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1. Reference: Exhibit B-1, Executive Summary, p. E-4 and p.18

1.1 Please confirm that the projected increase in population growth in B.C., from
4.4M today to 5.4M in 2028, represents an annual average increase of 1.03% per
year.

Response:

Terasen Gas confirms that the projected increase in population growth in B.C., from
4.4M today to 5.4M in 2028, represents an annual average increase of 1.03% per yeatr.
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Reference: Exhibit B-1, Executive Summary, p. E-5, Figures ES-3 and ES-4

2.1 Please provide a high-level explanation as to why in the low growth scenario
demand growth is positive but peak day demand growth is negative.

Response:

In the low growth scenario, peak day demand is positive but annual demand growth is
slightly negative over the planning period. The difference in growth is attributed to the
assumption made in Peak Day Demand analysis of a constant peak use per customer
rate throughout the planning period, whereas for annual demand analysis use per
customer rates vary. The assumption of a constant peak use per customer rate is

discussed further in BCUC IR 1.10.3
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3. Reference: Exhibit B-1, Executive Summary, p. E-9, Action Plan

3.1 Please identify any benchmarks, targets, timelines, etc., that Terasen will use in
evaluating the success of its action plan ex post.

Response:

For Action Item No. 1 on page 111 of Exhibit B-1 — Implement new EEC programs and
continue research and planning for future EEC programming — Terasen Gas will
implement benchmarks, targets and timelines as determined by the Terasen Gas 2008
EEC Application and associated regulatory process currently under way. For all other
action items, defined timelines, benchmarks and targets are impractical at the Resource
Planning stage since implementation must incorporate the timing of actions by other
parties, the need for further studies or regulatory submissions, or the development of
market conditions and trends. As with this 2008 Resource Plan (see pages 6 - 8 of
Exhibit B-1), Terasen will report on the progress and success of its Action Plan in the
next Resource Plan, expected to be submitted to the BCUC in 2010.
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4, Reference: Exhibit B-1, p. 18

4.1 Terasen states that “EEC programs...cannot be expected to reverse demand
growth.” Given declining average use and the population growth projected, does
Terasen Gas believe this statement holds true for the residential sector
specifically?

Response:

The table below shows the changes in consumption projected as a result of EEC activity
vs. the projected overall demand growth in 2008, 2009 and 2010, broken out into the
residential and commercial sectors. It can be noted that the statement referenced above
is true for all sectors in all three years, with the exception of the commercial sector in
2010, where volume impacts from EEC are projected to exceed projected demand
growth. However, it should further be noted that for the residential and commercial
sectors combined, savings from EEC activity will not reverse demand growth.

2008 2009 2010
EEC EEC EEC
Volumes as Volumes as Volumes as
a a a
Projected EEC percentage |Projected EEC percentage |Projected EEC percentage
Demand Volumes of Demand |Demand Volumes of Demand |Demand Volumes of Demand
Growth (TJ) |(TJ) Change Growth (TJ) [(TJ) Change Growth (TJ) [(TJ) Change
Residential 1,336 -23 -1.72% 695 -52 -7.53% 340 -37 -10.76%
Commercial 1,089 -179 -16.48% 630 -444 -70.40% 607 -813 -133.91%)
Total 2,425 -202 -8.34% 1325 -496 -37.42% 947 -849 -89.69%
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Reference: Exhibit B-1, p. 21, Natural Gas Price Forecasts

5.1 Please provide any information that relates to the accuracy of the price forecasts
that GLJ or the EIA have historically provided.

Response:

It should be noted that Terasen Gas has included these third party forecasts in its
Resource Plan since it does not itself undertake natural gas price forecasting and these
are two sources that are publicly available and therefore not restricted from reproduction
by proprietary rights. The purpose of including these forecasts is to provide
stakeholders with an idea of what third party experts are speculating about gas prices.
They offer an opinion, that being a directional notion, about where gas prices may be
heading in the future. As such, Terasen Gas does not carry out detailed studies on the
accuracy of these forecasts. In response to the request, however, Terasen Gas offers
the following observations.

Terasen Gas notes that the Energy Information Administration (“EIA”) does complete a
retrospective report on its energy information forecasts, including natural gas supplies,
demand and well head prices, tited Annual Energy Outlook Retrospective Review®.
Table 8 from that report compares actual well head prices to EIA forecast prices up to
and including 2007, and is provided as Attachment 5.1.

GLJ does not provide a retrospective report like EIA, however, for illustrative purposes
the Company has re-created something similar by comparing GLJ's projected Nymex
gas prices based on previous forecasts versus actual using current data for calendar
years 2005 to 2008.

GLJ Projected Nymex Futures Contract Price vs. Actual

Forecast Calendar Year
Date 2005 2006 2007 2008
Oct 2004 6.15 5.75 5.50 5.30
Jul 2005 7.25 6.80 6.50
Apr 2006 8.98 8.02
Jul 2007 7.50
Actual 8.55 7.26 6.92 9.63

! http://Iwww.eia.doe.gov/oiaf/analysispaper/retrospective/index.html
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6. Reference: Exhibit B-1, p. 22, Natural Gas Price Forecasts

The evidence states that “[m]oving into the mid-term, these forecasts also account for
the market expectation of lowering prices as production increases and transmission
infrastructure expand to improve access to supplies.”

