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Executive Summary 

 

CanWEA commissioned this report to inform its BC WindVision 2025 analysis with a forecast of the 
market for wind energy in BC in both 2017 and 2025.  

BC Hydro included an estimate of industrial electricity load for 2017 and 2025 within its latest load 
forecast, dated December 2010. Since that time, however, there have been announcements of 
dozens of new mines, several LNG terminals and significant investments in northeast shale gas 
exploration and production activities. If even a modest proportion of these proposals come to 
fruition they will consume a substantial amount of energy. Additionally, CanWEA wanted to see the 
impact on electricity load growth in those sectors if the fuel switching and transmission expansion 
ǇƻƭƛŎȅ ǇǊƛƻǊƛǘƛŜǎ ƛƴ ./Ωǎ ƴŜǿ /ƭŜŀƴ 9ƴŜǊƎȅ !Ŏǘ ŀƴŘ ǘƘŜ ǇǊƻǾƛƴŎŜΩǎ DID wŜŘǳŎǘƛƻƴ ¢ŀǊƎŜǘ !Ŏǘ ǿŜǊe fully 
and promptly implemented. 

This report identifies and quantifies the six industrial sectors with the most potential to require 
substantial amounts of new electricity. These sectors are: 

1. Montney Basin natural gas activities,  

2. Horn River Basin natural gas activities, 

3. Liard/Cordova Embayment Basin natural gas activities, 

4. New Liquefied Natural Gas terminals and pipelines, 

5. New mines, and 

6. New plants to produce alternative transportation fuels. 

The potential new electricity load for each sector was calculated by means of the following steps;  

I. Reviewing the BC Hydro December 2010 Load Forecast for that sector, for both electricity 
load quantities and the assumptions on which work functions would be electrified, and 
chosen levels of electrification intensity and service percentage.  

II. Totaling the new Potential Work Energy requirements that could result from the many new 
projects or higher production forecasts that have been announced for each sector since BC 
IȅŘǊƻΩǎ 5ŜŎŜƳōŜǊ нлмл [ƻŀŘ CƻǊŜŎŀǎǘΦ 

III. Discounting this Potential Work Energy to account for reasonable levels of project attrition, 
so that the number of newly announced plants that actually get built, or recently announced 
production levels that are actually delivered, adequately reflects the challenges of developing 
new industrial plants in BC and the volatility of mineral and gas commodity prices. 

IV. Further Discounting this Potential Work Energy to account for real-world limitations on the 
maximum amount of electrification that could be reasonably expected to occur. This 
calculation includes assumptions on the number of electrifiable work functions, levels of 
electrification intensity, and service percentages.  
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This report relies on public information including BC Hydro publications, BCUC and NEB filings and 
recent news articles and releases and various organizations websites. The report authors are not 
privy to other information that BC Hydro may have on additional physical or economic constraints 
that may temper the higher levels of electrification intensity and service percentages, as well as the 
timing of transmission extensions, that have been assumed in the report.  

This study assumes that a larger number of electrifiable work functions, higher levels of 
electrification intensity and service percentages, and faster transmission extensions can be achieved 
if the government and BC Hydro fully and promptly implement the relevant aspects of the Clean 
Energy Act and GHG Reduction Target Act. 

Where a work function can be electrified or the construction of a transmission line can be 
accelerated then, within reason, this report assumes that will be done. As such, this report assumes 
that grid-based electricity service can be made available to new plants and activities at a faster pace 
than has occurred in recent years.  

In short, this report suggests that the available load should determine what transmission and 
generation will be required, rather than constraining the degree of electrification to fit within the 
current limitations on transmission capacity or the availability of generation to serve that load. 

BC Hydro, on the other hand, as the implementer of electricity policies, has the responsibility for 
rules and rates, and as the builder of transmission lines, has the more challenging task of evaluating 
the cost and the economic justification for these lines. Additionally, it must co-ordinate those actions 
with the highly detailed B.C-wide utility work schedules that are already in motion.  

The information and analysis presented in this report indicates that a larger number of new mines, 
[bD ǘŜǊƳƛƴŀƭǎΣ ŀƴŘ ŀƭǘŜǊƴŀǘƛǾŜ ǘǊŀƴǎǇƻǊǘŀǘƛƻƴ ŦǳŜƭ Ǉƭŀƴǘǎ ǿƛƭƭ ƎŜǘ ōǳƛƭǘ ǘƘŀƴ ŀǇǇŜŀǊ ƛƴ ./ IȅŘǊƻΩǎ 
2010 Load Forecast. The divergence in the result of these two studies appears to be produced by two 
factors. 

¶ First, a considerable amount of new information has become available since the 2010 Load 
Forecast was created. 

¶ Second, this report assumes the maximum practical amount of this new demand is electrified 
and supplied with clean or renewable electricity as a means of achieving cost stability, lower 
costs over the long term, and large reductions in greenhouse gas emissions relative to 
providing this energy demand by means of natural gas or diesel-fuelled sources. 

In the eight months since December 2010, not only have many more new projects been announced, 
but many proposed projects have also passed important development milestones. As they pass 
milestones, like securing permits or financing or agreements with local First Nations, the likelihood 
they will actually get built significantly increases.  

This report also assumes a higher level of natural gas exploration, extraction and processing in the 
ƴƻǊǘƘŜŀǎǘ ǎƘŀƭŜ ōŀǎƛƴǎ ǘƘŀƴ ŀǇǇŜŀǊǎ ƛƴ ./ IȅŘǊƻΩǎ нлмл [ƻŀŘ CƻǊŜŎŀǎǘΦ !ƎŀƛƴΣ ǘƘƛǎ ƛǎ ōŀǎŜŘ ƻƴ ƴŜǿ 
information that has become available in the last eight to ten months. Higher gas production 
forecasts and reserve potential estimates have recently been published by the Ministry of Energy, 
the Canadian Association of Petroleum Producers (CAPP), large gas companies, and BC Hydro itself.  
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In addition to increasing the Potential Work Energy requirements for the northeast gas sector, this 
increases both the pace ŀƴŘ ǘƘŜ ǎŎŀƭŜ ŀǘ ǿƘƛŎƘ ŜƭŜŎǘǊƛŦƛŎŀǘƛƻƴ ƻŦ ǘƘŜ ƛƴŘǳǎǘǊȅΩǎ ŀŎǘƛǾƛǘƛŜǎ ŀƴŘ ǿƻǊƪ 
functions could be implemented.  

The most important example of the impact of new information is the increased production forecasts 
for Horn River and the surge in land acquisition and exploration investment in the Liard Basin, which 
improve the business case for extending the Northeast Transmission Line (NETL). The sooner BC 
Hydro decides to build the NETL, the sooner grid electricity will be available to those customers. This 
means more work functions will be electrified and the level of electrification intensity and the service 
percentage will increase. These effects all combine to result in higher and faster electricity load 
growth for the three sectors in the northeast gas region. 

There is no doubt the potential new work activities identified in all six sectors will consume some 
form of energy. Not all will be electrified. However, if these energy needs are not served by clean 
renewable electricity supplied by the main BC Hydro grid, then it is highly probable they will be 
served by fossil fuel energy, with all of its associated greenhouse gas (GHG) implications. 

Drill rigs, pipeline compressors and processing plants in the Horn River area, for example, do not 
ŎǳǊǊŜƴǘƭȅ ƘŀǾŜ ŀŎŎŜǎǎ ǘƻ ./ IȅŘǊƻΩǎ ƎǊƛŘ-based electricity service. They use fossil-fuelled generators 
and compressors to produce their energy, which create significant GHG emissions. These emissions 
could be substantially reduced if grid-based electricity, more than 90% of which is generated from 
clean and renewable energy sources, was readily available. If it is not available, the drilling, 
coƳǇǊŜǎǎƛƴƎ ŀƴŘ ǇǊƻŎŜǎǎƛƴƎ ǿƻƴΩǘ ǎǘƻǇΦ Lǘ ǿƛƭƭ ǎƛƳǇƭȅ ōŜ ŘǊƛǾŜƴ ōȅ ƳƻǊŜ ŀƴŘ ƳƻǊŜ Ŧƻǎǎƛƭ-fuelled 
generators and compressors. 

The BC Clean Energy Act (2010) includes the following objectives to:  

reduce BC greenhouse gas emissions Χ by 2020 and for each subsequent calendar year to at least 
оо҈ ƭŜǎǎ ǘƘŀƴ ǘƘŜ ƭŜǾŜƭ ƻŦ ǘƘƻǎŜ ŜƳƛǎǎƛƻƴǎ ƛƴ нллтΧ and by such other amounts as determined 
under the Greenhouse Gas Reduction Targets Act;  

and to: 

encourage the switching from one kind of energy source or use to another that decreases 
greenhouse gas emissions in British Columbia. 

As noted above, this report assumes and recommends that government and BC Hydro implement 
GHG reduction measures, including fuel switching (i.e. from diesel or gas generation to grid-based 
clean renewable electricity), and accelerate transmission extensions (i.e. NETL) and interconnections 
(to new mines) as fully and promptly as is reasonably possible.  

More specifically, this study assumes that a higher level of electrification is achieved than shown in 
recent BC Hydro studies; that more mines and LNG terminals are electrified, that there is a higher 
level of gas production (and thus, more electric load) from shale gas resource areas, and that within 
all of these sectors, more functions are electrified and higher levels of electrification intensity and 
service percentages are achieved. 
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Discounting for project attrition 

The Mid Case forecast presented in this report assumes that most of the many announced new 
projects will not actually be built and that shale gas production will fall short of many industry 
projections in order to account for the significant challenges of developing industrial projects in BC 
and the high volatility of mineral and gas prices. 

CƻǊ aƻƴǘƴŜȅ .ŀǎƛƴΣ ǘƘŜ ǊŜǇƻǊǘ ǳǎŜǎ /!ttΩǎ Ǝŀs production forecast, which is 19% lower than BC 
IȅŘǊƻΩǎ нлнр IƛƎƘ CƻǊŜŎŀǎǘ ŀƴŘ по҈ ōŜƭƻǿ ǘƘŜ ŎǳǎǘƻƳŜǊ ǊŜǉǳŜǎǘǎ ǘƘŜȅ ƘŀǾŜ ŀƭǊŜŀŘȅ ǊŜŎŜƛǾŜŘΦ CƻǊ 
IƻǊƴ wƛǾŜǊΣ ǘƘŜ ǊŜǇƻǊǘΩǎ Ǝŀǎ ǇǊƻŘǳŎǘƛƻƴ ŦƻǊŜŎŀǎǘ ƛǎ ŀƴ ŀǾŜǊŀƎŜ ƻŦ ǘǿƻ Ǝŀǎ ƛƴŘǳǎǘǊȅ ŦƻǊŜŎŀǎǘǎΦ The 
result is 46% ƭƻǿŜǊ ǘƘŀƴ ./ IȅŘǊƻΩǎ нлнр IƛƎƘ CƻǊŜŎŀǎǘΦ CƻǊ [ƛŀǊŘκ/ƻǊŘƻǾŀΣ ŜǾŜƴ ǘƘƻǳƎƘ ǘƘŜǎŜ ōŀǎƛƴǎ 
have a larger area than Horn River, this report assumes a gas production forecast that is only 50% of 
the Horn River levels, and defers production by eight years, even though the current pace of land 
rights acquisition indicates that the Liard and Cordova regions are only about three to four years 
behind Horn River. 

For LNG, the report assumes that only one of the four large LNG terminals that have been announced 
will be built by 2017. One of these proposed projects expects to receive its National Energy Board 
permit within a month and aims to start construction around the end of this year. A much smaller 
LNG terminal, co-led by a local First Nation, has also applied for its LNG permit and is also forecast to 
be built by 2017. By 2025, the report assumes only one of the other three announced LNG projects 
will be built.  

For new mines, the report assumes that, of the 206 projects that are at various stages of 
development, only four will be built by 2017 and only two more built by 2025. This is fewer than half 
of the most advanced 14 new mines that are already at the final stages of permitting or 
environmental assessment, each representing a substantial financial commitment by the proponent 
towards development.  

Two companies have announced plans to build multi-billion dollar plants that would produce 
transportation fuels using alternatives to petroleum oil. Despite the strong business case of record 
spreads between oil and natural gas prices, the projected increase in the cost of carbon emissions, 
and governmental desire to reduce dependence on oil imports, this report assumes only one of these 
two plants will be built and allows 14 years, until 2025, for it to be operational.. 

