the Terasen Utilities anticipate
initially developing a 5-year capital plan informed by enhanced asset management practices
currently underway. A longer term plan will be prepared and submitted as we more fully
implement asset management practice enhancements through a yet to be determined
regulatory submission and review process.

The long term system sustainment plan will be in the form of an optimal and levelized portfolio
of capital investments matching available resources and minimize rate impact to ratepayers.
The long term system sustainment plan will enable Terasen Utilities to continually providing
safe, reliable, environmental responsible and cost effective natural gas delivery to customers
now and well into the future.

6.2 Gas Supply Portfolio and Regional Infrastructure Planning

Upstream from the Terasen Ultilities’ transmission and distribution systems are networks of
larger pipelines, storage facilities and market trading points (hubs) that move gas from
production areas and deliver it to end market users such as utilities, large industries and
electricity generating stations. These resources are also critical to our objective of providing our
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customers with safe, reliable and secure natural gas service. Competition among market
participants for favourable gas pricing and for physical capacity on the regional transmission
infrastructure means utilities must always be vigilant for regional trends and opportunities that
could negatively or positively impact customers.

This section discusses the planning process for acquiring the gas commaodity that is procured on
behalf of customers and the regional resources required to deliver the commaodity to the market
area. This section also discusses how the Terasen Utilities manage price risks in a fluctuating
commodity market and finally important market trends occurring within the regional market that
impact our customers. The basic elements of the gas supply portfolio are the gas commaodity
volumes that must be purchased, the third party transmission or transportation pipelines that
connect supply to market and the movement of gas to and from storage facilities as required.
These include the Terasen Utilities’ own on-system transmission pipelines and storage facilities.

For the Terasen Ultilities, understanding market dynamics, including identifying regional
infrastructure opportunities that could benefit customers, is critical. The Terasen Ultilities are
involved in key regional issues on behalf of their customers that include ensuring the availability
of regional gas supply for their marketplace and the development and tolling of infrastructure
that will facilitate the movement of supply to market. The Terasen Utilities file a plan with the
Commission annually called the Annual Contracting Plan (“ACP”) in which they assess the
overall North American market and evaluate the regional market for supply and infrastructure.
The key objectives of the ACP are:

1. To contract for resources which ensure an appropriate balance of cost minimization,
security, diversity and reliability of gas supply in order to meet the core customer design
peak day and annual requirements.

2. To develop a gas supply portfolio mix which incorporates flexibility in the contracting of
resources based on short term and long term planning and evolving market dynamics.

6.2.1 SUPPLY PORTFOLIO PLANNING

The availability of supply and infrastructure must meet the daily normal and design peak day
load requirements of our customers particularly in the winter months and throughout the year.
Figure 6-17 shows the gas supply resources and transmission network serving B.C. and the
Pacific Northwest. These resources provide service to meet annual and peak demand from both
end use customers such as residential, commercial and industrial customers as the regions
natural gas fired generating stations. The current capability of infrastructure to deliver supply to
the Terasen Utilities customers on a peak day can only be facilitated under the condition that no
service outages or constraints occur on any part of the various systems that deliver supply to
market. However, should a peak day occur in the PNW region simultaneously, then a shortfall
of capacity to deliver supply to the entire market is currently projected based on total regional
capacity and demand forecasts.
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Figure 6-17: Production Areas and Regional Gas Supply Resources Serving the PNW

~w Fort Lard

~— Spectra Energy (Westcoast Energy Inc)
Fort Nelson —— Terasen Southern Crossing

o — TransCanada's GTN System
‘Western Canadian . o x
o, Sedimentary Basin Williams Northwest Pipeline
e @\ - Supply Area Other Pipelines

Aitken Creek Natural Gas Supply Areas

¢» Regional Storage Resources
B Gas Trading Hubs
B Gas Processing Plants

_—— Nova Gas Transmission Lid
T-South {NGTL) Pipeline

Pipeline

-m

BECO.
(Allsrta Market)

Jackson
Prairie

U5, Rackie
Supply Ares)

Salt Lake City »

The primary sources of gas supply serving the Terasen Utilities’ customer load requirements
originate from:

¢ the three main processing plants (Ft. Nelson, McMahon and Pine River) in northern B.C.

and pipeline capacity operated by Westcoast®,

135 T_South Pipeline is operated by Spectra Energy’'s subsidiary, Westcoast Energy Inc. (https://noms.wei-

pipeline.com/)
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e the Aitken Creek storage facility in northern B.C. via Westcoast’'s T-South pipeline,

e various transportation and storage resources off of Williams’ Northwest Pipe (“NWP”) in
Washington State including capacity through the Columbia Gorge section of the NWP
system (“Gorge”),

e supply, pipeline and storage resources in Alberta.

The region’s pipeline infrastructure provides access to supply from two major production basins;
the WSCB and the Rocky Mountain area in the western U.S. (“U.S. Rockies”). The opportunity
to shape gas supply to meet the weather driven customer demand profile within the region is
provided by underground and LNG storage facilities. Underground storage facilities (Aitken
Creek and Carbon) are both located near major production areas but further from load centres
while facilities south of Huntingdon (Mist and Jackson Prairie Storage (“JPS”)) are located
closer to market centres. LNG storage facilities, such as TGI's existing Tilbury facility and
TGVI's Mt. Hayes LNG (expected to be online April 1, 2011), are constructed within the Terasen
Utilities service region.

Disruptions associated with infrastructure or supply sources will impact our ability to deliver gas
to customers, and/or affect the cost of the portfolio as we may need to secure alternative
supplies on short notice. Daily load fluctuations, particularly during winter months, dictate that
additional gas supply should be available in the pipeline system within a span of a few hours to
meet demand or, conversely, to dispose of excess supply that might result from a lack of
demand during a warmer than expected day. These extreme conditions can potentially occur
continuously spanning from a few days to a few weeks over any winter season which requires
the availability of adequate storage and market infrastructure in order to handle the daily
fluctuations.

Due to the winter peaking nature of the PNW and B.C. marketplace, producers and marketers
are more inclined to sell and ship their supply to markets such as Alberta (AECO**®), where
demand is more consistent throughout the year due to the availability of high volume pipeline
capacity to supply markets further east including the mid and eastern U.S. With producers
preferring the Alberta market over the PNW, gas is increasingly less likely to be available at
competitive rates at B.C.'s trading hubs (Station 2 and Huntingdon), which are the main
purchasing points for the Terasen Utilities. Significant price disconnects can therefore occur
between the Alberta and B.C. market hubs causing shippers to require a higher price to commit
gas supplies to the B.C. trading hubs during short term periods of cold weather. Increasing
competition for limited regional storage and pipeline resources are reducing the options
available to producers, purchasers and shippers to overcome such price disconnects, further

136 Alberta Energy Company (AECO) is the historic name of a virtual trading hub on the NGX Canadian Natural Gas

Exchange (http://www.ngx.com/overview_an.html).
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compounding this situation. The growth of regional infrastructure has not kept pace with the
demand growth in the PNW region.

