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C O V E R

The hydraulic fracturing equipment is on the Nadel & Gussman-
Jetta Operating Co.’s Franks 17 No. 2 well that is completed in the 
Haynesville shale, north of Shreveport, La. Hydraulic fracturing is 
one of the technologies that has allowed for the economic exploita-
tion of the vast gas resources contained in shales, as discussed in 
two articles in OGJ’s special report on trends in unconventional gas, 
starting on p. 39. Photo from Halliburton.
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GAS SHALE—1: Seven plays dominate North America activity 39
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G e n e r a l  I n t e r e s t  —  Quick Takes

IHS Herold: Hofmeister wants independent agency
John Hofmeister, former president of Shell Oil Co., wants 

the US to come up with a comprehensive approach to energy 

and the environment rather than using one that’s politically 

driven.

Speaking on Sept. 22 at the IHS Herold Pacesetters Energy Con-

ference in Greenwich, Conn., Hofmeister called for the imple-

mentation of an independent regulatory agency for energy policy. 

He envisions something similar to what the Federal Reserve has 

been for banking.

He suggests a federal energy resources board that would have 

its own rules, its own funding, and an appointment process inde-

pendent of election cycles.

“If we fail to take the politics out of energy, we are going to 

zig-zag our way into the future,” Hofmeister said. “Energy is too 

important to leave to everyday politics.”

He noted that eight presidents and 18 Congresses have pro-

moted US energy independence while oil imports have continued 

to grow in the last 35 years.

“We have yet to get a grip on what it means to be a modern 

country regarding energy and environment,” he said.

Currently, Hofmeister is founder and chief executive officer of 

Citizens for Affordable Energy, a grassroots organization seeking 

to educate the public about energy.

IHS Herold: Markets to have ‘moderate’ recovery
Prices for light, sweet crude are expected to average $67/bbl 

during 2010, a spokesman said Sept. 22 at the Pacesetters Energy 

Conference.

Oil prices dropped to about $35/bbl during February and 

have since rebounded with reports of improving global economic 

growth. Jim Burkhard, managing director of the IHS CERA’s (Cam-

bridge Energy Research Associates) Global Oil Group, believes that 

oil demand in the Organization for Economic Cooperation and 

Development nations likely peaked in 2005.

“We’re not going to get back to that (oil) demand level again,” 

Burkhard said, which means potentially less upward pressure on 

oil prices, primarily because oil demand in OECD nations contin-

ues to shrink.

The reasons behind lower oil demand include rising fuel econ-

omy standards in many countries and the penetration of alterna-

tive fuels, Burkhard said.

Sara Johnson, IHS Global Insight managing director of global 

macroeconomics, said the US real gross domestic product is be-

ginning to recover, but she expects unemployment rates will con-

tinue to rise going into next year.

“Beware of early 2010,” Johnson said, adding that she expects 

to see the start of job creation toward the end of the first quarter 

and beginning of the second quarter. “Don’t expect a strong ‘V-

shape’ recovery in the US.”

The US dollar will depreciate and demonstrate more weakness 

through 2012, she said.

IHS Herold: Global reserves fall in 2008
Oil and gas companies’ 2008 global investment for exploration 

and development projects totaled $492 billion—a 21% increase 

from 2007—yet oil and gas reserves fell, according to a report 

from IHS Herold Inc. and Harrison Lovegrove & Co. Ltd.

In the latest annual upstream performance review, the two 

companies reported that high oil prices during most of 2008 

helped industry to generate record cash flow of $590 billion, up 

36% from 2007. Report highlights were discussed Sept. 23 during 

the Pacesetters Energy Conference.

Industry’s 2008 cash flow exceeded capital spending by $100 

billion. Cash flow per boe increased 35% from 2007 to $29.66/

boe. Last year marked the second consecutive year cash flow ex-

ceeded investment, the report said.

The 2009 Global Upstream Performance Review is an annual 

analysis of 232 oil and gas companies based on reports filed with 

the US Securities and Exchange Commission and other similar 

agencies worldwide.

“It is a very capital-intensive job to maintain reserves,” said 

Nicholas Cacchione, IHS Herold senior vice-president and codi-

rector of equity research. He expects reserves probably will drop 

in 2009 unless finding and development costs see a dramatic de-

cline.

In 2008, world oil reserves declined nearly 3%, primarily due 

to a 5.2 billion bbl decline in revisions that stemmed from re-

duced commodity prices. Natural gas reserves grew by 3%, the 

same as the past 5 years. Gas production accelerated nearly 5% to 

44.2 tcf.

Reserve replacement costs surged to $23.44/boe, up 70%, while 

finding and development costs rose 66% to $25.50/boe, due to a 

sharp drop in positive reserve revisions. Reserve additions, both 

from all sources and via the drillbit, were down over 20%.

During 2008, worldwide oil and gas revenues were $1.2 tril-

lion, but net income was constrained by rapidly rising deprecia-

tion charges. Net income for 2008 was just under $310 billion.

Spending for proved reserves dropped 30% to $44 billion as 

merger and acquisition activity collapsed during the last 5 months 

of 2008, particularly in the US and Canada. Competition for un-

conventional resources was up sharply, led by US gas shale plays. 

Global spending for unproved reserves more than doubled from 

2007 to $62 billion. ✦
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NYMEX NATURAL GAS / SPOT GAS - HENRY HUB
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1Not available 2Reformulated gasoline blendstock for oxygen blending. 
3Nonoxygenated regular unleaded.
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I n d u s t r y  S c o r e b o a r d

US INDUSTRY SCOREBOARD — 9/28

Motor gasoline 9,217 8,907 3.5 9,008 9,041 –0.4
Distillate 3,437 3,688 –6.8 3,605 3,961 –9.0
Jet fuel 1,486 1,582 –6.1 1,397 1,587 –12.0
Residual 558 514 8.6 578 629 –8.1
Other products 4,755 4,069 16.9 4,202 4,482 –6.2
TOTAL DEMAND 19,453 18,760 3.7 18,790 19,700 –4.6

Supply, 1,000 b/d

Crude production 5,247 4,550 15.3 5,225 5,044 3.6
NGL production2 2,188 2,084 5.0 2,006 2,140 –6.3
Crude imports 9,200 9,654 –4.7 9,255 9,849 –6.0
Product imports 2,430 2,908 –16.4 2,760 3,151 –12.4
Other supply3 1,696 1,542 10.0 1,717 1,546 11.1
TOTAL SUPPLY 20,761 20,738 0.1 20,963 21,730 –3.5

Refining, 1,000 b/d

Crude runs to stills 14,501 14,088 2.9 14,501 14,697 –1.3
Input to crude stills 14,860 14,477 2.6 14,860 15,038 –1.2
% utilization 84.2 82.2 — 84.2 85.4 —

4 wk. 4 wk. avg. Change, YTD YTD avg. Change,
Latest week 9/11 average year ago1 % average1 year ago1 %
Demand, 1,000 b/d

Latest Previous Same week Change,
Latest week 9/11  week week1 Change year ago1 Change %
Stocks, 1,000 bbl

Crude oil 332,753 337,482 –4,729 291,706 41,047 14.1
Motor gasoline 207,700 207,153 547 184,634 23,066 12.5
Distillate 167,793 165,556 2,237 129,625 38,168 29.4
Jet fuel-kerosine 45,152 45,341 –189 39,084 6,068 15.5
Residual 33,902 33,583 319 35,980 –2,078 –5.8

Stock cover (days)
4   Change, %   Change, %

Crude 22.3 22.9 –2.6 20.4 9.3
Motor gasoline 22.5 22.4 0.4 20.1 11.9
Distillate 48.8 47.8 2.1 32.1 52.0
Propane 64.4 65.8 –2.1 56.8 13.4

Futures prices
5 9/18   Change Change   %

Light sweet crude ($/bbl) 71.36 70.91 0.45 102.85 –31.49 –30.6
Natural gas, $/MMbtu 3.52 2.96 0.56 7.41 –3.89 –52.5

1Based on revised figures. 2Includes adjustments for fuel ethanol and motor gasoline blending components. 3Includes other hydro-
carbons and alcohol, refinery processing gain, and unaccounted for crude oil. 4Stocks divided by average daily product supplied 
for the prior 4 weeks. 5Weekly average of daily closing futures prices. 
Sources: Energy Information Administration, Wall Street Journal
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To book your next trip, or to find out more about these special offers, visit airfrance.com/us, call 1-800-237-2747 or contact your travel professional.

*Offers valid one way or round trip on Air France coded and operated flights only. Offers apply to U.S. resident Flying Blue members only, and travel must originate in the U.S. Unlimited mileage accrual during promotional 

period. Triple Miles are calculated on base Miles Flown and class bonus. Other conditions may apply. ©2009 Air France
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McMoRan drilling ultradeep gulf shelf prospect
McMoRan Exploration Co., New Orleans, is setting intermedi-

ate casing at 23,500 ft, below a salt weld, at a proposed 28,000-ft 

ultradeep shelf prospect as part of its Gulf of Mexico exploration 

program.

McMoRan reentered a wellbore on South Marsh Island Block 

230 in 20 ft of water south of Vermilion Bay. The Davy Jones 

prospect involves a large ultradeep structure on four blocks. The 

company will deepen the well to test Eocene Wilcox, Paleocene, 

and possibly Cretaceous Tuscaloosa.

Working interests in the prospect are expected to be McMoRan 

25.7%, Plains Exploration & Production Co. 27.7%, Energy XXI 

15.8%, Nippon Oil Exploration USA Ltd. 12%, W.A. “Tex” Mon-

crief Jr. 8.8%, and a private investor 3%.

Meanwhile, McMoRan plans to kick off a second sidetrack 

shortly at its Blueberry Hill deep gas prospect in 10 ft of water 

on Louisiana State Lease 340. The initial well and a first sidetrack 

established a 190-ft vertical hydrocarbon column, and the second 

sidetrack is to identify an optimum production take point.

McMoRan plans an updip sidetrack of the Hurricane Deep well 

on the southern flank of the Flatrock structure on South Marsh 

Island Block 217 in the fourth quarter of 2009.

Logs at the Hurricane Deep 226 well, drilled to 20,712 ft true 

vertical depth in early 2007, indicated an exceptionally thick up-

per Gyro sand totaling 900 gross ft, the top 40 ft of which were 

hydrocarbon-bearing. McMoRan believes the updip sidetrack 

could intersect a thicker hydrocarbon column.

McMoRan recompleted the Flatrock-5 well in September for 

production of 65 MMcfd of gas equivalent, bringing total output 

from five of the six Flatrock field wells to 265 MMcfed. Flatrock-4, 

shut-in in August due to a wellbore mechanical issue, is to return 

to production in the fourth quarter.

McMoRan plugged as noncommercial the Sherwood deep gas 

exploratory prospect on High Island Block 133. TD is 17,000 ft.

Talisman consolidates in Papua New Guniea
Talisman Energy Inc. has consolidated its foothold in Papua 

New Guinea by farming into Sydney-based New Guinea Energy 

Ltd.’s (NGE) onshore western province permits PPL 268 and PPL 

269.

NGE announced in July 2008 that it had reached an agreement 

with a multinational oil company, but refrained from naming the 

company until the farm-in agreement had been finalized.

For permit PPL 269 NGE will assign an initial 50% interest and 

operatorship to Talisman. Talisman will then reimburse NGE for 

75% of the direct costs of past expenditure—about $5 million—

and fund an agreed seismic program up to a maximum of $6 mil-

lion as well as comit to drilling, completing and testing a well up 

to a maximum of $15 million.

NGE will also have the option of progressively assigning up to 

an additional 20% interest in the permit based on the decisions 

over its funding share in the second and third option wells to a 

maximum of $15 million/well.

If NGE chooses to remain at 50% interest, Talisman will have 

the right to proceed with two additional wells by contributing 

75% of the costs of the second and 65% of the costs of the third.

For PPL268, Talisman will assume an interest and operatorship 

of 15% by reimbursing NGE for 50% of past costs ($2.17 million) 

and funding an agreed seismic program up to a maximum of $5 

million.

Talisman will be able to gain a further 35% by funding 80% 

of the costs of drilling, completing and testing a well. It can gain 

another 20% interest by funding 100% of two more wells.

NGE has decided not to farm out its third permit in the region 

(PPL267) and expects to drill a well on its Panakawa prospect be-

fore yearend.

Talisman’s interests in PNG also include ownership of Rift Oil, 

which also has permits in the western province and a farm-in to 

nearby permits held by Horizon Oil.

Washington exploratory well disappoints Delta
Delta Petroleum Corp., Denver, said its plans for further drill-

ing in the southern Columbia River basin in Washington state 

have been placed on hold until the company reviews completion 

and test information from the Gray 31-23 well, where tests have 

proved noncommercial thus far.

Delta perforated and tested the majority of the prospective 

zones in the Gray well at 11,580-12,280 ft.

“The six lowermost zones demonstrated high pressures as ex-

pected, but have flowed only fresh water to date. The zones lo-

cated further uphole have flowed a combination of water and gas; 

however, the gas volumes have been minimal and substantially 

below precompletion expectations deeming these intervals un-

economic,” the company said.

More tests are planned in the basalt section on intervals that 

had gas shows during drilling.

Delta and Husky Energy Ltd. hold 50-50 interests in 424,000 

net undeveloped acres in the basin.

Aegean to start second phase at Epsilon field
Aegean Energy SA and Kavala Oil SA will use the Ensco85 (E85) 

jack up rig to start the second phase of its drilling program in Ep-

silon field off Greece with what would be the deepest and longest 

well ever drilled there.

The program, which calls for drilling in the Gulf of Kavala 

about 8 km west of Thassos Island and 18 km south from the 

main coast, was approved by the Greek Ministry of Development. 

The well will be spudded by the end of September. It is expected 

to reach a TVD of 5,500 m and vertical depth of 2,900 m within 

90 days.

Aegan Energy secured $50 million from Standard Chartered 

Bank to underpin its program and hired Schlumberger to provide 

drilling management services.

The 2,000-hp E85 rig is capable of a maximum drilling depth 

of 7,600 m.

Last month Aegean Energy completed the PNA-H3 horizon-

tal well on Prinos North field in Greece, which reached a TD of 

4,370 m over 135 days because of the reservoir’s complexity. It 
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Siberian gas plant expansion starts up
Russian petrochemicals giant Sibur LLC announced earlier this 

month start-up of the second stage of its expansion at the Yuzhno-

Balyksky gas processing plant in the Tyumen region, roughly 600 

miles west of Novosibirsk.

The plant handles a hydrocarbon feed associated with crude oil 

production (called “associated petroleum gas”) which it separates 

into natural gas, NGLs, and napthas. Its expansion doubles inlet 

capacity to 3 billion cu m/year (nearly 3 bcfd) and pushes Sibur’s 

company-wide gas processing capacity to 19 billion cu m/year, 

said its announcement.