The resulting projection of potential new work energy from these six sectors is shown below: 

 
Table ES-1: Mid Case forecast of potential electrifiable work energy (GWh) 

 

Sector:        2017  2025 

Montney Basin natural gas activities    4,083  4,742 
Horn River Basin natural gas activities;    3,812  5,771 
Liard/Cordova Embayment Basin natural gas activities;   0  1,906 
New Liquefied Natural Gas terminals and pipelines;  4,736  9,054 
New mines; and       3,330  4,486 
New plants to produce alternative transportation fuels   0  4,200 
Total  15,961  30,159 
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A High Case forecast was also prepared for this study. This forecast assumed that a higher proportion 
of announced mines and terminals get built and higher - but not the highest available - gas 
production projections occur. Under the High Case forecast, total potential new work energy reaches 
approximately 28,000 GWh in 2017, and approximately 48,000 GWh in 2025. This High Case forecast 
is described in Chapter 5. 

 

Discounting for potential electrification 

The ǊŜǇƻǊǘΩǎ Mid Case forecast of 30,000 GWh of potential new work energy in 2025 and 16,000 
GWh in 2017 includes potentially electrifiable energy required by these activities. However, not all of 
this demand for energy will be met using electricity. For instance, some may be too far from the grid, 
or some may be too spread out to justify extending wires everywhere. In addition, projects that also 
require heat may find co-generation cheaper if gas or diesel prices are low. 

To adjust for the degree of electrificŀǘƛƻƴΣ ŜŀŎƘ ǎŜŎǘƻǊΩǎ ƭƻŀŘ ƛǎ ŘƛǎŎƻǳƴǘŜŘ ŦƻǊ ŀ ǊŜŀǎƻƴŀōƭŜ ŘŜƎǊŜŜ ƻŦ 
electrification, as follows: 

 
Table ES-2: Forecast Degrees of Electrification by sector (%) 
      
Sector:  2017   2025 

Montney Basin natural gas activities  73%    74% 
Horn River Basin natural gas activities;  70%    70% 
Liard/Cordova Embayment Basin natural gas activities;  n/a    70% 
New Liquefied Natural Gas terminals and pipelines;  83%    83% 
New mines; and  70%    70% 
New plants to produce alternative transportation fuels 100%   100% 
Average:  75%    79% 

 

Multiplying the potential work energy in each sector by its projected Degree of Electrification 
results in the Potential Load for each sector, which breaks down as follows:
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Table ES-3: Potential Load by sector ς after allowance for electrification of work energy (GWh) 

Sector 
Major Potential 

Work Energy 
Identified 

 
Degree of 
Project 

Electrification 
 

Major Potential 
Load After 

Allowance for 
Electrification 

 2017 2025  2017 2025  2017 2025 

Montney Basin O&G 4,083 4,742  73% 73%  2,997 3,483 

Horn River Basin O&G 3,812 5,771  70% 70%  2,659 4,027 

Cordova/Liard O&G - 1,906  - 70%  - 1,334 

LNG Pipelines + Terminals 4,736 9,054  84% 83%  3,956 7,559 

New Mines 3,330 4,486  70% 70%  2,331 3,140 

Alternative Fuel Plants - 4,200  100% 100%  - 4,200 

TOTAL 15,961 30,158  75% 79%  11,943 23,743 

 
The table shows that after allowance for electrification the Mid Case forecast of total potential load 
is almost 12,000 GWh for 2017 and almost 24,000 GWh for 2025. 

Comparison to BC Hydro 2010 Load Forecast: 

The potential loads from these six sectors in 2017 and 2025 shown in Table 1-3 above can be 
compared with the Mid Case ǎŎŜƴŀǊƛƻ ƛƴ ./ IȅŘǊƻΩǎ нлмл [ƻŀŘ CƻǊŜŎŀǎǘΦ The resulting net increase in 
projected electricity load over and above that shown in the BC Hydro 2010 load forecast is referred 
ǘƻ ŀǎ ǘƘŜ ά{ǳǇǇƭŜƳŜƴǘŀƭ [ƻŀŘέ ƛƴ ¢ŀōƭŜ ES-4 below: 

Table ES-4: Comparing Forecast Electrified Load with BC Hydro 2010 Load Forecast (GWh) 

Sector 

Major Potential 
Load After 

Allowance for 
Electrification 

 
Amount included 
in Dec. 2010 Load 

Forecast  
 

Supplemental 
Electric Load 

Potential 
Identified 

 2017 2025  2017 2025  2017 2025 

Montney Basin O&G 2,997 3,483  1,939 2,359  1,058 1,124 

Horn River Basin O&G 2,659 4,027  892 1,092  1,767 2,935 

Cordova/Liard O&G - 1,334  - -  - 1,334 

LNG Pipelines + Terminals 3,956 7,559  1,100 1,100  2,856 6,459 

New Mines 2,331 3,140  1,900 1,900  431 1,240 

Alternative Fuel Plants - 4,200  - -  - 4,200 

TOTAL 11,943 23,743  5,831 6,451  6,112 17,292 
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These results are also shown in the following graph, which layers them on top of the load growth 
ŦƻǊŜŎŀǎǘ ŦƻǊ ./ IȅŘǊƻΩǎ ƻǘƘŜǊ ƛƴŘǳǎǘǊƛŀƭ ƭƻŀŘǎΣ ǿƘƛŎƘ ƛƴŎƭǳŘŜǎ ŦƻǊŜǎǘǊȅΣ ŜȄƛǎǘƛƴƎ ƳƛƴŜǎ ŀƴŘ ƻǘƘŜǊ 
industrial sectors (shown in green and brown at the bottom of each load stack). This report made no 
attempt to review load growth projections for these other sectors. 

 
Figure ES-1: Forecast Industrial Electricity Load (Mid Case) (not to scale) 

Potential Industrial Electricity Loads - after Allowance for Work Electrification (GWh)

2011 2017 2025
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 Horn Montney Montney
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Other Sectors    

 

BC Hydro BC Hydro SD & Assoc. BC Hydro SD & Assoc
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As shown in the figure above, the results of this report provide a Mid Case forecast of additional 
electrical load for six industrial sectors in BC that indicates a supplemental load of 6100 GWh in 2017, 
ŜŦŦŜŎǘƛǾŜƭȅ ŘƻǳōƭƛƴƎ ./ IȅŘǊƻΩǎ ƻǿƴ ƭƻŀŘ ŦƻǊŜŎŀǎǘ ƻŦ ƴŜǿ ƛƴŘǳǎǘǊƛŀƭ ƭƻŀŘ ǘƻ ǘƘƛǎ ŘŀǘŜΦ 

By 2025, this study indicates a net additional load of 17,300 GWh, increasing total industrial load by 
рл҈ ǊŜƭŀǘƛǾŜ ǘƻ ./ IȅŘǊƻΩǎ нлмл [ƻŀŘ CƻǊŜŎŀǎǘΦ 
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LŦ ǘƘƛǎ ƭƻŀŘ ƛǎ ŀŘŘŜŘ ǘƻ ǘƘŜ ǊŜǎǘ ƻŦ ǘƘŜ ƛƴŘǳǎǘǊƛŀƭ ƭƻŀŘǎ ƛƴ ./ IȅŘǊƻΩǎ нлмл [ƻŀŘ CƻǊŜŎŀǎǘΣ ǘƘŜ ǘƻǘŀƭ 
industrial load in BC will be increased from around 18,000 GWh today, to almost 45,000 GWh by 
2025. 

As noted above, this significant difference in forecasts appears to largely be the result of two factors.  

¶ First, important new information has become available in the last eight to 10 months that 
supports projections of higher levels of electrification and faster transmission extensions, which 
would make clean, renewable grid-based electricity readily available to these fast-growing sectors 
and reduce their GHG emissions.  

¶ Second, this analysis assumes that as a consequence of ǘƘŜ ǇǊƻǾƛƴŎŜΩǎ ŜƴŜǊƎȅ ŀƴŘ ŎƭƛƳŀǘŜ ŎƘŀƴƎŜ 
ǇƻƭƛŎƛŜǎ ŀǎ ǿŜƭƭ ŀǎ ./Ωǎ ƭŜƎƛǎƭŀǘŜŘ ƎǊŜŜƴƘƻǳǎŜ Ǝŀǎ ǊŜŘǳŎǘƛƻƴ ǘŀǊƎŜǘǎΣ ǘƘŜ ƎƻǾŜǊƴƳŜƴǘ ŀƴŘ ./ 
Hydro encourage the maximum feasible electrification of potential new loads, and accelerate the 
extension of the transmission system to deliver the required energy to these industrial 
customers.  

Another ŦǳƴŘŀƳŜƴǘŀƭ ŘƛŦŦŜǊŜƴŎŜ ōŜǘǿŜŜƴ ǘƘƛǎ ǊŜǇƻǊǘΩǎ ŦƻǊŜŎŀǎǘ ŀƴŘ ./ IȅŘǊƻΩǎ нлмл [ƻŀŘ CƻǊŜŎŀǎǘ 
comes from the fact that this report does not constrain the potential load to fit the available 
transmission or generation capacities. Instead, this report assumes that realistic projections of 
potential load should determine what transmission and generation will be required, rather than 
constraining the degree of electrification to fit within the current limitations on transmission capacity 
or the availability of generation to serve new load. This approach is consistent with 
ǊŜŎƻƳƳŜƴŘŀǘƛƻƴǎ ƛƴ /ŀƴ²9!Ωǎ άWindVision for BCέ document that BC Hydro and government 
should do all that is reasonably possible to encourage the maximum degree of feasible electrification 
of these six Ŧŀǎǘ ƎǊƻǿƛƴƎ ǎŜŎǘƻǊǎΩ ƭƻŀŘǎΣ ŀƴŘ ǘƻ ŀŎŎŜƭŜǊŀǘŜ ǘƘŜ ŜȄǘŜƴǎƛƻƴ ƻŦ ǘƘŜ ǘǊŀƴǎƳƛǎǎƛƻƴ ǎȅǎǘŜƳ ǘƻ 
deliver the required electricity to these industrial customers. 
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Chapter 1: Scope and Methodology 
 

1.1 Scope 

 

This report is not intended to be an electricity load forecast for British Columbia as a whole, or even 
the provincŜΩǎ ƛƴŘǳǎǘǊƛŀƭ ǎŜŎǘƻǊΦ wŀǘƘŜǊΣ ǘhis report attempts to set out an updated Mid Case forecast 
of additional electricity demand from a small number of specific industrial sectors. More specifically, 
this report focuses on those sectors thought to have the greatest potential for increased energy 
ŘŜƳŀƴŘ ǊŜƭŀǘƛǾŜ ǘƻ ǘƘŀǘ ƛƴŘƛŎŀǘŜŘ ƛƴ ./ IȅŘǊƻΩǎ Ƴƻǎǘ ǊŜŎŜƴǘ ǇǊƻƧŜŎǘƛƻƴ ƻŦ Řƻmestic electricity load, 
where this additional demand for energy can substantially be met using electricity. This report is not 
intended to be an electricity load forecast ŦƻǊ .ǊƛǘƛǎƘ /ƻƭǳƳōƛŀ ŀǎ ŀ ǿƘƻƭŜΣ ƻǊ ŜǾŜƴ ǘƘŜ ǇǊƻǾƛƴŎŜΩǎ 
industrial sector.  

 

The study team decided to focus the report on the following six areas (referred to in the report as 
άǎŜŎǘƻǊǎέύ ǿƛǘƘ ǎƛƎƴƛŦƛŎŀƴǘ ǇƻǘŜƴǘƛŀƭ ƭƻŀŘ ƎǊƻǿǘƘΥ 

1. Montney Basin natural gas activities,  

2. Horn River Basin natural gas activities, 

3. Liard/Cordova Embayment Basin natural gas activities, 

4. New Liquefied Natural Gas terminals and pipelines, 

5. New mines, and 

6. New plants to produce alternative transportation fuels. 

 

This report focuses on the industrial sectors of natural gas production, LNG export terminals, new 
mines, and alternative transportation fuel plants because the large number of major recent 
announcements in these areas has given them a significantly increased likelihood of requiring large 
amounts of new work energy within the next ten to fifteen years. 