6.1 Please provide the assumptions embodied by these price forecasts in respect of
(i) available physical supplies and (ii) specific transmission projects.

Response:

As stated in response to BCOAPO IR 1.5.1, Terasen Gas does not forecast natural gas
prices and has included the two sourced forecasts as an indication to stakeholders of
what others are saying about future gas prices. Terasen Gas is similarly not privy to the
specific inputs to these forecasts and must rely on the commentary provided by these
sources in regard to their forecasts to respond to this request. In terms of the EIA
forecast, Terasen Gas has provided a portion of the EIA’s 2008 Annual Energy Outlook?
included as Attachment 6.1, which discusses its gas price forecast. The reference case
EIA price forecast assumes that natural gas supplies expand in accordance with the
discussion provided in this attached document and includes the assumption that
“sufficient transmission and distribution capacity will be built to accommodate the

projected growth in natural gas consumption”>.

As noted on their web site, GLJ Petroleum Consultants (“GLJ") prepares Quarterly
forecasts after “a comprehensive review of the information available. Information
sources include numerous government agencies, industry publications, Canadian oil
refiners and natural gas marketers.” *

Neither forecast identifies specific transmission projects in its assumption that
transmission projects will proceed to meet demand, however, the numerous
transmission expansion proposals in the Pacific Northwest as outlined in Terasen Gas’
Resource Plan, Exhibit B-1, Table 6-1, p 84, provide examples of how the development
of such infrastructure arises to keep pace with growth in demand.

2 Energy Information Administration, June 2008. Annual Energy Outlook 2008 with Projections to
2030. 111p. http://lwww.eia.doe.gov/oiaf/aeo/pdf/0383(2008).pdf

% Ibid. p.76

* http:/Aww.gljpc.com/
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7. Reference: Ibid

7.1 Please indicate whether these forecasts took into account the behaviour of long
run pricing for crude oil since 2003, in real terms, or whether the forecasts did not
consider this information relevant.

Response:

Please see Terasen Gas’ response to BCOAPO IR 1.5.1 and 1.6.1 above with regard to
the use and purpose of including these two third party natural gas price forecasts.
Terasen Gas recognizes that there is a relationship between the long run pricing for
crude oil and natural gas; however, the degree to which this relationship influences each
of the forecasts and the strength of the relationship assumed by each third party is not
known. Figure 2-9, page 23 of Exhibit B-1 and the related discussion suggests that this
relationship has been changing.
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8. Reference: Exhibit B-1, p.23, Natural Gas Price Forecasts, Fig. 2-9

8.1 Please explain (i) whether there is any difference between the crude oil futures
market and the natural gas futures market with respect to liquidity and terms of
contracts traded, and (ii) whether futures prices in general are considered a good
predictor of future spot prices in the natural gas market.

Response:

The crude oil futures market and the natural gas futures market are somewhat different
with respect to liquidity and terms of contracts traded. The NYMEX (North American
Mercantile Exchange) futures market for natural gas is a continental market, about 60
Bcf per day in size, and is a more seasonal market with greater demand in the winter
months due to significant heating load requirements in Canada and the United States.
The crude oil futures market, on the other hand, is a global market of almost 90 million
barrels per day and is characterized by less seasonality, due to the demand for a mix of
refined products produced from oil, such as heating oil, gasoline, diesel and residual fuel
oil. Therefore, crude oil transactions would more likely be based on calendar year rather
than summer or winter seasons commonplace in the natural gas market.

While the crude oil futures market trades on a larger scale than the natural gas futures,
both are highly liquid markets with thousands of contracts traded each day. The
following tables show the number of contracts traded in each market historically. For the
natural gas market, one contract equals 10,000 MMBtu per day. For the crude oil
market, one contract equals 1,000 barrels per day. The source for this information is
NYMEX.

Hatural Gas {imtroduced 4.3/90)

Year Daily Average Annual Yolume

2008 {Juby) 159,457 23,440,124
2007 118,200 29,786,318
2006 91,753 23,029,988
2005 7,265 19,142,549
2004 70,048 17,441,942
2003 76,148 18,037,118
2002 97,431 24,357,752
2001 47 457 16,468,355
2000 T1,787 17,875,013
1999 76 BB 19,165,096
1998 B3 658 15,978,286
1997 47 316 11,923,628
1996 35,118 8,813,867
1995 32,347 8,086,718
1994 25,328 6,357 560
1993 18,686 4,671,533
1992 7,623 1,920 986
1991 1,644 418,410

1990 624 132,820
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Light, Sweet Crude OQil