The Terasen Utilities’ gas supply portfolio planning also provides commodity balancing and
peaking gas supply services to all customers. Our gas contracting resource base stems from
the operating climate of its marketplace in relation to other markets such as Alberta. The B.C.
and U.S. PNW marketplaces are less flexible compared to the Alberta marketplace for
purchasing or selling gas, particularly, for near term trading such as on a ‘day out’ or ‘intraday’
spot market. Figures 6-18 and 6-19 depict the daily demand for design year (colder than
normal) and normal year annual demand load forecasts for the 2010-11 gas year for TGl and
TGVI respectively, along with the portfolio of resources that will be employed to meet that load.
TGI manages the portfolio requirements for TGW within its own portfolio. It should be noted in
the graphs that there is a difference in the utilization of resources during normal and peak
weather conditions in order to meet demand. Contracting for gas supply is a dynamic process
each year based on availability and pricing of the various resources.

Figure 6-18: 2010/ 11 TGI Normal & Peak Day Load vs. Recommended Portfolio
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Figure 6-19: 2010/ 11 TGVI Normal & Peak Day Load vs. Recommended Portfolio

120,000 -

100,000

80.000 -

ﬁ 60,000

40,000

20,000

o 4
s Dl '\"‘ D
ey é\ q:,g ‘ir d‘ .f' G ‘Q.
ﬁ&“gﬁ”ﬁpﬂ: L s-‘*,a ,a»h;%n& ux»@;,fg’m #’.a ;ﬁp"'p‘*

E=3Winter Seasonal Supply =1 Aitken Creek B Mist Storage I Summer Seasonal
= Summer SpotMonihiy = Huntingdon Peaking/Lincpack Cresign Load Mormal Load

Seasonal storage facilities such as Aitken Creek and Carbon (Figure 5-1) provide term supply in
the winter months and assist in load balancing during normal winter weather. Market area
storage facilities from Mist and JPS provide the Terasen Utilities with a valuable shorter duration
balancing tool for further managing intraday load fluctuations particularly during cooler and peak
weather conditions. Demand growth in the PNW region including demand from gas-fired
electricity generation has increased the competition for very limited market area storage and
redelivery capacity in the region. As utilities in the PNW increase their share of contracting for
these resources for their own use, the Terasen Utilities are increasingly challenged to maintain
the same level of contracting for these resources for the 2010/11 gas year and beyond
compared to prior years. Pipeline capacity at Huntingdon and on the Gorge section of the NWP
system that is utilized to supply utilities on I-5 corridor is likely to become constrained if the
region at large undergoes a severe cold snap or experiences peak weather conditions. The
likelihood of these constraints will increase as growth occurs in the region over the next several
years and no infrastructure expansion occurs.

As discussed in Section 6.1, the Mt. Hayes LNG storage facility on Vancouver Island will greatly
assist the Utilities and their customers with on-demand and on-system gas supply when
commissioned in 2011. This new facility reduces our reliance on third party owned storage
resources required for short term and peaking supply. As a result, the Terasen Utilities will be
able to reduce dependence on the Huntingdon and/or Kingsgate interconnections for peaking
gas supply. We are also able to reduce the level of contracting required for other market area
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storage until such time that the forecasted load growth on the system warrants re-contracting for
shorter duration resources and peaking gas supply or expanding the Terasen Utilities’ own
storage resources.

TGI's biogas initiative represents another opportunity to diversify the gas supply portfolio,
reduce reliance on third party infrastructure and provide customers with a carbon neutral source
of energy. Initially, biogas volumes from various B.C. projects will be insufficient to alter the TGI
existing midstream portfolio contracting strategy. As the volumes increase over time, however,
biogas supplies will be incorporated into the gas supply resources of TGI.

Resource procurement at the Terasen Utilities must also consider Gas Marketer involvement in
retail sales in the TGI service area to residential and commercial customers since 2007.
However, TGl maintains the responsibility of managing the midstream infrastructure and
balancing the daily load on the entire system on behalf of all customers.

The Terasen Utilities continually assess the market forces and resource availability in the PNW
such as the availability and cost of third party off-system storage and transportation for serving
the intraday load in the winter months. Our large operating region requires that the supply
portfolio maintains a certain level of diversity in order to access gas supply at a variety of points
to cost effectively serve customers on any given day. This diversity is also critical to the utility to
ensure security of supply during peak events and emergencies through the availability of
alternative supply in the event of emergencies.

6.2.2 MANAGING COMMODITY PRICE UNCERTAINTY (PRICE RISK MANAGEMENT)

TGI and TGVI operate in a marketplace characterized by volatile market prices and competing
sources of energy for customers. Ensuring natural gas rates remain competitive with other
energy sources and reducing market price volatility are fundamental to retaining existing load
and adding economic new load. Both TGI and TGVI develop diversified procurement strategies
and utilize a price risk management plan to manage commaodity price risk in order to facilitate
competitive natural gas rates.

The focus of the price risk management plans is to improve the likelihood that natural gas
remains competitive with other sources of energy, and to moderate the impact of gas price
volatility on customer rates. Through annual submissions of utility Price Risk Management
Plans to the Commission, the Utilities evaluate the hedging strategy to ensure the plan is
aligned to changing pricing and contracting environments. Market prices are currently
depressed due to weakened industrial demand, steady production and healthy storage levels,
providing an opportune time for the utilities to lock in favourable prices. This is particularly
important given the volatility inherent in the energy marketplace.

For the TGVI price risk management plan, particular attention is given to the impending expiry of
the royalty revenue arrangement with the Province of British Columbia at the end of 2011. After
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this time, TGVI customers face significantly higher rates and so the hedging program is one of
the tools TGVI uses to mitigate this risk.

The gas supply portfolio adopts a diversified resource acquisition strategy to maintain supply
reliability and moderate commodity price uncertainty. Volatility in natural gas prices is managed
by effective use of the hedging program, maintaining access to liquid trading hubs, acquiring a
variety of storage and transportation resources, and using different pricing structures and
contract terms. Terasen Gas considers access to appropriate natural gas infrastructure and
minimizing reliance on any one price point a critical element of ensuring the long term
competitiveness of natural gas rates.

TGI and TGVI will continue to monitor the natural gas marketplace and its inherent volatility and
seek Commission approval of the Price Risk Management Plans and Annual Contracting Plans.
These Plans enable the utilities to manage commodity price uncertainty, ensure effective
resource procurement, maintain competitiveness with other sources of energy within B.C. and
provide value to customers.