 

The study team assumed the BC Hydro load forecast of 2010 to be accurate. However, new 
information has become available since the completion of this load forecast. In addition, this study 
assumes that the electrification of new energy demand will be pursued aggressively by the 
government and BC Hydro. 

 

1.2 Methodology 

In order to derive a Mid Case forecast of electricity demand, the study team first identified all of the 
potential development in each of the six identified sector. 
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Working from announcements for proposed projects and industry projections, the study team then 
identified a Mid Case estimate of the new industrial work energy requirements for each sector in the 
years 2017 and 2025, assuming a high level of project attrition. The information reviewed and the 
resulting determination of total work energy requirements for each examined sector is set out in 
Chapter 2. The Mid Case ŦƻǊŜŎŀǎǘ ǊŜǇǊŜǎŜƴǘǎ ŀ ǊŜŀǎƻƴŀōƭȅ ǇǊƻōŀōƭŜ ǘƻǘŀƭ ƻŦ άǇƻǘŜƴǘƛŀƭƭȅ ŜƭŜŎǘǊƛŦƛŀōƭŜέ 
work energy for each sector based on information available as of August 2011. The study team 
assumed that where it was possible, transmission would be extended to new loads.1  

 

Chapter 3 reviews the BC Hydro load forecast of December 2010 in order to determine as accurately 
as possible what amount of load growth the utility has already included in its forecast for these six 
project areas.  

 

Chapter 4 specifies the degree of electrification that could be achieved within each of the six 
industrial sectors, assuming the full and prompt implementation of the Clean Energy Act and the 
GHG Reduction Targets Act, and that where a work function can be electrified or a transmission line 
can be accelerated, this is done and done promptly. These electrification factors are then used to 
derive the gross supplemental electricity load for each of the six sectors. This chapter also compares 
the Mid Case forecast developed for the six sectors above with the BC Hydro forecast (issued in 
December 2010). Load growth for each sector already captured within the BC Hydro load forecast is 
factored out to produce a net additional electricity load total for each of the six sectors, for both the 
mid-range and high-end forecasts of load growth. 

 

Chapter 5 presents a High Case Forecast. Compared to the Mid Case Forecast, the High Case assumes 
a more modest level of project attrition and a higher degree of electrification.  

 

The report concludes with high level recommendations.

                                                      
1
 For example, the study team considers the construction of the Northeast Transmission Line (NETL) to the Horn River 

Basin by 2017 to be practical, whereas extending the NETL to the Liard region by 2017 is not. Similarly, the study team did 
not consider extension of the Northwest Transmission Line to mines up near the Yukon border by 2017 to be practical. 
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Chapter 2: Mid Case Analysis and Forecast 
 

2.1 Sector # 1: Montney Basin Shale Gas Activity 

This section describes the Mid Case forecast of potential new electricity load required by natural gas 
activities in the Montney Basin. It includes a background introduction, gas production forecasts from 
BC Hydro and CAPP, the conversion of those gas production forecasts to electricity load 
requirements, the identification and quantification of elements that affect the breadth and depth of 
electrification, and the impact of GHG emissions and policies on electrification. 

 

Background  

The Montney Basin is a region of shale gas development near Dawson Creek, BC. It is already 
connected to the main electricity grid (referred to as the Integrated Area). 

As of March 31, 2011 there were approximately 665 producing wells in the Montney trend. The BC 
Oil and Gas Commission (OGC) in its late-2010 report, estimates Initial Recoverable Raw Gas 
Reserves for the Montney at 7.94 trillion cubic feet (Tcf), up 58% from the previous year due to 
performance revision and drilling additions. Only a small portion of the Montney play is currently 
developed. This is an immense energy resource, with an estimated cost of production that is 
expected to make it competitive with other shale gas basins in North America. 

Electricity is potentially usable for processing plants and pipeline compression. The annual load 
growth in the Montney area is approximately 10 times the average annual rate of load growth in BC. 

This is mostly due to an unprecedented increase in planned natural gas extraction in the area. The 
use of electric compression by producers for operational flexibility, fuel and operating cost 
reductions, and GHG abatement has the potential to result in significant electrical load growth. 

Electricity loads for Montney Basin gas activities have the potential to increase through: 

¶ Increased gas production forecasts (as indicated by increased customer requests for service); 

¶ Broadening the range of functions to be electrified; and 

¶ Increasing the penetration of electrical service within those functions that can be electrified. 
 

BC Hydro Gas Production Forecasts: 

There are a wide variety of gas production forecasts, as reflected in the following graph from BC 
IȅŘǊƻΩǎ 5ŜŎŜƳōŜǊ нлмл [ƻŀŘ Forecast.  
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Figure 2.1 - 1 ς BC Hydro Gas Production Forecast for Montney1 

 

./ IȅŘǊƻΩǎ ά.!{9έ ƭƻŀŘ ŦƻǊŜŎŀǎǘ ǿŀǎ ōŀsed on the darkest curve in the middle of the other expert 
projections. 

./ IȅŘǊƻ ŀƭǎƻ ŜǎǘƛƳŀǘŜŘ ŀ άILDIέ ƭƻŀŘ ŦƻǊŜŎŀǎǘ ŦƻǊ ǘƘŜ aƻƴǘƴŜȅ .ŀǎƛƴ ŀǊŜŀΣ ǎƘƻǿƴ ŀǎ ǘƘŜ ƳƛŘŘƭŜ 
line in Figure 2.1-2 below (taken from a BC Hydro presentation from June 2011). 

Figure 2.1-2 ς BC Hydro Base and High Forecasts, and BC Hydro Customer Requests for electrical 
service2 

 

Since the 2010 Load Forecast was developed in the fall of 2010, there has been a tremendous 
increase in customer requests for new electrical service, and these requests are reflected in the 
highest line of the chart. 
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¢ƘŜǎŜ WǳƴŜ ŦƛƎǳǊŜǎΣ ŀƴŘ ǇŀǊǘƛŎǳƭŀǊƭȅ ǘƘŜ ǘƻǇƳƻǎǘ ƭƛƴŜ ƭŀōŜƭŜŘ ά/ǳǎǘƻƳŜǊ wŜǉǳŜǎǘέ ƛƴŘƛŎŀǘŜ ŀ 
significant upward trend in the projected electricity demand for the Montney Basin since the 2010 
Load Forecast was developed in the fall of 2010.  

¢ƘŜ ./ IȅŘǊƻ ǊŜǇǊŜǎŜƴǘŀǘƛǾŜ ŎƻƴŦƛǊƳŜŘ ǘƘŀǘ ά5ŀǿǎƻƴ /ǊŜŜƪ ŀƴŘ DǊƻǳƴŘōƛǊŎƘ [ƻŀŘέ ƛǎ ŀǇǇǊƻȄƛƳŀǘŜƭȅ 
85% of the total expected gas producer load for the entire Montney basin. Assuming an 80% load 
factor to convert from MW of capacity to GWh of energy consumption, the following table sets out 
the projected gas production forecasts and electrical energy requirements of these three BC Hydro 
forecasts:  

Table 2.1-1 ςBC Hydro Forecasts for Montney: BASE, HIGH, and Customer Requests 

Major Load Potential #1 - Montney Basin Oil & Gas

Montney Basin O&G

Notes Units 2017 2025 2017 2025 2017 2025

Gas Production Forecast ( 1 ) MMcf/d 2,698       3,312       4,706       5,320       6,445       7,570       

Electric Intensity of Included Work ( 2 ) MW/MMcf/d 0.115       0.115       0.115       0.115       0.115       0.115       

MW of Power for Included Work ( 3 ) MW 310          381          541          612          741          871          

Load Factor ( 4 ) % 80.4% 80.4% 80.4% 80.4% 80.4% 80.4%

Annual Included Work Energy Required ( 5 ) GWh/yr 2,185       2,683       3,812       4,309       5,220       6,132       

Energy Proposed for BCH Service ( 6 ) GWh/yr 1,939       2,359       1,939       2,359       1,939       2,359       

Implied Service/Electrification % ( 7 ) % 88.7% 87.9% 50.9% 54.7% 37.1% 38.5%

Net Un-Electrified Included Work Energy ( 8 ) GWh/yr 246          324          1,873       1,950       3,281       3,773       

BASE Forecast HIGH Forecast Customer Requests

2010 Load Forecast 2010 Load Forecast June, 2011

Forecast 1 Forecast 2 Forecast 3

BCH BCH BCH

 

Notes

( 1 ) For Forecast 1, Gas Production is input from 2010 Load Forecast, Appendix 3.2, Table A3.1 Integrated 

Area (Peace Region)

For Forecasts 2 and 3, Gas Production is back-calculated from line 3 / line 2

( 2 ) Intensity of 0.115 is assumed for all forecasts, based on BC Hydro's calculations in the 2010 Load 

Forecast, Appendix 3.2, page 98

Electric Intensity is the power in MW required to drive the included work processes, needed to achieve 

a gas production rate in millions of cubic feet per day

Included Work processes are those viewed as most readily electrifiable, such as moving the gas from 

the RGTs to the processing plant but not the drilling, fracturing or new pipeline loads

( 3 ) For Forecast 1, Power Required = line 1 x line 2

For Forecasts 2 and 3, Power is estimated from BC Hydro's chart "Dawson Creek and Groundbirch 

Load Forecast" / 0.85

Dawson Creek and Groundbirch is assumed to comprise 85% of the total Montney production potential 

(per D. Little of BCH, June 2010 presentation)

( 4 ) A Load Factor of 80.4% is used for all forecasts, based on the value used in BCH's DCAT Application, 

Appendix B, page 82 of 100, to convert 275 MW to 1,938 GWh in F2025

( 5 ) Annual Included Work Energy Required (in GWh) is calculated from Power (in MW) x Load Factor x 

8,760 hr / 1,000

( 6 ) Energy Proposed for BC Hydro Service is the amount shown in the 2010 Load Forecast, Appendix 3.2, 

page 94, Table A3.1

( 7 ) The Implied Service/Electrification % is the proportion of the Annual Included Work Energy that BCH is 

forecasting to service in its 2010 Load Forecast

( 8 ) The Net Un-Electrified Work Energy is the balance of the Included Work Energy that must be obtained 

from other sources, most likely fossil fuels  
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 (Note that these numbers reflect the 2010 Load Forecast for the total Montney region, adjusted 
ŦǊƻƳ ǘƘŜ ά5ŀǿǎƻƴ /ǊŜŜƪ ŀƴŘ DǊƻǳƴŘōƛǊŎƘέ ƴǳƳōŜǊǎ ŀǎ ŘŜǇƛŎǘŜŘ ƛƴ ǘƘŜ ǇǊŜǾƛƻǳǎ ŎƘŀǊǘύΦ 

wŜƭŀǘƛǾŜƭȅ ǎǇŜŀƪƛƴƎΣ ǘƘŜ ./ IȅŘǊƻ άIighέ Ǝŀǎ ŦƻǊŜŎŀǎǘ ǊŜǇǊŜǎŜƴǘǎ an increase of about 60% over the 
ά.aseέ ŦƻǊŜŎŀǎǘ ǘƘŀǘ ǿŀǎ ǳǎŜŘ ƛƴ ǘƘŜ нлмл [ƻŀŘ CƻǊŜŎŀǎǘΣ ǿƘƛƭŜ ǘƘŜ ά/ǳǎǘƻƳŜǊ ǊŜǉǳŜǎǘέ ƭŜǾŜƭ ƛǎ ŀōƻǳǘ 
128% higher than the Base level in 2025. BC Hydro staff advised the study team that:  

ά¢ƘŜ .ŀǎŜ όǊŜŦŜǊŜƴŎŜ ŦƻǊŜŎŀǎǘύ ƛǎ ǳsed in the December 2010 load forecast and represented BC 
IȅŘǊƻΩǎ ŜȄǇŜŎǘŜŘ Ǝŀǎ ǇǊƻŘǳŎǘƛƻƴ ŀƴŘ ŀǎǎƻŎƛŀǘŜŘ ŘŜƎǊŜŜ ƻŦ ŜƭŜŎǘǊƛŦƛŎŀǘƛƻƴ ŀǘ ǘƘŜ ǘƛƳŜ ǘƘŜ нлмл 
Load Forecast was prepared. The High [forecast] represents what the electric load would 
result if a higher-than-expected gas production scenario unfolded. The Customer Requests 
includes the aggregate total of all entities that have formally requested electric service or 
have made enquiries of BC Hydro for providing electricity services, as of May 2011. These 
requests may include potential projects not directly related to natural gas production and 
ǇǊƻƧŜŎǘǎ ǿƘƛŎƘ ŀǊŜ ŎƻƴǎƛŘŜǊŜŘ ǘƻ ōŜ ǎǇŜŎǳƭŀǘƛǾŜ ŀǘ ǘƘƛǎ ǇƻƛƴǘΦέ 3 

In its July 2011 Application for its Dawson Creek/Chetwynd Area Transmission Project, BC Hydro 
states:  

έΧ ǘƘŜǊŜ ƘŀǾŜ ōŜŜƴ ǊŜŎŜƴǘ ǊŜŎŜƛǇǘ ƻŦ ƛƴǉǳƛǊƛŜǎ ŦƻǊ ƴŜǿ ƭƻŀŘΣ ǊŜǉǳŜǎǘǎ ŦƻǊ ƛƴǘŜǊŎƻƴƴŜŎǘƛƻƴ 
studies, public announcements on proposed gas developments, and collaborative government-
gas industry efforts aimed at helping the province meet its GHG emission targets. Therefore, 
BC Hydro believes that there is an increasing probability that future gas production and 
ŀǎǎƻŎƛŀǘŜŘ ŜƭŜŎǘǊƛŎŀƭ ƭƻŀŘ ǿƛƭƭ ōŜ ƘƛƎƘŜǊ ǘƘŀƴ ǘƘŜ ŎǳǊǊŜƴǘ ŦƻǊŜŎŀǎǘ ǘƘŀƴ ƭƻǿŜǊΦέ4 

This report agrees with BC Hydro that the current updated projection of electrical loads in the 
Montney region is likely to be higher than reflected in the 2010 Load Forecast. For comparison 
purposes, we show the following forecast from the Canadian Association of Petroleum Producers. 