Year Daily Average Annual Yolurme

2008 (July) 556,657 81,628,574
2007 482,246 121,525,967
2006 283,080 71,063,203
2005 237651 59,650,468
2004 212,382 52,883,220
2003 181,748 45,436,931
2002 182,718 45 670,468
2001 149,026 37,530,568
2000 148,123 36,382,692
1999 151,440 37,360,064
1998 171,487 30,485,647
1997 9g,299 24,771,375
1996 93,577 23,487,821
1995 G4 456 23,613,894
1994 106,822 26,312,262
1993 99,474 24,868,602
1992 83,768 21,108,562
1991 83,027 21,005,867
1990 594,370 23,686,897
1989 81,812 20,524,865
1988 74,837 16,358,948
1987 57,864 14,581,614
1986 33,254 5,312,529
1985 15,923 3,860,867
1984 7,367 1,840,342
1983 1,692 373,153

Futures prices are reflective of current market forces, including all relevant supply and
demand factors, and so represent the market’s view of future spot prices. As the natural
gas market is well-established, efficient and highly liquid, consistent differences in
futures prices and ultimate future spot prices would represent trading opportunities that
the marketplace would arbitrage away. Therefore, future prices in general are
considered a good predictor of future spot prices in the natural gas market.
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9. Reference: Exhibit B-1, p. 29, Population Growth

9.1 Over the next 20 years, Terasen Gas expects that the projected population
increase of about 1M will translate into an additional 250K customers. Please
provide the implicit penetration rate i.e., the ratio of new customers to potential
new customers from the growth in population.

Response:

While the population is expected to grow by approximately one million people in BC over
the next 20 years, this translates into an expected 580,000 additional households (as per
BC Stats Household Formations Forecast — PEOPLE 32), which would represent
potential customers to Terasen Gas. Given that, the implicit penetration rate is 250,000 /
580,000 or approximately 43% from the growth in population. 43% slightly overstates
the true penetration rate as a portion of the additional 250,000 customers would result
from existing homes converting to natural gas from other energy types, as discussed in
Exhibit B-1, Appendix E.
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10. Reference: Exhibit B-1, p. 24, Figure 2-10

10.1 Please provide the information shown on a graph with a linearly scaled horizontal
(time) axis.

Response:

The intervals on the horizontal time axis of Figure 2-10 are linearly scaled, however the
number of days between the points displayed on the scale is 500 days rather than 1
year. For convenience Figure 2-10 has been reproduced below where the only change
is to have the horizontal scale display November 1% of each year.
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Reference: Exhibit B-1, p. 25, Natural Gas and Electric Comparison

The text states that “[n]atural gas rates and bills are held constant based on the forward
commodity prices discussed above displaying a moderate downwards trend.”

11.1 Please (i) confirm that this refers to NYMEX prices settled to June 2, 2008 as in
Fig. 2-9 if able to so confirm (otherwise please explain), and (ii) indicate whether
Terasen Gas believes that the “forward” commodity prices are good predictors of
future spot prices.

Response:
() Confirmed.

(i) Forward commodity prices are reflective of what the market expects future
commodity prices to be. Please see the response to BCOAPO IR 1.8.1

The text from p.25 of Exhibit B-1 quoted in the question refers to Figure 2-12 which
holds natural gas rates constant (other than expected carbon tax increases) for two
years into the future. Referencing the moderate downward trend in forward commaodity
prices was meant only to provide directional support to the assumption that holding gas
rates constant was a reasonable one. Terasen Gas does not forecast commodity prices
but as stated in the response to BCOAPO 1.8.1, the forward market does represent a
good indicator of what the market collectively believes that prices will be in the future.
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12.

Columbia Old Age Pensioners Organization et al (‘BCOAPQ”) Information Request (“IR”) No. 1

Reference: Exhibit B-1, p. 30, Residential Use Trends and Appendix E

12.1 The estimated decrease in residential use due to replacing low efficiency
furnaces with high efficiency units is given as 0.9 GJ per residential customer
yearly to 2020, after which Terasen Gas estimates the decline to slow to 0.2 GJ.
Please provide the respective percentage decreases in annual consumption per

residential customer that these declines represent.

Response:

The decline of approximately 0.9 GJ per residential customer yearly to 2020 represents
a decline of approximately 0.9% per year for the Lower Mainland region and 1.2% for the
Interior region. The decline of 0.2 GJ per residential customer from 2020 to 2028
represents a decline of approximately 0.2% per year for the Lower Mainland region and

0.3% for the Interior region.
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13. Reference: Exhibit B-1, p. 37, Annual Demand Forecast Results

13.1 Please confirm that the overall consumption increase over the 20-year planning
period from 189 PJ to 216 PJ represents an annual increase of 0.7% per year.

Response:

Terasen Gas confirms the overall consumption increase over the 20-year planning
period represents an annual increase of 0.7% per year.
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Reference: Exhibit B-1, pp 40-42 and Appendix F, Desigh Day Demand

14.1 Please indicate the sources of weather data (e.g., stations) used for constructing
HDDs for each of the companies and how they are weighted (if they are).

Response:

Each region except for TGI Inland uses a single weather station for weather data. TGl
Inland uses the simple average of weather data from four weather stations. The
following table illustrates each of the companies and the sources of weather data used
for constructing HDDs:

Company/Region Weather Station

TGI - Lower Mainland |Vancouver Airport

Simple average of data from the
Prince George, Penticton, Kamloops,

TGI - Inland and Castlegar Airports
TGI - Columbia Cranbrook Airport

TGI - Revelstoke Revelstoke Airport

TG Fort Nelson Fort Nelson Airport

TG Whistler Whistler Weather Station
TGVI Victoria Airport

14.2 Please provide the simple correlation coefficient between HDD13 and HDD18.

Response:

When considering the temperatures experienced in the Lower Mainland region over the
2004-2006 contract years, the simple correlation between HDD13 and HDD18 is 0.995.

