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 The Sacred Headwaters – The Klappan 
 
The Klappan Coalfield is in remote undeveloped country in northwestern British 
Columbia, Canada. It sits in the Skeena Mountains more-or-less centred around Mt. 
Klappan, at the headwaters of four major ancient rivers – the Skeena, Nass, Klappan, and 
Spatsizi. The Klappan and Spatsizi Rivers are tributaries of the Stikine River which itself 
begins a few kilometres to the east of Mt. Klappan. 
The area is referred to by Tahltan families who have 
traditionally used the land and its resources for 
centuries, as the Sacred Headwaters.  
 
There are no settlements in “the Klappan,” and 
virtually no infrastructure. Access to the area from 
the nearest community, the village of Iskut, is by 
way of twenty kilometres of gravel road, across the 
Klappan River, to the BC Rail railbed which runs 
roughly from the southeast to north through the region. The rail project to Dease Lake 
was cancelled thirty years ago, with the “end of steel” still some hundred kilometres to 
the southeast of the Sacred Headwaters.  
 
Unless it is protected by legislation – and sometimes not even then - wilderness 
eventually stops being wilderness when valuable natural resources are discovered in the 
area, when it becomes profitable for a company to extract those resources. The Klappan 
Coalfield is a deposit of anthracite, the most valuable of coals. Because of its remoteness, 
the coal potential has not yet been developed. But the escalation of the price of oil has 
had a domino effect, causing escalations in the price of alternative fuels, especially coal. 
And Fortune Minerals has recently been exploring the viability of mining the Klappan 
coal.  
 
Coalbed Methane and Shell 
 
Another “alternative fuel” is coalbed methane, which is natural gas found in coal. The 
Klappan anthracite is estimated to contain eight trillion cubic feet (tcf) of coalbed 
methane. This is by any measure a huge quantity of natural gas, nine percent of BC’s 
entire potential coalbed methane resource. Royal Dutch Shell has the rights to this gas, 
and has also been exploring the Klappan - for coalbed methane. 
 
In 2004, the company drilled three test wells. In late summer of 2008, 
it plans to drill up to fourteen wells. The hiatus of four years is 
attributable to the objection of Tahltan families from Iskut, to Shell’s 
intrusion into this area of traditional significance. Blockades and legal 
action are just two parts of the campaigns by natives and 
environmentalists against Shell in the Klappan.  
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As it learns more about the quantity and characteristics of the coal, water, and the 
methane, Shell will likely continue to advance to a production decision. The company 
expects the earliest production date to be 2018.[1]  
 
In this report, we look at the challenge of getting the coalbed methane out of the Klappan, 
and to market. North America is well plumbed with interconnecting natural gas pipelines, 
but even the nearest are hundreds of kilometres away from the Klappan. Is the methane 
potential in the Klappan adequate to cost-justify building a new pipeline hundreds of 
kilometres through some of the most rugged territory in the world? How much will that 
pipeline cost? 
 
Methane potential in the Klappan 
 
BC’s Ministry of Energy, Mines, and Petroleum Resources has compiled an authoritative 
library of reports about BC’s coal resource. Despite its remoteness, the Klappan Coalfield 
has been drilled and mapped, and much is already known about the extent and character 
of the coals.  
 
In recent years, the Ministry’s interest has turned to understanding the coalbed methane 
resource potential in BC’s coalfields. In this respect, the government is somewhat 
hamstrung – there is no coalbed methane production in BC, the industry itself is still 
relatively young, and the Ministry has only one real coal expert on staff. Barry Ryan is 
the author of most of the Ministry’s reports on both coal and coalbed methane potential. 
In this report, we rely on Ryan.[2]  
 
Gas-in-place and Recovery Rates 
 
Eight trillion cubic feet of coalbed methane is in the Klappan Coalfield, according to 
Ryan. No coalbed methane (or conventional natural gas) play produces 100 percent of the 
“gas-in-place (GIP).” No coalbed methane area is 
like any other. The permeability and desorption 
factors for the coal and methane are unknown. A 
complex mix of technical, geological, 
hydrological, environmental, and economic factors 
come into play. With the extremely limited 
fieldwork that has been done to date, it is 
impossible to project what proportion of the GIP 
can be produced.  
 
In these scenarios we use three potential recovery rates of 20, 40, and 60% of GIP, 
resulting in 1.6, 3.2, and 4.8 tcf of methane. 
 
 
 
 
 

Sub Areas km2 bcf 
McEvoy flats 577 2460 
Panorama  275 664 
Beirnes Syn 538 1994 
Klappan west 374 1871 
Klappan east 210 1459 
Total 1974 8448 
Barry Ryan, 2004, Klappan 
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Project Duration 
 
Large coalbed methane projects are commonly planned to take place over decades. We 
consider production scenarios of 20, 40, and 60 years. The longer term scenarios appear 
to make far better sense for a large, remote project like the Klappan. 
 