CAPP Production Forecast for Montney Basin 

In late 2010, the Canadian Association of Petroleum Producers (CAPP) published the following 
forecast, which includes Montney and the Horn River Basin: 

Figure 2.1 -3 ς CAPP Forecast for Montney and Horn River Basin5 
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Adding this forecast into the previous table of BC Hydro forecasts provides the following 
comparisons: 

Table 2.1-2 ς Three BC Hydro Forecasts plus CAPP Forecast 

Major Load Potential #1 - Montney Basin Oil & Gas

Montney Basin O&G

2017 2025 2017 2025 2017 2025 2017 2025

Gas Production Forecast 2,698       3,312       4,706       5,320       6,445       7,570       3,700       4,300       

Electric Intensity of Included Work 0.115       0.115       0.115       0.115       0.115       0.115       0.115       0.115       

MW of Power for Included Work 310          381          541          612          741          871          426          495          

Load Factor 80.4% 80.4% 80.4% 80.4% 80.4% 80.4% 80.4% 80.4%

Annual Included Work Energy Required 2,185       2,683       3,812       4,309       5,220       6,132       2,997       3,483       

Energy Proposed for BCH Service 1,939       2,359       1,939       2,359       1,939       2,359       1,939       2,359       

Implied Service/Electrification % 88.7% 87.9% 50.9% 54.7% 37.1% 38.5% 64.7% 67.7%

Net Un-Electrified Included Work Energy 246          324          1,873       1,950       3,281       3,773       1,058       1,124       

BASE Forecast HIGH Forecast Customer Requests Producers Forecast

2010 Load Forecast 2010 Load Forecast June, 2011 2010

Forecast 1 Forecast 2 Forecast 3 Forecast 4

BCH BCH BCH CAPP Forecast

 

For Forecast 4, the Gas Production Forecast has been estimated from the CAPP Forecast chart above, 
and the other lines are calculated using the same assumptions as the BC Hydro forecasts. 

¢ƘŜ /!tt ǇǊƻŘǳŎǘƛƻƴ ŦƻǊŜŎŀǎǘ ƛǎ ƛƴǘŜǊƳŜŘƛŀǘŜ ōŜǘǿŜŜƴ ./ IȅŘǊƻΩǎ ά.aseέ ŀƴŘ άHighέ ŦƻǊŜŎŀǎǘǎ 
όŀōƻǳǘ ол҈ ŀōƻǾŜ ǘƘŜ ά.aseέ ŦƻǊŜŎŀǎǘ ōȅ нлнрύΦ Lƴ ǾƛŜǿ ƻŦ ./ IȅŘǊƻΩǎ ǎǘŀǘŜƳŜƴǘ ǘƘŀǘ ŦǳǘǳǊŜ ƭƻŀŘ ƛs 
likely to be higher than the 2010 Load Forecast, rather than lower, this report suggests the CAPP 
forecast as a plausible, but still conservative, updated estimate of the future gas production 
activity in the Montney Basin area. 

However, gas production activity is only one factor in determining the amount of potential electrical 
energy load. Other factors which can have a significant effect on the electrical load include: 

a) ¢ƘŜ ŀƳƻǳƴǘ ƻŦ ΨLƴŎƭǳŘŜŘΩ ²ƻǊƪ - the functions considered eligible to be electrified: 

BC Hydro bases its electrical load forecast on the assumption that only certain functions will 
be electrified and only at a certain fraction of the sites. ς i.e. not all the work activities and 
not all the sites. CƻǊ ƛƴǎǘŀƴŎŜΣ ./ IȅŘǊƻΩǎ нлмл [ƻŀŘ CƻǊŜŎŀǎt states that the drilling and 
άƘȅŘǊŀǳƭƛŎ ŦǊŀŎǘǳǊƛƴƎ ƻǇŜǊŀǘƛƻƴǎ ǿƻǳƭŘ ƴƻǘ ōŜ ǎŜǊǾƛŎŜŘ ōȅ ./ IȅŘǊƻΧ ǿŀǘŜǊ ǊŜŎȅŎƭƛƴƎ ƭƻŀŘǎ 
ǿƻǳƭŘ ƴƻǘ ōŜ ƳŀǘŜǊƛŀƭΧέ and άƴŜǿ ǇƛǇŜƭƛƴŜ ƭƻŀŘǎ ǿƻǳƭŘ ƴƻǘ ōŜ ǎŜǊǾƛŎŜŘΦέ6 

The electricity for these activities is currently being provided by diesel generators. If 
government policy required companies to switch to using clean electricity from the grid, and 
if the transmission grid was extended to these facilities, these could become additional new 
loads.  

b) The intensity of the use of electrƛŎƛǘȅ ǘƻ ǇŜǊŦƻǊƳ ǘƘŜ ΨLƴŎƭǳŘŜŘΩ ²ƻǊƪΥ 

¢ƘŜ ǘŜǊƳ ΨƛƴǘŜƴǎƛǘȅΩ ƛǎ ǳǎŜŘ ǘƻ ŘŜǎŎǊƛōŜ ǘƘŜ ŀƳƻǳƴǘ ƻŦ ŜƭŜŎǘǊƛŎƛǘȅ ǊŜǉǳƛǊŜŘ ŦƻǊ ŜŀŎƘ ǳƴƛǘ ƻŦ Ǝŀǎ 
produced. ¢Ƙƛǎ ƛǎ ƭŀǊƎŜƭȅ ŀ ŦǳƴŎǘƛƻƴ ƻŦ ǿƘƛŎƘ ǿƻǊƪ ŀŎǘƛǾƛǘƛŜǎ ŀǊŜ ΨƛƴŎƭǳŘŜŘΩ ŀǎ ǇƻǘŜƴǘƛŀƭƭȅ 
electrifiable, but it does not include all of the work activities. 
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./ IȅŘǊƻΩǎ нлмл [ƻŀŘ CƻǊŜŎŀǎǘ ŦƻǊŜŎŀǎǘǎ ŀƴ ƛƴǘŜƴǎƛǘȅ ƻŦ лΦммр a²κaaŎŦŘΦ7 It also mentions 
that some industry surveys show higher intensities of 0.13 MW/MMcfd. If the intensity was 
increased to that level, it would increase loads by 13%. 

LƴŎǊŜŀǎƛƴƎ ǘƘŜ /!tt CƻǊŜŎŀǎǘ ŀƳƻǳƴǘǎ ōȅ мо҈ ǿƻǳƭŘ ŀŘŘ ŀƴƻǘƘŜǊ офл D²Ƙ ƻŦ ΨLƴŎƭǳŘŜŘΩ 
Work Energy required in 2017 and 450 GWh in 2025. 

BC Hydro staff advised the study team that:  

ά./ IȅŘǊƻΩǎ ƭƻŀŘ ŦƻǊŜŎŀǎǘ ǊŜŦƭŜŎǘǎ ŀ ŘŜƎǊŜŜ ƻŦ ŜƭŜŎǘǊƛŦƛŎŀtion within the gas sector ς i.e. 
the percentage of gas production that will be supplied by BC Hydro to meet its work 
energy requirements versus gas production whose work energy requirements will be 
self-supplied. For the Dawson Creek and Groundbirch areas, BC Hydro expects a high 
percentage (95%) of utility-ǎǳǇǇƭƛŜŘ ǎŜǊǾƛŎŜΦέ 8 

c) Service Percentage: 

Once the potentially electrifiable activities are estimated, then that energy is multiplied by 
ŦŀŎǘƻǊ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ ǘƘŜ ΨǎŜǊǾƛŎŜ ǇŜǊŎŜƴǘŀƎŜΦΩ The service percentage is the proportion of 
potentially electrifiable energy to be provided electricity service by BC Hydro. Essentially, 
these are the sites and functions for which BC Hydro plans to provide electricity service. 

./ IȅŘǊƻΩǎ 2010 Load Forecast forecasts a weighted average service percentage of 90% 
across five areas in the Montney basin (assuming Dawson Creek and Groundbirch are 85% of 
all Montney).9 If the service percentage was increased to 95% (the level targeted for Dawson 
Creek) in all five areas, the electrical loads would increase 5%. 

Increasing the CAPP Forecast amounts by 5% would add another 150 GWh in 2017 and 175 
GWh in 2025. 

GHG Emissions: 

Increased gas production at Montney results not only in increased electricity demand, but also 
increased GHG emissions. LƴŎǊŜŀǎŜŘ ŜƳƛǎǎƛƻƴǎ Ǌǳƴ ŎƻǳƴǘŜǊ ǘƻ ǘƘŜ ǇǊƻǾƛƴŎƛŀƭ ƎƻǾŜǊƴƳŜƴǘΩǎ 
Greenhouse Gas Reduction Targets Act and international agreements, and could trigger significant 
future carbon-related costs or liabilities to the province and/or to the emitters.  

MaxƛƳƛȊƛƴƎ ǘƘŜ ŀƳƻǳƴǘ ƻŦ aƻƴǘƴŜȅ ŀŎǘƛǾƛǘƛŜǎ ŘǊƛǾŜƴ ōȅ ŎƭŜŀƴ ŜƭŜŎǘǊƛŎƛǘȅ ŦǊƻƳ ./ IȅŘǊƻΩǎ ƎǊƛŘ ǿƛƭƭ 
reduce emissions compared to the use of diesel or gas-fuelled generators. In addition to the obvious 
environmental benefits, reducing GHG emissions also promises to deliver significant financial savings 
as costs on carbon increase over time, and are applied to a broader range of emission sources. These 
emission reductions and carbon cost savings can be realized in several ways:  

¶ expanding the extent of areas serviced by the grid (i.e. the Service Percentage),  

¶ increasing the number of work activities that are electrified (i.e. the Work Included) and  

¶ increasing the degree of electrification of those activities (i.e. the Intensity). 