6.2.3 REGIONAL INFRASTRUCTURE PROPOSALS, IMPLICATIONS AND TG ALTERNATIVES

Utilities and gas transmission entities throughout the PNW are responding to the region’s gas
supply trends — looming transmission capacity constraints and the drawing away of gas supplies
to other markets — with a range of new infrastructure and transmission service proposals. Amid
these activities, the Terasen Utilities need to act to ensure the availability of gas at its main
purchasing points at competitive rates with other markets to protect B.C. customers from
unnecessary cost increases. This section describes the various infrastructure projects being
proposed in B.C. that could impair the Utilities’ ability to acquire cost effective, reliable supply for
our customers. A description of a key infrastructure initiative we have undertaken with Spectra
Energy to address the concerns about ensuring access to B.C. supply is provided, as well as a
summary of future infrastructure projects being proposed in the PNW. Finally, this section
describes the activities that the Terasen Utilities are engaging in to protect and promote the
needs and interests of its customers within the marketplace.

6.2.3.1 Northern B.C. Supply

Natural gas sourced from B.C. is integral to meeting the Terasen Utilities and PNW regional
demand. The natural gas marketplace in B.C. is evolving rapidly with the prospect of a
significant increase in unconventional production in the near future. In recent years,
technological advances have greatly improved the economics to extract the unconventional
natural gas resources and as a result of the increase in potential reserves have dramatically
altered the long term outlook of natural gas as a resource. In Northern B.C. the Horn River and
Montney developments are unconventional gas plays with significant resource potential. The
favourable economics in B.C. for commercial production of this resource has significantly
altered the role that supply from B.C. is anticipated to play over the long run within the WCSB.
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In order for this potential to be realized, however, new infrastructure will need to be developed in
order to connect the supply to markets.

6.2.3.2 Current Infrastructure

As seen in Figure 6-20 pipelines currently accessing northern B.C. production include Spectra
Energy’s T-North, Encana’s Ekwan pipeline, Alliance pipeline and various smaller, producer
owned pipelines. From the T-North system, gas can either flow to Station 2 and down Spectra
Energy T-South system or to Gordondale and into Alberta.

Figure 6-20: Existing Pipelines Serving Northern B.C. Gas Production Areas
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Spectra Energy’s T-South system transports natural gas south from Station 2 to markets
throughout B.C. and into the PNW markets, primarily what is referred to as the “I-5 Corridor”
from Sumas to Portland. The NGTL system gathers natural gas supply from B.C. and Alberta
and serves markets within Alberta and export points on pipelines leaving the province. The
Alliance pipeline system gathers natural gas production from both B.C. and Alberta and serves
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the mid-continent market in the U.S. The Ekwan pipeline and producer owned pipelines all flow
directly to the NGTL system while the Alliance pipeline flows to Chicago.

The Station 2 and Sumas markets are critical to the Terasen Utilities’ customers as the majority
of customer demand is supplied from these two markets. However, a significant portion of the
new supply source is expected to bypass the B.C. and PNW markets as new infrastructure
expansions are planned to move this supply directly to Alberta to allow access to bigger and
more liquid markets. In the medium term the total take away capacity of the proposed new
infrastructure developments exceeds the expected increase in production from the new northern
B.C. unconventional plays.

Increasing exports of gas to markets outside B.C. and the PNW could significantly alter the
dynamics of supply availability to the market hubs at Station 2 and Sumas for the B.C.
consumer. Security of supply and cost impacts could be major issues for natural gas
customers of the Terasen Ultilities in the near future, as the pipeline expansions to take away
northern B.C. production alter the competitive access to gas supply within B.C.

6.2.3.3 Market Liquidity as a Driver for Production and Infrastructure
Development

The majority of the production in northern B.C. has traditionally served B.C. and PNW markets.
These B.C. and PNW markets are primarily weather driven winter season markets. As a result
the infrastructure on T-South serving the Sumas/Huntingdon market becomes fully utilized
during cold and peak winter days.

In contrast to the B.C. and PNW markets, the AECO (Alberta) market is generally preferred by
B.C. producers due to its access via various pipelines to end markets across North America
from California in the west, to mid-continent and Eastern U.S markets. This flexibility and the
large number of buyers and sellers in the AECO market leads to high liquidity**” and price
transparency.

Since 2001, more than one third of B.C. annual production flowed directly into Alberta. The
trend to move B.C. supply east is occurring in response to declining production forecasts in
Alberta and the increased demand expected from the oil sands development. The
unconventional Montney and Horn River plays in northern B.C. are the primary areas of growth
for the WCSB production and will serve to offset declines in Alberta. This increase in supply
potential has regional infrastructure players aggressively pursuing new projects to increase the
take-away capacity out of the province to eastern markets and abroad™.

37 Market liquidity is an asset's ability to be sold without causing a significant movement in the price and with
minimum loss of value. The essential characteristic of a liquid market is that there are ready and willing buyers
and sellers at all times.

138 Kitimat LNG is a proposed LNG export facility in north-western B.C., discussed later in this section, being
designed to export natural gas from northern B.C. to other parts of the world.
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6.2.3.3.1 NGTL Proposals

In early 2009 TransCanada was successful in obtaining approvals to move its Nova Gas
Transmission Limited (“NGTL”) — see Figure 6-17 system from provincial jurisdiction to federal
jurisdiction under the National Energy Board (“NEB”). This change in jurisdictional oversight
allows NGTL to extend its transmission system beyond provincial borders and increase NGTL's
competitiveness to attract B.C. sourced gas onto its system relative to the Spectra Energy or
Alliance systems.

NGTL has since proposed three significant projects to move gas from B.C. into the AECO
market and to export points leaving Alberta. These projects are proposed as extensions of
NGTL'’s system and therefore the cost will be rolled into the overall NGTL rate base, improving
the NGTL’s competiveness for attracting new supply. A description of each project and the
response to either a formal bidding process (called open seasons) for capacity or approval
applications for construction on each proposed project follows (also see Figure 6-20:

» Horn River and Groundbirch Expansions

NGTL received strong commercial support in a binding open season for the Groundbirch
pipeline with firm gas transportation contracts that will reach 1.1 Bcf/d by 2014. The
Groundbirch pipeline is 78 kilometres long and scalable to 1.7 Bcf/d. NGTL received NEB
approval for the Groundbirch pipeline project on March 4, 2010 and is expected to be in service
in the fourth quarter of 2010.

