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• 33 years in the Oil & Gas Industry

• Appointed by Gov. Owens to Low Income Energy 
Commission in 1998

• Energy Outreach Colorado Board Member since 
2006

• Author of RIK-LIHEAP 2005 Energy Policy Act

• Friend of Skip Arnold, Mary Grassi & Jim Jacob

• Son of Phil & Mary

Who I Am
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May 13th, 1966
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35 Years of Energy Bills
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The Cougar’s Cubs in Action
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Harpoles In China: 2010 & 2012
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China is Looking to Us
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Presentation to Senate Business and Commerce Committee & Senate Natural Resources Committee, April 15, 2008.

Population Growth from 1950-2050
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Quality of Life is Strongly Correlated with 
Electricity Consumption
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Source: U.S. Energy Information Administration, International Energy Outlook 2011, September 19, 2011

World Natural Gas Consumption, 1990-2035
(TCF)
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Russia, Iran and Qatar Form Natural Gas Cartel

Iranian Oil Minister, 
Gholam Hossein Nozari

Alexei Miller, Chief of 
Russia’s state gas 
monopoly - Gazprom

Qatar’s Deputy Premier and 
Minister of Energy and Industry, 
Abdullah bin Hamad Al-Attiya 
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10/21/2008 in Tehran, Iran



Existing Terminals with Expansions
A. Everett, MA :  1.035 Bcfd  (Tractebel)
B. Cove Point, MD :  1.0 Bcfd  (Dominion)
C. Elba Island, GA :  1.2 Bcfd  (El Paso)
D. Lake Charles, LA :  1.2 Bcfd  (Southern Union)

Approved Terminals
1. Hackberry, LA : 1.5 Bcfd,  (Sempra Energy)
2. Port Pelican: 1.0 Bcfd,  (Chevron Texaco)
Proposed Terminals – FERC
3. Bahamas : 0.84 Bcfd,  (AES Ocean Express)
4. Bahamas : 0.83 Bcfd,   (Calypso Tractebel)
5. Freeport, TX : 1.5 Bcfd,   (Cheniere / Freeport LNG Dev.)
6. Fall River, MA : 0.4 Bcfd,  (Weaver's Cove Energy)
7. Long Beach, CA : 0.7 Bcfd,  (SES/Mitsubishi)

Proposed Terminals – Coast Guard
8. Gulf of Mexico: 0.5 Bcfd,  (El Paso Global)
9. California Offshore: 1.5 Bcfd, (BHP Billiton)
10. Louisiana Offshore : 1.0 Bcfd (Gulf Landing – Shell)

Planned Terminals
11. Brownsville, TX : n/a,  (Cheniere LNG Partners)
12. Corpus Christi, TX : 2.7 Bcfd,  (Cheniere LNG Partners)
13. Sabine, LA :  2.7 Bcfd (Cheniere LNG)
14. Humboldt Bay, CA : 0.5 Bcfd,  (Calpine)
15. Mobile Bay, AL:  1.0 Bcfd,  (ExxonMobil)
16. Somerset, MA : 0.65 Bcfd (Somerset LNG)
17. Louisiana Offshore : 1.0 Bcfd (McMoRan Exp.)
18. Belmar, NJ Offshore : n/a (El Paso Global)
19. So. California Offshore : 0.5 Bcfd,  (Crystal Energy)
20. Bahamas : 0.5 Bcfd,  (El Paso Sea Fare)
21. Altamira, Tamulipas : 1.12 Bcfd,  (Shell)
22. Baja California, MX : 1.3 Bcfd,  (Sempra) 
23. Baja California : 0.6 Bcfd (Conoco-Phillips)
24. Baja California - Offshore : 1.4 Bcfd,  (Chevron Texaco)
25. Baja California : 0.85 Bcfd,  (Marathon)
26. Baja California : 1.3 Bcfd,  (Shell)
27. St. John, NB : 0.75 Bcfd,  (Irving Oil & Chevron Canada)
28. Point Tupper, NS 0.75 Bcf/d  (Access Northeast Energy)
29. Harpswell, ME :  0.5 Bcf/d (Fairwinds LNG – CP & TCPL)
30. St. Lawrence, QC :  n/a (TCPL and/or Gaz Met)
31. Lázaro Cárdenas, MX :  0.5 Bcfd (Tractebel)
32. Corpus Christi, TX :  1.0 Bcfd (ExxonMobil)
33. Gulf of Mexico : 1.0 Bcfd (ExxonMobil)
34. Sabine, LA :  1.0 Bcfd (ExxonMobil)
35. Providence, RI ; 0.5 Bcfd (Keyspan & BG LNG)