  

Accordingly, GHG emissions impact both the amount and the economics of electricity load growth. 
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The amount of electrification forecast specified in the 2010 Load Forecast will reduce the GHG 
emissions from the Montney shale gas activities by less than 33% and leave untouched almost three 
megatonnes (Mt) of new GHG emissions by 2025, as shown in the lower half of the following table: 

Table 2.1-3 ς Forecasts 1, 2, and 4, showing Greenhouse Gas (GHG) Consequences 

Major Load Potential #1 - Montney Basin Oil & Gas

Montney Basin O&G

Notes Units 2017 2025 2017 2025 2017 2025

Gas Production Forecast ( 1 ) MMcf/d 2,698       3,312       4,706       5,320       3,700       4,300       

Electric Intensity of Included Work ( 2 ) MW/MMcf/d 0.115       0.115       0.115       0.115       0.115       0.115       

MW of Power for Included Work ( 3 ) MW 310          381          541          612          426          495          

Load Factor ( 4 ) % 80.4% 80.4% 80.4% 80.4% 80.4% 80.4%

Annual Included Work Energy Required ( 5 ) GWh/yr 2,185       2,683       3,812       4,309       2,997       3,483       

Electricity Forecast for BCH Service ( 6 ) GWh/yr 1,939       2,359       1,939       2,359       1,939       2,359       

Implied Service/Electrification % ( 7 ) % 88.7% 87.9% 50.9% 54.7% 64.7% 67.7%

Net Un-Electrified Included Work Energy ( 8 ) GWh/yr 246          324          1,873       1,950       1,058       1,124       

GHGs from Included Work Energy above ( 9 ) Mt/yr 1.31         1.61         2.29         2.59         1.80         2.09         Mt/yr

GHGs from Excluded Work ( 10 ) Mt/yr 0.63         0.78         1.10         1.25         0.87         1.01         Mt/yr

GHGs from Formation Gas, assuming 1.5% ( 11 ) Mt/yr 0.75         0.92         1.31         1.49         1.03         1.20         Mt/yr

Total GHGs from Work and Formation Gas ( 12 ) Mt/yr 2.70         3.31         4.71         5.32         3.70         4.30         Mt/yr

GHGs reduced by forecast BCH service ( 13 ) Mt/yr 1.16         1.42         1.16         1.42         1.16         1.42         Mt/yr

Total GHGs after forecast BCH service ( 14 ) Mt/yr 1.53         1.90         3.54         3.90         2.54         2.88         

% GHGs reduced by forecast BCH service ( 15 ) % 43.1% 42.7% 24.7% 26.6% 31.4% 32.9%

BASE Forecast HIGH Forecast Producers Forecast

2010 Load Forecast 2010 Load Forecast 2010

Forecast 1 Forecast 2 Forecast 4

BCH BCH CAPP Forecast

 

Notes

( 9 ) GHGs from Included Work Energy are based on gas-fueled compressors at 30% efficiency, ~600 T of 

CO2e /GWh of work done

( 10 ) GHGs from Excluded Work are back-calculated from line 12 - line 9 - line 11, Total GHGs - GHGs from 

Work Energy - GHGs from Formation Gas

( 11 ) GHGs from Formation Gas are estimated based on 1.5% of Gas Production, Line 1 x 51T/MMcf x 365 / 

1,000,000

( 12 ) Total GHGs for Montney are based on 1 megaTonne CO2e/Bcf/d, estimated from charts in CAPP 

"BC's Energy Future", slides 3 & 5

( 13 ) GHGs reduced by proposed electrification are based on gas-fired compressors at 30% efficiency 

(~600 T/GWh) x the proposed work electrified (line 6)

( 14 ) Total GHGs after Electrification are the difference of line 12 - line 13

( 15 ) % GHGs reduced by proposed electrification is the ratio of line 13 / line 12

 

In this table, the total GHG emissions for Montney (line 12) have been estimated based on an 
October 2010 presentation by the Canadian Association of Petroleum Producers (CAPP) entitled 
ά./Ωǎ 9ƴŜǊƎȅ CǳǘǳǊŜΥ /ƭƛƳŀǘŜ tƻƭƛŎȅ ŀƴŘ 9ƴŜǊƎȅ tƻƭƛŎȅ ς Where do they meet?,έ which contained the 
following projection of CO2 emissions for Montney Basin and Horn River Basin: 
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Figure 2.1-5 ς CAPP Forecast of GHG Emissions for Montney and Horn River Basin10 

 

This chart shows four Mt of CO2 emitted at Montney by 2020. When combined with the load forecast 
for Montney of 4 billion cubic feet per day (Bcf/d) used in that presentation, this chart yields a total 
CO2 emissions rate in 2020 of one Mt of CO2 per Bcf/d. That factor was then used to calculate the 
corresponding emissions rates for each of the production forecasts in the table. 

The CO2 emission from formation gas was calculated, for each forecast, assuming 1.5% of the gas 
production was CO2.

11 This gives an approximate estimate of the formation gas emissions from each 
forecast. DIDǎ ŦǊƻƳ ǘƘŜ ΨŜȄŎƭǳŘŜŘΩ ǿƻǊƪ ŜƴŜǊƎȅ ǿŜǊŜ ǎǳōǎŜǉǳŜƴǘƭȅ ōŀŎƪ-calculated from the total 
CAPP estimate. 

While this calculation of greenhouse gas emissions is very imprecise, it does indicate the massive 
scale of the greenhouse gas emissions associated with natural gas production. The accuracy of the 
component breakdown is not important, only indicative. The important emission amounts are the 
Total GHGs (line 12, taken from the CAPP presentation), and the GHGs reduced by the proposed 
electrification (line 13, based on the forecast service in the 2010 Load Forecast). These numbers 
together show the total amount of CO2 emissions that will remain after the forecast level of BC Hydro 
service. This is an important guide to the effectiveness of the forecast level of BC Hydro service as a 
means of reducing overall GHGs and achieving the legislated GHG reduction targets. 

Applied to the plausible-but-conservative CAPP forecast, a level of electrification analogous to that in 
./ IȅŘǊƻΩǎ нлмл [ƻŀŘ CƻǊŜŎŀǎǘ ǿƻǳƭŘ ǊŜŘǳŎŜ ǘƻǘŀƭ ƎǊŜŜƴƘƻǳǎŜ Ǝŀǎ ŜƳƛǎǎƛƻƴǎ ōȅ ŀōƻǳǘ мΦпн Mt but 
leave 2.88 Mt per year untouched in 2025. This is because the proposed level of electrification would 
ƻƴƭȅ ŎƻǾŜǊ су҈ ƻŦ ǘƘŜ ΨƛƴŎƭǳŘŜŘΩ ǿƻǊƪ ŀŎǘƛǾƛǘƛŜǎ όст҈ ƻŦ нΦлф Mt of CO2ύΣ ƴƻƴŜ ƻŦ ǘƘŜ ΨŜȄŎƭǳŘŜŘΩ ǿƻǊƪ 
activities (with emissions of 1.01 Mt of CO2), and none of the formation gas emissions (of 1.20 Mt of 
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CO2). /ƻƴǎŜǉǳŜƴǘƭȅΣ ǘƘŜ ƻǾŜǊŀƭƭ ǊŜŘǳŎǘƛƻƴ ƻŦ DIDǎ ŘǳŜ ǘƻ ./ IȅŘǊƻΩǎ ŀǎǎǳƳŜŘ ƭŜǾŜƭ ƻŦ ŜƭŜŎǘǊƛŦƛŎŀǘƛƻƴ 
would be only 32.9%. 

Ways in which GHG reductions could be increased include: 

a. 9ƭŜŎǘǊƛŦȅƛƴƎ ƳƻǊŜ ƻŦ ǘƘŜ ΨLƴŎƭǳŘŜŘΩ ²ƻǊƪ 9ƴŜǊƎȅ demand, by connecting a greater percentage 
of sites to the grid, 

b. 9ƭŜŎǘǊƛŦȅƛƴƎ ǎƻƳŜ ƻŦ ǘƘŜ Ψ9ȄŎƭǳŘŜŘΩ ²ƻǊƪ 9ƴŜǊƎȅ ŘŜƳŀƴŘ όŜΦƎΦ ǎƻƳŜ ƻŦ ǘƘŜ ŘǊƛƭƭƛƴƎΣ ŦǊŀŎǘǳǊƛƴƎΣ 
or pipeline compression), and/or 

c. Implementing carbon capture and storage ς using fully electrified compressors. 

The additional electricity load from these three GHG reduction efforts is shown in Table 2.1-4 below. 

 

Conclusion and Results 

In order to calculate the total potential energy demand from Montney Basin shale gas activity, the 
study team adopǘŜŘ /!ttΩǎ ŦƻǊŜŎŀǎǘ ƻŦ Ǝŀǎ ǇǊƻŘǳŎǘƛƻƴΦ ¢ƘŜ /!tt ŦƻǊŜŎŀǎǘ ƛǎ ƘƛƎƘŜǊ ǘƘŀƴ ./ IȅŘǊƻΩǎ 
Base forecast, but is about 800-флл D²Ƙ ƳƻǊŜ ŎƻƴǎŜǊǾŀǘƛǾŜ ǘƘŀƴ ./ IȅŘǊƻΩǎ IƛƎƘ ŦƻǊŜŎŀǎǘΦ It is also 
about 2,200-2,700 GWh below the customer requests received to date. 

Based on updating the forecast of gas production to the CAPP Forecast, the potential new load for 
Montney Basin activity is between 2,997 and 4,083 GWh in 2017 and between 3,483 and 4,742 GWh 
in 2025, depending on how much of the additional potential sites, work functions and intensity can 
be captured. 

Table 2.1-4 ς Summary of Potential New Electric Load for Montney 

Montney Potential

2017 2025

GWh/yr GWh/yr

Based on Forecast 4, Included Work Energy @ 0.115 intensity 2,997      3,483      

Potential Electric Load is 2,997      3,483      

This can be further augmented by adding:

a)  add 30% of 'excluded' work functions 434         505         

b)  13% higher intensity on 'included' work functions 390         450         

c)  5% higher service percentage 150         175         

d)  implement electrified CCS 111         129         

Total Potential Electric Load 4,083      4,742      

Relative to the BASE Forecast from the 2010 Load Forecast 1,939      2,359      

Net Potential New Electric Load is 2,144      2,383       

The Net Potential New Load (in excess of the 2010 Load Forecast) is up to 2,144 GWh in 2017 and 
2,383 GWh in 2025. 
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The BC Hydro 2010 Load Forecast includes a load growth projection for the Montney Basin. Chapter 
3 below gives more detail on the load that BC Hydro has forecast for the Montney Basin, for 
comparison with the above forecast. 
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2.2 Sector # 2: Horn River Basin Shale Gas Activity 

This section describes the Mid Case forecast of potential new electricity load required by natural gas 
activities in the Horn River Basin. It includes a background introduction, a review of gas production 
forecasts by BC Hydro, CAPP and TransCanada, the conversion of those gas production forecasts to 
electricity load requirements, the identification and quantification of elements that affect the 
breadth and depth of electrification, and the impact of GHG emissions and policies on electrification. 

 

Background:  

¢ƘŜ IƻǊƴ wƛǾŜǊ .ŀǎƛƴ όάIƻǊƴ wƛǾŜǊέ ƻǊ άIw.έύ ƛǎ ŀ ǊŜƎƛƻƴ ƻŦ ǎƘŀƭŜ Ǝŀǎ ŘŜǾŜƭƻǇƳŜƴǘ located 
ŀǇǇǊƻȄƛƳŀǘŜƭȅ фл ƪƳ ƴƻǊǘƘ ƻŦ CƻǊǘ bŜƭǎƻƴΦ ¢ƘŜ ƛƴŘǳǎǘǊȅΩǎ ƘƛƎƘ ƻǇƛƴƛƻƴ ƻŦ ǘƘƛǎ ǊŜƎƛƻƴΩǎ ǎƘŀƭŜ Ǝŀǎ 
production potential is demonstrated by the large number of major oil and gas development 
companies committing significant investment resources to acquiring land holdings and exploration 
rights. 

The rapid development of this gas basin is being driven by the new technology for horizontal drilling 
and hydraulic fracturing that makes production from shale formations economically viable. Gas 
company heat and power needs have traditionally been met by natural gas and/or diesel generators 
and compressors, but clean electrical energy could be used by processing plants and for compression 
in gathering systems and pipelines, and could ultimately be extended to drill rigs and hydraulic 
fracturing compressors. 

Since the BC Hydro transmission grid does not currently connect to Fort Nelson, this area is referred 
to by the utility as the Non-Integrated Area (NIA). ¢ƘŜ ǘƻǿƴΩǎ ŜƭŜŎǘǊƛŎƛǘȅ ŎƻƳŜǎ ŦǊƻƳ ƭƻŎŀƭ Ǝŀǎ-fired 
generation (currently being expanded to 75 MW), with some backup provided by a minor 
transmission connection to Alberta. The current supply of electricity will not be sufficient to serve the 
expected new HRB load, and so BC Hydro is evaluating the feasibility of extending service to Fort 
Nelson and then to a new substation near the centre of the Horn River Basin gas activities. This 
potential transmission extension is referred to as the Northeast Transmission Line (NETL). 