In February 2010, NGTL filed their Horn River project application with the NEB. The Horn River
pipeline is a 155 kilometres long pipeline that incorporates the existing Ekwan pipeline and
connects with NGTL. Horn River has an initial design capacity of 696 MMcf/d. The Horn River
pipeline adds 282 MMcf/d of incremental take-away capacity over the existing Ekwan pipeline.
The Horn River pipeline project is expected to be in service by mid 2012, subject to Regulatory
approvals.

NGTL Horn River and Groundbirch pipeline projects will provide producers an economical
avenue to transport over 2 BCF/d of Horn River and Montney supply on to NGTL's Alberta
system and to Alberta and eastern markets.

» NGTL proposed Ft. Nelson & McMahon Receipt Service

In addition to the construction of the Horn River and Groundbirch pipelines, NGTL has also
proposed a Ft Nelson & McMahon Receipt service whereby existing shippers on T-North with
capacity to Gordondale would assign their capacity to NGTL and be deemed to have delivered
on to NGTL at the outlet of Spectra Energy’s existing Ft Nelson and McMahon plants. The
proposal has the potential to further decrease the availability of supply at Station 2 which could
reduce liquidity and negatively result in cost increases and affect the long term security of gas
supply for consumers in B.C. The Terasen Utilities have been actively participating in
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discussions with Spectra Energy, NGTL and other regional players in the PNW to ensure that
the structure of any such proposal does not impact the availability of supply at Station 2.

The uncertainty of these proposals initiated Terasen Utilities to take a proactive approach and
diversify its position at Station 2. For example, in late 2009 the Utilities contracted for
incremental T-North Long Haul firm capacity with access to the Ft Nelson plant outlet. This
strategy allows the Utilities to diversify their position by contracting with producers directly at the
plant’s outlet for delivery to Station 2. This capacity provides the Terasen Utilities with flexibility
and diversity in the portfolio as production from the Ft Nelson plant is projected to increase
substantially in the next six to twelve months due to development of the Horn River basin.
Since December 2009 the firm capacity on the T-North mainline from Ft Nelson to Station 2 has
been completely contracted by shippers.

6.2.3.3.2 Spectra Energy Proposals

In response to the increased B.C. production outlook, Spectra Energy has also undertaken
infrastructure projects to expand the Ft. Nelson gas plant, Ft. Nelson North (“Cabin Lake") plant,
pipeline capacity to Gordondale where its system interconnects with NGTL, and Ft Nelson plant
to NGTL pipeline capacity.

> Gathering & Processing

With existing assets, Spectra Energy can make relatively low cost upgrades to produce and
transport gas to the existing Ft Nelson plant. The Fort Nelson Plant is being re-fitted to increase
production to 900 - 950 MMcf/d depending on gas composition and final design and is expected
to be fully contracted by 2012 depending on capital injection and economic recovery. This
incremental Ft Nelson supply has the potential to service B.C. markets, however, this supply
could also end up serving Alberta markets if the NGTL Ft Nelson & McMahon Receipt service
were to proceed.

Spectra Energy Cabin Lake processing facilities involves the construction of a natural gas
processing plant that has one processing line connected to existing raw gas transmission
pipelines. The plant will have an initial inlet design capacity of approximately 250 MMcf/d of raw
gas. Processed gas from Spectra Energy’s Cabin Lake Plant will be delivered onto NGTL's
Horn River Pipeline via a new 11 kilometre pipeline. This supply will ultimately flow east into the
AECO market.

On June 10, 2010, Spectra Energy announced it was responding to customer demand in the
Montney by building a new 200 MMcf/d natural gas processing plant west of Dawson Creek.
The proposed Dawson Processing Plant will be built in two phases with the first 100 MMcf/d of
processing capacity available in late 2011 and the remaining capacity available in early 2013.
The expansion facilities are supported by long-term customer commitments. This supply is
expected to flow on the Groundbirch pipeline to Alberta.
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» T-North

Spectra Energy held binding open seasons for transportation capacity running east from
McMahon, B.C. on the T-North system through Gordondale and onto the NGTL system. The
firm capacity was contracted at 153 MMcf/d bringing the total to 334 MMcf/d. This capacity
would flow B.C. supply directly to the Alberta market.

Spectra Energy also recently held an open season to expand capacity up to 200 MMcf/d from
the Ft Nelson plant to NGTL with a targeted in-service date of January 2012 to either
Gordondale or a new delivery location at Groundbirch. The open season closed May 7 2010
and indications are that all the 200 MMcf/d was contracted. This Ft Nelson to NGTL pipepline
expansion has the potential to service B.C. markets, however, the supply flowing on this
pipeline capacity could also end up serving Alberta markets if the NGTL Ft Nelson & McMahon
Receipt service were to proceed.

6.2.3.3.3 Alliance Pipeline Proposals

Alliance Pipeline also recently had several open seasons in response to the recent
developments in northern B.C. that could increase take-away out of B.C.. The first was a
binding open season in the summer of 2009 to expand capacity to receive incremental B.C. gas
onto its gathering system at new or existing receipt points up to 500 MMcf/d. The second open
season was a non-binding offering that would enable deliveries off its system to new
interconnections at either AECO or other points. The impact of these two expansions would be
increased opportunity for Alliance shippers to gather gas from B.C. and deliver it into the AECO
market similar to the NGTL expansions. To date, the results of the open season have not been
made public. Most recently, Alliance had a binding open season and secured 20 MMcf/d of
service from northeast B.C./northwest Alberta to Chicago that closed March 2, 2010.

6.2.3.3.4 Kitimat LNG

Finally, an LNG export project in B.C. proposes to ship northern B.C. supply on the Spectra
Energy system, then along the proposed 463 kilometre Pacific Trail Pipeline to Kitimat where
the gas would be liquefied and then exported to markets abroad such as Asia and Europe. The
pipeline project proposes to increase the existing transmission capacity from 115 MMcf/d on the
Pacific Northern Gas system to approximately 900 MMcf/d for the LNG terminal. The total
budget for the project is approximately $4.2 billion excluding upgrades necessary on the
Spectra Energy system from Station 2 to Summit Lake. The proponents of this project suggest
that the pipeline and LNG terminal could be in operation as early as 2013. To date, several
non-binding agreements associated with the project have been announced. On January 13,
2010 Apache Canada Ltd. announced it acquired 51 percent of Galveston LNG Inc and on May
18, 2010 EOG Resources Inc announced it purchased the remaining 49%, bringing the project
another step closer to construction.
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6.2.3.3.5 Summary of Northern B.C. Expansion Proposals

Cumulatively, the pipeline expansion projects in B.C. could lead to 3.5 Bcf/d of incremental take-
away capacity out of B.C. to eastern markets or abroad over the next five years:

NGTL-Groundbirch 1,656
NGTL-Horn River 282
Alliance 500
Spectra Energy-Gordondale 153
Pacific Trail Pipeline/LNG Export 885
Total (MMcfd) 3,476 (3.5 Bcf/d)

In comparison to this incremental take-away capacity, B.C. production is forecast to increase by
only 1.9 Bcf/d from 2009 to 2014. The increased competition for B.C. supply could ultimately
lead to higher prices and increased volatility at Station 2 and Sumas, the Utilities’ main sources
of supply to meet customer demand.