Sibur told OGJ that its current facilities under the Sibur Group 

include six gas processing plants—Nyagan, Muravlenkovsky, Gub-

kinsky, Yuzhno-Balyksky, Nizhnevartovsk, and Belozerny—and 

three compressor stations—Vyngopurovskaya, Varyeganskaya, 

and Vyngayakhinskaya. All are in western Siberia.

The new complex at Yuzhno-Balyksky consists of a booster 

compression station, drying and low-temperature condensation 

sections, a propane refrigeration plant, and other facilities.

Modernization of Yuzhno-Balyksky gas plant began in 2007 

with the first stage increasing associated-gas processing capacity 

to 1.5 billion cu m/year from 900 million cu m/year.

The just-completed second stage of the expansion was designed 

by NIPIgazpererabotka JSC, Sibur’s engineering center for gas-

processing technologies, said the company. The control system 

was fully automated by Yokogawa Co., Japan. The new complex 

can handle both high and low-pressure associated gas.

When the entire new complex attains design capacity, the plant 

will produce 2.8 billion cu m/year of dry gas and 900,000 tonnes/

year (about 28,000 b/d) of light hydrocarbons.

The capacity increase is aimed at receiving additional volumes 

of associated natural gas, mainly from the Priobskoye oil field that 

is being developed by Rosneft JSC. Sibur said modernization and 

expansion at the Yuzhno-Balysky plant have improved utilization 

of raw stream produced gas to 95%.

Partners break ground on Devil Creek gas plant
Joint venture partners Apache Energy Ltd. and Santos Ltd. broke 

ground at the Devil Creek domestic natural gas processing plant 

site in the Pilbara region of Western Australia about 50 km south 

of Karratha.

The plant will be fed raw gas through a 105-km subsea pipeline 

from the joint venture’s offshore Reindeer field development in 

the WA-209-P permit.

The plant will supply as much as 220 TJ/day of gas into the 

Dampier-Bunbury trunk line. It will also produce as much as 500 

b/d of condensate.

Santos has already signed up CITIC Pacific Ltd., Hong Kong, as 

the project’s foundation gas buyer.

Under the $812 million (Aus.) contract, Santos will supply CIT-

IC’s Sino Iron magnetite mining project at Cape Preston, 100 km 

south of Dampier with 75 PJ of gas over 7 years from the latter half 

was drilled by the Energy Exeter jack up rig. The field lies in 50 

m of water.

This and the Epsilon well are expected to increase production 

to 5,000 b/d from 1,300 b/d. ✦

D r i l l i n g  &  P r o d u c t i o n  —  Quick Takes
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World’s first acoustic optical fiber installed
Composite Energy Ltd., Stirling, UK, installed the world’s first 

downhole distributed acoustic optical-fiber monitoring system in 

a coalbed methane well in Scotland, according to Fotech Solutions 

Ltd., Hampshire, UK, the fiber’s manufacturer.

The system is providing data such as downhole pump condi-

tions, water level, flow profiles across production intervals, well-

head vibrations, and gas flow. Fotech notes that other potential 

uses include monitoring and locating sand production, determin-

ing tubing integrity, and detecting cross flow.

The system includes a low-cost telecoms-grade optical fiber 

and Flotech’s Helios interrogator that provides acoustic or vibra-

tion information for each meter along the fiber’s length, Fotech 

says.

Composite Energy, established in 2004, is active in develop-

ing CBM and holds 21 licenses covering coal fields in Scotland, 

England, and Wales.

Camamu-Almada basin block to be relinquished
A group led by Petroleo Brasileiro SA (Petrobras) plans to relin-

quish the B-CAM-40 exploration block to Brazil’s Agencia Nacio-

nal do Petroleo (ANP).

No further exploration is planned on the Camamu-Almada ba-

sin block, whose exploration license has expired, said Norse En-

ergy Corp. ASA, Oslo, which holds 10% interest. Petrobras holds 

35% interest, and Brazil’s Queiroz Galvao Perfuracao holds 55%.

Production from Manati gas-condensate field on the block 

reached a record 7.13 million cu m/day on Sept. 17. Output had 

averaged 5.23 million cu m/day so far in the current quarter, and 

the record was made possible by the completion of maintenance at 

a fertilizer plant that takes the field’s gas, Norse said.

Norse expects production to stabilize above 6 million cu m/

day for the rest of 2009 and increase further in 2010 (OGJ Online, 

Jan. 22, 2007).

Meanwhile, the 2001 Camarao Norte discovery, 9 km south of 

Manati field, which extends into the BM-CAL-4 block held 100% 

by El Paso Corp., is to be unitized, and unitization discussions will 

occur within months.

Reservoirs at Camarao Norte, formerly BAS-131, are in Upper 

Jurassic Sergi sandstones, same as at Manati. Norse estimates its 

10% share of recoverable oil and gas at 12.4 million boe. The field 

is a 17 sq km ring-fenced area in 40 m of water.

El Paso declared commerciality of the field in the BM-CAL-4 

block and proposed the name of Camarao. ✦
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Correction 
Japan’s refiners facing hard choices, must seek alliances to 

ease closings” (OGJ, Aug. 3, 2009, p. 44) by Tomoko Hosoe, 

the vertical axis (Million b/d) was inadvertently reversed. The 

increments should ascend the axis 0 to 6.
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FERC issues final EIS for FGT expansion project
The US Federal Energy Regulatory Commission’s staff issued 

a final environmental impact statement on Florida Gas Transmis-

sion Co.’s Phase VIII expansion project just 5 months after it issued 

a draft EIS on the proposed $2.46 billion project.

The proposed line expansion in Alabama and Florida would 

add 820 MMcfd of capacity to FGT’s system, FERC said. The project 

would include laying 483.2 miles of multidiameter pipeline, add-

ing 198,000 hp of compression to eight existing stations, building 

a 15,600-hp compression station, constructing three meter and 

regulator stations, and upgrading two existing meter stations and 

building a regulator station, FERC said Sept. 18 in the final EIS.

The proposed expansion, expected to cost $2.455 billion, 

would start service in Spring 2011, assuming that it receives the 

necessary permits and approvals, according to FGT. The system is 

owned by Citrus Co., a joint venture of Southern Union Co., the 

pipeline’s operator, and El Paso Corp.

FERC’s final EIS said the proposed project would have limited 

environmental impacts, with appropriate mitigation measures, for 

reasons similar to those it listed in the draft EIS on Apr. 17. Com-

missioners will consider public comments and the final EIS before 

making a final decision, FERC said.

Golar LNG sign Fisherman’s Landing deal
Golar LNG has signed a heads of agreement to sell LNG from 

the Fisherman’s Landing coalseam methane-LNG project near 

Gladstone to Toyota Tsucho Corp. of Japan.

of 2011. The gas will be used as generation fuel for Sino’s 450-Mw 

electric power station now under construction.

Reindeer field was discovered in 1997 and has a recoverable 

resource range of 390-610 bcf of gas.

Perth-based engineering and construction company Clough 

Australia is engaged as engineering, procurement and module 

fabrication contract for the Devil Creek project.

The $54 million (Aus.) contract is for engineering, design work, 

and procurement of all permanent materials and equipment plus 

fabrication and assembly of all modules for the facility.

Apache Energy in West Perth, a subsidiary of Houston-based 

Apache Corp., has 55% of the project with Santos holding 45%.

Tullow will sell stake to fund Uganda refinery
Tullow Oil Ltd. plans to sell part of its Ugandan assets to fi-

nance an oil pipeline project and other production infrastructure, 

according to state media.

Uganda’s state-owned New Vision newspaper said Tullow con-

firmed it would sell part of its wholly owned Block-2, to finance 

developments in the Lake Albertine basin.

“Uganda’s oil basin development plan is an integrated project 

that requires building of a refinery that is linked with pipelines 

to supply local, regional and international markets,” said Tim 

O’Hanlon, Tullow’s vice-president for African business.

O’Hanlon said a joint venture undertaking is crucial because 

“we are an exploration and production company, but not in the 

Toyota has agreed to buy 1.5 million tonnes/year of LNG for 12 

years beginning in 2014.

Negotiations are now under way for the Toyota Group trading 

company to also buy a minority equity interest in the Fisherman’s 

Landing project.

It is the smallest of the five CSM-supplied LNG plants proposed 

for Gladstone. The $500-million plant, scheduled to come on 

stream in 2012, is being developed by Golar and Perth Co. LNG 

Ltd. and will be supplied by CSM from Brisbane-based Arrow En-

ergy Ltd.’s fields in the Surat basin in central Queensland.

Arrow says it has more than enough gas to supply the first LNG 

train. Site preparation has already commenced and documenta-

tion for front-end engineering and design has been submitted. In 

addition shipping agreements are in place and Toyota has become 

the foundation buyer.

At the moment LNG Ltd. and Golar each have a 40% interest in 

the Fisherman’s Landing plant while Arrow has the option to take 

the remaining 20% stake. ✦

pipeline or refinery business. …We need a partner with expertise 

in this area.”

He said Tullow has “received many interested firms, but we 

are still screening them with the government to get the right part-

ner.”

Uganda’s President Yoweri Museveni has said he will not allow 

international oil companies to refine the oil outside the country, 

saying it must be refined domestically to ensure that more profits 

are retained in the country.

Meanwhile, the discovery of oil in Uganda and plans to build 

a refinery could be delaying construction of the planned 320-km 

Eldoret to Kampala oil pipeline, according to a senior Kenyan 

ministry official.

Work has yet to begin on the pipeline, which was awarded to 

the Libyan-backed Tamoil East Africa in 2006, due to concerns 

that a refinery in Uganda will reduce profitability of their busi-

ness and require more time to recoup their investment.

“The Libyans are asking for certain guarantees that should 

Uganda construct a refinery, it will in no way affect the pipeline 

usage,” said Peter Nyoike, Permanent Secretary in Kenya’s Minis-

try of Energy.

In June, Tamoil announced groundwork on the pipeline was 

expected to begin in July, with completion scheduled for 2011—

4 years later than planned. Tamoil will hold a 51% stake in the 

pipeline, while Uganda and Kenya will jointly hold the remaining 

49%. ✦
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✦ Denotes new listing or a change 
in previously published information.

Additional information on upcom-
ing seminars and conferences is 
available through OGJ Online, Oil 
& Gas Journal’s Internet-based 
electronic information source at 
http://www.ogjonline.com.

2009

SEPTEMBER
ERTC Sustainable Refining 
Conference, Brussels, 44 1737 
365100, +44 1737 365101 
(fax), e-mail: events@
gtforum.com, website: www.
gtforum.com. 28-30.

DGMK Production and Use 
of Light Olefins Conference, 
Dresden, 040 639004 0, 
040 639004 50, website: 
www.dgmk.de. 28-30.

IADC Advanced Rig Technol-
ogy Conference, Houston, 
(713) 292-1945, (713) 
292-1946 (fax), e-mail: 
conferences@iadc.org, website: 
www.iadc.org. 29.

Unconventional Gas Interna-
tional Conference & Exhibi-
tion, Fort Worth, Tex., (918) 
831-9160, (918) 831-9161 
(fax), e-mail: registration@
pennwell.com, website: www.
unconventionalgas.net. Sept. 
29-Oct. 1.

ERTC Biofuels+ Conference, 
Brussels, 44 1737 365100, 
+44 1737 365101 (fax), 
e-mail: events@gtforum.com, 
website: www.gtforum.com. 
Sept. 30-Oct. 2.

OCTOBER
Interstate Oil and Gas 
Compact Commission Annual 
Meeting (IOGCC), Biloxi, 
Miss., (405) 525-3556, 
(405) 525-3592 (fax), 
e-mail: iogcc@iogcc.state.
ok.us, website: www.iogcc.
state.ok.us. 4-6. 

SPE Annual Technical Confer-
ence and Exhibition, New 
Orleans, (972) 952-9393, 
(972) 952-9435 (fax), e-
mail: spedal@spe.org, website: 
www.spe.org. 4-7.

Canadian Offshore Resources 
Exhibition & Conference 
(CORE), Halifax, NS, (902) 
425-4774, (902) 422-2332 
(fax), e-mail: events@otans.
com, website: www.otans.
com. 5-8.

World Gas Conference, 
Buenos Aires, +54 11 5252 
9801, e-mail: registration@
wgc2009.com, website: www.
wgc2009.com. 5-9.

ISA EXPO, Houston, (919) 
549-8411, (919) 549-8288 
(fax), e-mail: info@isa.org, 
website: www.isa.org. 6-8.

Kazakhstan International Oil 
& Gas Exhibition & Confer-
ence (KIOGE), Almaty, +44 
(0) 207 596 5233, +44 (0) 
207 596 5106 (fax), 
e-mail: oilgas@ite-exhibi-
tions.com, website: 
www.oilgas-events.com. 6-9.

Power-Gen Asia Conference, 
Bangkok, (918) 831-9160, 
(918) 831-9161 (fax), 
e-mail: registration@pen-
nwell.com, website: www.
powergenasia.com. 7-9.

Renewable Energy World Asia 
Conference & Expo, Bangkok, 
(918) 831-9160, (918) 831-
9161 (fax), e-mail: registra-
tion@pennwell.com, website: 
www.renewableenergyworld-
asia.com. 7-9.

NPRA Q&A and Technol-
ogy Forum, Ft. Worth, Tex., 
(202) 457-0480, (202) 
457-0486 (fax), e-mail: 
info@npra.org, website: 
www.npra.org. 11-14.

API Fall Petroleum Measure-
ment Standards Meeting, 
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Calgary, Alta., (202) 
682-8000, (202) 682-8222 
(fax), website: www.api.org. 
12-15.

GPA Houston Annual 
Meeting, Houston, (918) 
493-3872, (918) 493-3875 
(fax), e-mail: pmirkin@
gpaglobal.org, website: www.
gpaglobal.org. 13.

Expandable Technology 
Forum, Houston, +44 (0) 
1483 598000, e-mail: sally.
marriage@otmnet.com, web-
site: www.expandableforum.
com. 14-15.

International Oil & Gas Ex-
ploration, Production & Refin-
ing Exhibition, Jakarta, +44 
(0)20 7840 2100, +44 
(0)20 7840 2111 (fax), e-
mail: ogti@oesallworld.com, 

website: www.allworldexhibi
tions.com. 14-17.

SPE/EAGE Reservoir Char-
acterization and Simulation 
Conference and Exhibition, 
Abu Dhabi, (972) 952-9393, 
(972) 952-9435 (fax), e-
mail: spedal@spe.org, website: 
www.spe.org. 18-21.

GSA Annual Meeting, 
Portland, (303) 357-1000, 
(303) 357-1070 (fax), 
e-mail: meetings@geosociety.
org, website: www.geosociety.
org. 18-21.