Existing and Proposed 
Lower-48 LNG Terminals

December 2003

FERC
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Source: Pat Wood, Federal Energy Regulatory Commission, 
LNG Ministerial Conference Presentation 26



4Source: America’s New Natural Gas, America’s Natural Gas Alliance 27



Conventional vs Unconventional Reservoirs

Source: Chris Wright, Liberty Resources Tuesday Lunch Club Presentation, 3/5/13 
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Source: Platts Gas Daily, April 15, 2013

Fracture Treatment in 1949

12 Miles East of Duncan, OK
30



Definition
The use of fluids to create a crack by hydraulic 
pressure
The continued injection of fluids into the created 
crack fracture to make it grow larger
The placement of small granular solids into the 
crack to ensure the crack remains open after the 
hydraulic pressure is no longer applied

Source: Colorado Oil & Gas Association, Hydraulic Fracturing and Water 31



Why HF a Well?

Increase the Rate at which the well is 
capable of producing oil or gas
Most unconventional formations 
Require hydraulic fracturing to be 
economic 
Does not increase total Reserves

Source: Colorado Oil & Gas Association, Hydraulic Fracturing and Water 32



Drilling Distance

Wells Fargo 
Tower ~700 ft

7000 ft.

Aquifer 
400-800 
ft.

Source: Colorado Oil & Gas Association, Hydraulic Fracturing and Water 33



Casing
Multiple layers 
surrounding the 
aquifer

Cement
Conductor Casing
Cement
Surface Casing
Drilling Mud/Cement
Production Casing
Production Tubing

Source: Colorado Oil & Gas Association, Hydraulic Fracturing and Water 34



Surface Casing
Purpose
• Protect ground water
• Provide stable wellbore during 

drilling operation
• Provide well control during 

drilling
Depth Requirements
• Set by State and BLM 

regulations
• Extends below the aquifer

Cement Helps
• Protect casing from corrosion
• Provide zonal isolation
• Support casing in wellbore

Source: Colorado Oil & Gas Association, Hydraulic Fracturing and Water 35



Production Casing

Purpose
• Provide zonal isolation
• Provide well control
• Well path to productive 

intervals
Cement Requirements
• Set by State regulations
• Set by BLM regulations
• Operator requirements

Cement Helps
• Protect casing from 

corrosion
• Support casing in wellbore

Source: Colorado Oil & Gas Association, Hydraulic Fracturing and Water 36



HF Fluids
Depending on the fluid system being pumped various 
additives are used:

Additives are transported in concentrated form
Typically injected at less than 3 gallons per 1,000 gal of 
water (0.3%)
All additive injection rates are controlled.
The purpose of any additive is to help improve the 
overall process

Polymers
Crosslinkers

Surfactants
Clay Control

pH Control
Gel Breakers

Bacteria Control
Fluid Loss Additives

Source: Colorado Oil & Gas Association, Hydraulic Fracturing and Water 37



Fractures and Proppant

Source: Colorado Oil & Gas Association, Hydraulic Fracturing and Water 38



HF Fluids

Source: Colorado Oil & Gas Association, Hydraulic Fracturing and Water 39



Domestic production of shale gas has grown 
dramatically over the past few years

40

shale gas production (dry)
billion cubic feet per day 

Sources:  LCI Energy Insight gross withdrawal estimates as of January 2013 and converted to dry production 
estimates with EIA-calculated average gross-to-dry shrinkage factors by state and/or shale play.  

Adam Sieminski , FLAME March 
13, 2013



Shale gas leads growth in total gas production through 
2040

41

U.S. dry natural gas production
trillion cubic feet

Source:  EIA, Annual Energy Outlook 2013 Early Release

Associated with oil
Coalbed methane

Tight gas

Shale gas

Alaska

Non-associated onshore

Non-associated offshore

ProjectionsHistory 2011

Adam Sieminski , FLAME March 
13, 2013



Forecasts for Shale Gas Resource?

