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Figures 22 and 23 show RSEG’s estimated Montney annual production additions based on 
average rigs working, amount of drilling and completion capital, single-well BE economics and 
distribution of results. 

HORN RIVER BASIN
The HRB, located in northeastern B.C. near the Yukon border, is on the verge of becoming 
Canada’s second commercial unconventional shale play after the Montney. The two most 
prospective gas targets in the HRB are the Muskwa and Klua/Evie shales, with the Muskwa being 
the primary target. We estimated, given the HRB’s remote location and deep drilling depths, an 
average well cost of $9.5 million.

Although all production data is still confidential, operators are leaking positive results with 
many wells exceeding 10 MMcf/d. In addition, companies have contracted for processing and 
transportation services in excess of 800 MMcf/d from third parties. Industry will have to invest 
billions to drill hundreds of wells to meet these commitments. 

figure 22: MONTNEY CORE DRILLING SCENARIOS

core mONTNEY

Core Only Avg. Rigs Running 20 40 60 80 100 120 140 160

Wells 240 480 720 960 1,200 1,440 1,680 1,920

Core Prod'n Adds (Exit Bcf/d) 0.48 0.95 1.43 1.91 2.39 2.86 3.34 3.82

Gross Annual PDP Reserves (Tcf) 1.01 2.02 3.03 4.04 5.05 6.06 7.07 8.08

D&C Capital Spending ($B) $1.37 $2.7 $4.1 $5.5 $6.8 $8.2 $9.6 $10.9
Source: RSEG

FIGURE 23: MONTNEY CORE PEAK RATE DISTRIBUTION
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NEED TO KNOW:
We do not live in a static 
world and results may 
improve/deteriorate for a 
number of these plays. 
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RSEG defines the HRB core as west of the Slave Point carbonate bank, east of the Bovie fault 
and north of where the Muskwa thins. Both the Muskwa and the Klua/Evie are present in our 
preliminary core which measures 1.5 million acres. We assume, based on industry disclosed 
initial rates and production data, that the core will have a median CM IP rate of 7 MMcf/d, 
although this may prove to be conservative.

FIGURE 24: ESTIMATED HRB CORE

Source: GeoScout, company presentations, B.C. government, RSEG
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NEED TO KNOW:
Note the HRB is currently 
pipeline constrained and 
will likely not ramp up for 
a few years
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Related 
RSEG Research 

RSEG Alert
July 15, 2009 

“Horn River Heating Up”

RSEG Play Report
May 11, 2009

“Horn River Basin: Confidential Like 
Marcellus, Potential Like Haynesville, 

Implied Commerciality”
www.rseg.com

Figures 25 and 26 show RSEG’s estimated HRB annual production additions based on 
average rigs working, amount of drilling and completion capital, single-well BE economics 
and distribution of returns. 

EAGLEFORD
The Eagleford shale underlies the Austin Chalk and is above the Edwards Formation across a 
large swath of southwest Texas (the Eagleford-equivalent Tuscaloosa Shale is found as far east 
as Florida). It is a brittle, highly calcareous shale with high total organic carbon (TOC) and 
original-gas-in-place (OGIP) of 200 Bcf/section. Most exploration in this relatively new shale 
is at depths of 7,000-14,000 feet where vitrinite reflectance (VRo) values are between 1.0-1.2, 
leading to high-BTU gas with some associated wellhead liquids production. It is still very early 
in the play’s development. 
 
A handful of IPs has been press released, primarily by Petrohawk Energy (HK). The company 
has estimated EURs of 4-7 Bcfe/well, with an estimated mean recovery of 5.5 Bcfe, and has 
pegged well costs at $4.5-$6 million. HK is the top operator in the Haynesville and believes the 
Eagleford could be equally, if not more, commercial.

We defined the outline of the Eagleford from the depth contours to the top of the shale across 
west Texas at between 9,000-16,000 feet to stay in the gas window. We assume, since the play 
is very early in its life cycle, that the core occupies 40% of the prospective trend.

figure 25: horn river CORE DRILLING SCENARIOS 

core horn river

Core Only Avg. Rigs Running 10 20 30 40 50 60 70 80

Wells 80 160 240 320 400 480 560 640

Core Prod'n Adds (Exit Bcf/d) 0.27 0.53 0.80 1.07 1.34 1.60 1.87 2.14

Gross Annual PDP Reserves (Tcf) 0.51 1.02 1.53 2.04 2.55 3.05 3.56 4.07

D&C Capital Spending ($B) $0.76 $1.5 $2.3 $3.0 $3.8 $4.6 $5.3 $6.1
Source: RSEG

FIGURE 26: HYPOTHETICAL HORN RIVER PEAK RATE DISTRIBUTION 
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Horn River may be eligible for 
B.C.’s 2% until payout royalty 
holiday. We assumed 25%.
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FIGURE 27: ESTIMATED EAGLEFORD CORE 