14.3 Please regress Daily Demand on HDD13 alone and provide the results of the
OLS along with summary statistics.

Response:

The regression of daily sendout on HDD13 alone results in the following estimated
parameters for the Lower Mainland region:
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Regression Results - LML Region
Year Intercept |HDD13 |Peak UPC
2004 0.2182] 0.0585 1.7262
2005 0.1945] 0.0600 1.7436
2006 0.2062] 0.0591 1.7322
Average 0.2063] 0.0592 1.7340

The measures of reliability associated with the above model are as follows:

Regression Results - LML Region

Year |R-Square |F-Statistic |HDD13 P-Value
2004 94% <.001 <.001
2005 94% <.001 <.001
2006 94% <.001 <.001

The above measures of reliability indicate the model is statistically relevant, however,
when compared to the current model employed, variances from actual would be higher
and, therefore, Terasen Gas believes the model currently employed is more reasonable
and that the model suggested in this information request would overestimate peak day
demand.

14.4 Please repeat the calculation from BCOAPO IR 1.14.3 using HDD18 alone rather
than HDD13.

Response:

The regression of daily sendout on HDD18 alone results in the following estimated
parameters for the Lower Mainland region:

Regression Results - LML Region
Year Intercept |HDD18 |Peak UPC
2004 0.1017| 0.0443 1.4663
2005 0.0916| 0.0437 1.4372
2006 0.0875| 0.0450 1.4749
Average 0.0936] 0.0443 1.4595

The measures of reliability associated with the above model are as follows:

Regression Results - LML Region
Year |R-Square |F-Statistic |HDD18 P-Value
2004 95% <.001 <.001
2005 94% <.001 <.001
2006 94% <.001 <.001
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The above measures of reliability indicate the model is statistically relevant, but the
results are lower than those seen in the current model used by Terasen Gas. If this
model were employed, the actual sendout of 656.2 TJ's experienced on January 14,
2005 would have been underestimated by 31.9 TJ's, as the above model would estimate
624.3 TJ's on that day (where the temperature was -5.5 degrees Celsius). Due to the
significant negative consequences to customers of underestimating demand, this model
would not be a good selection for peak day demand analysis.

14.5 On page F-4, do the results shown in Table 2 indicate that estimated send out is
biased because for each year shown it exceeds actual send out or does it
indicate that design day conditions did not materialize in any of the years?

Response:

The data in Table 2 do not indicate that send-out estimation is biased. Each of the
variances is small except that shown in 2006, for which the larger variance is explained.
Assessing the design day forecast model against actual design day conditions (which
did not occur in the years presented) would provide better data, however, the model
cannot account for all possible scenarios that could impact that design day demand such
as the power outages that occurred in 2006 as described in Appendix F. It is important
to note that as provider of last resort, Terasen Gas must ensure adequate infrastructure
and supply to its customers. Therefore it is imperative that peak day demand not be
underestimated.

14.6. Please explain why Design Day Demand for TGW under the low and reference
forecasts is not expected to increase steadily (as shown in Fig. 3-10) unlike the
forecasts for TGVI and TGI (as shown in Figs 3-9 and 3-11).

Response:

Design Day Demand for TGW is not expected to increase steadily, unlike the forecasts
for TGVI and TGI, due to the assumptions made regarding increased conversion to
alternative energy technologies in the TGW service area. These assumptions were
made in consideration of the Municipality’'s Comprehensive Sustainability Plan,
Sustainable Energy Strategy and related studies which set out the municipality’s
commitment that development in the community would move to greater reliance on
renewable energy alternatives using natural gas as a supplementary energy fuel, and
how quickly in each case that would occur. Due to TGW’'s smaller customer base
located entirely within the Municipality, these individual strategic community plans have
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a greater influence on overall customer addition and use rate projections than in other
regions served by the Terasen Gas Ultilities. The impact of these plans on the TGW
customer and demand forecasts was first developed in the TGW 2005 Resource Plan
Update available on the Terasen Gas web site at www.terasengas.com. With such a
comparatively small customer base, introducing alternative energy systems in this way
causes fluctuations in demand growth that would otherwise appear smoothed out over a
larger customer base.
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Reference: Exhibit B-1, p. 65 and p. 70, Potential New Load on ITS

15.1 Please indicate what steps Terasen Gas will take to accommodate the new load
if FortisBC determines that it requires the natural gas peaking facility in 2010-11.

Response:

To accommodate the potential new gas load for FortisBC's generation requirement,
Terasen Gas would follow the normal steps in adding a new industrial customer load.
These steps would involve establishing a firm transportation service agreement with the
industrial customer either under a standard tariff rate or a negotiated rate subject to
Commission approval..