It is reasonable to expect a direct correlation between project life and total recoverable 
gas. That is, the total recovery of gas and project duration are likely to increase together, 
along with the number of wells.  
 
But it is not necessarily so, and the model is vulnerable on this point. Offsetting the direct 
correlation noted in the previous paragraph, is the fact that a highly productive field (lots 
of gas and high permeability) will produce more gas in a shorter period of time. Any 
modelling in this respect is well beyond the scope and capacity of this report, and in the 
absence of field data, cannot be performed at this time. 
 
Number of Wells 
 
The number of wells is not a consideration in this report. Nevertheless, there is in fact a 
complex correlation between GIP, recovery rates, project duration, and the number of 
wells. Some discussion follows. If the subject is not of interest, please skip this section. 
 
The complex mix of factors noted above, including regulatory guidelines, all need to be 
considered in the decisions around numbers of wells, well density, etc. Given the amount 
of gas present, the physical area, and typical well production rates, the Klappan could in 
theory support a play of 500 wells or 5000 wells or more. Not all wells will be in 
operation at the same time, and none are expected to be in operation for the full life of the 
project in the case of the 40 and 60 year scenarios. 
 
A recent study of salmon vulnerability and coalbed methane development in the Klappan 
used an upper end of 5000 wells, rounding up a scenario in which the recovery factor is 
40% (of the 8 tcf in total reserves), individual well life is 20 years, and production 
averages 100 thousand cubic feet per day (mcf/d). 
 
Two constraining factors are that the typical life of a coalbed methane well ranges from 
10 to 20 years. And the historical experience is that overall productivity of large numbers 
of wells in production plays is actually quite low, in the range of 50 to 100 mcf/d. [3] 
 
At any stage, other than the very beginning and end of 
the project: 
- wells will be coming onstream, initially producing 

a lot of water and little methane 
- other wells will be in the peak period of greatest 

methane production 
- still more wells will be in the mature period during 

which methane production is tapering off. 
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The productiveness of a well during its most productive period varies considerably. Very 
few coalbed methane wells produce a million cubic feet (mmcf) per day. At those 
production rates, it may be likely that the well is tapping into a conventional source of 
natural gas, rather than coal. In one particular field in Wyoming’s Powder River Basin, 
an average peak gas rate of 319 mcf/d occurred, on average, 1.2 years after wells were 
brought into production. The average well declined at a rate of 45% per year.[4] The 
most productive wells in Alabama’s Black Warrior Basin produced 750 mcf/d.[5] In the 
Belly River area of Alberta’s Horseshoe Canyon coals, Compton Petroleum boasts of two 
wells producing 560 and 870 mcf/d. [6] A report from Canada’s National Energy Board 
says that “For 2007, wells in Horseshoe Canyon are expected to initially produce an 
average of 77 thousand cubic feet per day (mcf/d).”[7] 
 
Average production of a well, a project, and a basin, is considerably less than initial or 
peak production. In the entire Powder River Basin, in 2006, 920 mmcf/d was being 
produced from 20,500 wells, or a mere 45 mcf/d per well.[8] Compton Petroleum reports 
an average of 87 mcf/d being produced from 630 wells in two Horseshoe Canyon 
fields.[9] 
 
The provincial government provides a 
royalty incentive to companies to keep 
marginal, end-of-life wells in operation 
as long as possible. The Coalbed 
Methane Marginal Well Adjustment 
Factor essentially reduces the royalty 
payable as gas production declines, 
with both reaching zero together. The 
reducing royalty is not the only factor 
which determines when a well is shut 
down, of course, but is a contributing 
factor.  
 
(The royalty reduction kicks in at what is a very high production rate for coalbed methane 
wells, and will in fact provide a discounted royalty for virtually every well in all of BC’s 
eventual production schemes.) 
 
Klappan Production Scenarios 
 
The following table shows how much gas will be produced on a daily basis and how 
much revenue on an annual basis, in the Klappan, based on Barry Ryan’s estimate of 8 tcf 
GIP, with various options for recovery factor and project duration. 
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For a number of reasons, the shorter duration scenarios combined with high recovery and 
high production, are not feasible. They involve too many wells in the area, and too much 
development that must happen simultaneously. In the high recovery situation, pacing the 
project over a much longer period makes for a more manageable undertaking, more cost-
effective deployment of equipment and labour, etc.  
 
Pipelines 
 
The obvious method to transport methane produced in the Klappan to markets, is by 
pipeline. This report does not examine other options, other than to note that there are 
likely none which are a cost-effective alternative to a takeaway pipeline. We have 
provided a brief discussion at the end about gas-fired electricity generation.  
 