Oil Shale Symposium, Golden, 
Colo., (303) 384-2235, 
e-mail: jboak@mines.edu, 
website: www.mines.edu/
outreach/cont_ed/oilshale/. 
19-23.

Oil and Gas Transportation in 
the CIS and Caspain Region 
Annual Meeting, Moscow, 
+44 (0) 20 7067 1800, 
+44 (0) 20 7242 2673 
(fax), website: www.theener-
gyexchange.co.uk. 20-22.

SEG International Exposition 
and Annual Meeting, Hous-
ton, (918) 497-5500, (918) 
497-5557 (fax), e-mail: 
register@seg.org, website: 
www.seg.org. 25-30.

SPE/IADC Middle East Drill-
ing Conference & Exhibition, 
Manama, +971 4 390 
3540, +971 4 366 4648 
(fax), e-mail: spedal@spe.org, 
website: www.spe.org. 26-28.

PICT-Passive Inflow 
Control Technology Meet-

ing, Copenhagen, +44 (0) 
1483-598000, e-mail: 
Dawn.Dukes@otmnet.com, 
website: www.inflowcontrol.
com. 27-28.

Louisiana Gulf Coast Oil 
Exposition (LAGCOE), Lafay-
ette, (337) 235-4055, (337) 
237-1030 (fax), e-mail: 
lynette@lagcoe.com, website: 
www.lagcoe.com. 27-29.

North African Oil and Gas 
Summit, Tunis, +44 (0) 20 
7067 1800, +44 (0) 20 
7242 2673 (fax), website: 
www.theenergyexchange.co.uk. 
27-29.

Offshore Middle East Confer-
ence & Exhibition, Manama, 
(918) 831-9160, (918) 
831-9161 (fax), e-mail: 

registration@pennwell.com, 
website: www.offshoremid-
dleeast.com. 27-29.

NOVEMBER
Deep Offshore Technology 
International Conference & 
Exhibition, Monte Carlo, 
(918) 831-9160, (918) 831-
9161 (fax), e-mail: registra-
tion@pennwell.com, website: 
www.deepoffshoretechnology.
com. 3-5.

IPAA Annual Meeting, New 
Orleans, (202) 857-4722, 
(202) 857-4799 (fax), web-
site: www.ipaa.org. 4-6.

GPA North Texas Annual 
Meeting, Dallas, (918) 493-
3872, (918) 493-3875 
(fax), e-mail: pmirkin@
gpaglobal.org, website: www.
gpaglobal.org. 5.

Capture and Geological Storage 
of CO

2
 Symposium, Paris, 

+33 1 47 52 67 21, +33 1 
47 52 70 96 (fax), e-mail: 
patricia.fulgoni@ifp.fr, web-
site: www.CO2symposium.
com. 5-6.

Sulphur International 
Conference and Exhibition, 
Vancouver, +44 20 7903 
2058, +44 20 7903 2172 
(fax), e-mail: cruevents@
crugroup.com, website: www.
sulphurconference.com. 8-11.

Gas Turbine Users Inter-
national (GTUI) Annual 
Conference, Calgary, Alta., 
+9714 804 7738, +9714 
804 7764 (fax), e-mail: 
info@gtui.org, website: www.
gtui.org. 8-13.

Reliable power for 
the oil & gas industry

��Super-low emissions ����������	
����
�	�����
����
��
���

��Flexible����
�������
���
��������
���������
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���

��Scalable �����������1�������������

��Durable���������������������������
�����	�
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�����
�����

��Low maintenance �����!�������"�����
��#�����
����
���

Reliable power when and where you need it.
Clean and simple.

www.capstoneturbine.com
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C a l e n d a r

IADC Annual Meeting, Mi-
ami, (713) 292-1945, (713) 
292-1946 (fax), e-mail: 
conferences@iadc.org, website: 
www.iadc.org. 9-10.

Multiphase User Roundtable-
South America, Rio de Janeiro, 
(979) 268-8959, (979) 
268-8718 (fax), e-mail: 
Heather@petroleumetc.com, 
website: www.mur-sa.org. 
9-10.

API Fall Refining and Equip-
ment Standards Meeting, Dal-
las, (202) 682-8000, (202) 
682-8222 (fax), website: 
www.api.org/events. 9-11. 

Digital E&P Event, Houston, 
(646) 200-7444, (212) 
885-2733 (fax), e-mail: 
cambrosio@wbresearch.com, 
website: www.digitaleandp.
com. 9-11.

NPRA/API Operating 
Practices Symposium, Dallas, 
(202) 457-0480, (202) 
457-0486 (fax), website: 
www.npra.org. 10.

Petroleum Association of 
Wyoming (PAW) Annual Oil 
& Gas Statewide Reclamation 
Conference, Casper, (307) 
234-5333, (307) 266-2189 
(fax), e-mail: cheryl@pawyo.
org, website: www.pawyo.
org. 10.

Deepwater Operations Confer-
ence & Exhibition, Galveston, 
Tex., (918) 831-9160, (918) 
831-9161 (fax), e-mail: 
registration@pennwell.com, 
website: www.deepwateropera-
tions.com. 10-12.

SPE International Oil and 
Gas China Conference & 
Exhibition, Beijing, (972) 
952-9393, (972) 952-9435 
(fax), e-mail: spedal@spe.org, 
website: www.spe.org. 10-12.

NPRA International Lubri-
cants & Waxes Meeting, 

Houston, (202) 457-0480, 
(202) 457-0486 (fax), web-
site: www.npra.org. 12-13.

ASME International Mechani-
cal Engineering Congress and 
Exposition (IMECE), Lake 
Buena Vista, Fla., (973) 
882-1170, (973) 882-1717 
(fax), e-mail: infocentral@
asme.org, website: www.asme.
org. 13-19.

✦Latin America LPG 
Seminar, Miami, (713) 
331-4000, (713) 236-
8490 (fax), e-mail: ts@
purvingertz.com, website: 
www.purvingertz.com. 16-19.

IADC Completions Confer-
ence, Houston, (713) 
292-1945, (713) 292-1946 
(fax), e-mail: conferences@
iadc.org, website: www.iadc.
org. 17. 

Houston Energy Financial 
Forum, Houston, (918) 
831-9160, (918) 831-9161 
(fax), e-mail: registration@
pennwell.com, website: www.
accessanalyst.net. 17-19.

IADC Well Control Asia Pa-
cific Conference & Exhibition, 
Bangkok, (713) 292-1945, 
(713) 292-1946 (fax), 
e-mail: conferences@iadc.org, 
website: www.iadc.org. 18-19.

DECEMBER
Advanced Contract Risk 
Management Europe for Oil & 
Gas, Aberdeen, +44 0 207 
368 9300, e-mail: enquire@
iqpc.co.uk, website: www.
contractriskmanagement. 
MAC=11579.003EDIARY. 
1-2.

Refining and Petrochemicals in 
Russia and the CIS Countries 
Annual Meeting, Amsterdam, 
+44 (0) 20 7067 1800, 
+44 (0) 20 7242 2673 
(fax), website: www.theener-
gyexchange.co.uk. 1-3.

World LNG Summit, 
Barcelona, +44 (0)20 7978 
0000, +44 (0)20 7978 
0099 (fax), e-mail: info@
thecwcgroup.com, website: 
www.thecwcgroup.com. 1-4.

European Drilling Engineering 
Association Expandables, 
Multilaterals and Technolo-
gies Meeting, Vienna, +44 
(0) 1483-598000, e-mail: 
Dukes@otmnet.com, website: 
www.dea-europe.com. 3-4.

Nuclear Power International 
Conference, Las Vegas, (918) 
831-9160, (918) 831-9161 
(fax), e-mail: registration@
pennwell.com, website: www.
nuclearpowerinternational.
com. 8.

Power-Gen International 
Conference, Las Vegas, (918) 
831-9160, (918) 831-9161 
(fax), e-mail: registration@
pennwell.com, website: www.
power-gen.com. 8-10.

PIRA Natural Gas Markets 
Conference, New York, (212) 
686-6808, (212) 686-
6628 (fax), e-mail: sales@
pira.com, website: www.pira.
com. 14-15.

PIRA Understanding Natural 
Gas and LNG Markets 
Seminar, New York, (212) 
686-6808, (212) 686-
6628 (fax), website: www.
pira.com. 14-15.

PIRA Understanding Global 
Oil Markets Seminar, New 
York, (212) 686-6808, 
(212) 686-6628 (fax), web-
site: www.pira.com. 16-17.

2010

JANUARY 
Plant Maintenance in the 
Middle East & Annual Meet-
ing, Abu Dhabi, +44 (0) 
1242 529 090, +44 (0) 

1242 529 060 (fax), e-mail: 
wra@theenergyexchange.
co.uk, website: www.wracon-
ferences.com. 10-13.

Oil & Gas Maintenance 
Technology Conference & 
Exhibition Co-located with 
Pipeline Rehabilitation and 
Maintenance, Manama, Bah-
rain, (918) 831-9160, (918) 
831-9161 (fax), e-mail: 
registration@pennwell.com, 
website: www.oilandgasmain-
tenance.com. 18-20.

Pipeline Rehabilitation & 
Maintenance Co-located with 
Oil & Gas Maintenance Tech-
nology, Manama, Bahrain, 
(918) 831-9160, (918) 
831-9161 (fax), e-mail: 
registration@pennwell.com, 
website: www.pipeline-rehab.
com. 18-20.

World Future Energy Sum-
mit, Abu Dhabi, +971 2 
4090 445, +971 2 444 
3768 (fax), e-mail: ludoiva.
sarram@reedexpo.ae, website: 
www.worldfutureenergysum-
mit.com. 18-21.

SPE Oil and Gas India 
Conference and Exhibition, 
Mumbai, (972) 952-9393, 
(972) 952-9435 (fax), e-
mail: spedal@spe.org, website: 
www.spe.org. 20-22.

SPE Deep Gas Conference, 
Manama, (972) 952-9393, 
(972) 952-9435 (fax), e-
mail: spedal@spe.org, website: 
www.spe.org. 24-27.

API Exploration and Produc-
tion Winter Standards 
Meeting, New Orleans, (202) 
682-8000, (202) 682-
8222, website: www.api.org. 
25-29.

Health, Safety, Environment 
& Training Conference & 
Exhibition, Houston, (713) 
292 1945, (713) 292 1946 
(fax), e-mail: info@iadc.org, 
website: www.iadc.org. 26-27.

The European Gas Conference 
and Annual Meeting, Vienna, 
+44 (0) 20 7067 1800, 
+44 (0) 20 7242 2673 
(fax), website: www.theener-
gyexchange.co.uk. 26-28.

API/AGA Joint Committee on 
Oil and Gas Pipeline Welding 
Practices Conference, New 
Orleans, (202) 682-8000, 
(202) 682-8222 (fax), web-
site: www.api.org. 27-29.

Annual Gas Arabia Summit, 
Abu Dhabi, +44 (0) 20 
7067 1800, +44 (0) 20 
7242 2673 (fax), website: 
www.theenergyexchange.co.uk. 
Jan. 31- Feb. 3.

International Process 
Analytical Technology Forum 
(IFPAC), Baltimore, (847) 
543-6800, (847) 548-1811 
(fax), e-mail: info@ifpacnet.
org, website: www.ifpac.com. 
Jan 31-Feb 4.

FEBRUARY
Deep Offshore Technology 
International Conference & 
Exhibition, Houston, (713) 
963-6271, (713) 963 6296 
(fax), e-mail: registration@
pennwell.com, website: www.
dotinternational.net. 2-4.

IADC/SPE Drilling Confer-
ence and Exhibition, New 
Orleans, (713) 292 1945, 
(713) 292 1946 (fax), 
e-mail: info@.org, website: 
www.iadc.org. 2-4.

Russia Offshore Annual 
Meeting, Moscow, +44 (0) 
20 7067 1800, +44 (0) 20 
7242 2673 (fax), website: 
www.theenergyexchange.
co.uk. 2-4.

Global Petrochemicals 
Conference & Annual Meeting, 
Vienna, Austria, +44 (0) 
1242 529 090. +44 (0) 
1242 529 060 (fax), e-mail: 
wra@theenergyexchange.

co.uk, website: www.wracon-
ferences.com. Feb 9-11.

SPE International Symposium 
& Exhibition of Formation 
Damage Control, Lafayette, 
(972) 952-9393, (972) 
952-9435 (fax), e-mail: 
spedal@spe.org, website: 
www.spe.org. 10-12.

NAPE Expo, Houston, (817) 
847-7701, (817) 847-
7703 (fax), e-mail: info@
napeexpo.com, website: www.
napeonline.com. Feb 11-12.

Annual Petroleum Coke 
Conference, Seattle, (832) 
351-7828, (832) 351-7887 
(fax), e-mail: petcoke.confer-
ence@jacobs.com, website: 
www.petcokes.com. 12-13.

SPE North Africa Technical 
Conference & Exhibition, 
Cairo, (972) 952-9393, 
(972) 952-9435 (fax), e-
mail: spedal@spe.org, website: 
www.spe.org. 14-17.

✦IP Week, London, +44 0 
20 7467 7132, +44 0 20 
7255 1472 (fax), e-mail: 
jbia@energyinst.org.uk, 
website: www.energyinst.org.
uk. 15-18.

Pipeline Pigging & Integrity 
Management Conference & 
Exhibition, Houston, (713) 
521-5929, (713) 521-9255 
(fax), e-mail: clarion@
clarion.org, website: www.
clarion.org. 16-18.

Pipe Line Contractors As-
sociation Annual Conference 
(PLCA), Scottsdale, Ariz. 
(214) 969-2700, e-mail: 
plca@plca.org, website: www.
plca.org. 17-21.

Laurance Reid Conditioning 
Conference, Norman, Okla., 
(512) 970-5019, (512) 233-
2877 (fax), e-mail: bettyk@
ou.edu, website: www.lrgcc.
org. 21-24.
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International Petrochemicals 
Technology Conference & 
Exhibition, Madrid, +44 (0) 
20 7357 8394, +44 (0) 
20 7357 8395 (fax), e-mail: 
enquiries@europetro.com, 
website: www.europetro.com. 
22-23.

Photovoltaics World Confer-
ence & Exhibition, Austin, 
(918) 831-9160, (918) 831-
9161 (fax), e-mail: registra-
tion@pennwell.com, website: 
www.Photovaltaicsworldevent.
com. 23-25.

Renewable Energy World 
North America Confer-
ence & Expo, Austin, (918) 
831-9160, (918) 831-9161 
(fax), e-mail: registration@
pennwell.com, website: www.
renewableenergyworld-events.
com. 23-25.

SPE Unconventional Gas 
Conference, Pittsburgh, (972) 
952-9393, (972) 952-9435 
(fax), e-mail: spedal@spe.org, 
website: www.spe.org. 23-25.