As noted in the response to BCUC IR 1.20.0, FortisBC is considering the addition of a
natural gas fired generation facility by the winter of 2012 at the earliest, and
correspondingly Terasen Gas would need to accelerate its ITS facility addition schedule
to match that for the generation facility as described in Section 5 of the Resource Plan
(Exhibit B-1).
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16. Reference: Exhibit B-1, pp 78-79, Long Term Supply Planning Strategy and

Appendix L

16.1 Has Terasen Gas explored the possibility of entering into longer term contracts
for storage services to mitigate renewal and price risks?

Response:

Terasen Gas currently has a suite of storage contracts ranging from terms of 2 years to
20 plus years. Generally, Terasen Gas feels that a mixture of short, mid and long-term
storage contracts is optimal; however, storage service providers are in many cases
reluctant to offer long term contracts.

In its current portfolio, TGI has contracts whose initial terms were greater than 10 years
at Carbon in Alberta, with one of the 3 owners at Jackson Prairie (“*JPS”),in Washington
State and at Mist in Oregon. With the exception of the JPS agreement, these contracts
were entered into a number of years ago. More recently, the owners of Jackson Prairie
(other than Northwest Pipeline) and Mist are now much more reluctant to lease capacity
at their facilities (to the extent there is capacity available) for more than two years. This
reluctance appears to be a result of concern that core customers of facility owners are
going to need more storage capacity in the near future, lack of clarity for certain
regulatory rules and in the case of Mist, due to the uncertainties in the timing, cost and
approvals for expansion of the existing facilities.

At Aitken Creek in northern BC, Terasen Gas has contracts with initial terms of 3 to 5
years such that about ¥ of the capacity expires on an annual basis beginning in 2010.
Since the Aitken Creek facility represents the largest amount of storage capacity
Terasen Gas has contracted for, this rolling expiration of medium term contracts
provides a reasonable way to mitigate renewal and price risks.

In summary, the term of the contract Terasen Gas enters into is dependent on a humber
of factors including:

1. What is the maximum term that the storage provider is willing to enter into?

2. At the proposed price, for how long does Terasen Gas want to enter into the
contract?

3. What escalation clauses are there for longer term contracts or is there an up-
front premium?

4. Can Terasen Gas be guaranteed a cost effective firm redelivery service to match
the storage term?
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16.2 Please explain how the $0.25/GJ winter-summer differential is calculated. For
example, is it based on actual prices ex post, actual summer prices versus
futures prices for the heating season ex ante, or is it determined by some other
means?

Response:

The $0.25/GJ differential calculated on page 78 of the 2008 Resource Plan is not a
winter-summer differential but rather an increase in the Station 2 winter premium relative
to the Alberta market price from 2006 to 2008. The calculation is derived from the
difference in pricing of the Station 2 winter premium relative to the Alberta market price
(AECO-NIT) at two different points in time. In September 2006 just prior to the start of
winter 2006/07, Station 2 pricing was trading at a $0.13/GJ discount to AECO-NIT for the
winter 2006/07 period. Conversely, in August 2008, just prior to the submission of this
2008 Resource Plan/, Station 2 was trading at a $0.12/GJ premium to AECO-NIT for the
upcoming winter 2008/09 period. The difference between these two pricing differentials
is $0.25/GJ.

16.3 Please indicate whether there has been any further increase in the winter-
summer differential since this application was filed.

Response:

Please see response to BCOAPO IR 16.2. Since August 2008 there has been a slight
increase in the Station 2 premium to AECO-NIT pricing for winter 2008/09. As of mid-
September 2008, Station 2 was trading at a premium of $0.15/GJ over AECO-NIT.

With regard to the winter-summer differential (i.e. difference between winter 2008/09 and
summer 2008 Station 2 pricing), this differential has changed considerably over the past
six months. On March 31, 2008, just prior to the start of summer 2008, the Station 2
summer-winter differential was positive $1.03/GJ (i.e. forward winter 2008/09 Station 2
pricing trading $1.03/GJ over forward summer 2008 Station 2 pricing). However, as of
mid-September 2008, this summer-winter differential is now negative $0.76/GJ, with
forward winter 2008/09 Station 2 trading $0.76/GJ below the actual summer 2008
Station 2 index prices. The reason for this negative differential is the relatively high
summer Station 2 prices, resulting from high crude oil prices, low storage levels coming
out of winter 2007/08 and forecasts for a strong hurricane season, compared to relatively
weaker winter 2008/09 forward prices, resulting from falling crude oil prices and
recovering storage balances due to strong US production.
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16.4 Please provide Terasen Gas’ estimates as to the total daily supply of northern
frontier gas that will become available over the planning period and the amount
of Terasen Gas’ supply that will ultimately be served by northern frontier gas.

Response:

Terasen Gas purchases its supply in BC at the Station 2 and Sumas trading hubs at
which natural gas is pooled from various producing regions and locations.

The timing of northern frontier gas development has yet to be determined, including
production, processing and pipeline capacity for delivery to market. Terasen Gas
anticipates that the pooled supply of gas coming to the BC marketplace may contain
some portion of northern frontier gas, however, as of yet, there has been no concrete
information relating to the certainty of these regions as a supply source for BC.