Source: HPDI, RSEG
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figure 28: EAGLEFORD CORE DRILLING SCENARIOS 

core Eagleford

Core Only Avg. Rigs Running 10 20 30 40 50 60 70 80

Wells 100 200 300 400 500 600 700 800

Core Prod'n Adds (Exit Bcf/d) 0.25 0.50 0.76 1.01 1.26 1.51 1.77 2.02

Gross Annual PDP Reserves (Tcf) 0.36 0.72 1.08 1.45 1.81 2.17 2.53 2.89

D&C Capital Spending ($B) $0.60 $1.2 $1.8 $2.4 $3.0 $3.6 $4.2 $4.8
Source: RSEG

FIGURE 29: HYPOTHETICAL EAGLEFORD PEAK RATE DISTRIBUTION
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$2.44 $2.83 $3.17 $3.50 $3.88 $4.30 $4.91 $5.93 $8.09 $114
$4.31 $5.20 $6.05 $6.99 $7.98 $9.27 $11.07 $15.06 $26.65 $2,135

B/E NYMEX Prices NEED TO KNOW:
The Utica gas shale in Quebec is a promising resource 
that has tested high-rate gas (4.5 MMcf/d in the Shell 
Sainte-Françoise-Romaine No. 1 well in the 1970s). 
However, it still lacks one or two ingredients in the 
complete recipe for commerciality, in our view. While 
the requisite maturity, pressure, market proximity, depth 
and thickness appear to be in place, there is uncertainty 
about the shale’s brittleness and susceptibility to an 
efficient, Barnett Shale-style horizontal frac.

Related 
RSEG Research 

RSEG Alert
June 17, 2009 

“Something More on the Eagleford”

RSEG Alert
June 5, 2009

“A Bird’s Eye View of the Eagleford”
www.rseg.com
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NEED TO KNOW:
We have had several requests from clients to comment on a recent article published by Arthur Berman, available at http://www.aspousa.org/index.php/2009/08/
lessons-from-the-barnett-shale-suggest-caution-in-other-shale-plays/, relating to the Barnett Shale. We would be the first to agree a healthy amount of 
skepticism is critical in any analysis. We disagree, however, with many of the article’s conclusions and provide a few counterpoints to the analysis.
 
Issue #1: “Core areas of the play do not have appreciably higher average EURs than the play overall.”

RSEG: Clear evidence to refute this is provided in this research piece. For example, the average Barnett core well out performs a non-core well by 2X.

Issue #2: “... the EUR from horizontal wells is not significantly greater than from vertical wells. Finally, average well performance has decreased consistently 
since 2003 for horizontal wells.”

RSEG: Figure 30 shows that performance for horizontals wells are 2.5X those of vertical wells and that horizontal wells have been deteriorating from 2003-
2006, but have since been improving. 

Issue #3: There are now almost 12,000 producing Barnett wells, of which two-thirds are horizontals. Cumulative gas production is 5.64 Tcf, with 2.02 Tcf 
coming from verticals.

RSEG: True. However, the high percentage of gas recovery from vertical wells partly reflects a production-weighted average age of about seven years versus only one year 
for horizontals (Figure 31). The average horizontal well is early in its life and has not had adequate time to recover a large portion of its ultimate reserves potential. 
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FIGURE 30: BARNETT TYPE CURVES OVER TIME 

2003 Type Curve (84 Wells) 

2004 Type Curve (279 Wells) 

2005 Type Curve (718 Wells) 

2006 Type Curve (1,309 Wells) 

2007 Type Curve (2,385 Wells) 

2008 Type Curve (2,814 Wells) 

2003 Type Curve (835 Wells) 

2004 Type Curve (580 Wells) 

2005 Type Curve (329 Wells) 

2006 Type Curve (253 Wells) 

2007 Type Curve (144 Wells) 

2008 Type Curve (92 Wells) 

VERTICAL

HORIZONTAL

Horizontal

Vertical

Make sure you exclude the 400+
Barnett oil wells!

Source: HPDI, RSEG

FIGURE 31: CUMULATIVE PRODUCTION FROM BARNETT WELLS 
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NEED TO KNOW CONTINUED:
Issue #4: “... most wells do not maintain the hyperbolic decline projection indicated from their first months or years of production. Production rates commonly 
exhibit abrupt, catastrophic departures from hyperbolic decline ...” “Operators use a terminal decline rate of 4-8% even though there is no evidence for these 
rates from any shale well. I use 15% because this corresponds to the decline rate for Barnett Shale wells with the longest production history.”
 