BC Hydro has included a minimal forecast of load in Fort Nelson and the Horn River Basin as part of 
its 2010 Load Forecast for the Non-Integrated Area, showing 1,092 GWh by the year 2025.1 This 
amount is far less than the actual work energy that will be required to achieve the gas production 
forecasts for the area. The study team believes that this low forecast number likely reflects BC 
IȅŘǊƻΩǎ ǳƴŎŜǊǘŀƛƴǘȅ ƻǾŜǊ ǿƘŜǘƘŜǊ ǘƘŜ b9¢[ ǘǊŀƴǎƳƛǎǎƛƻƴ ƭƛƴŜ ǿƛƭƭ ōŜ ōǳƛƭǘ and, if so, when. 

There is a tremendous potential to increase Industrial loads in this area if the NETL is built at an early 
enough date to allow the shale gas development to be electrified. However, if a commitment to 
electrification, and the extension of the BC grid to the Ft. Nelson/HRB region is not done in a timely 
manner, the industry will meet its growing energy demand through the self-supply of natural gas and 
diesel-fuelled energy, which will produce a significant increase in the provincial GHG emissions. 

As in the Montney Basin (see Section 2.1 above), the electrical loads in the Horn River Basin have the 
potential to increase dramatically for several reasons: 

¶ Increased gas production forecasts (as indicated by increased customer requests for service); 

¶ Broadening the range of functions to be electrified; and 
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¶ Increasing the penetration of electrical service within those functions that can be electrified. 

 

BC Hydro Gas Production Forecasts 

In its 2011 Integrated Resource Plan, BC Hydro presented the following charts depicting Low, Mid 
and High forecasts of gas production from the Horn River Basin, and the corresponding peak MW 
required to achieve these levels of gas production (see Figure 2.2-1 below). ./ IȅŘǊƻΩǎ aƛŘ ŦƻǊŜŎŀǎǘ 
is the one that was used for the BC Hydro December 2010 Load Forecast. 

Figure 2.2-1 ς BC Hydro Gas Production Forecasts and Work Requirements2 

 

¢ƘŜ ŎƘŀǊǘǎ ƛƴŘƛŎŀǘŜ ǘƘŀǘ ƛƴ нлнрΣ ./ IȅŘǊƻΩǎ [ƻǿΣ aƛŘΣ ŀƴŘ IƛƎƘ ŎŀǎŜ ƭŜǾŜƭǎ ŀǊŜ ŀōƻǳǘ мΣолл Ƴƛƭƭƛƻƴ 
cubic feet per day (MMcfd), 2,300 MMcfd and 4.6 MMcfd respectively, so that the high case is 250% 
of the low case projection. ¢ƘŜǎŜ ŎƘŀǊǘǎ ǿŜǊŜ ŀƭǎƻ ǳǎŜŘ ǘƻ ŘŜǊƛǾŜ ./ IȅŘǊƻΩǎ ŀǎǎǳƳǇǘƛƻƴǎ ŀōƻǳǘ ǘƘŜ 
electricity intensity of shale gas production from the HRB in terms of MW per MMcfd. The electric 
intensity being used by BC Hydro appears to be about 0.165 MW/MMcfd, which is much higher than 
the 0.115 MW/MMcfd rate used in Montney. (It is not clear why BC Hydro has used a higher intensity 
for Horn River than for Montney, but the consequence is an increase in the potentially electrifiable 
work energy). 

BC Hydro staff also presented Horn River Basin load scenarios in a presentation to the BC Gas 
Symposium in June 2011 (see Figure 2.2-2 below, which is slide 17 of that presentation.). 
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Figure 2.2-2 ς BC Hydro Horn River Scenarios from the 2011 IRP3 

 

The capacity (or MW) values on this Load Scenario chart are materially the same as the values on the 
upper right hand chart of Figure 2.2-1 above, except that the Low forecast does not decline after 
2030. 

The Mid and High BC Hydro scenarios have been incorporated into the following table, along with 
two other recent forecasts from industry for comparison purposes. 

Table 2.2-1 ς BC Hydro BASE and HIGH Forecasts, plus TransCanada and CAPP Forecasts 

Major Load Potential #2 - Horn River Basin Oil & Gas

Horn River Basin O&G

Notes Units 2017 2025 2017 2025 2017 2025 2017 2025

Gas Production Forecast ( 1 ) MMcf/d 1,824     2,308     3,000     4,500     1,800     3,100     2,000     2,650     

Electric Intensity of Included Work ( 2 ) MW/MMcf/d 0.164     0.165     0.155     0.167     0.164     0.165     0.164     0.165     

MW of Power for Included Work ( 3 ) MW 300        380        465        750        296        510        329        436        

Load Factor ( 4 ) % 80.4% 80.4% 80.4% 80.4% 80.4% 80.4% 80.4% 80.4%

Annual Included Work Energy Required ( 5 ) GWh/yr 2,113     2,676     3,275     5,282     2,085     3,595     2,317     3,073     

Energy Proposed for BCH Service ( 6 ) GWh/yr 892        1,092     892        1,092     892        1,092     892        1,092     

Implied Service/Electrification % ( 7 ) % 42.2% 40.8% 27.2% 20.7% 42.8% 30.4% 38.5% 35.5%

Net Un-Electrified Included Work Energy ( 8 ) GWh/yr 1,221     1,584     2,383     4,190     1,193     2,503     1,425     1,981     

BASE Forecast HIGH Forecast Pipelines Forecast Producers Forecast

2010 Load Forecast 2010 Load Forecast June, 2011 2010

Forecast 1 Forecast 2 Forecast 3 Forecast 4

BCH BCH TransCanada CAPP

 

Notes

( 1 ) For Forecast 1, Gas Production is input from 2010 Load Forecast, Appendix 3.2, Table A3.1, Non- 

Integrated Area (Fort Nelson)

For Forecast 2, Gas Production is estimated from Fig. 1 of BC Hydro's Summary Brief to the 2011 IRP 

TAC, "Electrification of the Horn River Basin"For Forecast 3, Gas Production is estimated from slide 7 of TransCanada's presentation to the BC 

Gas Symposium, May 31, 2011, titled "BC Gas Supply Demand Forecast"

For Forecast 4, Gas Production is estimated from chart "CAPP BC Production Forecast", late 2010
 



Additional Industrial Electricity Load Growth in BC to 2025 

Mid Case Forecast Section 2.2: Horn River Basin Shale Gas  Page 24 

 

( 2 ) For Forecasts 1 and  2, the Intensity is back-calculated from the data derived for lines 1 and 3.  

Forecasts 3 and 4 are given the same Intensity as Forecast 1

Electric Intensity is the power in MW required to drive the included work processes, needed to achieve 

a gas production rate in millions of cubic feet per day

Included Work processes are those viewed as most readily electrifiable, such as moving the gas from 

the RGTs to the processing plant but not the drilling, fracturing or new pipeline loads

( 3 ) For Forecasts 1 and 2, MW of Power Required is estimated from Fig. 1 of BC Hydro's Summary Brief 

to the 2011 IRP TAC, "Electrification of the Horn River Basin"

For Forecasts 2 and 3, Power is estimated from BC Hydro's chart "Dawson Creek and Groundbirch 

Load Forecast" / 0.85

Dawson Creek and Groundbirch is assumed to comprise 85% of the total Montney production potential 

(per D. Little of BCH)

( 4 ) A Load Factor of 80.4% is used for all forecasts, based on the value used in BCH's DCAT Application, 

Appendix B, page 82 of 100, to convert 275 MW to 1,938 GWh in F2025

( 5 ) Annual Work Energy Required (in GWh) is calculated from Power (in MW) x Load Factor x 8,760 hr / 

1,000

( 6 ) Energy Proposed for BC Hydro Service is the amount shown in the 2010 Load Forecast, Appendix 3.2, 

page 94, Table A3.1

( 7 ) The Implied Service/Electrification % is the proportion of the Annual Included Work Energy that BCH is 

forecasting to service in its 2010 Load Forecast

( 8 ) The Net Un-Electrified Work Energy is the balance of the Included Work Energy that must be obtained 

from other sources, most likely fossil fuels
 

 
The two gas industry forecasts included in Table 2.2-1 above were derived from the following charts, 
taken from recent public presentations: 

Forecast 3 was taken from a presentation by TransCanada. 

Figure 2.2-3 ς TransCanada Production Forecast for Montney and Horn River Basins4 
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Forecast 4 was taken from the same CAPP forecast as was used in the Montney analysis: 

Figure 2.2-4 ς CAPP Production Forecast for Montney and Horn River Basins5 

 
The gas production values in Table 2.2-1 were estimated from the graphical areas shown on these 
charts. Other values were calculated using the assumptions described in the Notes accompanying 
this Table. 
 
For the purposes of this report, the study team decided to use and an average of the TransCanada 
forecast of June 2011 (Forecast 3) and the CAPP production forecast of 2010 (Forecast 4), as shown 
in Table 2.2-1 above. This provides a plausible, but still conservative, updated estimate of the future 
gas production activity in the Horn River Basin area. 

In terms of gas production, the average of the two industry forecasts is considerably lower than BC 
IȅŘǊƻΩǎ IƛƎƘ ŦƻǊŜŎŀǎǘ ŦƻǊ нлмтΣ ōǳǘ ƛǎ ǾŜǊȅ ŎƭƻǎŜ ǘƻ ./ IȅŘǊƻΩǎ .ŀǎŜ ŦƻǊŜŎŀǎǘ ŦƻǊ нлмт όмΣфлл aaŎŦκŘ 
vs. 1,824 MMcf/d respectively). By 2025, however, the average of the two industry forecasts is about 
нр҈ ƘƛƎƘŜǊ ǘƘŀƴ ./ IȅŘǊƻΩǎ .!{9 ŦƻǊŜŎŀǎǘ όнΣутр aaŎŦκŘ ǾǎΦ нΣолу aaŎŦκŘ ǊŜǎǇŜŎǘƛǾŜƭȅύΦ 

bƻǘ ǎǳǊǇǊƛǎƛƴƎƭȅΣ ǘƘŜ ŦƻǊŜŎŀǎǘ ƻŦ ŀƴƴǳŀƭ ΨLƴŎƭǳŘŜŘΩ ²ƻǊƪ 9ƴŜǊƎȅ Ŧƻƭƭƻǿǎ ǘƘŜ ǎŀƳŜ ǇŀǘǘŜǊƴΥ ǿƘƛƭŜ ǘƘŜ 
average of the two forecasts is only marginally above the BC Hydro forecast in 2017, it is about 25% 
higher by 2025, as shown in the following table: 

Table 2.2-2 

 Included Work Energy is very comparable between industry and BC Hydro forecasts

2017 2025

Included Work Energy Required GWh/yr GWh/yr

Based on an average of Forecast 3 and Forecast 4 2,201      3,334      

Relative to BC Hydro BASE Forecast of Work Energy 2,113      2,676      

Additional Potential Load is GWh 88           657         

% difference 4% 25%  
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!ƭƭ ƻŦ ǘƘŜ ǿƻǊƪ ŜƴŜǊƎȅ ǘƘŀǘ Ƙŀǎ ōŜŜƴ ŎŀƭŎǳƭŀǘŜŘ ŀǎ ΨLƴŎƭǳŘŜŘΩ ²ƻǊƪ 9ƴŜǊƎȅΣ ǳǎƛƴƎ ./ IȅŘǊƻΩǎ Ǌŀǘƛƻ ƻŦ 
electric intensity of 0.165 MW/MMcfd, can be electrified and therefore constitutes the first 
foundation of potential electric load.  

IƻǿŜǾŜǊΣ ŦƻǊ ǊŜŀǎƻƴǎ ǘƘŀǘ ŀǊŜ ƴƻǘ ŀǇǇŀǊŜƴǘΣ ./ IȅŘǊƻΩǎ нлмл [ƻŀŘ CƻǊŜŎŀǎǘ Ŏƻƴǘŀƛƴǎ ƻƴƭȅ ŜƴƻǳƎƘ 
ŜƭŜŎǘǊƛŎ ƭƻŀŘ ǘƻ ŜƭŜŎǘǊƛŦȅ ŀōƻǳǘ пл҈ ƻŦ ǘƘŀǘ ΨLƴŎƭǳŘŜŘΩ ²ƻǊƪ 9ƴŜǊgy (See line 7 of Table 2.2-1).  