International Downstream 
Technology & Catalyst Con-
ference & Exhibition, Madrid, 
+44 (0) 20 7357 8394, 
+44 (0) 20 7357 8395 
(fax), e-mail: enquiries@
europetro.com, website: www.
europetro.com. 24-25.

SPE/IADC Managed Pressure 
Drilling & Underbalanced 
Operations Conference and 
Exhibition, Kuala Lumpur, 
(972) 952-9393, (972) 
952-9435 (fax), e-mail: 
spedal@spe.org, website: 
www.spe.org. 24-25.

Nitrogen + Syngas Interna-
tional Conference and Exhibi-
tion, Bahrain, +44 20 7903 
2058, +44 20 7903 2172 
(fax), e-mail: cruevents@
crugroup.com, website: www.
nitrogenandsyngas2010.com. 
Feb. 28-Mar. 3.

MARCH
APPEX Conference, London, 
+44 0 20 74341399, 
+44 0 20 74341386 (fax) 
website: www.appexlondon.
com. 2-4.

Subsea Tieback Forum & 
Exhibition, Galveston, Tex., 
(918) 831-9160, (918) 
831-9161 (fax), e-mail: 
registration@pennwell.com, 
website: www.subseatiebackfo-
rum.com. 2-4.

Middle East Geosciences 
Conference and Exhibition, 
Manama, +973 17 550033, 
+973 17 553288 (fax), 
e-mail: fawzi@aeminfo.com.
bh, website: www.geobahrain.
org. 7-10.

SPE Hydrocarbon Economics 
and Evaluation Symposium, 
Dallas, (972) 952-9393, 
(972) 952-9435 (fax), e-
mail: spedal@spe.org, website: 
www.spe.org. 8-9.

Annual International LPG 
Seminar, The Woodlands, 
Tex., (713) 331-4000, 
(713) 236-8490 (fax), 
website: www.purvingertz.
com. 8-11.

CERA Week, Houston, (617) 
866-5992, e-mail: info@
cera.com, website: www.cera.
com. 8-12.

NPRA Security Conference & 
Exhibition, The Woodlands, 
Tex., (202) 457-0480, 
(202) 457-0486 (fax), e-
mail: info@npra.org, website: 
www.npradc.org. 9-10.

Annual European Fuels 
Conference, Paris, +44 (0) 
1242 529 090. +44 (0) 
1242 529 060 (fax), e-mail: 
wra@theenergyexchange.
co.uk, website: www.wracon-
ferences.com. 9-12.

NACE International Corrosion 
Conference & Expo, San Anto-

nio, (281) 228-6200, (281) 
228-6300 (fax), e-mail: 
firstservice@nace.org, website: 
www.nace.org. 14-18.

International Pump Users 
Symposium, Houston, (979) 
845-7417, (979) 845-1835 
(fax), e-mail: inquiry@
turbo-lab.tamu.edu, website: 
http://turbolab.tamu.edu. 
15-18.

API Spring Committee on 
Petroleum Measurement Stan-
dards Meeting, Dallas, (202) 
682-8000, (202) 682-8222 
(fax), website: www.api.org. 
15-18.

Gas Asia, Kuala Lumpur, 
+44 (0) 1242 529 090, 
+44 (0) 1242 529 060 
(fax), e-mail: wra@theen-
ergyexchange.co.uk, website: 
www.theenergyexchange.co.uk. 
16-18.

For more information visit: www.victoryenergy.com   For immediate inquiries call: 918.274.0023

© 2008 VICTORY ENERGY OPERATIONS, LLC  10701 E. 126th St. N., Collinsville, OK  74021

▪ ▪ ▪ Heavy Industrial-Duty Fired and Waste Heat Boilers
 - Pressures - up to 2,000 PSIG 

 - Capacities - up to 400,000 PPH

▪ ▪ ▪ Massive Manufacturing Facilities
- State-of-the-art equipment is utilized to maintain superior levels of quality  

   control for each and every step of the manufacturing process

▪ ▪ ▪ Large Inventory of Parts
- Wall-to-wall boiler-room parts -- ready to ship 24/7

THINK
BIGGER!...

BOILERS

(800) 839-2189
info@ceradyne.com
www.ceradyne.comEngineered Ceramic Specialists

Advanced Ceramics
Outperform Other Materials
Ceradyne advanced ceramic components have demonstrated
20 years of leading performance in harsh oil and gas environments.

- Superior wear and corrosion resistance
- 80% lighter than carbide
- Electrically insulating
- Thermal shock resistant
- Engineered to complex shapes
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Algae’s growing popularity

Paula Dittrick
Senior Staff Writer

Established investors, including one 
notable oil major, are putting money 
into early-stage companies developing 
algae-based biofuel. A handful of algae 
companies are among various entrepre-
neurs racing to commercially produce a 
next-generation biofuel.

ExxonMobil Corp. recently joined 
the race to develop algae-based biofu-
els, saying it will invest $300 million 
with Synthetic Genomics Inc., a San 
Diego company founded by J. Craig 
Venter. ExxonMobil is spending an-
other $300 million internally on algae 
research.

Emil Jacobs, vice-president of research 
and development at ExxonMobil Research 
& Engineering Co., shared some of the 
company’s thinking about its collabora-
tion with Synthetic Genomics.

The collaboration likely will last 5-6 
years, Jacobs told reporters during a 
July conference call in which Exxon-
Mobil announced its investment.

Jacobs said he is unsure what fuels 
ultimately might result from the col-
laboration. He and Venter would not 
discuss specific technology with report-
ers, saying researchers will investigate 
all options.

Synthetic Genomics plans to build a 
test plant in San Diego to study grow-
ing algae in open ponds and in closed 
photosynthetic bioreactors. The test 
plant’s researchers also will study oil-
extraction techniques.

The gist of Venter’s research involves 
genetic engineering on an industrial-
scale culturing of algae to yield hydro-
carbons. Previously, Venter worked on 

sequencing a human genome. He likes 
to describe his current algae research as 
biomanufacturing.

ExxonMobil estimates that ultimately 
billions of dollars worth of investment 
could be needed before achieving com-
mercial production of an algae-based 
fuel. The initial $300 million invest-
ment is intended to help Venter tweak a 
biochemical path to alter the molecules 
of algal oil, leaving a hydrocarbon.

ExxonMobil’s thinking
The major’s decision came after its 

executives quietly investigated biofuels 
in general for more than a year. After 
considering the technical challenges of 
potential next-generation biofuel op-
tions, algae rose to the top of Exxon-
Mobil’s list.

“As far as products to expect from this 
program, our intent is to make hydrocar-
bons that look a lot like today’s transpor-
tation fuels,” Jacobs said. “We want to 
produce hydrocarbons that can go into a 
refinery to be processed along with other 
petroleum streams and then used in the 
transportation fleet or even jet fuel.”

ExxonMobil planners want a biofuel 
that can attain large-scale production. 
Environmental footprint was another 
consideration. ExxonMobil considered 
water use, land use, and carbon emis-
sions likely to result from the produc-
tion of various biofuels.

The initial plan is to come up with 
a modular design involving an optimal 

plant size. Then other production sites 
can be built as needed, Jacobs said.

Others react
Paul Dickerson, a partner with 

Haynes & Boone LLP, welcomes Exxon-
Mobil’s involvement in algae research. 
Dickerson launched the law firm’s clean 
technology practice group. Formerly, he 
was chief executive of the US Depart-
ment of Energy’s Office of Energy Ef-
ficiency and Renewable Energy.

“All alternative energy provides a 
wonderful opportunity for incumbent 
energy companies,” Dickerson said. 
“Exxon has been focused on energy 
production and distribution for gen-
erations. If we are bringing Exxon’s 
expertise to alternatives, we as a nation 
are stronger.”

He sees the clean technology in-
dustry entering a development phase 
where oil and gas companies can 
provide financial backing and also can 
provide valuable experience on con-
verting successful laboratory results 
into practical commercial application.

“Clean-tech entrepreneurs are now 
looking to scale up, and oil companies 
know this drill,” Dickerson said. “Oil 
companies have a long track record of 
planning, financing, and overseeing 
large projects. There are many areas for 
potential technical collaboration.”

Michelle Ashby, chief executive of-
ficer of MINE LLC, and an organizer 
for energy investor meetings, notes 
algae may be the first in a new age of 
biofuels in which researchers carefully 
examine the whole life cycle involved 
in creating a fuel.

“There are a lot of tracks moving at 
the same time, one of them will emerge,” 
to become mainstream, she said.

ExxonMobil believes any significant 
algae-based commercial development 
is still years away. “This is very early 
days,” Jacobs said. “We’ve got a lot of 
work ahead of us.” ✦

ExxonMobil Corp. is financially assisting 
Synthetic Genomics Inc.’s research into 
algae-based biofuels. Photo from Synthetic 
Genomics.

Previous Page Contents Zoom In Zoom Out Front Cover Search Issue Next Page

Previous Page Contents Zoom In Zoom Out Front Cover Search Issue Next Page

OIL GAS&
JOURNAL B

A

M SaGEF

OIL GAS&
JOURNAL B

A

M SaGEF

http://www.qmags.com/clickthrough.asp?url=www.ogjonline.com&id=13932&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.qmags.com&id=13932&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.ogjonline.com&id=13932&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.qmags.com&id=13932&adid=logo


Introducing Protégé™ multi-gas monitor. Tough, ergonomic 

and UL 913 7th edition certifi ed. With a unique hourglass shape, 

bright display and intuitive user interface, Protégé helps you 

identify threats quickly and easily. Shown here actual size, it fi ts in

your hand perfectly. It’s the fi rst monitor with UL 913 7th edition

certifi cation, meeting the highest global standards for toughness, 

durability and quality. What else would you expect from Scott? 

To learn more, visit www.scotths.com/protegepog.

AND THE PALM OF YOUR HAND. 

CONFORMS TO THE STRICTEST
COMPLIANCE STANDARDS.

www.scotthealthsafety.com

©2009. All rights reserved.
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Dissent is just dissent
According to liberal assertions, to resist the 

radical stampede under way in the US is to be 
rude, violent, or racist. And liberals making these 
assertions want to improve political discourse. 
Does anyone see contradiction here?

The allegation of rudeness comes from Presi-
dent Barack Obama. On Sunday public-affairs tele-
vision programs Sept. 20, Obama criticized three 
cable news networks for encouraging misbehavior. 
“The easiest way to get on television right now 
is to be really rude,” he said on ABC’s This Week 
with George Stephanopoulos. On CNN’s State of 
the Nation, he urged networks to “reward decency 
and civility in our political discourse.” And on 
CBS’s Face the Nation, he said news programs and 
blogs “can’t get enough of conflict,” adding, “It’s 
catnip to the media right now.”

Liberal blitz
Who opposes civil discourse? But where’s civil-

ity in the liberal blitz Obama has tried to press on 
the nation since taking office, including national-
ization of US automakers, previously unimaginable 
government spending, state-centered overhaul of 
health care, and reconfiguration of the energy mix?

Offering blithe and often indefensible assur-
ances to the contrary, the president proposes to 
expand government and hike costs of American 
existence for dubious reasons—and to do so 
swiftly. He has shown scant interest in discourse; 
he has, in fact, started a fight. To now scold the 
media for reporting conflict is disingenuous.   

Woops. The fight metaphor implies violence, 
fear of which brought House Speaker Nancy Pelosi 
(D-Calif.) to tears during a Capitol Hill news con-
ference Sept. 17. Asked whether intensifying polit-
ical debate in the US might incite violence, Pelosi 
likened currently heated rhetoric with language 
in use during a gay rights controversy that led to 
the assassinations of two San Francisco officials 
in 1978. “I think we all have to take responsibility 
for our actions and our words,” the weepy speaker 
said. Of pointed commentary, she warned, “The 
ears that it is falling on are not as balanced as the 
person making the statement might assume.”

Pelosi’s choke-up followed formal admonish-
ment of Rep. Joe Wilson (R-SC) for an alarming 

indiscretion during Obama’s Sept. 9 speech to Con-
gress on health care reform. When the president 
said legislation wouldn’t provide illegal immigrants 
free coverage, Wilson blurted, “You lie!” Wilson 
apologized for what he described as a spontaneous 
breach of decorum. But the outburst revived suspi-
cions that he is racist, which he denies.

By then, the racist cobra was out of the basket 
and riling the crowd. Did opposition to the first 
African-American president in US history betray 
racism? Yes, declared former President Jimmy 
Carter after Wilson’s blunder. “I think an over-
whelming portion of the intensely demonstrated 
animosity toward President Barack Obama is 
based on the fact that he is a black man, that he’s 
African-American,” Carter said on NBC Nightly 
News a day before making similar observations in 
a speech at Emory University.

All these allegations dangle on threads of truth. 
Rudeness happens, even in public life. Much more 
regrettably, some sick people commit violence, 
sometimes acting out political delusions. And, 
yes, racism lingers in American society. But 
it’s possible to disagree with Obama’s program 
without being guilty of any of that. In response 
to Obama’s very liberal and urgently promoted 
program, dissent can be simply dissent, however 
hard its edges.

Familiar theme
Oil and gas professionals may sense a familiar 

theme in these utterances by liberal celebrities. It’s 
how the statements characterize opposition instead 
of responding to it. The dominant political party, 
controlled now by its most liberal members, serves 
up an agenda that many Americans see as radical 
then treats disagreement as evidence of behavioral 
disorder. No wonder people are angry.

For the oil and gas industry, such treatment is 
standard. Industry expertise has come to be seen 
as perversion. US energy policy therefore heads 
in more errant directions, more rapidly, than 
ever before. Like Americans staging latter-day tea 
parties, the industry no longer can afford just to 
express rational concern about important issues. 
It first must redress condemnation by antagonists 
who’d rather moralize than argue. ✦
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Policy makers and business leaders 
are sharpening their focus on ways to 
reduce greenhouse gas (GHG) emis-
sions in the belief these reductions 
could improve the economy, weather, 
and quality of life. This topic has 
grown to such global pervasiveness that 
GHG issues now provide a common 
touchstone for all industrialized and 
emerging economies. While the merits 

and concerns 
surrounding 
GHG emissions 
are too complex 
to examine fully 
in a single ar-
ticle, the drive to 
reduce emissions 

has identified a universal benefit and is 
gaining momentum.

When applied selectively, increases 
in production efficiency reduce GHG 
emissions and increase business mar-
gins. Various regulatory initiatives 
would require operating improvements 
to account for GHG reductions of from 
2% to more than 10% between 2010 
and 2015.1 Overall, increased produc-
tion efficiency involves: 

• Energy recovery; heat losses to the 
environment.

• Higher mechanical reliability; less 
shutdowns, flaring, and process vent-
ing.

• Improved energy transfer process-
es—thermal and mechanical.

• Recovery and reuse of processing 
chemicals and byproducts.