• 2008 - 347 TCF - Energy Information Administration (EIA)
• 2008 - 840 TCF - Navigant for Clean Skies Foundation
• 2009 - 616 TCF - Potential Gas Committee (PGC)
• 2011 - 827 TCF - Energy Information Administration (EIA)
• 2013 – 1,073 TCF - Potential Gas Committee (PGC)

Source: Various resource estimates

42



THE SUPPLY CURVE HAS MOVED

According to the Potential Gas 
Committee, during the last two years, 
the future gas supply estimate for the 

US rose nearly 25% to a 48-year 
record of 2,688 TCF. 
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The “Ferrari” Affect Substantially Reduces 
The Likelihood Of Price Spikes

6 Month Drilling 
Curtailment

5 months after drilling restarts, 
previous production level 
exceeded

One Rig In the Haynesville

Source: Ponderosa Advisors, LLCSource: Ponderosa Advisors LLC 44



Drilling Rig Productivity Continues To Improve
Southwestern Energy
Fayetteville Shale

2,104

4,942

+135%

18

5

‐69%

1,066

2,373

+123%

$2.1$2.9

‐28%

21

68

+224%

160,397

18,360

+621%

Source: Southwestern Energy Financials

Time To Drill
(Days)

Wells Per Yr
Per Rig

Average
Lateral Length

(Feet)

30 Day Ave.
Prod Rate
(Mcf/d)

Unit Prod
Additions

Per Rig Per Yr
(Mcf/d)

Drill & 
Complete

Costs ($MM)
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$3.4B

$1.3B

$1.7B

$1.3B

$1.0B

$1.3B

$5.4B

$2.1B

$1.5B

$4.8B

$.4B $1.3B

PetroChina/Encana

ITOCHU/MDU Resources

CNOOC/Chesapeake

CNOOC/Chesapeake

BHP/Chesapeake

KNOC/Anadarko

BG/EXCO

BG/EXCO

Reliance/Pioneer

Reliance/Atlas

Statoil/Chesapeake

Statoil/Talisman

$12.1 B

BHP Plans to Acquire Petrohawk

Foreign Investment in U.S. Shale

Source: Dr. Jim Duncan, ConocoPhillips, 
Decoding the Relevance of Abundant 
Supply, 2011 COGA Presentation 46



NYMEX Henry Hub Natural Gas Price* 
1996 - 2012 Actual

Source: *Average of last three days of trading as published in the Platts Gas Daily Report
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World LNG Estimated June 2013 Landed Prices
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Perspective: Residential 
Gas Usage

In a single year, the 
average US home 
uses 84 MCF of 
natural gas.

Source: Natural Gas Supply Association
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The Effect of Fracking on Residential Gas Cost

50



The Effect of Fracking on Residential Gas Cost

• With the gas cost in Spain of $10.05/MMBtu, the total 
residential bill would have been: 

• With the gas cost in China of $13.70/MMBtu, the total  
residential bill would have been: 

$67.84

$82.29

80%
Increase

118%
Increase
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What Fracking Means to Low Income Households

2003-2008 NYMEX1 Avg. Price2/MMBtu
-

1 NYMEX – Average last 3 days of close of Natural Gas Contract as reported in Platts Gas Daily Report

2 See Addendum A for supporting documentation

3 2012 Residential Gas Usage – EIA Natural Gas Consumption by End Use

2012 NYMEX1 Avg. Price/MMBtu $2.80

$7.21

Price Differential/MMBtu $4.41

2012 Residential Gas Usage3/MMBtu 4,179,740,000
x

2012 Residential Cash Savings = $18,432,653,400

61%
Drop
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4 US Census Bureau State and County Quickfacts

5 LIHEAP Home Energy Notebook for FY 2009: Appendix B: Income Eligibility Household Estimates; See 
Addendum A

6 Households with income up to 150% of the federal poverty income guidelines or, if greater, 60% of the state 
median income

7 10% decrease due to General Administrative Expense; 15% due to efficiency

• 36% of residential households (114 million total4) are 
estimated to qualify for LIHEAP assistance5

Percent of households LIHEAP eligible .36x

= $6,635,755,2242012 LIHEAP Eligible Cash Savings

2012 Residential Cash Savings = $18,432,653,400

What Fracking Means to Low Income Households
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2012 LIHEAP Total Cash Assistance7 = $2,625,000,000