The range of production volumes calculated in the preceding table is 73 mmcf/d to 658 
mmcf/d, although as noted, pacing the project over a longer period makes for better 
deployment and will moderate the high-volumes. A longer term project – 40 and 60 years 
– is practical and feasible. The recovery factor can’t be determined at this time, though 
the Ministry of Energy, Mines, and Petroleum Resources uses the mid-range in its 
reports. 
 
A few route options are identified in the next section. Following that, the report looks at 
simple pricing and configuration parameters which are obtained from a review of other 
recent natural gas pipeline projects and proposals. The Klappan situation is assessed in 
the context of these other pipeline costs and configurations, and a range of likely pipeline 
costs is presented for a Klappan gas pipeline. 
 
Pipeline Route Options 
 
Three route options have been reviewed in this report. Each connects to another pipeline, 
which is in turn connected into the North American natural gas transmission network.  
 
Shell states that the earliest date of production for Klappan methane is 2018. Given that, 
the Klappan pipeline connection options include consideration of two proposed pipelines 
– the Alaska Gas Pipeline and the Kitimat-Summit Lake Pipeline - as well as the existing 
Pacific Northern Gas line to the south.  
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Where existing or proposed rights-of-way are known, they are also factored into the 
options. These include Highways 37 and 16, the BC Rail railbed, the proposed Stewart-
Omineca Resource Road, and a possible coal slurry pipeline route. 
 
In the route options review and in the cost scenarios, no consideration has been made for 
acquisition of right-of-way, aboriginal rights, or environmental impacts. 
 

 
 
Option 1: Klappan to Fort St. James on BC Rail railbed. 468 km. This route is completely 
on or beside the existing Dease Lake extension. At 468 km, it is the longest route 
considered, but involves no new encroachment. It would connect in Fort St. James to an 
existing trunk of the Pacific Northern Gas (PNG) pipeline, which is presently operating 
from Summit Lake, north of Prince George, to Kitimat and Prince Rupert. Rail was laid 
on the southern portion of the Dease Lake extension, for approximately 270 km. The 
railbed then continues in a northwesterly direction right through the Klappan to Dease 
Lake. In the Klappan, it runs alongside the Skeena River, and is beside most of Shell’s 
2008 drilling sites. 
 
Option 2: Klappan to Smithers, various possible routes ranging in length from 346 km to 
387 km. In Smithers, the pipeline would connect to the Smithers trunk of the PNG 
pipeline. The alternatives described are not the only routing options, and are merely 
illustrative. 
 
2.a  Bell Irving Creek to Highway 37, then south on Highway 16, to Hazelton and 
Smithers. The first portion follows one of the routes that Fortune Minerals is considering 
for a coal slurry pipeline from its proposed Mt. Klappan anthracite mine to Stewart.  
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2.b  Nass River to Highway 37, south on Highway 37 to Hazelton and Smithers. 
Length: 376 km.  
 
2.c On BC Rail railbed to the confluence with the Sustut River, then along the Skeena 
River route of the proposed Stewart-Omineca Resource Road to Hazelton and Smithers. 
Length: 346 km. 
 
2.d Follow the same BC Rail railbed route as in Option 1, to the north end of Takla 
Lake, then use logging roads and new right-of-way southwest to Smithers. Length: 387 
km. 
 
Option 3: Klappan to Watson Lake, Yukon. Klappan to Dease Lake on BC Rail railbed, 
then north on Highway 37 to the highway intersection west of Watson Lake. This will 
meet the route of the proposed Alaska Gas Pipeline on its way through the Yukon, BC, 
and then into Alberta natural gas pipeline. Length: 396 km. 
 
Shell’s spokesman, Doug Ford, suggests that no work has been done to date on pipeline 
options, but that the railbed route to Fort St. James route is a likely choice. He also notes 
that an eastern route is not a candidate, the first reason being that it passes through the 
Spatsizi Plateau Wilderness Park. 
 
Configuring and costing the Klappan gas pipeline 
 
Given the caveat that far too little is known at present about the Klappan coalbed 
methane resource, to make any informed decisions about a takeaway pipeline, the likely 
parameters for a Klappan gas pipeline are these.  
 
• capacity to deliver between 70 and 220 mmcf/day 
• not likely to be expanded in the future 
• length: 350-470 km 
• pipe diameter of 10 – 20 inch covers the low and high capacity scenarios 
 
A review of a number of recent and proposed natural gas pipelines (attached at end) 
reveals that there is almost nothing quite like this one which is modelled for the Klappan.  
 