Table 2.2-3 

However, forecast of electric service is considerably lower than Work Energy required

2017 2025

Work Energy compared to Electrification GWh/yr GWh/yr

Included Work Energy (average of Forecast 3 and 4) 2,201      3,334      

Forecast of electric service from the 2010 Load Forecast 892         1,092      

Additional Potential Load is GWh 1,309      2,242      

BC Hydro forecast electric service as % of Work Energy 41% 33%  

Furthermore, as in the case of Montney, gas production activity is only one factor in determining the 
amount of potential electrical energy load. Other factors which can have a significant effect on the 
electrical load include: 

a) ¢ƘŜ ŀƳƻǳƴǘ ƻŦ ΨLƴŎƭǳŘŜŘΩ ²ƻǊƪ - the functions considered eligible to be electrified: 

BC Hydro bases its electrical load forecast on the assumption that only certain functions will 
be electrified and only at a certain fraction of the siteǎΦ CƻǊ ƛƴǎǘŀƴŎŜΣ ./ IȅŘǊƻΩǎ нлмл [ƻŀŘ 
Forecast6 states that the drilling and hydraulic fracturing operations would not be electrified, 
that electricity demand for water recycling tasks would not be significant, and that new 
pipeline loads would not be electrified. 

The electricity for these activities is currently being provided by diesel generators. If 
government policy required companies to switch to using clean electricity from the grid, and 
if the transmission grid was extended to these facilities, these could become additional new 
loads.  

b) ¢ƘŜ ƛƴǘŜƴǎƛǘȅ ƻŦ ǘƘŜ ǳǎŜ ƻŦ ŜƭŜŎǘǊƛŎƛǘȅ ǘƻ ǇŜǊŦƻǊƳ ǘƘŜ ΨLƴŎƭǳŘŜŘΩ ²ƻǊƪΥ 

¢ƘŜ ǘŜǊƳ ΨƛƴǘŜƴǎƛǘȅΩ ƛǎ ǳǎŜŘ ǘƻ ŘŜǎŎǊƛōŜ ǘƘŜ ŀƳƻǳƴǘ ƻŦ ŜƭŜŎǘǊƛŎƛǘȅ ǊŜǉǳƛǊŜŘ ŦƻǊ ŜŀŎƘ ǳƴƛǘ ƻŦ Ǝŀǎ 
produced. This is largely a function of which work ŀŎǘƛǾƛǘƛŜǎ ŀǊŜ ΨƛƴŎƭǳŘŜŘΩ ŀǎ ǇƻǘŜƴǘƛŀƭƭȅ 
electrifiable, but it does not include all of the work activities. 

./ IȅŘǊƻΩǎ нлмл [ƻŀŘ CƻǊŜŎŀǎǘ ǳǎŜŘ ŀƴ ƛƴǘŜƴǎƛǘȅ ƻŦ лΦммр a²κaaŎŦŘ ŦƻǊ ǘƘŜ aƻƴǘƴŜȅ 
region activities. However, for the Horn River Basin activities, it appears that BC Hydro uses a 
higher intensity of 0.164 MW/MMcfd to 0.165 MW/MMcfd.7 

Given this higher intensity, this report refrains from adding a further increment to arrive at 
the potential new load. 
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c) Service Percentage: 

Once the potentially electrifiable activities are estimated, then that energy is multiplied by 
ŦŀŎǘƻǊ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ ǘƘŜ ΨǎŜǊǾƛŎŜ ǇŜǊŎŜƴǘŀƎŜΦΩ The service percentage is the proportion of 
potentially electrifiable energy to be provided service by BC Hydro. The limitations placed on 
providing service may be due to the geographic location of the load, or the timing of available 
transmission, or other unstated factors. In the case of the Horn River Basin activities, since we 
ŀǊŜ ǊŜŎƻƳƳŜƴŘƛƴƎ ǘƘŀǘ ǘƘŜ Ŧǳƭƭ ŀƳƻǳƴǘ ƻŦ ǘƘŜ ΨLƴŎƭǳŘŜŘΩ ²ƻǊƪ 9ƴŜǊgy form the basis of the 
potential new electric load, it is not necessary to further increase the service percentage. 

 

GHG Emissions 

Increased gas production at Horn River results in not only increased electricity demand, but also 
increased GHG emissions. LƴŎǊŜŀǎŜŘ ŜƳƛǎǎƛƻƴǎ Ǌǳƴ ŎƻǳƴǘŜǊ ǘƻ ǘƘŜ ǇǊƻǾƛƴŎƛŀƭ ƎƻǾŜǊƴƳŜƴǘΩǎ DID 
Reduction Targets Act and international agreements, and could trigger significant future carbon-
related costs or liabilities to the province and/or to the emitters.  

As with Montney, maximizing the amount of Horne River Basin activities driven by clean electricity 
ŦǊƻƳ ./ IȅŘǊƻΩǎ ƎǊƛŘ ǿƛƭƭ ǊŜŘǳŎŜ ŜƳƛǎǎƛƻƴǎ ŎƻƳǇŀǊŜŘ ǘƻ ǘƘŜ ǳǎŜ ƻŦ ŘƛŜǎŜƭ ƻǊ Ǝŀǎ-fuelled generators. 
In addition to the environmental benefits, reducing GHG emissions promises to deliver significant 
financial savings as costs on carbon increase over time, and are applied to a broader range of 
emission sources. As such, GHG emissions impact both the amount and the economics of electricity 
load growth. 

Ways in which the GHGs reductions could be increased include: 

ω expanding the extent of the area serviced by the grid (i.e. the Service Percentage),  

ω increasing the number of work activities that are electrified (i.e. the Work Included) and  

ω increasing the degree of electrification of those activities (i.e. the Intensity). 

As shown in the following table, the amount of electrification forecast in the 2010 Load Forecast will 
reduce the GHG emissions from the Horn River shale gas activities by only about 5% and will leave 
untouched 10 to 14 million tonnes (i.e. Mt) of new GHG emissions by 2025. Such an outcome would 
render it virtually impossible to meet the legislated GHG reduction target of 22 Mt by 2020.8 

The majority of these residual GHG emissions comes from the venting of formation CO2 and could be 
prevented by implementing carbon capture and sequestration (as the government has directed for 
coal-fired generators). IƻǿŜǾŜǊΣ ŜǾŜƴ ƛŦ ŀƭƭ ƻŦ ǘƘŜ ΨLƴŎƭǳŘŜŘΩ ²ƻǊƪ 9ƴŜǊƎȅ ƛǎ ŜƭŜŎǘǊƛŦƛŜŘΣ ǘƘŜǊŜ ǿƻǳƭŘ 
still be a considerable amount of CO2 beiƴƎ ŜƳƛǘǘŜŘ ōȅ ǘƘŜ Ψ9ȄŎƭǳŘŜŘΩ ²ƻǊƪ 9ƴŜǊƎȅΦ  
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Table 2.2-4 - Forecasts 1, 2, 3, and 4, showing Greenhouse Gas (GHG) Consequences 

Major Load Potential #2 - Horn River Basin Oil & Gas

Horn River Basin O&G

Notes Units 2017 2025 2017 2025 2017 2025 2017 2025

Gas Production Forecast ( 1 ) MMcf/d 1,824     2,308     3,000     4,500     1,800     3,100     2,000     2,650     

Electric Intensity of Included Work ( 2 ) MW/MMcf/d 0.164     0.165     0.155     0.167     0.164     0.165     0.164     0.165     

MW of Power for Included Work ( 3 ) MW 300        380        465        750        296        510        329        436        

Load Factor ( 4 ) % 80.4% 80.4% 80.4% 80.4% 80.4% 80.4% 80.4% 80.4%

Annual Included Work Energy Required ( 5 ) GWh/yr 2,113     2,676     3,275     5,282     2,085     3,595     2,317     3,073     

Electricity Forecast for BCH Service ( 6 ) GWh/yr 892        1,092     892        1,092     892        1,092     892        1,092     

Implied Service/Electrification % ( 7 ) % 42.2% 40.8% 27.2% 20.7% 42.8% 30.4% 38.5% 35.5%

Net Un-Electrified Included Work Energy ( 8 ) GWh/yr 1,221     1,584     2,383     4,190     1,193     2,503     1,425     1,981     

GHGs from Included Work Energy above ( 9 ) megaT/yr 1.27       1.61       1.97       3.17       1.25       2.16       1.39       1.84       

GHGs from Excluded Work ( 10 ) megaT/yr 3.32       4.20       5.58       8.15       3.28       5.64       3.64       4.82       

GHGs from Formation Gas, assuming 12% ( 11 ) megaT/yr 4.07       5.16       6.70       10.05     4.02       6.92       4.47       5.92       

Total GHGs from Work and Formation Gas ( 12 ) megaT/yr 8.66       10.96     14.25     21.38     8.55       14.73     9.50       12.59     

GHGs reduced by forecast BCH service ( 13 ) megaT/yr 0.54       0.66       0.54       0.66       0.54       0.66       0.54       0.66       

Total GHGs after forecast BCH service ( 14 ) megaT/yr 8.13       10.31     13.71     20.72     8.01       14.07     8.96       11.93     

% GHGs reduced by forecast BCH service ( 15 ) % 6.2% 6.0% 3.8% 3.1% 6.3% 4.4% 5.6% 5.2%

BASE Forecast HIGH Forecast Pipelines Forecast Producers Forecast

2010 Load Forecast 2010 Load Forecast June, 2011 2010

Forecast 1 Forecast 2 Forecast 3 Forecast 4

BCH BCH TransCanada CAPP

 

Detailed notes for lines 1 to 8 are the shown in the Notes for Table 2.2.1. 

Notes

( 9 ) GHGs from Included Work Energy are based on gas-fueled compressors at 30% efficiency, ~600 T of 

CO2e /GWh of work done

( 10 ) GHGs from Excluded Work are back-calculated from line 12 - line 9 - line 11, Total GHGs - GHGs from 

Work Energy - GHGs from Formation Gas

( 11 ) GHGs from Formation Gas are estimated based on 12% of Gas Production, Line 1 x 51T/MMcf x 365 / 

1,000,000

( 12 ) Total GHGs for HRB are based on 4.75 megaTonnes CO2e/Bcf/d, estimated from charts in CAPP 

"BC's Energy Future", slides 3 & 5

( 13 ) GHGs reduced by proposed electrification are based on gas-fired compressors at 30% efficiency 

(~600 T/GWh) x the proposed work electrified (line 6)

( 14 ) Total GHGs after Electrification are the difference of line 12 - line 13

( 15 ) % GHGs reduced by proposed electrification is the ratio of line 13 / line 12  

 

The information on GHG emissions shown in Table 2.2-4 above is derived from data presented by 
CAPP in 2010 (see Figure 2.2-5 below). 

The total GHG emissions for Horn River Basin (line 12) were estimated based on the following chart 
from the CAPP presentation, and the values in the preceding lines were then back-calculated. 
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Figure 2.2-5 ς CAPP GHG emissions forecast for natural gas production in BC. 9 

 

 

 

This chart indicates that approximately 9.5 Mt of CO2 would be emitted from the Horn River Basin 
shale gas operation in 2020. When combined with the load forecast for Horn River of 2 Bcf/d used in 
that presentation, this chart yields a total CO2 emissions rate in 2020 of 4.75 Mt of CO2 per Bcf/d. 
That emissions rate was then used to calculate the corresponding emissions rates for each of the 
production forecasts in the table. 

The CO2 emissions from the Horn River Basin formation gas were calculated, for each forecast, 
assuming that 12% of the gas produced at the wellhead was CO2.

10 This gives an approximate 
estimate of the formation gas emissions from each forecast. Then the only missing element is the 
DIDǎ ŦǊƻƳ ǘƘŜ Ψ9ȄŎƭǳŘŜŘΩ ²ƻǊƪ 9ƴŜǊƎȅΣ ǿƘƛŎƘ ƛǎ ōŀŎƪ-calculated from the total. 