The BC marketplace is, however, anticipating having access to supply from the recent
developments occurring in northern BC with respect to the shale gas findings in Horn
River and tight gas from the Montney region. Although the full nature of the reserves of
these supply sources is still to be determined by the various exploration and
development companies who have purchased land in these areas, gas from these
sources is projected to be extensive and to be part of the BC supply pool as early as
winter 2009.
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Table 8. Natural Gas Wellhead Prices, Projected vs. Actual

(current dollars per thousand cubic feet)
1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007

AEO 1982 432 547 667 751 804 857
AEO 1983 293 311 346 393 456 526 12.74

AEO 1984 277 290 321 363 413 479 9.33

AEO 1985 260 261 266 271 294 335 385 446 510 583 667

AEO 1986 173 196 229 254 281 315 373 434 506 590 679 7.70 862 968 10.80

AEO 1987 183 195 211 228 249 272 308 351 407 7.54

AEO 1989* 162 170 191 213 258 304 348 393 476 523 580 643 698

AEO 1990 178 188 2.93 5.36 9.15

AEO 1991 177 190 211 230 242 251 260 274 291 329 375 431 507 577 645 729 809 8.94
AEO 1992 169 185 203 215 235 251 274 301 340 381 424 474 525 578 637 689 7.50
AEO 1993 185 194 209 230 244 260 285 312 347 384 431 481 528 568 605 6.46
AEO 1994 198 212 227 241 259 273 285 298 314 335 359 385 418 451 4.92
AEO 1995 189 200 195 206 215 240 257 290 316 356 3.87 427 456 4.85
AEO 1996 163 174 18 199 210 219 229 238 248 259 272 284 2.97
AEO 1997 203 182 190 199 206 213 221 232 243 254 265 2.77
AEO 1998 230 220 226 231 238 244 252 260 269 279 2.93
AEO 1999 198 215 220 232 243 253 263 276 290 3.02
AEO 2000 215 223 227 232 240 251 266 281 2.97
AEO 2001 339 348 297 274 270 283 295 3.06
AEO 2002 403 206 253 284 301 313 3.23
AEO 2003 279 326 313 315 315 3.30
AEO 2004 497 400 372 373 3.86
AEO 2005 538 552 495 457
AEO 2006 781 716 6.53
AEO 2007 6.87 7.00
AEO 2008 6.37
Actual 251 194 167 169 169 171 164 174 204 18 155 217 232 196 219 368 400 295 488 546 733  6.40 6.39
Average Absolute 0.6 1.3 1.6 1.7 1.8 1.9 0.9 1.0 1.0 1.3 3.0 1.0 1.1 1.3 1.4 1.7 1.0 0.8 1.6 1.9 3.1 2.3 22

Difference (All AEOs)

Table 8. Natural Gas Wellhead Prices, Projected vs. Actual

(percent ditterence)

1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007

AEO 1982
AEO 1983
AEO 1984
AEO 1985
AEO 1986
AEO 1987
AEO 1989+
AEO 1990
AEO 1991
AEO 1992
AEO 1993 : -58 -39

AEO 1994 190 215

AEO 1995 2100 -11.0 0.2 -27.6

AEO 1996 198 197 404 428 -194

AEO 1997 63 214 8 92 439 466 250 -525 -555 -653 585  -56.7
AEO 1998 10 -37.2  -405 171 -484 525 633 563 542
AEO 1999 401 -421 -178 481 518 624 546  -528
AEO 2000 393 433 214 509 540 637 560  -535
AEO 2001 78 129 439 505 614 539 521
AEO 2002 ﬂ 481 -47.9 590 511  -49.4
AEO 2003 56 -332 -428 -57.1 508  -483
AEO 2004 [mm9] 268 493 418  -396
AEO 2005 14 247 227  -285

AEO 2006
AEO 2007

AEO 2008 -0.3

Average Absolute
Percent Difference 25.7 67.3 97,5 1009 1057 111.9 54.5 58.4 48.0 715 190.9 475 47.0 68.1 62.0 46.9 24.6 25.8 32.7 34.8 42.4 36.4 33.7
(All AEOS)

* There Is no report titled Annual Energy Outiook 1988 due to a change In the naming convention ot the AEO's.
Sources: Forecasts: Annual Energy Outlook , Mid-Price or Reference Case Projections, Various Editions.
Historical Data: Energy Information Administration, Annual Energy Review 2007, DOE/EIA-0384(2007) (Washington, DC, June 23, 2008) , Table 6.7.
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For Further Information. ..

The Annual Energy Outlook 2008 was prepared by the Energy Information Administration, under the direc-
tion of John J. Conti (john.conti@eia.doe.gov, 202-586-2222), Director, Integrated Analysis and Forecasting;
Paul D. Holtberg (paul.holtberg@eia.doe.gov, 202/586-1284), Director, Demand and Integration Division;
Joseph A. Beamon (jbeamon@eia.doe.gov, 202/586-2025), Director, Coal and Electric Power Division;
A. Michael Schaal (michael.schaal@eia.doe.gov, 202/586-5590), Director, Oil and Gas Division; Glen E.
Sweetnam (glen.sweetnam@eia.doe.gov, 202/586-2188), Director, International, Economic, and Greenhouse
Gases Division; and Andy S. Kydes (akydes@eia.doe.gov, 202/586-2222), Senior Technical Advisor.