6.2.34 Increasing T-South’s Competitiveness

T-South, the Terasen Ultilities’ main supply resource to serve customer demand, provides
service from Station 2 in northern B.C. to the Sumas market at the B.C. — U.S. border (Figure 5-
1). Although increases in B.C. production are expected to be significant, the T-South system is
currently only 71% subscribed under firm annual contracts due to reduced demand during
warmer weather. One of the key initiatives the Terasen Utilities have undertaken in
collaboration with Spectra Energy to address the threat of increased exports of natural gas out
of the province and to provide additional benefits for our customers, is development of an
enhanced east-west transmission service (“T-South Enhanced Service” — see Figure 6-21). The
advantages offered by this enhanced service set the foundation for exploring a Terasen Utilities
system expansion between Kingsvale and Oliver to increase the availability of this service for
the benefit of the Utilities’ customers and the PNW marketplace.
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Terasen

Figure 6-21: Spectra Energy’s T-South Enhanced Service
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This regional energy solution promotes the efficient use of existing pipeline infrastructure and
encourages firm producer commitment to the B.C. and PNW marketplace. The pilot project is an
arrangement between the two Utilities allowing Spectra Energy to offer the T-South Enhanced
Service, which provides shippers access to the winter Sumas market and the summer
Kingsgate market that supplies California. Spectra Energy is able to provide this service by
holding capacity on the TGI system between Kingsvale and Kingsgate. This option promotes
re-contracting on T-South by providing access to alternative markets and potentially increased

flexibility and liquidity.

The forecasted increase in B.C. production presents an opportunity to attract PNW shippers to
the T-South system. The advantages to shippers of the T-South Enhanced Service over the
other proposed projects in the PNW include the following:

e Access to growing northern B.C. unconventional production.

e Immediate access to service through existing infrastructure.

¢ No additional capital costs

for the pilot phase.
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e A competitive toll.

e Access to the Kingsgate market during summer months and the Huntingdon market in
the winter

e New incremental capacity through expansion of the TGI transmission system would
bring more supply to the PNW at minimal cost.

» Kingsvale to Oliver System Expansion Opportunity

The next phase of the T-South Enhanced service will be to explore options to overcome the
physical constraints on the Terasen Gas system between Kingsvale and Oliver, thus extending
the service provided by the SCP. Removal of this constraint would allow expansion of the T-
South Enhanced service further encouraging producers to remain on the T-South system. An
expansion of SCP bi-directional system would also aid in increasing capacity to the region at
Sumas that is required for the region during peak weather events and reduce the impact of
operational constraints on the NWP.

Spectra Energy and TGI are using the pilot project as a means to assess the long term market
potential of this service in B.C. as well as to establish operating practices. In conjunction with
the pilot project, TGI is undertaking a preliminary feasibility study to address options to
overcome the physical constraints on the TGI system between Kingsvale and Oliver and on the
Foothills (South B.C.) Limited system between Yahk'* and Kingsgate. The outcome of this
study will be a scope of work of a potential expansion project including detailed cost and
schedule information and a market feasibility assessment.

The proposed development activities are divided into two stages prior to TGl filing a CPCN
application. In Stage 1, TGl is performing preparatory engineering, environmental, construction,
land use, socio-economic impact and stakeholder identification studies to determine the initial
feasible route and, as applicable, compressor site alternatives. These studies will provide the
framework of the conceptual design of the pipeline and compressor facilities. Stage 2 involves
field studies, options analysis, consultation, and regulatory applications. These two
development stages are expected to require a period of nearly three years in aggregate.

In Order G-70-10, the Commission approved that Stage 1, Preliminary Assessment costs to a
maximum of $2.0 million, be charged to the SCP Mitigation Revenues Variance deferral
account. TGI has commenced Stage 1 activities in the second quarter 2010 with the objective
of completing the technical feasibility and market assessment by second quarter 2011. Based
on the results of Stage 1 activities, the Utilities will assess the timing and support for proceeding
with Stage 2 activities leading to a potential CPCN. The earliest Stage 2 activities would

139 vahk is the pipeline interconnect between the SCP and BC Foothills systems located, approximately 8 km north of

Kingsgate.
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commence is 2011; however, the timing will be dependent on market conditions at that time.
Table 6-3 shows the Stagel and 2 timelines.

Table 6-3: Enhanced Service Expansion - Stage 1 and 2 Development Costs and Timelines
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6.2.3.5 Infrastructure Development in the PNW

Demand growth in the PNW is forecast to continue despite the recent downturn in the economy
which has had a temporary impact on natural gas consumption levels. The Northwest Gas
Association’s regional Outlook Study (Appendix-A-4) identifies that the I-5 corridor continues to
face infrastructure constraints due to demand growth for both end-use sales and electricity
generation.

The current capacity at Sumas is not adequate to meet the demand on a coincidental peak day
when both the Terasen Utilities and utilities in the 1-5 Corridor require supply to meet the high
demand on their systems. The introduction of Mt. Hayes LNG in 2011 will contribute to overall
regional capacity; however, the region’s infrastructure will still be fully utilized during peak
periods. The tight supply-demand balance in the region provides support for capacity
expansion in the region.

Two pipeline infrastructure projects, shown in Figure 6-22, being pursued in the PNW are the
Blue Bridge (proposed by Puget Sound Energy) and Palomar (proposed by Northwest Natural).
The development of these proposals indicates that shippers are seeking to expand the available
transportation capacity in the region. The Blue Bridge and Palomar proposals will allow
shippers greater access to supply from AECO or the Rockies markets by increasing capacity
from Stanfield into the I-5 corridor. Initially, part of the justification for these projects was to
reduce dependence on B.C. sourced supply based on the premise that production from the
Western Canadian Sedimentary Basin was in decline. With the significant new supply potential
arising from the Horn River and Montney developments, however, the utilities in the PNW are
re-evaluating the potential to meet their demand growth by increasing contracting for supply at
Sumas and/or Station 2.
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Figure 6-22: Pipeline Projects Proposed to Serve the Pacific Northwest
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(Source: Northwest Gas Association)

A Sumas to Seattle expansion on the NWP system could be a relatively cost-effective option to
bring incremental supply to the I-5 Corridor. However, since the T-South system is full on
particularly cold days, expansion on NWP would likely require additional capacity to be added
north of Sumas to meet incremental peak day demand. In addition to the benefits described
earlier from providing access to the Kingsgate summer market, expansion of the Terasen
Utilities” system from Oliver to Kingsvale could bring incremental capacity from Alberta onto the
Spectra Energy system and into the I-5 corridor.