The important emission amounts are the Total GHGs (line 12, taken from the CAPP presentation), 
and the GHGs reduced by the proposŜŘ ŜƭŜŎǘǊƛŦƛŎŀǘƛƻƴ όƭƛƴŜ моΣ ōŀǎŜŘ ƻƴ ./ IȅŘǊƻΩǎ ǇǊƻǇƻǎŜŘ 
electrification in the 2010 Load Forecast). The precise breakdown of the components is not 
important, only indicative. These numbers together show the total amount of CO2 emissions that will 
remain after the proposed electrification. This is an important guide to the effectiveness of the 
proposed levels of electrification as a means to reducing overall GHGs and achieving the legislated 
GHG reduction targets. 

For instance, for Forecast 4 (the CAPP forecast, considered plausible but conservative by the study 
ǘŜŀƳύ ǘƘŜ ŦƻǊŜŎŀǎǘ ƻŦ ŜƭŜŎǘǊƛŎ ǎŜǊǾƛŎŜ όƛƴ ./ IȅŘǊƻΩǎ нлмл [ƻŀŘ CƻǊŜŎŀǎǘύ ǿƛƭƭ ǇǊƻŘǳŎŜ ŀ DID 
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reduction of only about 0.66 Mt, but leave 11.93 Mt per year untouched in 2025. This is because the 
forecŀǎǘ ƭŜǾŜƭ ƻŦ ŜƭŜŎǘǊƛŎ ǎŜǊǾƛŎŜ ǿƻǳƭŘ ƻƴƭȅ ŎƻǾŜǊ ор҈ ƻŦ ǘƘŜ ΨLƴŎƭǳŘŜŘΩ ǿƻǊƪ ŀŎǘƛǾƛǘƛŜǎ όор҈ ƻŦ мΦуп 
Mt of CO2ύΣ ƴƻƴŜ ƻŦ ǘƘŜ Ψ9ȄŎƭǳŘŜŘΩ ǿƻǊƪ ŀŎǘƛǾƛǘƛŜǎ όǿƛǘƘ ŜƳƛǎǎƛƻƴǎ ƻŦ пΦун Mt of CO2) and none of the 
formation gas emissions (of 5.92 Mt of CO2). Consequently the overall reduction of GHGs that would 
ƻŎŎǳǊ ŀǘ ./ IȅŘǊƻΩǎ ǇǊƻǇƻǎŜŘ ƭŜǾŜƭ ƻŦ ŜƭŜŎǘǊƛŦƛŎŀǘƛƻƴ ƛǎ ƻƴƭȅ рΦн҈Φ 

The three ways to increase this percentage of GHG reduction are to: 

¶ 9ƭŜŎǘǊƛŦȅ ƳƻǊŜ ƻŦ ǘƘŜ ΨLƴŎƭǳŘŜŘΩ ²ƻǊƪ 9ƴŜǊƎȅ ŘŜƳŀƴŘΣ ōȅ ŎƻƴƴŜŎǘƛƴƎ ŀ ƎǊŜŀǘŜǊ percentage of 
sites to the grid, 

¶ 9ƭŜŎǘǊƛŦȅ ǎƻƳŜ ƻŦ ǘƘŜ Ψ9ȄŎƭǳŘŜŘΩ ²ƻǊƪ 9ƴŜǊƎȅ ŘŜƳŀƴŘ όŜΦƎΦ ǎƻƳŜ ƻŦ ǘƘŜ ŘǊƛƭƭƛƴƎΣ ŦǊŀŎǘǳǊƛƴƎΣ ƻǊ 
pipeline compression), and/or 

¶ Implement carbon capture and storage technology using fully electrified compressors. 

The above analysis shows that there will be many megatonnes (Mt) of annual CO2 emissions from 
IƻǊƴ wƛǾŜǊ .ŀǎƛƴ ŀŎǘƛǾƛǘƛŜǎ ǳƴŘŜǊ ǘƘŜ ŦǳǘǳǊŜ ŜƴǾƛǎŀƎŜŘ ƛƴ ./ IȅŘǊƻΩǎ нлмл [ƻŀŘ CƻǊŜŎŀǎǘΦ ¢ƘŜǎŜ 
emissions, however, could be significantly reduced by an aggressive push for electrification using 
emission-free grid electricity. 

  

Conclusion and Results: 

The range of additional load potential that should be possible in the Horn River Basin is summarized 
in Table 2.2-5 below. The foundation of the potential load is based on updating the forecast gas 
production to the average of the TransCanada and CAPP forecasts. The study team suggests that 
ŎƻƴǎƛŘŜǊŀōƭŜ ŀŘŘƛǘƛƻƴŀƭ ŜƭŜŎǘǊƛŎƛǘȅ ƭƻŀŘǎ ŀǊŜ ǇƻǎǎƛōƭŜ ƛŦ ŀƴ ŀŘŘƛǘƛƻƴŀƭ нл҈ ƻŦ ǘƘŜ ΨŜȄŎƭǳŘŜŘΩ ǿƻǊƪ 
functions can be electrified, and if carbon capture and sequestration (CCS) is implemented and 
electrified. 

Depending on how much of the additional potential work functions are electrified and whether CCS 
is implemented and electrified, the potential new load for the Horn River Basin shale gas activity 
increases by between 1,300 GWh and as much as 2,900 GWh in 2017 and between 2,200 and 4,700 
GWh in 2025. 
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Table 2.2-5 

Potential New Electric Load for Horn River Basin Activities 2017 2025

GWh/yr GWh/yr

Included Work Energy (average of Forecast 3 and 4) 2,201      3,334      

Potential Electric Load is 2,201      3,334      

This can be further augmented by adding:

a)  add 20% of 'excluded' work functions 1,153      1,745      

b)  implement electrified CCS 458         693         

Total Potential Electric Load 3,812      5,771      

Relative to the BASE Forecast from the 2010 Load Forecast 892         1,092      

Net Potential New Electric Load is 2,920      4,679       

 

 

End Notes: 

 

                                                      
1
 BC Hydro. 2010 load forecast. 2010. Appendix 3.2, Table A3.1. 

2
 BC Hydro. Integrated Resource Plan Technical Advisory Committee meeting #3. PowerPoint deck. February 14, 2011. 

Slide 6. The Mid-line on the production chart conforms to the numbers in Table A3.1 in Appendix 3.2 in that 2010 Load 
Forecast. 

3
 BC Hydro. presentation to the BC Gas Symposium. June 2011. Slide 17. 

4
 Source: TransCanada (Pipelines). PowerPoint presentation to BC Gas Symposium, May 31, 2011. 

5
 /!ttΦ ά./Ωǎ 9ƴŜǊƎȅ CǳǘǳǊŜΥ /ƭƛƳŀǘŜ tƻƭƛŎȅ ŀƴŘ Energy Policy ς Where do they meetΚέ Slide 10. 

6
 BC Hydro. 2010 load forecast. 2010. p. 99. 

7
 Inferred from the charts in Figure 2.2-1. 

8
 The government has legislated that province-wide GHG emissions must be reduced to 33% below 2007 levels by 2020. 

This means a reduction from about 68 megaTonnes per year in 2007 to about 46 megaTonnes per year by 2020. An 
increase of 10-14 Mt in one industry sector would negate up to 64% of the savings achieved by all other sectors. Note 
that these emissions do not include the eventual combustion of the natural gas, most of which will take place outside of 
BC. These emissions only include the GHGs emitted within BC in the production or transmission of the gas, by the burning 
of fossil fuels or the venting of formation gas. 

9
 /!ttΦ ά./Ωǎ 9ƴŜǊƎȅ CǳǘǳǊŜΥ /ƭƛƳŀǘŜ tƻƭƛŎȅ ŀƴŘ 9ƴŜǊƎȅ tƻƭƛŎȅ ς Where do they meetΚέ Slide 10. 

10
 The Horne River Basin is remarkable for producing natural gas with 12% CO2 content. By contrast, shale gas from other 

regions typically contain only 1 or 2% CO2. 
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2.3 Sector # 3: Liard Basin and Cordova Embayment Shale Gas Activity 

 

This chapter describes the Mid Case forecast of potential new electricity load required by natural gas 
activities in the Liard Basin and Cordova Embayment gas fields. It includes a background introduction, 
the calculation behind a gas production forecast, and the conversion of that gas production forecast 
to an electricity load requirement. 

Background 

The Liard Basin and Cordova Embayment gas fields are adjacent to the Horn River Basin, but are 
much less explored. They are located west and northeast of Horn River, and are now being explored 
and developed for extraction as a result of new shale gas production technology. Like the Fort 
bŜƭǎƻƴκIw. ŀǊŜŀΣ ǘƘƛǎ ŀǊŜŀ ƛǎ ƴƻǘ ŎƻƴƴŜŎǘŜŘ ǘƻ ./ IȅŘǊƻΩǎ ƎǊƛŘ όǊŜŦŜǊǊŜŘ ǘƻ ŀǎ ǘƘŜ bƻƴ-Integrated 
Area, or NIA). These fields are still in early development stages, but will need energy to perform the 
same functions as in the Horn River and Montney Basins. The map below shows the location of these 
areas relative to the Montney and Horn River Basins. 

1. Figure 2.3 ς 1 Map of Northeast Gas Basins1 
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The Liard Basin and Cordova Embayment are relatively new. Their characteristics are generally similar 
to the adjacent Horn River Basin, but they are several years behind in terms of investigation and 
production.  

Forecasting gas production potential: 

Insufficient exploration has taken place to make definitive gas production forecasts for Liard Basin 
and Cordova Embayment at this point. Early investigations indicate that the scale of the gas in place 
within the Cordova Embayment is significant (see Figure 2.3 below).  

Figure 2.3 ς 2 Original Gas-in-Place Estimates for Three Northeast Gas Basins2  

 

 

The geologic structures of these basin areas are similar and the land area of the Liard Basin is similar 
to the Horn River Basin: 

          Hectares (millions) 

Montney Basin          1.5  

Horn River Basin         1.3  

Liard Basin (1.25 million hectares) + Cordova Embayment (0.4 million hectares) 1.65 

 

While BC Hydro did not include any additional forecast load specifically for the Liard and Cordova 
Embayment areas in its 2010 Load Forecast, gas companies are now investing significantly in 
acquiring land holdings and in exploratory drilling. If those results continue to show promise and this 
basin starts to develop like the Horn River Basin, there will be significant new potential load 
requirements. 

Since these areas are adjacent to the HRB but further away from the transmission grid, any 
interconnection would rely on first extending the grid to Horn River and then extending it further to 
Liard and Cordova. 
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It is therefore reasonable to expect that the gas production potential for Liard Basin and Cordova 
Embayment should be similar to that of the Horn River Basin. However, activity there will lag a 
number of years behind Horn River Basin. 

There was enormous interest in the Montney and Horn River regions between 2006 and 2009, with 
the Liard and Cordova regions waiting until 2010 to be seriously explored. 

The following charts indicate how the payments to the province for petroleum and natural gas rights 
in Liard and Cordova were delayed relative to the payments for Montney and Horn River. 

Figure 2.3 ς 3 Petroleum and Natural Gas Rights Sales in Northeast Gas Basins3 
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Forecast of Electricity Load 

Since reliable gas production forecasts for the Liard and Cordova areas are not yet available, the only 
way to even roughly forecast future electricity loads is to assume they will be proportional to the size 
of their gas potential relative to other similar nearby basins. 

Since the areas of the Liard Basin and Cordova Embayment are approximately the same size as the 
Horn River Basin, and the characteristics are similar, it can be expected that the gas potential will also 
be similar. However, the charts of petroleum and natural gas rights sales show that the interest in 
Liard and Cordova in 2010 is more similar to the interest in Montney in 2006 or Horn River in 2007. It 
is reasonable to expect, therefore, that there will be a delay of at least three to four years in the 
development of Liard and Cordova. 

Because these two regions are more remote, requiring longer extension of infrastructure, including 
pipelines and electrical transmission, this report makes the more conservative assumption that the 
delay will be eight years relative to the Horn River production development. To be even more 
conservative, and in line with the partial information available through existing resource 
assessments, this report also assumes that the combined Liard and Cordova Embayment areas will 
only produce at one-half the rate of the similarly sized Horn River Basin.. 

In the previous section, the potential new load for Horn River Basin activity was forecast to be 2,201 
GWh in 2017. That figure is used as the foundation of the potential new electric load for Liard and 
Cordova eight years later, in 2025. Since the 2010 Load Forecast contains zero for these areas, the 
entire amount is potential new load. The new load is calculated in Table 2.3-1 below. 

Table 2.3-1 ς Liard and Cordova production assumed to be 1/2 of Horn River and delayed eight 
years 