Government regulations at all levels 
are demanding higher efficiency rat-
ings and stepped up energy reduction 
programs.2 Individual states also are 
instituting their versions of GHG reduc-
tion programs, which, combined with 
federal programs, are included in the 
expanding requirements for project 
permitting, operations, and GHG re-
porting.

Communities surrounding US 
production centers are encouraged to 
participate in the development of poli-
cies that regulate industrial projects and 
operations in their area. This pattern is 
being repeated around the globe, albeit 

at a slower pace in developing nations, 
with GHG initiatives becoming part 
of international trade, customs, and 
tariffs.3

Benchmarking GHG reductions is 
now an aspect of corporate sustain-
ability. A corporate record of GHG 
reductions can be considered for the 
evaluation of preferred suppliers, part-
nerships, alliances, government regula-
tions, and investor decisions. 

Environmental policies that add 
GHG provisions raise the barrier for 
market entry, which is a concern for 
industries that supply consumer goods.

Existing production sites have a 
vested interest in their facilities’ com-
petitive position. Investments in the 
producer’s time and resources must 
address these issues:

• Improve the producer’s competi-
tive position.

• Provide an equal or greater return 
with less risk  than the alternatives.

• Combined with competitor activi-
ties, address a government’s responsi-
bilities to community concerns.

GHG specifications
GHG is measured as a carbon dioxide 

equivalent (CO
2
e), where chemicals or 

commodities released into the environ-
ment are converted to their CO

2
e by a 

factor specific to that chemical or com-
modity. Resources for the conversion, 
are numerous and exhaustive.4 5 Table 
1 shows a few common fuels used in 
industry. Fuel use is the largest source 
of GHG emissions.

Unburned fuel in the form of meth-
ane (CH

4
), nitrous oxides (N

2
O), and 

other contaminants associated with 
low-combustion efficiency contribute 
to a fuel’s GHG production. 

Poor combustion is the primary 
reason solid fuels (i.e., coal, coke, and 
waste products) produce three times 
the CO

2
e impact of natural gas, in addi-

tion to emitting elevated levels of sulfur 
and nitrogen oxides (NO

x
). Maximiz-

ing the heating potential of any fuel 
reduces fuel use and CO

2
e production. 

But plant fuel gases containing lique-
fied petroleum gas (LPG) can have 

Rick Beaubien
Consultant
Houston

Efficiency improvements cut
 GHG emissions, help profits
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priority for increasing product 
yields, equipment reliability, 
and GHG reduction.

Flare gas
Most large production sites 

are using flare gas recovery 
systems to meet emission 
requirements. Originally 
designed to scrub flare gases 
for sulfur compounds before 
rerouting to fuel gas, the 
gas stream is typically high 

in LPG from leaking tower relief or 
pressure control values. An exception 
would be a coker unit drum blowdown 
system or other intermittent wet gas 
stream that is predominantly hydrogen, 
methane, and nitrogen.

Although both systems need removal 
from the flare, LPG-rich streams should 
be routed separately to light ends 
separation for product recovery. The 
rate and composition of the LPG-rich 
streams are typically more consistent 
due to the stream source.

Flare gas recovery systems are 
also typically operating at capacity 
as maintenance or a down period is 
needed to remedy the source of leaks. 
Repeat maintenance items require a 
higher specification for modification or 
replacement before repairing. 

Boilers, process heaters
In many installations, fired equip-

ment has evolved into a combination of 
complex technologies that support re-
sponsive air-fuel control with feedback 
on carbon monoxide (CO) emissions, 
air and process preheat, NO

x
 reduction, 

and a complete emissions-monitoring 
recorder.

Advanced NO
x
 reduction technolo-

gies that were developed on the West 
Coast to meet strict clean air initiatives 
are now expanding eastward. This 
technology features a combination of 
ultralow NO

x
 burners with stack-gas 

exhaust recycling and real-time emis-
sions reporting to the regulatory agen-
cies. The combination of firing controls 
and gas recycling needed to maintain 
design emission capabilities typically 

Priority should be given to manage-
ment of hydrogen because of its higher 
value as chemical feed, even with a 
CO

2
e of zero. Hydrogen is typically 

present in the plant fuel system only 
from cracked light ends production.

Properly configured production sites 
have a cascading route for all hydrogen 
bleed or vent gas streams that contain 
a 70% or greater concentration of hy-
drogen. Hydrogen production is costly, 
and the byproduct stream is eventually 
a high-volume CO

2
 exhaust to the en-

vironment. Hydrogen plants can be the 
highest source of GHG emissions from 
a typical refinery.

Fig. 1 shows hydrogen and the other 
components of typical plant fuel gas, 
including LPG. Hydrogen has displayed 
a heightened pricing differential to 
natural gas throughout the past busi-
ness cycle.10 Hydrogen price estimates 
are based on a natural gas feed, steam 
methane reforming expenses, and a 
nominal return on operations. Actual 
prices may vary due to regional valu-
ations and logistics, but the difference 
noted across all periods can justify 
operating changes, and investment over 
half the period.

Fuel gas containing olefins, amine 
mist, and other reactive compounds 
can produce sludge that reduces the 
capacity of fired equipment. An accu-
mulation of sludge will restrict the fuel 
gas line flow, foul and misalign burner 
flame patterns, reduce burner capac-
ity, and increase both maintenance 
and GHG emissions. Combined with 
scheduled and unscheduled mainte-
nance, light hydrocarbon recovery is a 

20% more than the CO
2
e of 

natural gas, in addition to 
the loss in value compared 
to the finished LPG prod-
uct. While a project’s focus 
may lie in the reduction of 
greenhouse gases, economic 
justification will remain the 
driver for implementation.6

The next largest GHG 
emissions issue can be the 
selection and use of process 
refrigerants.

Table 2 lists the most common re-
frigerants and their properties, includ-
ing values of CO

2
e as kilograms of CO

2
/

kg of refrigerant, normal boiling point, 
and safety classification.7 8 Although the 
refrigeration system is process-specific, 
the refrigerant selection is typically 
based on the process requirements and 
safety of personnel and property sur-
rounding the equipment.

Table 2 compares the price ratio 
of a nominal quantity of different 
refrigerants to R744 (CO

2
). Although 

the service capabilities are different, 
engineered refrigerants are high-cost 
compared to a commodity application. 
Refrigeration systems are estimated to 
have an inventory loss of 10-50%/year 
of normal operations.9

The equipment CO
2
e is a percent-

age of the total refrigerant inventory. 
Although direct refrigerant substitu-
tion is typically cost-prohibitive, and 
the power requirements for a process 
service with different refrigerants can 
vary, system replacements provide the 
opportunity to factor the refrigerant 
cost into the evaluation of different 
refrigeration systems.

Where possible, system specifica-
tions should be reviewed and purchas-
ing decisions made for outside, com-
mon-process operations to incorporate 
process safety with lower refrigerant 
costs.

Plant fuel gas
Because components in the fuel gas 

system have a higher value as finished 
products they are justified for removal 
with operating changes or investment. 

CO
2
e OF COMMERCIAL FUELS USED 

IN INDUSTRY AND TRANSPORTATION          
Table 1

Kg of CO
2
/MMbtu Natural gas basis

Natural gas 52.9 1.00
Propane 63.1 1.19
N-butane 65.0 1.23
Regular unleaded 70.9 1.34
Jet fuel 70.9 1.34
No. 2 heating oil 73.2 1.38
No. 6 heating oil 78.8 1.49
Bituminous coal 93.5 1.77
Anthracite coal 103.6 1.96
Petroleum coke 113.7 2.15
Waste tires 112.8 2.13
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into recyclable 
products for reuse 
or sale, resulting 
in less material 
being sent to the 
landfill.

Some of the 
most impressive 
improvements 
have occurred in 
the alkylation and 
cracking zeolite 
combinations. 
Long known for 
their qualities of 
high activity from 
a large surface-to-
mass and reactive-
metal content, op-
erations that were 
once elevated-tem-
perature, vapor 
phase with catalyst 

coking tendencies are now moderate-
temperature, liquid phase reactions.

Because these technologies no longer 
require fired feed heaters, chrome-
molybdenum reactor metallurgies, 
and repeated start-ups and shutdowns 
for reactor switchover or regenera-
tion, there is a marked reduction in 
product losses. Additional benefits of 
these technologies include less energy 
consumption, lower operating costs, 
and the elimination of the associated 
GHG emissions. Existing and compet-
ing technology licensors provide the 
options, and alternative catalyst suppli-
ers are typically available. 

The marketplace is growing increas-
ingly crowded with a wide variety 
of catalyst alternatives that provide 
dramatic increases in desulfurization, 
denitrification, dearomatization, and 
other properties required for cleaner-
burning fuel. Although these catalysts 
are more expensive, their activity, 
yields, and extended performance pro-
vide reduced preheat and start-up/shut-
downs for changeout. Catalyst advances 
justify their installation and operational 
investments. 

Large distillation operations have 
feed or bottoms heating from fired 
heaters or steam condensers. Fired heat-
ers have limits on their duty and are 
typically part of the overall site emis-
sions permit.

Attempts to increase the tower bot-
toms’ temperature to increase product 
purity or yield of heavier components 
can be limited. Converting the reboiler 
to feed heating or adding feed preheat 
exchange against the bottoms’ stream 
can improve product yields with equiv-
alent or lower GHG emissions rates and 
a savings in fuel use.

The investment is negligible in 
comparison to feed or reboiler heater 
replacement and the possible repermit-
ting requirements. Reboiler duty and 
associated GHG emissions reductions of 
7-10% have been achieved by revising 
existing configurations. 

Catalyst selection
Catalyst improvements continue to 

prove their worth with reduced operat-
ing conditions, higher product selec-
tivity, increased product yields, and 
extended operating periods between 
regeneration or replacement. Even the 
catalyst materials continue to evolve 

reduces the fired heater capacity.
Because process heaters typically 

operate at a lower combustion effi-
ciency when at maximum capacity, the 
equipment revisions needed to reduce 
NO

x
 emissions also limit processing 

flexibility. Permitting for new construc-
tion often requires retrofitting fired 
equipment to reduce or offset a site’s 
NO

x
  emissions. The opportunity for 

increased firing efficiency and firing 
capacity is in balance with require-
ments for lower NO

x
 production. En-

gineered equipment specifications and 
supplier competence with the existing 
control systems are a priority for flex-
ible, long-term, reliable operations.

A utility offset is the use of heat 
recovery systems on existing exhaust 
stacks or process streams currently 
routed to the environment or process 
coolers, respectively. All the principles 
of thermal pinch with cost consider-
ations for pumping and equipment 
purchases should be compared. Many 
high-temperature tower operations 
allow for overhead duty reductions of 
30-50% with interstage tower pump-
around duties. High-temperature prod-
uct streams are also a source for steam 
generation or additional feed preheat. 

Fig. 1US GULF COAST PRICES OF PLANT FUEL GASES

Source: Price data from Platts
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equipment left in place and complex 
stream routings introduce materials and 
stress into operating equipment outside 
of the design considerations. The cost 
of unused lines and equipment left in 
place is difficult to quantify in product 
loss, repeat repairs, personnel expo-
sure, and future consequences. Timely 
removal is always advisable.

Start-up, shutdown
Up-to-date procedures guide safe 

and environmentally secure opera-
tions. But continuous improvements in 
operations performance have reduced 
the experience personnel have with 
start-ups and shutdowns.

Training, timed shortly before a 
planned start-up, is warranted on 
large investments with high operating 
temperatures and pressures, light-ends 
compression, or other technologies 
with an extended vent or flaring peri-
od. New, revised, and existing produc-
tion units are implementing procedures 
that strive to eliminate flaring during 
start-ups. Planning and creative proce-
dures are essential to incorporate all the 
site-specific implications.

Production start-up activities begin 
with planning in the engineering and 
construction or maintenance phase. 
Proper planning can reduce start-up 
time by 25-50% by eliminating rework 
and unplanned repairs. No set proce-
dure directly applies to all sites because 
each site has configuration details 
that must be individually addressed. 
Operating procedures offer an area for 
continuous improvement.

applications for anticipated operations 
over the equipment life cycle. The out-
come of any analysis can differ as the 
basis for a long reliable or short-term 
life expectancy.  

Varying the drive speed can add ef-
ficiency to specific equipment services, 
but justifying an investment solely on 
an efficiency basis is difficult unless 
there are extended periods of underuti-
lization.

Reviewing the market period to 
date may shift production profitability 
to product yields instead of increased 
charge rates with alternative charge 
stocks.  Higher efficiency mechanical 
operations deserve a review in an un-
derutilized production market scenario.

Fixed equipment, such as exchanger 
configurations, have design options 
like bell heads that can reduce purchase 
costs and leaks and still provide access 
for cleaning and inspection. Unused 
vessel flanges, specified as part of 
standard configurations, provide more 
leakage points and require monitoring. 
Improvements such as heater insula-
tion, sealed box closures, roof seals, 
and optimized heat distribution provide 
incremental operation and maintenance 
savings. Numerous areas, ranging from 
rotating equipment seals to gasket 
materials, affect product losses, equip-
ment reliability, and operating costs. 
Advances in equipment technology 
provide justifiable alternatives.

Production configurations (the 
flow of a process between equipment) 
become more complex as a produc-
tion site ages. Piping or out-of-service 

Equipment selection
Equipment selected for replacements, 

modification, or repair must be engi-
neered to the correct specifications to 
reduce maintenance under anticipated 
operating conditions. Production main-
tenance strives for a planned schedule 
based on equipment monitoring to 
provide the preventive activities and 
minor repairs necessary to continue 
operations that are safe and adhere to 
environmental rules.

Repeated equipment repair indi-
cates inadequately engineered parts or 
altered process conditions. Rotating 
equipment specifications under the 
American Petroleum Institute provide 
a baseline for long-term performance, 
and additional qualifications may be 
warranted.11

Although equipment decisions are 
case by case, motor drives, pumps, 
compressors, and gear-system effi-
ciency generally improve with lower 
revolutions per minute (rpm) basis 
friction. Motor efficiency rating is also 
essential, especially in small motor siz-
ing. Equipment costs are typically the 
reverse—lower with higher operating 
rpm and lower efficiency.

Also, oversized, high-efficiency 
motors operating at a reduced load 
can—and frequently do—operate as 
efficiently as smaller, less efficient mo-
tors operating at design capacity. The 
higher-efficiency motors are expected 
to operate more reliably. Steam tur-
bines, typically smaller sizes or operat-
ing at reduced load, can have a fraction 
of the operating efficiency of a compa-
rable electric motor drive.

Backup service aside, continuous 
low-pressure, steam turbine driver 
use should be avoided, and all turbine 
operations should strive for operation at 
full capacity.