For ordering information and questions on other energy statistics available from the Energy Information
Administration, please contact the National Energy Information Center. Addresses, telephone numbers, and
hours are as follows:

National Energy Information Center, EI-30
Energy Information Administration

Forrestal Building

Washington, DC 20585
Telephone: 202/586-8800 E-mail: infoctr@eia.doe.gov
FAX: 202/586-0727 Web Site: http://www.eia.doe.gov/
TTY: 202/586-1181 FTP Site: ftp:/ftp.eia.doe.gov/

9 a.m. to 5 p.m., eastern time, M-F

Specific questions about the information in this report may be directed to:

Overview . . . .. .. ... ..... Paul D. Holtberg (paul.holtberg@eia.doe.gov, 202/586-1284)
Economic Activity . . . . ... ... Kay A. Smith (kay.smith@eia.doe.gov, 202/586-1132)
International Oil Production. . . . . Lauren Mayne (lauren.mayne@eia.doe.gov, 202/586-3005)
International Oil Demand . . . . . . Linda Doman (linda.doman@eia.doe.gov, 202/586-1041)
Residential Demand . . . . . . ... John H. Cymbalsky (john.cymbalsky@eia.doe.gov, 202/586-4815)
Commercial Demand . . . . . . . .. Erin E. Boedecker (erin.boedecker@eia.doe.gov, 202/586-4791)
Industrial Demand . . . . . ... .. Paul D. Holtberg (paul.holtberg@eia.doe.gov, 202/586-1284)
Transportation Demand . . . . . . . John D. Maples (john.maples@eia.doe.gov, 202/586-1757)

Electricity Generation, Capacity. . . Jeff S. Jones (jjones@eia.doe.gov, 202/586-2038)
Electricity Generation, Emissions. . Robert K. Smith (robert.smith@eia.doe.gov, 202/586-9413)

Electricity Prices . . . . . . ... .. Lori B. Aniti (laniti@eia.doe.gov, 202/586-2867)

Nuclear Energy. . . . .. ... ... Laura K. Martin (laura.martin@eia.doe.gov, 202/586-1494)
Renewable Energy . . . . . ... .. Chris R. Namovicz (chris.namovicz@eia.doe.gov, 202/586-7120)
Oil and Natural Gas Production. . . Eddie L. Thomas, Jr. (eddie.thomas@eia.doe.gov, 202/586-5877)
Natural Gas Markets. . . . . . . .. Philip M. Budzik (pbudzik@eia.doe.gov, 202/586-2847)

Oil Refining and Markets . . . . . . William S. Brown (william.brown@eia.doe.gov, 202/586-8181)
Coal Supply and Prices. . . . . . .. Michael L. Mellish (mmellish@eia.doe.gov, 202/586-2136)
Greenhouse Gas Emissions . . . . . Daniel H. Skelly (dskelly@eia.doe.gov, 202/586-1722)

The Annual Energy Outlook 2008 will be available on the EIA web site at www.eia.doe.gov/oiaf/aeo/ in early
summer 2008. Assumptions underlying the projections, tables of regional results, and other detailed results
will also be available in early summer 2008, at web sites www.eia.doe.gov/oiaf/assumption/ and /supplement,/.
Model documentation reports for the National Energy Modeling System are available at web site http://tonto.
eia.doe.gov/reports/reports_kindD.asp?type=model documentation and will be updated for the Annual
Energy Outlook 2008 during 2008.

Other contributors to the report include Kara Akins, Justine Barden, Joseph Benneche, Michael Bredehoeft,
Margie Daymude, Linda Doman, Casey Dunagan, Robert Eynon, Peter Gross, James Hewlett, Sean Hill,
Crawford Honeycutt, Diane Kearney, Stephanie Kette, Nasir Khilji, Paul Kondis, Thomas Lee, Phyllis Martin,
Lauren Mayne, Ted McCallister, Christina O’Brien, Chetha Phang, Anthony Radich, Eugene Reiser, Sharon
Shears, John Staub, Laura Yee, Dana Van Wagener, Steven Wade, and Peggy Wells.
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Natural Gas Prices

Natural Gas Use in Other Sectors
Is More Sensitive to Economic Growth

Figure 75. Natural gas consumption in the electric
power and non-electric power sectors in alternative
growth cases, 1990-2030 (trillion cubic feet)
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The largest variation in natural gas consumption in
the residential, commercial, industrial, and transpor-
tation end-use sectors results from different assump-
tions about economic growth rates. In the high
economic growth case, natural gas consumption in
those end-use sectors is projected to total 19.2 trillion
cubic feet in 2030. In the low growth case, the
projected total in 2030 is 16.2 trillion cubic feet
(Figure 75). Most of the difference between the pro-
jections in the two cases is attributable to the indus-
trial sector, where growth in economic output has
a greater impact on natural gas consumption than
it does in the residential, commercial, and trans-
portation sectors. In the industrial sector, projected
natural gas consumption in 2030 varies from 7.2
trillion cubic feet in the low growth case to 9.0 trillion
cubic feet in the high growth case.