Longer transmission pipelines – in the range of the Klappan pipeline - tend also to be 
much larger diameter – 36 to 48 inch pipe – and capable of delivering a great deal more 
gas. There is a high correlation between pipeline cost, capacity, and length, and the 
economics of long, low capacity pipelines don’t work in their favour.  
 
In the review, two proposed upstream pipelines in northeast BC, Redwillow and South 
Peace, are configured for smaller pipe but also do not have their own compression, as the 
gas producer supplies gas at pipeline compression levels. 
 
Another near analogue to the Klappan gas pipeline - a somewhat longer pipeline of 
smaller diameter pipe, is the 16 inch Georgia Strait Crossing Pipeline (GSX), cancelled 
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by BC Hydro in 2004. It also has limited applicability to the Klappan scenario, because a 
substantial portion of the GSX was to be a submarine pipeline in Georgia Strait. And its 
$340 million cost, valid perhaps in 2004, is not reflective of pipeline construction costs in 
2008, let alone 2018. 
 
Costs of construction for the Klappan gas pipeline, given the remote setting and the 
length of the route - accommodating crews, equipment, laying pipe - will be similar to 
those for much larger pipelines. Given these factors, the range of cost for the Klappan gas 
pipeline will tend to the higher end of pipeline construction costs. In the examples, costs 
per kilometre vary from a low of one million dollars per km to $2,780,000 per km. The 
two exceptions with costs dramatically off the chart, are the proposed big Arctic 
pipelines: the Mackenzie Gas Project at $13.11 million per km and the Alaska Gas 
Pipeline at $11.11 million per km. Arctic and marine environments push costs 
significantly. 
 
Likely costs for the Klappan pipeline, will be in the range of $1.75 million per km to 
$2.75 million per km. Given the correlation between pipeline cost and both length and 
capacity, the higher capacity pipeline will skew toward the higher end of this cost range. 
 
The principle design factors are pipeline length, pipe diameter, operating pressure, and 
consequent capacity. Terrain is also a factor. Pipelines in the mainly flat and open 
Western Canadian Sedimentary Basin and the US Midwest are considerably less 
challenging in terms of construction, environmental impacts and cost. Upstream 
pipelines, which transport gas, often sour gas, from production facilities to processing 
facilities, may require that the producer supply gas to the pipeline that is already at 
operating pressure, so the compression is not included in a pipeline configuration or 
costing. 
 
Most pipelines are designed and built anticipating future growth, using larger pipe than 
will be necessary in the first years of operation, and planning in where new compressors 
will be located, as well as increasing horsepower on existing compressors. That doesn’t 
work in the Klappan situation, because the exploration work and development decisions 
will identify a fixed production rate of gas, likely with little else coming onstream at any 
time. 
 
Costs have risen considerably this decade for pipelines, escalating in the last two or three 
years. The cost of the GSX Pipeline increased by a factor of 1.17 per year (from $180 
million in 2000 to $340 million in 2004). The cost increase of the Mackenzie Gas 
Pipeline is a factor of 1.325 per year (from $3 billion in 2001 to $16 billion in 2007), with 
the steepest increase in the latest years. Steel and labour costs are primary contributors to 
this phenomenon. 
 
Escalating costs are likely to continue for a decade or more, or as long as US and global 
demand for fossil fuel resources does not mitigate.  
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Cost of a Klappan Gas Pipeline 
 
The following chart shows the total construction cost of a Klappan gas pipeline at various 
cost points and lengths. The range is from $600 million to $1.3 billion. It will tend to the 
higher end for the higher capacity pipelines. These estimations are in 2008, but the cost 
will escalate with time. 
 
 

 
 

The cost of the pipeline is distributed over every molecule of gas that is transported 
through it. The amount of gas in the low (20%), medium (40%) and high (60%) recovery 
rates were factored into the range of pipeline costs, to derive a cost-per-thousand cubic 
feet metric. The values range from eight cents per mcf for the high cost, low recovery 
intersection to one cent for the lower cost, high recovery event. 
 

 
 
 
 

Gas-fired generation 
 
There is at present no nearby unmet demand for electricity; but the communities up 
Highway 37 obtain power from diesel generators which could be “greened up” by 
replacing the diesel with natural gas. In the recent high priced climate for minerals, a 
number of proposed large mines in the area might also be potential customers either for 
gas, or for gas-fired electricity. Recent lobbying campaigns have hoped to persuade 
governments to support construction of a transmission line up Highway 37. If this were 
built, a gas-fired generator would then be able to service many of these potential 
customers. Even if all the mines materialized, all the communities converted to gas-fired 
electricity, and the necessary transmission infrastructure was constructed, the gas demand 
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would still only represent a portion of expected methane production from the Klappan. A 
takeaway pipeline is still a requisite to the viable development of Klappan coalbed 
methane. 
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