Reducing Greenhouse Gas Emissions

Source: EIA – Natural Gas Issues and Trends

Natural Gas Coal

Carbon Dioxide 117,000 208,000

Carbon Monoxide 40 208

Nitrogen Oxide 92 457

Sulfur Dioxide 0.6 2,591

Particulates 7 2,744

Formaldehyde 0.750 0.221

Mercury 0.000 0.016

Pounds of air pollutants produced per billion Btu energy
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Kyoto Protocol
US Energy Information Agency reports 
that America’s greenhouse gas emissions 
have fallen 7 percent to 1992 levels.  
US, a non participant in Kyoto Protocol 
Treaty, is the only nation to meet 1999 
forecasted reduction 

Source: Colorado Oil & Gas Association, Hydraulic Fracturing and Water 55



• Gas vs Oil
• Oil price on energy equivalent basis
• Asia, Europe, US (US 5:1 oil equivalent vs 

gas)
US Gas 
boom

US Gas 
discount

Source: Chris Wright, Liberty Resources Tuesday Lunch Club Presentation, 3/5/13 

Gas Prices by Region
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Global Shale Reserves

Source: EIA; Dr. Jim Duncan, ConocoPhillips, Decoding the Relevance of Abundant Supply, 2011 COGA Presentation
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Job Creation

• America’s Oil & Natural Gas Industry supports 
9.2 million men and women across the US in 
a wide range of highly skilled, well-paying 
professions

Source: energycreation.org article on job creation
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Revenue Creation

• The US Oil and Natural Gas industry 
contributes $86 million a day in taxes, 
royalties and other fees – about $31 billion a 
year

Source: The Energy Stimulus
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The Rest
of the
Story
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Conclusions
• Since 1949, 1,400,000 wells have been 

hydraulically fractured in the US…No one has 
ever been able to demonstrate that it is harmful to 
human health

• Low natural gas prices will significantly advance 
the general public health and welfare
– Conversion coal to gas, reduced air emissions
– Energy security, job creation & lower energy 

costs for low income households
65



Conclusions

• Increased industry activity in urbanized areas and 
environmentally sensitive areas should be 
addressed in a collaborative manner without 
demonizing oil and gas development

• What is more important to environmental groups, 
creating an ideological enemy (oil & gas 
development) with an artificial bogeyman 
(hydraulic fracturing) or advancing society?
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John A. Harpole
President 

Mercator Energy LLC
26 W. Dry Creek Circle, Suite 410

Littleton, CO  80120
harp@mercatorenergy.com

(303) 825-1100 (work)
(303) 478-3233 (cell)

Contact Information
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Citations for Report
All of the information utilized for this report is a compilation of information pulled 
from the following data sources:
Ponderosa Advisors LLC
Blue, Johnson Associates, Inc.
Chris Wright, Liberty Resources
Office of Fossil Energy
Office of Oil Gas Global Security Supply
U.S. Department of Energy
Raymond James and Associates, Inc.
Charif Souki, Cheniere Energy Inc.; Cheniere Research
U.S. Federal Energy Regulatory Commission
Institute for Energy Research (IER) 
Energy Information Administration (EIA)
Bernstein Research
Western Energy Alliance
Sutherland LNG Blog
Platts Gas Daily Report, A McGraw Hill Publication
Colorado Oil and Gas Association
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Addendum A

70

Year Average Price per MMBtu
2003 $5.441
2004 $6.092
2005 $8.553
2006 $7.261
2007 $6.934
2008 $8.952

2 Average price calculation between 2003-2008 
using NYMEX average pricing

2003-2008 NYMEX1

Avg. Price/MMBtu = 
$7.21

5 LIHEAP Home Energy Notebook for FY 2009: 
Appendix B: Income Eligibility Household Estimates

Full PDF URL:

http://www.acf.hhs.gov/sites/default/files/
ocs/fy2009_liheap_notebook.pdf

41,767,370 Households



Colorado Water Use

Total (Million gallons/Day)
Total (Billion 
gallons/Year)

Irrigation (crop) 12,322 4497

Irrigation (golf course) 41 14
Public-supply 864 315

Domestic 34 12
Industrial 142 52
Livestock 33 12

Mining 21 8
Thermo-electric 123 45

Total withdrawals 13,581 4957
Source: USGS 2005 Estimated Withdrawals and Use of Water in Colorado, 2005