Competition is also high for new supplies being developed in the Rockies natural gas basin in
the U.S. mid-west. Heading west out of the Rockies, construction of the Ruby pipeline continues
to advance and is forecast to be in service in 2011. The Ruby project will deliver Rockies gas to
the Malin market hub to serve California markets and potentially markets in the Pacific
Northwest. The Rockies Express Pipeline is now in service while the Rockies Alliance Pipeline
and Bison Pipelines are also being proposed to bring production east out of the Rockies away
from the PNW marketplace.
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Table 6-4 provides a summary of these and other regional supply projects proposed in the
PNW. While these projects will expand supply capacity and diversity in certain areas within the
PNW, they do not necessarily provide any benefit to the B.C. Market place, and could potentially
have negative impacts on gas availability and therefore gas costs here. The TGI proposal to
expand its system from Oliver to Kingsvale and provide additional capacity for the enhanced T-
South transmission service could provide needed expansion capacity that would benefit the
entire PNW region, particularly Terasen Utilities’ customers.

SECTION 6: SUPPLY SIDE RESOURCES Page 177



TERASEN GAs INC.
2010 LONG TERM RESOURCE PLAN

Terasen

Table 6-4: Gas Supply Expansion Proposals in the PNW

Access to Rocky Mountain Production

Supply In-Service
Pipeline Projects Market Source Project Specifics Timing
Bison Pipeline U.S. Midwest Rockies 400 — 1000 MMcf/d from Powder River Basin to 2010
- Northern Border Pipeline Company Chicago Morton County North Dakota
Pathfinder Pipeline U.S. Midwest Rockies Consolidated into Bison Pipeline Project -
- TransCanada
Rockies Alliance Pipeline U.S. Midwest, Rockies 1.3 — 1.7 Bcf/d from Rockies to Ventura and Chicago | N/A
- Alliance Pipeline & Questar Central Canada trading hubs
Rockies Express Pipeline - Kinder Morgan, U.S. Midwest, Rockies 1.8 Bcf/d from Rio Blanco County Colorado to 2009
Sempra Energy, ConocoPhillips Eastern Monroe County Ohio
Ruby Pipeline California, Rockies 1.3 -1.5 Bcf/d from Opal Wyoming to Malin Oregon 2011
- El Paso, Global Infrastructure Partners (GIP) Nevada, PNW
Access to LNG Import
Supply In-Service
Pipeline Projects Market Source Project Specifics Timing
Pacific Connector Gas Pipeline California, Import 1Bcf/d from proposed Jordon Cove import LNG 2014
- Williams, Fort Chicago (Canada), PG&E Nevada, PNW LNG terminal Coos bay Oregon to Malin Oregon
Palomar Pipeline West PNW Import 1 - 1.5 Bcf/d from proposed Oregon LNG import 2012
- Oregon Pipeline LNG terminal Warrenton Oregon to Molalla Oregon
New Supply for the Pacific Northwest
Pipeline Projects Market Supply Project Specifics Proposed
Source In-Service
Date
Blue Bridge Pipeline PNW Rockies ~0.5 Bcf/d from Stanfield Oregon to points north 2013
- Williams & Puget Sound Energy Alberta along NWP existing pipeline corridor to PNW market
Palomar Pipeline PNW WSCB 1.3Bcf/d bi-directional connecting NWN distribution 2011
- TransCanada & Northwest Natural Western U.S. Rockies system at Molalla Portland to GTN system in central
Import O_reg_on, and to proposed Bradwood Landing LNG
LNG pipeline
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6.2.4 TERASEN UTILITIES CONTRACTING IMPLICATIONS

The fundamental objectives for the Terasen Utilities are to secure gas supply over the long term
while minimizing the cost of the annual portfolio. In order to meet these objectives, the liquidity
of the Station 2 marketplace from a supply availability and competitive pricing perspective are of
paramount importance. Therefore, the Terasen Utilities will continue to protect and promote the
needs of its customers and marketplace via:

1.

Relationship building with new producers active in the Horn River and Montney plays
including establishing contractual agreements in order to acquire B.C. unconventional
supply in the portfolios.

Facilitating the increase of gas flow to Station 2 and on T-South in order to increase
market liquidity within B.C. which in turn would reduce the likelihood of stranding
capacity on the T-South system.

Entering into multi-year contracts with producers at Station 2 and upstream at the Ft.
Nelson plant’s outlet in order to ensure long term access to supply.

Representing customers’ interests in NGTL and other regulatory proceedings due to
their direct affect on the supply and pricing of gas in the B.C. market.

Pursuing the T-South Enhanced Service pilot with Westcoast in order to promote
southbound gas supply in and through the province.

Conducting a preliminary feasibility study to determine how best to address regional
constraints including constraints on Terasen Gas’ own system. The T-South Enhanced
Service pilot project sets the foundation for Terasen Gas to evaluate the feasibility of
expanding the system between Kingsvale and Oliver and between Yahk and Kingsgate.
Tearsen Gas has begun conducting Stage 1 preliminary assessment activities in
accordance with Commission approvals. Based on the results of Stage 1 activities,
Terasen Gas will assess the timing and support for proceeding with Stage 2 activities
leading to a potential CPCN.

Continuously monitor the developments related to B.C. supply and infrastructure in order
to meet the objectives of the ACP over the long term.
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7 STAKEHOLDER CONSULTATION

Stakeholder needs and concerns are critical to resource planning. Effective stakeholder
consultation provides insights that can impact the entire planning process, from trends that
influence energy choices, demand forecasting and EEC program development though to the
development of an action plan for implementing preferred solutions. The Terasen Ultilities’
consultation activities include EEC Advisory Group engagement, stakeholder workshops,
presentations to municipalities throughout the province, web site communications and focussed
meetings with select stakeholders seeking input on a range of regional and provincial energy
issues and solutions. Terasen Utilities has a record of conducting effective stakeholder
consultation programs and continues to do so in preparing this plan.

Terasen Gas considers stakeholder consultation for resource planning to be an ongoing
process and an element of many stakeholder activities we undertake for a broad range of
purposes. In addition to conducting planned events to share information and gather feedback
specific to the Resource Plan, information from other community, customer and stakeholder
engagement informs the planning process. In many cases, Terasen Gas has been able to
combine focused discussion of resource planning issues with other community and energy
industry consultation. Stakeholder input on previous resource plans also continues to influence
the development of the current plan.