Intermediate and low-pressure steam 
turbine drivers can lose efficiency at 
a rate of more than 0.7:1 at reduced 
rates. For example, a 30% reduction in 
driver capacity can cause a 20% loss 
in efficiency. Equipment selection for 
reliability, efficiency, and cost consists 
of an engineering analysis of different 

COMMERCIAL REFRIGERANTS USED IN THE PROCESS INDUSTRY Table 2

ASHRAE  number KgCO
2
 / kg NBP1  (oF.) Safety class2 Price ratio

R717 (ammonia) 0 -28 B2 3
R728 (nitrogen) 0 -320 A1 3
R744 (CO

2
) 1 -109 A1 1

R290 (propane) 3 -44 A3 4
R600 (N-butane) 4 31 A3 5
R600a (I-butane) 8 11 A3 6
401A 18 -30 A1 199
401B 15 -32 A1 201
401C 21 -23 A1 204
402A 1,680 -57 A1 227
402B 1,064 -53 A1 362
407C 1,526 -47 A1 213
409A 0 -32 A1 225

1Normal boiling point. 2Toxicity and fl ammability classifi cation. Letter refers to toxicity upon exposure (A < 400 weight 
ppm > B), where B is toxic to exposed personnel. Number refers to fl ammability, where 3 is the most fl ammable.
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ficult to assess. Due to the risk and high 
expense associated with alternative 
energy sources, CO

2
 injection for the 

recovery of known oil and gas deposits 
continues to justify investments.

Small markets for purity CO
2
 exist 

everywhere, such as for use as pro-
pellant, cleaner, storage agent, water 
treatment, and additive to agricultural 
products.

Investment in the operations to re-
produce plant-based products continues 
to grow, spurred, in part, by attractive 
incentives. The economics for produc-
tion of renewable fuels becomes more 
favorable as the price increases for oil 
products.

Government and industry
Reduction of GHG emissions de-

pends ultimately on a combination of 
actions undertaken by the government 
and industry.

Congress is debating legislation that 
would place a value on CO

2
e and set 

a cash value on the GHG emissions 
associated with a production site that 
exceeded a certain cap. When a value is 
placed on GHG emissions, the cost of 
the fuel generating that emission can 
rise by 50-100%.

Table 3 illustrates this point by con-
verting a CO

2
e price to units of the fuel 

purchased. 
For industry, long-term decision-

making is as important as it is challeng-
ing. Projects based on short decision 
times often result in less-than-desirable 
outcomes, increased investments, 
more complex operations and reduced 
production margins. Successful projects 
avoid situations that create additional, 
unnecessary costs for doing business or 
that force a choice between the best of 
worse scenarios.

To remain viable in an increas-
ingly competitive market, production 
operations—either stand-alone or as 
a unit of a diversified business—must 
continue to increase product yields and 
reduce operating costs. Even unique 
and specialized product lines rapidly 
find they are just another commodity 
in a global market.

tion flue gases, many production tech-
nologies produce a pure CO

2
 stream as 

a byproduct. Hydrogen, ammonia, and 
certain methanol technologies (from 
partial oxidation or steam methane 
reforming followed by a gas separation 
section) along with certain ethylene 
oxide technologies provide a stream 
at ambient condition and, sometimes, 
elevated pressure. Sources of the high-
est purity, ambient temperature, and 
elevated pressure are priorities for 
cost-effective collection, treating, and 
transfer for sale.

Road and rail transfers are typically 
as a liquid, and pipeline transfers are 
a high-pressure vapor. Production site 
priorities usually do not include CO

2
 re-

covery operations, so considerations for 

specialist firms, transfer, or end-user 
commercials should be evaluated. 

Recovery of a byproduct or mar-
ketable side stream product typically 
requires an innovative fit into an aged 
infrastructure. Most production sites 
are celebrating 40, 50, or more years 
of operation across a constrained plot 
plan. Investment and operating costs to 
recover GHG for product sales may not 
be as clear-cut or as feasible as they first 
appear.

• CO
2
 markets. CO

2
 markets can be 

far from large generation sites, requir-
ing expensive transportation options 
to be factored into recovery costs. 
Enhanced oil recovery opportunities 
develop as reservoirs age and new or 
low-cost reservoir replacement oppor-
tunities dwindle.

CO
2
 injection in specific sites has 

extended operations by more than a 
decade, and the volume required is dif-

Many technologies create a high 
level of equipment wear during start-up 
and shutdown. High-temperature/high-
pressure reactor circuits, gasification, 
fluid cracking, and coking, for exam-
ple, sustain the majority of the vessel 
and associated piping stress during the 
expansion and contraction cycle of a 
start up or shutdown. Extended opera-
tions between production interruptions 
can extend the operating life of the 
affected equipment.

GHG recovery, sale
Plant operators have a broad menu of 

possibilities for the recovery and sale of 
GHGs, each with its own set of consid-
erations. Here are examples:

• LPG in flare and plant fuel gas. 
In the context of maintenance issues 
with light ends venting and leaks, LPG 
in fuel gas seems to continually evolve. 
The challenge lies in justifying, eco-
nomically, the changes needed for LPG 
recovery.

From operational and maintenance 
standpoints, these justifications in-
clude higher operating pressures, peak 
condenser capacities, and improved 
product purities. Higher returns also 
typically result from a minor repriori-
tization of feeds to saturate and un-
saturated gas plants and replacement of 
natural gas with selected plant gas feed 
to a hydrogen plant.

Investments worth considering 
range from increasing existing equip-
ment capacities to installing gas liquids 
recovery technology that is stream and 
component-specific. Many regions have 
an opportunity to capitalize on econo-
my-of-scale operations by combining 
common product streams throughout 
adjacent production sites. 

• Refrigerants. When refrigeration 
systems are not in use or are underuti-
lized and service can be consolidated 
into fewer operating units, units should 
be deinventoried. Refrigerant handling 
is equipment-specific, but replacing the 
refrigerant with another inert mate-
rial may extend the service life of the 
equipment if use is seasonal. 

• CO
2
 recovery. Aside from combus-

HOW CO
2
e VALUES 

AFFECT GAS, COAL  Table 3

CO
2
e Natural gas Coal

$/ton* $/MMbtu $/ton

5 0.28 18.33
10 0.56 36.67
20 1.13 73.33
40 2.25 146.67

*As traded in Europe.
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Given these realities, government 
and business both must embrace a 
common goal of increasing production 
efficiency.
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Salazar to end federal oil and gas RIK program
Nick Snow
Washington Editor

US Interior Sec. Ken Salazar beat a 
US House committee to the punch and 
announced plans to eliminate the US 
Minerals Management Service’s royalty-

in-kind (RIK) program on Sept. 16.
His announcement came during his 

opening statement to the House Natural 
Resources Committee in the first day of 
hearings on a sweeping federal miner-
als reform bill that its chairman, Nick J. 
Rahall (D-W.Va.), introduced on Sept 8. 

The measure includes a provision end-
ing the RIK program.

“The royalty-in-kind program has 
been a blemish, in my view, on this 
department. It is time for us to end it,” 
said Salazar. “It was set up at a time 
when people felt the department could 
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of handling royalty payments runs the 
risk of raising administrative costs and 
adding additional layers of paperwork 
required to determine the value of oil 
and gas production,” he said.

Senate Energy and Natural Resources 
Committee Chairman Jeff Bingaman 
(D-NM) apparently wasn’t surprised, 
since the Government Accountability 
Office issued two reports before the 
hearing calling for major federal royalty 
management reforms. “GAO’s rebuke of 
the way [DOI] collects royalties is just 
the latest red flag that the American 
people are not getting a fair return for 
the oil and gas resources they own,” he 
said. “We’ll be taking a careful look at 
the administration’s proposals to over-
haul the flawed royalty management 
program.”

Salazar told the committee that 
phasing out the RIK program is part of 
a broader effort to improve minerals 
royalty collections within DOI. He said 
Lewis was leading a two-track depart-
ment-wide minerals royalty policy 
review of possible administrative and 
legislative actions. “There’s a lot we can 
do to simplify the collection of federal 
royalties,” the secretary said.

In his written statement, he said the 
administration has not had an opportu-
nity to fully analyze Rahall’s bill, which 
also includes a provision combining 
the US Bureau of Land Management 
and MMS into a single Office of Federal 
Energy and Minerals Leasing. 

Administrative actions
Many of the bill’s provisions can 

be achieved through administrative 
actions, Salazar told the committee. 
“For example, I am developing options 
to improve the coordination between 
[MMS and BLM] in onshore and off-
shore leasing and revenue management 
policies related to domestic energy 
production, both conventional and 
renewable, from federal lands,” he said. 
“I intend to bring needed coordination 
and strategic guidance to the depart-
ment’s energy development programs 
and to its implementation of significant 
reforms, including recommendations 

federal RIK employees in Denver were 
paid for outside work, abused drugs 
and alcohol, and solicited sex.

Different conclusions
Rep. Cynthia Lummus (R-Wyo.) not-

ed that Salazar’s predecessor as interior 
secretary, Dirk A. Kempthorne, formed 
an independent committee chaired by 
former Sens. J. Robert Kerrey (D-Neb.) 
and Jake Garn (R-Utah) which inves-
tigated the government’s minerals 
royalty programs and reached different 
conclusions. One of those was that the 
RIK program should be scrapped on-
shore but retained offshore because of 
significantly bigger takeaway volumes, 
she said.

Salazar said he was acquainted with 
the committee’s work and would con-
sider its recommendations.

American Petroleum Institute 
President Jack N. Gerard said the RIK 
program collected $6.6 billion in oil 
and gas deliveries during fiscal 2008 
and is one of the federal government’s 
largest sources of nontax revenue. “Ter-
minating this straightforward method 

make more money from selling oil and 
gas on the open market than in taking 
royalties. It was created by administra-
tive order, and I intend to end it.”

He told reporters following the hear-
ing that it will take about a year to shut 
the program down because several of 
its components operate under contracts. 
“We expect to issue the order in the 
coming weeks,” he said.

MMS Director S. Elizabeth Birnbaum 
and BLM Director Robert V. Abbey will 
work with Wilma A. Lewis, assistant 
interior secretary for land and minerals 
management, in making the transi-
tion from the RIK program to a more 
transparent and accountable royalty 
collection operation, Salazar told the 
committee.

“Bravo, bravo, bravo,” Rahall said 
after Salazar finished his opening state-
ment. “I have called for its elimina-
tion for years because it has so many 
problems.”

The program drew especially 
heavy fire in September 2008 after an 
investigation by the Department of 
the Interior’s inspector general found 

US Interior Secretary Ken Salazar, second from left, and three other top US Department of the Interior 
officials listen as House Natural Resources Committee members respond during a Sept. 16 hearing to 
his announcement that he will end the US Minerals Management Service’s oil and gas royalty-in-kind 
program. Joining Salazar were, from left, Wilma A. Lewis, assistant Interior secretary for land and 
minerals management; US Bureau of Land Management Director Robert V. Abbey; and MMS Director 
S. Elizabeth Birnbaum. Photo from DOI.
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but added that there hasn’t been new 
information about Atlantic US offshore 
resources for decades. “Virginia has 
the opportunity to be the first new 
leasing area on the East Coast, not just 
for conventional but also renewable 
resources,” Wittman said.

“I think one area where you can 
expect bipartisan support there is 
natural gas,” Salazar replied. “There are 
indications that there may be substan-
tial amounts out there.” Responding to 
a question about Atlantic OCS leas-
ing in general from Doug Lamborn 
(R-Colo.), ranking minority member 
of the committee’s Energy and Mineral 
Subcommittee, the secretary said that 
more current information is necessary 
because “what’s out there could turn 
out to be a big nothing.” ✦

Nick Snow
Washington Editor

The US government received more 
than 350,000 public comments on pos-
sible Outer Continental Shelf resource 
development strategies during the 
6-month comment period that expired 
Sept. 21, US Interior Secretary Ken Sala-
zar said on Sept. 22.

Many of the comments came from 
public meetings he hosted in New 
Jersey, Louisiana, Alaska, and Califor-
nia, he said. “I heard broad agreement 
that we must confront our dangerous 
dependence on foreign oil, build a 
clean energy future, and make use of 
the limited resources we have while 
protecting our land, water, and wild-
life,” he said.

Salazar said the US Minerals Man-
agement Service is reviewing all of the 
comments, which will take several 
weeks. Once that is complete, it will 
initiate environmental analysis and 
what he termed “public scoping op-
portunities” associated with the 5-Year 
Plan for oil and gas development on the 
OCS.

“The offshore energy program 
we are developing must address our 
nation’s energy security challenges, de-
liver a fair return to the taxpayers who 
own the resources, and account for the 
views of local communities, states, and 
tribal nations,” the secretary said.

It also must take several key consid-
erations into account, including ocean 
areas critical to military training and 
the national defense; other economic 
benefits of the oceans including fish-
ing, tourism, and subsistence uses; 
environmental considerations; existing 
oil and gas infrastructure; interest from 
the oil and gas industry; and the avail-
ability of seismic and scientific data, he 
said.

“I am confident that we will be able 
to expand our nation’s offshore energy 
portfolio by focusing on development 
in the right way in the right places,” 
Salazar said.

Move aggressively
Meanwhile, oil and gas industry 

groups urged MMS to move ahead 
aggressively on developing more OCS 
energy resources the 6-month public 

comment period on a draft proposed 
5-year OCS plan expired.

“In about a week’s time, we will 
mark the 1-year anniversary of the 
end of the moratoria for new oil and 
natural gas leasing in federal waters off 
our Atlantic and Pacific coasts,” noted 
American Petroleum Institute Pres. 
Jack N. Gerard. “Despite the public’s 
clear desire for more domestic energy 
development and the industry’s years 
of experience operating offshore in 
an environmentally sensitive way, this 
administration repeatedly has slow-
pedaled this plan which would benefit 
all Americans, especially in these tough 
economic times.”

Gerard said new oil and gas develop-
ment could create thousands of jobs, 
add more than $1 trillion to govern-
ment coffers, strengthen US energy 
security, and encourage a domestic 
economic recovery. “It’s time to end 
the delays. The administration now has 
comments in hand. It knows that oil 
and natural gas will be integral to the 
nation’s economy for decades to come. 
It must act now to ensure that America 
has the energy it needs today, and in 

bill creates contradictions in calling for 
more expeditious oil and gas produc-
tion while increasing the potential for 
bureaucratic delays.

“There is room for us to improve,” 
Salazar responded. “Technologies such 
as horizontal drilling create opportuni-
ties today that were not available 30 
years ago. We’re also aware that several 
private landowners and oil and gas 
producers are taking approaches which 
may be more efficient than the federal 
government’s. We’d like to look into 
these.”

When Robert J. Wittman (R-Va.) 
asked about the status of a lease sale 
scheduled off Virginia’s coast in 2011 
as part of the MMS’s 2007-12 OCS plan, 
Salazar said that DOI was looking at it 

from the reports of the GAO and the 
Office of the Inspector General.”