Source: Colorado Oil & Gas Association, Hydraulic Fracturing and Water 71



Colorado Water Use

Source: Colorado Oil & Gas Association, Hydraulic Fracturing and Water 72



Estimated Water Use

2015: 0.10% of total water use

Source: COGCC

One Acre Foot is Approximately 326,000 Gallons

Source: Colorado Oil & Gas Association, Hydraulic Fracturing and Water 73



HF Disclosure Registry
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New HF Rule

Requires public disclosure of HF 
chemicals using FracFocus.org 

Well-by-well Basis
Include MSDS Information
Trade Secret Protection 

File with COGCC
Justify Trade Secret Status

Source: Colorado Oil & Gas Association, Moving Beyond Misinformation 75



48 hour advance notice from Operator to 
the Commission is required of intention to 
hydraulically fracture a well. 
Stakeholder Rulemaking Process Late 
2011
Most Stringent in Nation

New HF Rule

Source: Colorado Oil & Gas Association, Moving Beyond Misinformation 76



HF Disclosure Registry

Initiated by the Ground Water Protection Council 
(GWPC) and Interstate Oil & Gas Compact Commission 
(IOGCC)
Website Development Committee: Industry, State, & 
GWPC
Industry has unanimously supported the Registry

ANGA (American Natural Gas Alliance)
AXPC (American Exploration & Production Companies)
API (American Petroleum Institute)
IPAA (Independent Petroleum Association of America)
NGSA (Natural Gas Supply Association)
INGAA (Interstate Natural Gas Association of America)

Source: Colorado Oil & Gas Association, Moving Beyond Misinformation 77



Concept of the Registry

Web interface where operators voluntarily register HF 
chemicals

Timely, consistent data
Centralized upload area for operators
Secure information

Web interface where public finds more information on 
the HF process
Well site search tool

Allow public to search for individual HF wells
Query by state, county, API number, production type, lease 
name or well number

From 2011 forward

Source: Colorado Oil & Gas Association, Moving Beyond Misinformation 78



FracFocus Website

Source: Colorado Oil & Gas Association, Moving Beyond Misinformation 79



Improved Search

Source: Colorado Oil & Gas Association, Moving Beyond Misinformation 80



HF Disclosure Example

Source: Colorado Oil & Gas Association, Moving Beyond Misinformation
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Highly Regulated

Source: Colorado Oil & Gas Association, Hydraulic Fracturing and Water 82



COGCC
Rule 205 – Disclosure of Chemicals
Rule 317 – General Drilling Rules
Rule 317B – Drinking Water Protection
Rule 318A – Greater Wattenberg Area 
Rule 341 – Bradenhead Monitoring
Rule 608 – CBM Baseline Sampling
Rules 903, 904, and 905 - Updated Pit Rules
Rule 906 - Spill Notification
Rule 907 – Management of Waste
Rule 325 – Underground Disposal of Water
Rule 908 – Waste Management Facilities

Source: Colorado Oil & Gas Association, Hydraulic Fracturing and Water 83



COGCC

Rule 317B – Drinking Water Protection
• Near surface waters and tributaries that are 

sources of public drinking water
• Mandatory setbacks 
• Enhanced environmental precautions 

Rule 318A - Greater Wattenberg Area 
• DJ Basin
• Sample water wells before drilling

Source: Colorado Oil & Gas Association, Hydraulic Fracturing and Water 84



COGCC

Rule 341 – Bradenhead Monitoring
• Objective: confine stimulation fluids to the 

objective formations
• During stimulation, bradenhead annulus 

pressure continuously monitored
• If pressure increases above 200 psig, verbal 

notification and reporting requirements
• All well stimulation record kept for at least 5 

years

Source: Colorado Oil & Gas Association, Hydraulic Fracturing and Water 85



COGCC

Rule 608 – CBM Baseline Sampling
• Coalbed methane operators
• Pressure test wells
• Sample nearby water wells before, during, 

and after operations
Rules 903, 904, and 905 - Updated Pit 
Rules
• Enhanced  requirements for pit permitting, 

lining, monitoring and containment

Source: Colorado Oil & Gas Association, Hydraulic Fracturing and Water 86



COGCC

Rule 906 - Spill Notification
• Promptly report any spills that threaten waters
• Commission, Environmental Release/Incident 

Report Hotline, and landowner

Source: Colorado Oil & Gas Association, Hydraulic Fracturing and Water 87



HF Fluids

Source: Colorado Oil & Gas Association, Hydraulic Fracturing and Water 88



Source: EIA & DUG Bakken & Niobrara Conference 89