RSEG: The average Barnett well exhibits a hyperbolic profile, by definition a reduction in percentage decline with time. Both verticals and horizontals follow 
the same trajectory with actual average declines rates of about 5% by year five (Figure 32).

Issue #5: “Operators often state that shale plays have about a 30 to 40 - year production life, but I found the average commercial life for horizontal wells is 
about 7.5 years, although the mode is four years.”

RSEG: 90% of all wells drilled in the Barnett over the last five years are still producing (Figure 33). The average production rate of all horizontal wells drilled 
in 2003 is still greater than 300 Mcf/d while the average production rate of all vertical wells drilled in 2003 is still greater than 135 Mcf/d, well above the 
economic threshold of ~75 Mcf/d required in a $4 NYMEX environment. Using the decline analysis described above and an economic cutoff based on a 30-
year producing life is reasonable, in our opinion.
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FIGURE 32: AVERAGE DECLINE RATES FOR BARNETT WELLS (NO SURVIVORSHIP BIAS)  

Source: HPDI, RSEG
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NEED TO KNOW CONTINUED:
Issue #6: ”My calculations suggest that the Barnett EUR, based on 11,817 horizontal and vertical wells, will be about 8.8 Tcf.” “Cumulative gas production 
is 5.64 Tcf.”

RSEG: The 11,817 wells currently produce about 5 Bcf/d. If the author’s analysis is accurate, it means the field would have a two-year reserves life index 
(RLI). That would be extremely conservative and is inconsistent with a field that will decline in a hyperbolic manner. Based on historical decline analysis, it 
appears that remaining recovery would be more like 9-10 Tcf (Figure 34).

 

Issue #7: “There is little correlation between initial production (IP) rates and ultimately recoverable reserves (EUR).” 

RSEG: Each well‘s productivity and profile is unique, no two will be exactly the same. However, shales are statistical plays with a distribution of results 
around a mean – what you are trying to do is use a relationship that works for a statistically large enough sample and applying it to individual well results. 
We calculated the EURs for 400 horizontal wells drilled in 2005 in the Barnett and we found the R2 to be 56%. While not perfectly predictive, IP remains 
the most transparent indicator of a well’s EUR.
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FIGURE 34: PRODUCTION FROM BARNETT WELLS DRILLED IN 2003-2008 (INCL. FORECAST) 
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Ross Smith Energy Group Disclosure Statement:   
© 2009 Ross Smith Energy Group Ltd. (RSEG). The material presented in this report is provided for information purposes 
only and is not to be used or considered as a recommendation to buy, hold or sell any securities or other financial instruments. 
Information contained herein has been compiled by RSEG and prepared from various public and industry sources that we believe 
to be reliable, but no representation or warranty, expressed or implied is made by RSEG, its affiliates or any other person as 
to the accuracy or completeness of the information. Such information is provided with the expectation that it will be read as 
part of a mosaic of analysis and should not be relied upon on a stand-alone basis. Past performance should not be taken as an 
indication or guarantee of future performance, and we make no representation or warranty regarding future performance. The 
opinions expressed in this report reflect the judgment of RSEG as of the date of this report and are subject to change without 
notice. This report is not an offer to sell or a solicitation of an offer to buy any securities. The offer and sale of securities are 
regulated generally in various jurisdictions, particularly the manner in which securities may be offered and sold to residents of 
a particular country or jurisdiction. Securities discussed in this report may not be eligible for sale in some jurisdictions. To the 
full extent provided by law, neither RSEG nor any of its affiliates, nor any other person accepts any liability whatsoever for any 
direct or consequential loss arising from any use of this report or the information contained herein. No RSEG directors, officers 
or employees are on the Board of Directors of a covered company and no one at a covered company is on the Board of Directors 
of RSEG. RSEG does not invest in any securities. One or more of its directors, officers, employees or consultants of RSEG may 
at times be invested in the securities of a company that is the subject of a report.Manuj Nikhanj has a financial interest in the 
subject company (NYSE-HK) in the form of shares. Salim Jamal has a financial interest in the subject company (NYSE-HK) in 
the form of shares. The views expressed in this report accurately reflect the research analysts personal views about the subject 
securities. RSEG analysts are compensated from overall firm revenue only and are not compensated to express any view about 
an issuer or from proceeds derived from any particular transaction between RSEG or any of its affiliates or issuer. Within the 
last twelve months neither RSEG nor any of its affiliates received compensation from the subject company for any products or 
services.

From time to time RSEG may publish a report on petroleum and natural gas shale formations, such as the Marcellus Shale 
located in the Appalachian basin. RSEG or its affiliates, their respective directors, officers, employees may directly or indirectly 
have an economic interest in these locations and does have economic interest in the Marcellus Shale. 
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Positive:	 This recommendation represents companies or assets that are expected to generate returns in excess of its peer group 
or the sector.
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