Republican committee members 
criticized Rahall’s bill and Salazar’s ac-
tions since becoming interior secre-
tary. “In your time at [DOI], you have 
essentially blocked energy development 
across-the-board,” Rep. Michael Coff-
man, a freshman from Colorado, told 
Salazar. “We can’t drill onshore, we 
can’t drill offshore, we can’t develop 
oil shale, we can’t develop uranium de-
posits, and you haven’t issued any new 
solar permits.”

Salazar disagreed, citing continued 
oil and gas lease sales at BLM and MMS 
and revised oil shale technology assess-
ment programs.

Another GOP freshman, Bill Cassidy 
from Louisiana, suggested that Rahall’s 

Extended OCS comment period produces 350,000 comments
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W A T C H I N G  G O V E R N M E N T
N i c k  S n o w ,  W a s h i n g t o n  E d i t o r

Blog at www.ogjonline.com

Delivering ‘human

impact statements’

US
House Natural Resources 
Committee members found 

plenty on which to disagree as they 
began 2 days of hearings on Chair-
man Nick J. Rahall’s (D-W.Va.) 
federal minerals management reform 
bill on Sept 16. They probably would 
have agreed with Interior Secretary 
Ken Salazar, who was there to testify, 
that Rep. Rob Bishop (R-Utah) was 
the most passionate during his allot-
ted 5 min for questions.

Bishop had a lot on his mind. He 
started with questions about contacts 
between the National Parks Service 
and the National Parks and Conserva-
tion Association. He reiterated his 
criticism of Salazar’s Feb. 6 order to 
cancel 77 oil and gas leases in eastern 
Utah that the US Bureau of Land 
Management auctioned in December.

Then he asked Salazar to turn around 
so he could see a man and a woman 
standing together near the press table. 
Jeremy and Amber Harrison had come 
from Vernal, Utah, to present 150 
“human impact statements” about the 
lease cancellations to Deputy Interior 
Secretary David J. Hayes the day before, 
Bishop explained.

He said Hayes’ office notified 
them that the appointment had been 
cancelled and that the DOI official 
would not be able to see them at all 
that week. So Bishop brought them 
to the hearing.

‘They’re individuals’
“These aren’t oil and gas produc-

ers or special interest groups. They 
are individuals who were directly 
affected by your decision,” he told 
Salazar.

“What happened to those 77 lease 
parcels you’re so passionate about is 

that the [US Bureau of Land Man-
agement] did not conduct proper 
consultations about them. Those 
are taking place now, and several of 
them may be offered in the future,” 
the secretary responded.

But he also essentially apologized 
to the Harrisons. “Periodically, the 
federal government acts without 
considering the trouble individu-
als like them take to express their 
views in person,” he said during the 
hearing. He met with the couple in 
the hallway afterward and told them 
they could meet with someone at 
DOI that afternoon.

Downturn’s cause
OGJ also spoke with the Harrisons, 

who own and operate an oil haul-
ing truck. They said unlike previous 
downturns that had been caused by 
companies canceling major projects, 
this one occurred because of an of-
ficial’s decision in Washington.

Salazar’s move came after a 
consultant completed an extraction 
industry impact study for Uintah 
County in November 2008 to at-
tract more oil field service firms, 
Amber Harrison said. “As soon as 
his decision was publicized, compa-
nies started to pull out instead,” she 
noted.

Unemployment in the county has 
climbed to 8% now from around 1% 
a year ago, she added.

Salazar kept his word. The Har-
risons met that afternoon with Hayes 
and BLM Director Robert V. Abbey. 
“It went well. It was a little easier to 
get our points across to Mr. Hayes 
one-on-one” and Abbey seemed very 
willing to listen, Mrs. Harrison told 
OGJ by telephone on Sept 21. ✦

the future,” he said on Sept. 21.
In comments submitted to MMS 

on Sept. 15, Independent Petroleum 
Association of American Pres. Barry 
Russell warned: “As our nation’s energy 
demand continues to increase, a failure 
to provide needed access to the OCS 
will increase domestic energy prices, 
slow US economic growth, and create 
hardships for consumers.”

“The next 5-Year Plan will de-
fine the shape and scope of domestic 
offshore energy development. It is 
essential that MMS develop a leas-
ing program that provides maximum 
flexibility for our nation to address its 
energy needs,” Russell said.

Prompt review
National Ocean Industries Associa-

tion Pres. Tom Fry urged US Interior 
Secretary Ken Salazar to review the 
comments promptly and analyze all 
OCS planning areas now that the 
6-month comment period extension 
the secretary imposed on Feb. 10 has 
expired.

“Today’s volatile energy prices and 
supplies have created many problems 
for ordinary Americans. In part, this is 
because the government has denied ac-
cess to energy resources owned by the 
American people,” Fry said on Sept. 21. 
“The energy resources on the OCS are 
vital to the nation’s economic prosper-
ity, and safety records show that they 
can be produced in an environmentally 
responsible manner.”

Jenny Fordham, energy markets 
and government affairs director at the 
Natural Gas Supply Association, said the 
draft proposed plan (DPP) was a step in 
the right direction “and industry sup-
ports a robust plan as a foundation to 
our future domestic energy supply.” She 
said, “MMS should not delay the 5-Year 
Plan process, but should move forward 
quickly after the close of the comment 
period to develop the proposed plan 
and complete the necessary environ-
mental work.”

In comments submitted to Renee 
Orr, MMS’s 5-Year Plan program direc-
tor on Sept. 21, Fordham said NGSA 
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to be offered for leasing more quickly 
should Congress mandate a sale,” he 
said.

Russell also suggested that MMS use 
area-wide lease sales wherever pos-
sible, and focused leasing for places 
where it is not. “Area-wide leasing 
allows IPAA members, the smaller 
independent companies, to actively 
acquire, explore, and produce low-risk 
fields. It also encourages innovative 
exploration strategies and is consistent 
with maintaining financially sound 
geophysical contracting and processing 
industries,” he said.

Fordham said in NGSA’s comment 
that the association also was encour-
aged by MMS’s including areas pre-
viously off-limits in the DPP. NGSA 
and API separately expressed in their 
submissions to MMS their opposition 
to the idea of coastal buffer zones and 
support for sharing new federal OCS 
oil and gas revenues with states directly 
feeling the impacts of development.

Morris and Fordham each noted that 
in August 2008, when MMS requested 
comments as then-Interior Secretary 
Dirk A. Kempthorne accelerated the 
OCS planning process to produce a 
5-Year Plan for the 2010-15 period, 
some 60% of the responses said that the 
agency should initiate a “new program 
to provide some level of expanded 
access to domestic sources of oil and 
natural gas.” It was a significant indica-
tion that the general public understood 
the importance of developing more 
domestic oil and gas supplies, the API 
and NGSA officials separately said. ✦

were eventually resold in subsequent 
sales for an additional $6.2 billion as 
the industry continued to search for 
the ‘needle in the haystack’ in a limited 
geographic area using new exploration 
technologies,” he said.

Morris conceded that successive 
exploration over some of the same 
areas led to new discoveries because 
new geologic concepts were tested, 
aided by the evolution of exploration 
and production technologies. “Never-
theless, over the period that moratoria 
restricted access to as much as 80% of 
the OCS, other opportunities for dis-
covery went unexplored and untested,” 
he said.

Access to areas where technolo-
gies and concepts can be tested, and 
where lessons learned from exploration 
elsewhere in the world can be applied, 
will increase the likelihood that new 
domestic offshore oil and gas resources 
will be discovered and domestic energy 
security improved, Morris said. “We 
will continue to rely on oil and gas 
in the long term, so we need to make 
decisions now that provide us with the 
resource in the long term,” he said.

Include all areas
In IPAA’s comments, Russell urged 

MMS to keep all areas, including the 
eastern Gulf of Mexico, Alaska, and the 
entire Atlantic and Pacific OCS under 
consideration during the planning pro-
cess’s next phase. Doing so would mean 
that “essential preparatory work will 
have been completed enabling that area 

was pleased that MMS added areas not 
included in previous 5-year OCS plans 
to this one’s DPP, including lease sales 
in the eastern Gulf of Mexico “which 
is known to contain vast resources of 
natural gas.” The industry association 
supports the proposal of 31 lease sales 
with no restrictions, such as buffer 
zones, and encourages MMS to priori-
tize the schedule of lease sales to be 
held in those areas known to have the 
highest resource potential, she said.

The federal government locked up 
OCS areas believed to contain 18 billion 
bbl of oil and 77 tcf of gas for more 
than 20 years, Doug Morris, API’s up-
stream and industry operations group 
director, noted in comments that API 
submitted to MMS on Sept. 21.

‘May be conservative’
“These resource estimates may be 

conservative since the areas in ques-
tion are largely unexplored,” Morris 
said. “But if given access to them, the 
industry could use today’s highly so-
phisticated technology to locate and tap 
new domestic resources in an environ-
mentally responsible manner as it has 
in other areas for decades.”

Past decisions to restrict OCS acreage 
available for exploration compelled 
the oil and gas industry to “pick over 
the bones” in search of commercial 
hydrocarbon quantities, Morris said. 
He cited expenditures of $2.2 billion 
for leases in 1996-97, with only 6% of 
the tracts eventually producing oil and 
gas and the remainder returned to the 
government. “Over 50% of the leases 

Tighter OTC derivative oversight needed, House panel told
Nick Snow
Washington Editor

Regulation of over-the-counter deriv-
atives is essential as the US government 
tries to prevent market manipulation, 
the chiefs of two key financial regula-
tory commissions told the US House 
Agriculture Committee on Sept. 22.

Noting that a year has passed since 
the domestic financial system nearly 
collapsed as several major investments 
through complicated financial instru-
ments went sour, US Commodity 
Futures Trading Commission Chairman 
Gary G. Gensler and US Securities and 
Exchange Commission Chairwoman 
Mary C. Schapiro each said the lack of 

OTC derivative market regulation was 
only one of several serious weaknesses 
in US financial regulation.

But it was a significant weakness and 
it should be corrected, they continued. 
“It is critical that we work together to 
enact legislation that will bring greater 
transparency and oversight to the OTC 
derivatives market,” Schapiro said in 
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her opening statement. “The derivatives 
market has grown enormously since 
the late 1990s to approximately $450 
trillion of outstanding nominal amount 
in June 2009.”

Gensler said comprehensive OTC 
derivate market reform will require 
two complementary regimes: one for 
derivatives dealers and one for the 
markets themselves. “This regulatory 
framework must cover both standard-
ized and customized swaps. It should 
include all the different products, such 
as interest rate swaps, currency swaps, 
commodity swaps, equity swaps, and 
credit default swaps, as well as all of 
the derivative products that may be 
developed in the future,” he said.

“We should eliminate exclusions and 
exemptions from regulation for OTC 
derivatives. Congress should extend the 
regulatory regimes of the Commodity 
Exchange Act and the federal securi-
ties laws to fully cover OTC swaps in 
all commodities,” Gensler said, adding, 
“I believe that the law must cover the 
entire marketplace, without exception.”

Impetus for reform
Congressional and other critics of 

the current system have contended 
that speculators used financial swaps 
and other instruments during 2008’s 
first half to drive oil prices to a record 
peak after moving their money from a 
crumbling domestic real estate invest-
ment arena. The US Department of the 
Treasury sent legislative language to 
Congress on Aug. 11 that would insti-
tute regulation of all OTC derivatives. 
Oil and gas as well as other industries 
have argued that regulating com-
modities too strictly could reduce their 
ability to hedge prices and drive their 
operating costs higher.

“Public gas systems depend upon 
both the physical commodity markets 
as well as the markets in OTC deriva-
tives to meet the natural gas needs of 
their consumers,” David Schryver, ex-
ecutive vice-president of the American 
Public Gas Association, told the House 
Agriculture Committee Sept. 17 at an 
earlier commodities market reform 

hearing. “By using both markets, these 
public gas systems are able to purchase 
firm deliveries of gas from a diverse set 
of suppliers while hedging the risk of 
future market price fluctuations.”

Proposals to require all standardized 
OTC derivatives to be cleared (which 
Gensler said he supports on Sept. 22) 
would make it much harder for munici-
pal and other public gas systems to use 
these gas supply strategies, Schryver 
continued.

Many APGA members with very 
high credit worth are not required 
to post collateral for an agreed-upon 
number of transactions under the cur-
rent system, he explained. Mandated 
clearing of all OTC transactions would 
require them to post an initial margin 
for all transactions and to meet poten-
tial margin calls whenever required 
on little notice, putting a significant 
financial burden on the systems and 
the communities and customers they 
serve, Schryver said.

He and other witnesses said at 
the Sept. 17 hearing that while they 
recognize the need to impose position 
limits and other restrictions to prevent 
excessive commodities speculation, ex-
emptions also will be needed in many 
cases for market participants which are 
trying to control their fuel or feedstock 
costs.

Unaffordable costs
“Our primary concern with the 

Treasury Department’s proposal is that 
it would require most of our transac-
tions to be cleared since our natural gas 
trades would be considered ‘standard-
ized,’” said Glenn English, president of 
the National Rural Electrical Coopera-
tives Association. Emphasizing that the 
group does not want to hedge in an 
unregulated market and wants deriva-
tives trading to transparent and free of 
manipulation, he said that most rural 
electrical co-ops would be able to con-
tinue hedging if all derivatives contracts 
must be cleared.

“Commodity markets were created 
for the benefit of physical hedgers, and 
they must continue to remain accessible 

to them,” said Richard B. Hurst, senior 
vice-president and general counsel for 
Delta Air Lines Inc., who also testified 
on the American Air Transport As-
sociation’s behalf. “In a trade where at 
least one party is a legitimate physical 
hedger in a commodity, the committee 
should consider provisions that would 
enable these transactions to occur with 
little additional financial burden on the 
parties involved.”

Jon Hixson, federal government re-
lations director at Cargill Inc., said the 
food and agricultural service company’s 
businesses include risk management 
products for bakeries, restaurants, and 
heating oil suppliers.

“Under the Treasury Department’s 
proposal, it is highly likely that Cargill 
would be forced to greatly reduce, if 
not eliminate, offering our customers 
these risk management solutions…. 
In addition, we would expect pru-
dent hedging to decline significantly 
in those situations where Cargill, like 
other end-users, manages its own 
commodity, interest rate, and foreign 
exchange risks due to the imposition of 
mandatory margining and the drain on 
working capital,” he indicated.

But Gensler, at the Sept. 22 hearing, 
said CFTC should have authority to set 
aggregate position limits across all mar-
kets and trading persons on traders of 
OTC derivatives which perform or af-
fect a significant price discovery func-
tion in markets that the commission 
oversees. “This will ensure that traders 
cannot evade position limits by moving 
to a related exchange or market,” he 
told the committee. “Exemptions to 
position limits should be limited and 
well defined.”