Natural gas consumption in the electric power sector
is sensitive to natural gas prices because other fuels,
such as coal, can be substituted directly for natural
gas in generating electricity. In the high and low eco-
nomic growth cases, however, natural gas consump-
tion in the electric power sector shows little variation
from the reference case projection. Natural gas use
for electricity generation in 2030 varies from 5.0
trillion cubic feet in the low growth case to 4.9 trillion
cubic feet in the high growth case. In the high
economic growth case, when natural gas consumption
in the electric power sector begins to rise, natural gas
prices increase significantly, and in response coal and
nuclear power are substituted for natural gas.

Projected Natural Gas Prices Fall
from Current Levels Before Rising

Figure 76. Lower 48 wellhead and Henry Hub
spot market prices for natural gas, 1990-2030
(2006 dollars per thousand cubic feet)
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In the AEO2008 reference case, lower 48 wellhead
prices for natural gas are projected to decline from
current levels to an average of $5.32 per thousand
cubic feet (2006 dollars) in 2016, then rise to $6.63 per
thousand cubic feet in 2030. Henry Hub spot market
prices are projected to decline to $5.82 per million Btu
($5.99 per thousand cubic feet) in 2016 and then rise
to $7.22 per million Btu ($7.43 per thousand cubic
feet) in 2030 (Figure 76).

Current high natural gas prices are expected to stim-
ulate the development of new gas supplies and con-
strain growth in natural gas consumption. Greater
availability of natural gas supplies leads to a decline
in prices through 2016. After 2016, wellhead natural
gas prices increase largely as a result of the increased
cost of developing the remaining U.S. natural gas
resource base.

Natural gas prices in the reference case are deter-
mined largely by the cost of supplying natural gas
from the remaining U.S. and Canadian resource base.
In the future, however, the U.S. natural gas market is
expected to become more integrated with natural gas
markets worldwide, as a result of increased U.S.
access to, and reliance on, LNG supplies from foreign
sources. As a consequence, international market
conditions will have a stronger influence on domestic
natural gas prices in the United States, causing
even greater uncertainty in future U.S. natural gas
prices than would be the case if the United States
relied exclusively on natural gas supplies from North
America.
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Natural Gas Prices

Prices Vary With Resource Size and
Technology Progress Assumptions

Figure 77. Lower 48 wellhead natural gas prices,
1990-2030 (2006 dollars per thousand cubic feet)
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In the high price case, oil prices are assumed to be
higher and the unproven natural gas resource base is
assumed to be 15 percent smaller than the estimates
used in the reference case. The low price case assumes
lower oil prices and a 15-percent larger unproven
resource base than in the reference case. A smaller
domestic natural gas resource base increases explora-
tion and production (E&P) costs, leading to higher
natural gas prices. As a result, U.S. wellhead prices
(and the price of LNG worldwide) are higher in the
high price case and lower in the low price case than in
the reference case (Figure 77). In 2030, domestic well-
head natural gas prices are projected to average $7.77
(2006 dollars) per thousand cubic feet in the high
price case, compared with $5.49 per thousand cubic
feet in the low price case.

Technological progress affects the future production
of natural gas by reducing production costs and
expanding the economically recoverable resource
base. In the AEO2008 reference case, the rate of
improvement in natural gas production technology is
based on the historical rate. The slow oil and natural
gas technology case assumes an improvement rate 50
percent lower than in the reference case. As a result,
future capital and operating costs are higher, causing
the projected average wellhead price of natural gas to
increase to $7.10 per thousand cubic feet in 2030. The
rapid technology case assumes a rate of technology
improvement 50 percent higher than in the reference
case, reducing natural gas development and produc-
tion costs. In the rapid technology case, wellhead
natural gas prices are projected to average $6.11 per
thousand cubic feet in 2030.

Delivered Natural Gas Prices Follow
Trends in Wellhead Prices

Figure 78. Natural gas prices by end-use sector,
1990-2030 (2006 dollars per thousand cubic feet)
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Trends in delivered natural gas prices largely reflect
changes in projected wellhead prices. In the AEO2008
reference case, prices for natural gas delivered to the
end-use sectors decline through 2016 as wellhead
natural gas prices decline, then increase along with
wellhead prices over the rest of the projection period
(Figure 78).

Natural gas transmission and distribution margins in
the industrial and electric power sectors fall over
time, because production facilities in those sectors
typically are connected directly to transmission pipe-
lines, and pipeline rates are projected to fall as their
depreciation expenses decline more rapidly than their
costs increase. In the residential and commercial sec-
tors, in contrast, transmission and distribution rates
for natural gas rise over time, because increases in
building efficiency reduce natural gas consumption at
each building site, and distribution expenses thus are
spread over a lower total volume of system through-
put. As a result, average U.S. transmission and distri-
bution margins increase slowly from 2006 to 2030 in
the reference case.

All the AEO2008 cases assume that sufficient trans-
mission and distribution capacity will be built to
accommodate the projected growth in natural gas
consumption. If public opposition were to prevent
infrastructure expansion, however, delivered prices
could be higher than projected.
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