For the completion of this LTRP, the Terasen Utilities conducted two rounds of workshops. The
first took place in the Lower Mainland in February 2010 and involved a focused dialogue with
stakeholders'* on the energy issues facing B.C. and the role that the Terasen Utilities need to
play to support its customer’s priorities and help meet legislative targets. Generally the
stakeholders were supportive of the Utilities approach to becoming a fully integrated energy
utility and expressed that it makes sense for the Terasen Utilities to develop renewable thermal
solutions as part of the service offerings. Stakeholders asked us to work more closely with
other utilities and the government in B.C. on energy issues and solutions. Other themes raised
at this workshop included support for using pilot studies to test new ideas and technologies as
and the idea of assurances that the implementation of community energy systems would lead to
integration of lower carbon emitting solutions in a timely manner. All stakeholders appeared to
want more opportunities to discuss energy planning issues with us.

The second round of workshops took place in May and June 2010 in Victoria and Vancouver.
The issues discussed at these workshops generally followed the presentation topics below:

1% stakeholders represented our customers, commission staff, government and non government organizations
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» Energy Solutions for B.C.

e Support for an integrated energy approach with natural gas as a foundation and the
renewable thermal technologies.

e The growth in and ability of district energy solutions to contribute to carbon reductions
over time to reach 2050 targets and Terasen specific projects.

e Ensuring that DES transitions to lower carbon intensity are timely, cost effective, and
ongoing.

e Terasen strategies for promotion and adoption of NGVSs, including incentives and
approach on development of fueling infrastructure.

e Support that Terasen pursue and work more closely with other utilities and government.
e A call that Terasen provide more opportunities for dialogue and learning.

o Implications of the forecasted growth of district energy systems as the primary thermal
energy provider in B.C. And the impact on natural gas usage and other traditional
thermal energies.

e Interest in Terasen having robust scenario planning that takes into consideration the
rapidly changing energy environment including technological, social, and regulatory
changes.

» Long Term Resource Planning Backgrounder

e Impact of Clean Energy Act on efforts to work with Government and other Utilities on
strategies and development of a baseline thermal demand forecast.

¢ Role of and interaction with the BCUC in development of LTRP.

e Use of scenario analysis in developing and analysing a range of alternative future
demand forecasts.

e Consistency of Terasen’s LTRP with B.C. government climate change targets and other
aspects of the Clean Energy Act / benefits of Terasen’s contrition through integrated,
alternative energy initiatives.

» Energy Efficiency and Conservation Programming

e New EEC programs and their current and forecasted impact on energy savings.
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e Current and future funding amounts and program areas — benefits from ongoing and
additional funding levels, how to pursue increased and ongoing funding levels.

e Funding and timing for industrial programs (core industrial and interruptible industrial
customers).

e Opportunities for more EEC programs and demand side activities, particularly, with
commercial and industrial customers.

e Accounting for economic swings and fuel switching within estimated savings
calculations.

e The cost benefit analysis and the balance between achieving short term financial
objectives versus a cost benefit analysis that measures and targets longer term
economic, social and environmental costs and objectives like GHG reductions or
government objectives for energy efficiency.

e Additional funding for EEC programs targeted at low income residential customers
represents a potential area for significant energy savings.

e Potential savings within some of the as yet un-tapped commercial sectors.
e Historic savings from furnace change-out programs and free-ridership.
e Ability for program participants to access funding from more than one program.

e Unintended consequences of implementing codes and standards changes without full
consideration of impacts (hot water efficiency standard example).

» Community Energy Solutions
e DES and individual alternative energy solutions for residential, commercial and mixed
use developments — thermal energy technology such as geo-exchange, waste heat and

solar thermal.

e Terasen’'s biogas initiative and projects, particularly anticipated demand from both
residential and commercial customers.

e Phased biogas program roll out to residential and commercial customers.
¢ Roll of gas marketers in biogas initiative.

¢ Notional versus physical points of delivery for biogas.
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e Alignment of natural gas for transportation with the changing energy environment;
Terasen’s strategies and approach in developing a natural gas for vehicles program.

o Differences in the policy and environmental regulations that suggest growth in NGV
programs now versus the past.

e Natural gas vehicle solutions, benefits and vehicle emission regulations.
» Energy Demand

e Support for working with other utilities and the government on a coordinated, total
thermal energy demand baseline forecast for B.C.

e Development and use of alternative forecast scenarios in preparing applications to the
Commission.

e Expectations for customer additions in future — drop expected in 2017.

o Expectations for relatively flat annual demand for total (all utilities) over the next 20 years
versus growth in peak demand.

e Impact of integrated alternative energy on natural gas demand and GHG emissions.

o New ways of examining future energy demand given the Terasen Utilities’ alternative
energy initiatives.

All of these workshops were very well attended, and by a broad range of interest groups as
energy issues are becoming more important to all consumers. Main themes offered throughout
stakeholder engagement have been:

e More of conservation is required
e Environmentally sound solutions are important

e Terasen Utilities’ integrated energy solutions provide important energy and climate
change solutions for B.C.

o Work with other Utilities and government on energy planning issues and solutions.

Both resource planning and stakeholder engagement are ongoing activities. The Terasen
Utilities intend to conduct additional meetings and / or workshops in service regions and
communities across the province to continue discussing the issues and solutions presented in
this LTRP as well as in preparation for the Utilities next Resource Plan filing. Further, the
Utilities intend to establish an external Resource Planning Advisory Group to engage our most
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interested stakeholders in ongoing dialogue on energy planning issues and the Utilities planning
activities.

Skill Builder
An Aboriginal Training Initiative

Vision
An industry collaboration supporting initiatives to promote meaningful employment for Aboriginal peoples.

Objectives

To promote industry leadership in Aboriginal corporate relations and employment initiatives
To develop acommon foundation for training in the utility sector

To support and promote programs that emphasize certified, transferable skills

To increase qualifications and confidence of Aboriginal participants

To develop apool of skilled workers that can be accessed by companies and contractors

Skill Builder Partners
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8 ACTION PLAN

The Action Plan describes the activities that Terasen Ultilities intends to pursue over the next
four years based on the information and recommendations provided in this Resource Plan.

1. Secure funding approval for expanded and ongoing EEC beyond 2011

The Utilities are currently implementing programs and activities from the current EEC funding
approval of $72.315 million over 2010 and 2011. Going forward, the Utilities will be seeking
long-term funding approval to support market transformation efforts and to provide consistency
in utility communications and activities with customers, market players and stakeholders. The
Utilities will be conducting an updated CPR that will support an application for approval of EEC
funding and determine potential energy and GHG emission reductions.

Additionally, the Utilities will explore a furnace early retirement program that would have a
significant contribution to achieving the Province’s energy and greenhouse reduction goals. In
exploring such a program, the Utilities will also evaluate the benefit-cost tests that are currently
applied to utility DSM programs as these tests may be not effective in allowing utilities to pursue
programs that contribute to greater policy goals such as greenhouse gas emission reductions.

2. Continue development of new energy forecast approaches including additional
end-use and customer research to examine energy choice implications

The Utilities will continue to develop and evaluate methodologies to forecast energy demand as
part of their integrated, alternative energy services and new natural gas vehicle initiatives, in
order to plan for the natural gas and alternative energy resources needed to deliver these
solutions. Through such process the Utilities will identify the tools, data, research and resources
needed for these activities to analyze the potential impact of future policy decisions and energy
initiatives by governments and customers. The Utilities will continue to engage stakeholders as
we undertake these activities.

3. Continue working with other utilities to explore the development of a base-line
forecast for thermal energy demand in B.C. against which to assess energy choice
impacts

Terasen Utilities will continue working with other utilities and governments to understand the
complete nature of thermal energy demand within the province. Acting on the feedback that
Terasen Ultilities received in its stakeholder workshops, we have started a dialogue with other
utilities in the province on the potential for developing a cooperative all-energy base-line
forecast for the province’'s thermal energy needs against which examine alternative future
scenarios and energy choice implications.
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4. Pursue integrated energy and carbon reducing customer solutions

The Terasen Utilities will be offering a full range of efficient, low carbon intensity energy
alternatives to meet the needs of customers and communities. To deliver the benefits of
alternative energy services to our customers, Terasen is incorporating an integrated approach
to energy delivery for the ultimate benefit of all our customers, who are seeking integrated
solutions to improve their energy efficiency and reduce GHG emissions. The Commission
approved this initiative as part of a Negotiated Settlement Agreement with respect to TGl's
2010-11 Revenue Requirement Application. Going forward the Utilities will seek approval of an
overall business and regulatory model and seek CPCN approval of specific projects.

Our low carbon transportation fuel strategy targets return-to-base fleet vehicles for CNG
solutions where fueling infrastructure economics make sense and vehicle ranges can match fuel
capacity. To help facilitate the development of a market for natural gas in the transportation
sector, Terasen Utilities plans to submit an application to the Commission in the summer of
2010 to outline the business plan and provide a comprehensive solution for customers.

Subjected to commission approval for the currently filed 2010 Biogas application, the Ultilities
seek to build consumer demand and drive supply project initiatives to achieve government’s
energy policy objectives favouring the use of renewable energy, the efficient use of energy and
reducing GHG emissions.

5. Continue enhancement activities for the Terasen Utilities’ comprehensive asset
management strategy and develop a Long Term System Sustainment Plan.

Given the approaching wave of aging assets, the Terasen Utilities anticipate initially developing
a 5-year capital plan informed by enhanced asset management practices currently underway. A
longer term plan will be prepared and submitted as we more fully implement asset management
practice enhancements through a yet to be determined regulatory submission and review
process.

6. Plan for and prepare CPCN applications for near-term distribution system
requirements identified in the Terasen Gas 5-year Capital Plans.

The projects for which the Utilities may submit new CPCN applications and will be studying over
the coming months are the rehabilitation work for TGI's crossing of the Kootenay River near
Shoreacres, the Huntingdon Control Station Bypass, the reinforcement of the ITS, and TGVI's
purchase and construction of its Victoria regional office building.

Also, the Muskwa River Crossing HDD Replacement has been identified as a major project.
TGl anticipates filing its Fort Nelson Revenue Requirements Application by the summer of 2010.
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7. Continue monitoring and evaluating system expansion needs in the Okanagan
area.

The Utilities have identified an approaching constraint in the Okanagan area of the ITS. We will
continue to monitor FortisBC’s Integrated Resource Plan and their potential need for natural gas
generation as a back-up to renewable electricity production during peak electric demand
periods. Should FortisBC proceed with its gas fired peaking generation station in the Okanagan
as early as 2014 according to its recently filed Resource Plan, this could result in the need to
submit a CPCN for facility expansion in the near-term.

8. Protect and promot the needs of our customers to secure long term gas supply
while minimizing costs.

The fundamental objectives for the Terasen Utilities are to secure gas supply over the long
term while minimizing the cost of the annual portfolio. In order to meet these objectives, the
liquidity of the Station 2 marketplace from supply availability and competitive pricing are of
paramount importance. Therefore, the Terasen Utilities will continue to protect and promote the
needs of its customers and marketplace by:

a) Relationship building with new producers active in the Horn River and Montney plays
including establishing contractual agreements in order to acquire B.C.
unconventional supply in the portfolios.

b) Facilitating the increase of gas flow to Station 2 and on T-South in order to increase
market liquidity within B.C. which in turn would reduce the likelihood of stranding
capacity on the T-South system.

c) Entering into multi-year contracts with producers at Station 2 and upstream at the Ft.
Nelson plant’s outlet in order to ensure long term access to supply.

d) Representing customers’ interests in NGTL and other regulatory proceedings due to
their direct affect on the supply and pricing of gas in the B.C. market.

e) Pursuing the T-South Enhanced Service pilot with Westcoast in order to promote
southbound gas supply in and through the province.

f) Conducting a preliminary feasibility study to determine how best to address regional
constraints including constraints on Terasen Gas’ own system. The T-South
Enhanced Service pilot project sets the foundation for Terasen Gas to evaluate the
feasibility of expanding the system between Kingsvale and Oliver and between Yahk
and Kingsgate. Tearsen Gas has begun conducting Stage 1 preliminary assessment
activities in accordance with Commission approvals. Based on the results of Stage 1
activities, Terasen Gas will assess the timing and support for proceeding with Stage
2 activities leading to a potential CPCN.
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g) Continuously monitor the developments related to B.C. supply and infrastructure in
order to meet the objectives of the ACP over the long term.

9. Influence provincial and regional energy and climate related policy development.

Terasen Utilities will continue to work with policy makers and energy planners to communicate
the benefits and importance of using natural gas in the regional and provincial energy mix to
reduce greenhouse gas emissions and keep energy rates low.

10. Identify and pursue innovative solutions for waste heat, advanced metering
technologies, Customer Information System and other alternative energy
technologies, uses, supplies and systems.

Customers are looking for the Terasen Utilities to provide these solutions as we transform into a
complete, integrated energy provider. We will continue to explore new technologies such as
combined heat and power, generating electricity from waste heat at our compressor stations,
advanced metering and other emerging technologies, and test their appropriateness for
inclusion as part of our low carbon initiatives. Some technologies may also prove to be
disruptive, rather than complimentary to the Utilities core natural gas service offerings. The
Utilities research and investigations will seek to uncover these challenges as well as market
opportunities to add to and improve on the secure, reliable and cost effective energy services
we provide.
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