More transparent
Moving standardized OTC trades 

onto regulated exchanges and trade 
executive facilities would make markets 
more efficient and transparent, Gensler 
said. “Exchanges greatly improve the 
functioning of the existing securities 
and futures markets. We should bring 
the same transparency and efficiency to 
the OTC swaps markets,” he said.

Previous Page Contents Zoom In Zoom Out Front Cover Search Issue Next Page

Previous Page Contents Zoom In Zoom Out Front Cover Search Issue Next Page

OIL GAS&
JOURNAL B

A

M SaGEF

OIL GAS&
JOURNAL B

A

M SaGEF

http://www.qmags.com/clickthrough.asp?url=www.ogjonline.com&id=13932&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.qmags.com&id=13932&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.ogjonline.com&id=13932&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.qmags.com&id=13932&adid=logo


G E N E R A L  I N T E R E S T

32 Oil & Gas Journal / Sept. 28, 2009

Nick Snow
Washington Editor

A bill that aims to make federal oil 
and gas leasing more effective and effi-
cient would have the opposite effect in-
stead, two oil and gas industry officials 
told the US House Natural Resources 
Committee on Sept. 17.

“We believe that it is important to 
develop policies that provide more 
access to federal lands and remove 
barriers that delay the development 
of these resources,” said Doug Mor-
ris, group director for upstream and 
industry operations at the American 
Petroleum Institute. “We should not be 
erecting additional obstacles to devel-
opment which, unfortunately, would 
be the unintended consequence of this 
legislation.”

Alex B. Campbell, vice-president of 
Denver independent Enduring Re-
sources LLC and a board member of 
the Independent Petroleum Associa-
tion of Mountain States, said HR 3534, 
which committee chairman Nick J. 
Rahall (D-W.Va.) introduced on Sept. 8, 
would create delays with new layers of 
bureaucracy and regulations.

The measure also would institute 
policies that would make markets less 
efficient and leasing less transparent, 
significantly increase oil and gas pro-

duction costs on federal lands, and fun-
damentally change the US public lands’ 
multiple use concept to an approach 
that would further restrict renewable as 
well as conventional energy develop-
ment, he warned.

Morris said API and its members are 
concerned about Rahall’s bill because it 
would create more layers of bureaucra-
cy that could slow leasing down. “For 
example, it has the potential to inter-
fere with the [US Outer Continental 
Shelf] 5-Year Leasing Plan process that 
has worked well for 30 years,” he said.

Several components
“This process includes three separate 

public comment periods, two sepa-
rate draft proposals, development of 
an environmental impact statement, 
and the final proposal. Even after the 
[Interior] secretary approves a final 
program, there is a lengthy public 
comment period for each lease sale that 
includes consultation with stakeholders 
at several stages and additional environ-
mental analysis,” Morris said.

Unfortunately, HR 3534 would 
create new regional planning coun-
cils, which apparently mirror many 
activities already being performed as 
part of MMS’s development process for 
each 5-year OCS plan, he continued. 
“Furthermore, these councils have the 

potential to interfere with OCS devel-
opment since leasing cannot occur if 
regional plans do not identify an area as 
being suitable for oil and gas leasing,” 
the API official said. “By vesting this 
authority within regional councils, the 
bill could very well put areas effectively 
under moratoria for years to come.”

He also questioned provisions in the 
bill eliminating the US Minerals Man-
agement Service’s royalty-in-kind pro-
gram (which US Interior Secretary Ken 
Salazar said he would phase out when 
he appeared before the committee on 
Sept. 16) and categorical exclusions 
from auditing requirements authorized 
under the 2005 Energy Policy Act.

“Problems with the management of 
these programs, whether perceived or 
actual, can and should be addressed by 
the Interior Department,” said Morris. 
“Elimination of programs that have so 
much potential to increase efficiency is 
both unnecessary and unwise.”

He and Campbell separately ques-
tioned the bill’s diligent development 
requirements. “This provision displays 
a lack of understanding of the oil and 
gas exploration and production busi-
ness,” the Denver independent said. 
“Vast differences in geology, topogra-
phy, reservoir characteristics, composi-
tion of the resource, environmental 
considerations, market conditions, 

“When bad actors like Enron and 
Amaranth Advisors manipulate com-
modities prices, Americans end up 
footing the bill, paying more for com-
modities like oil, gasoline, heating 
oil, food, and natural gas,” Cantwell 
said. “Unfortunately, regulators lack 
the tools to protect us from market 
manipulation in critical commodity 
futures markets. Through this tough 
new language, we can establish a clear, 
bright line against illegal market ma-
nipulation and can empower regulators 
to effectively enforce and deter market 
manipulation.” ✦

Meanwhile, US Sen. Maria E. 
Cantwell (D-Wash.) introduced a bill 
on Sept. 17 that she said would make 
it easier for CFTC to investigate and 
punish alleged commodities market 
manipulation. The measure, which was 
cosposored by Sen. Bill Nelson (D-Fla.), 
would replace the requirement for the 
commodities regulator to prove “spe-
cific intent” to do harm with the same 
“reckless conduct” standard which 
the SEC has used for 75 years, and the 
Federal Energy Regulatory Commission 
and Federal Trade Commission recently 
adopted, she said.

Schapiro said Congress should con-
sider modifying the Treasury Depart-
ment’s proposal so that securities-re-
lated OTC derivatives are regulated like 
securities, and commodity and other 
non-securities-related OTC derivatives 
are treated like futures.

“At the core of this approach is that 
similar products should be regulated 
similarly, or equivalently, if possible,” 
Schapiro explained. Oil and gas swap 
contracts or other commodity-related 
OTC derivatives would be regulated in 
a manner similar to the underlying oil 
and gas or other futures, she said.

House panel told leasing bill would hurt development
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transportation of the resource to mar-
ket, and many other factors make each 
oil and gas lease unique.”

Acquiring capital
The business’s financial aspect also 

is critical in determining when, where, 
and how a property is developed, he 
continued. Acquiring the necessary 
capital to develop properties is a never-
ending activity for upstream indepen-
dents, he explained.

Observers from outside the oil and 
gas industry sometimes confuse non-
producing and inactive wells, Morris 
said. “Even if a well isn’t producing, 
companies may be committing signifi-
cant amounts of money for geophysical 
studies and other evaluations,” he said.

When House Natural Resources 
Committee member Michael Coffman 
(R-Colo.) asked if lease protests were 
common, Campbell said that all the 
tracts which the federal government 
sold last year in Utah attracted protests. 
“I have one Utah lease, the Rock House 
project south of the already existing 
Natural Buttes field, where I’ve spent 
$30 million since 2004 while it has 
been tied up in litigation,” he said.

The bill contains a provision that 
would require producers to notify 
not just surface landholders directly 
involved in split estate situations but 
also possibly adjacent surface land 
owners, he indicated. “This provision 

would create serious title uncertainty 
risks. While oil and gas producers are 
accustomed to evaluating the geologic 
and engineering risks of drilling a well, 
they are not willing to invest millions 
of dollars to purchase a lease or drill a 
well in the face of clouds on the title,” 
he said.

In an interview after the hearing, 
Campbell said he was aware of the US 
Bureau of Land Management’s effort to 
have producers provide surface land-
holders’ names when proposing tracts 
for possible inclusion in future federal 
lease sales. He conceded that it would 
be additional work to look up the infor-
mation, but added that most producers 
try to develop a good working relation-
ship with surface landholders before 
applying for drilling permits.

Typical cost
“A typical well in Utah will cost me 

$3-4 million for leasing, surface prepa-
rations, drilling, completion, fractur-
ing, and connection to a pipeline,” he 
told the committee. “If I have to choose 
between leasing a private property and 
one on federal land with too many 
restrictions, I’ll choose the private 
property.”

Other hearing witnesses said the 
bill attempts to address problems that 
need to be corrected. Danielle Brian, 
executive director of the Project on 

Government Oversight, said that HR 
3534 attempts to end a requirement for 
federal auditors and other compliance 
and enforcement personnel to report 
to officials whose responsibilities also 
include leasing and development, “and 
who may be more inclined to make the 
royalty management program look suc-
cessful rather than be successful.”

The bill also would end heavy reli-
ance on compliance reviews instead of 
audits and try to get MMS to improve 
its computer system so it could identify 
instances where producers fail to report 
revenue or royalties at all, she noted.

Stephen B. Smith, the mayor of 
Pinedale, Wyo., said that while the 
measure does not fully address so-
cioeconomic impacts from a major 
energy development such as the Jonah 
natural gas field near his community, 
it would require federal lessees to use 
best management practices. “The use 
of best available technologies should be 
required for all energy development on 
federal lands,” he said.

“Producers in our area are currently 
moving in that direction, using some 
natural gas-burning engines for drill-
ing and introducing a liquid gathering 
system on the Pinedale anticline,” he 
continued. “These are two examples 
of voluntary and proactive steps taken 
by some operators. We hope they will 
continue.” ✦

Indonesia awards exploration rights for blocks
Eric Watkins
Oil Diplomacy Editor

Indonesia has awarded five oil and 
natural gas blocks to several companies, 
aiming to increase oil and gas reserves 
and to lift dwindling production.

"The companies will drill three 
exploration wells. We believe those 
areas have hydrocarbon potential," said 
Evita Legowo, director general oil and 
gas at the ministry of energy. A total 
investment of $91.5 million has been 

committed for the projects in the first 
3 years.

Indonesia awarded exploration rights 
to Talisman Energy Inc. for Andaman 
III block off North Sumatra, while 
Indonesia’s state-owned PT Pertamina 
and Malaysia's Petronas won explora-
tion rights to West Glagah Kambuna, 
off North Sumatra.

A consortium comprised of Niko 
Resources and Black Gold Energy won 
rights to the three remaining blocks: 
Halmahera Kofiau, off South Halma-

hera; East Bula, off of Seram; and West 
Papua IV, off of Papua.

Indonesia has been offering explo-
ration rights and financial incentives 
for oil fields in a bid to stem a steady 
decline in production, but this year’s 
efforts have not been entirely success-
ful.

Officials said Indonesia failed to at-
tract enough investors to develop all the 
blocks offered in this year’s first quarter 
due to the global economic slowdown 
and concerns over revisions to the cost 
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recovery mechanism.
Of the 16 oil and gas blocks offered 

between December 2008 and April of 
this year, only five blocks won develop-
ers, according to the final results of the 
bidding process announced Sept. 11 in 
Jakarta.

Should the situation persist, the gov-
ernment will be in serious trouble due 
to its inability to meet oil production 
targets amid soaring demand that has 
already made Indonesia a net importer 
of oil and oil products.

“This is very bad, but this is the 
fact. If the situation remains like this, 
my objective to maintain national oil 
production at about one million b/d 
cannot be achieved,” said Legowo.

Legowo cited two main factors ham-
pering investors’ interests in bidding 
for the blocks: the global liquidity crisis 
and the government’s plan to revise the 
cost recovery mechanism.

Indonesia has turned into a net oil 

importer in recent years as production 
has dropped due to the failure to tap 
new fields fast enough. Indonesia also is 
Asia's largest importer of oil products, 
with Pertamina's nine refineries able 
to supply less than 70% of domestic oil 
product consumption.

Due the lack of refining capacity, a 
Pertamina official earlier this month 
said the state firm expects the country’s 
gasoline imports to more than double 
from existing levels by 2017.

The official, who spoke on condi-
tion of anonymity, warned that annual 
domestic gasoline consumption would 
climb to 192.7 million bbl in 2017, 
from a forecast 123.8 million bbl in 
2009.

He said Indonesia's refineries can 
only produce 68.5 million bbl/year of 
gasoline, so imports would have to rise 
to 124.2 million bbl in 2017, from 55.3 
million bbl in 2009.

"If Indonesia wants to cut gasoline 

imports, it must build new refineries as 
quickly as it can," the official said.

Meanwhile, Pertamina said it ex-
pects to import about 5.6 million bbl of 
gasoline and 3.6 million bbl of diesel in 
October, down slightly from the figures 
for September.

The state firm earlier said it planned 
to import 5.8 million bbl of gasoline, 
and 3-4 million bbl of diesel in Sep-
tember in an effort to boost supplies for 
the Muslima holidays of Ramadan and 
Eid al-Fitr.

Eid al-Fitr, which marks the end of 
Ramadan, takes place from Sept. 21-22.

Agustiawan also said the company 
currently has 20.9 days of gasoline 
stocks and 25 days of diesel stocks.

“We will secure domestic oil prod-
ucts supply, especially during Ramadan 
and Eid al-Fitr,” said Karen Agustiawan, 
Pertamina's president director, who 
added that “Gasoline and diesel imports 
are expected to be normal in Octo-
ber." ✦

Eric Watkins
Oil Diplomacy Editor

Russia’s state-owned natural gas 
monopoly OAO Gazprom, meeting 
the demand of the Russian govern-
ment, has completed the construction 
of the second stretch of the 139-km 
Minsk-Vilnius-Kaunas-Kaliningrad gas 
pipeline.

“The Russian government tasked 
Gazprom with guaranteeing the supply 
of 2.5 billion cu m of gas to the Kalin-
ingrad region in 2010,” said Gazprom 
Deputy Chief Executive Officer Valery 
Golubev.

“The existence of the two-stretch 
pipeline and a compressor station, 
which will be commissioned near 
Vilnius next year, allows us to say that 
the set goal will be achieved,” Golubev 
said.

The pipeline expansion is part of a 
Russian government action plan aimed 

at increasing supplies to Kaliningrad—a 
Russian enclave between Lithuania and 
Poland.

Besides the pipeline, the plan also 
calls for the upgrading of gas meter-
ing stations and for construction of a 
compressor station near Vilnius and 
an underground gas storage facility at 
Kaliningrad.

“The new gas pipeline will also 
increase the reliability of gas supplies to 
Lithuania, open up new prospects for 
more intensive development of gas-dis-
tribution networks in the republic, and 
increase gas deliveries to Lithuanian 
consumers,” Golubev said.

Pipeline ‘essential’
Viktoras Valentukevicius, head of 

Lithuania’s gas company Lietuvos Du-
jos, 38.9% owned by Gazprom, said the 
pipeline was essential for his country.

“Natural gas will become a key 
energy resource for our country for 

decades. This line is very important 
for Lithuania as a guarantee of stable 
energy supplies from Russia,” said Va-
lentukevicius.

In December, Lithuania will close 
its Soviet-era reactor in Ignalina, which 
will transform the country from a net 
energy exporter to an energy importer.

Since Lithuania has no direct link 
to Europe’s electric power grid, it has 
no choice but to import more energy 
from Russia—a matter that leaves many 
Lithuanians apprehensive, especially 
given Russia’s recent decision to cut 
off supplies to other countries in the 
region.

“Vilnius should not forget that the 
Kremlin is using Gazprom not only as 
[an] economic [tool], but also a very 
efficient political tool,” said Raimundas 
Lopata, director of the International 
Relations and Political Science Institute 
in Vilnius.

While acknowledging the con-

Gazprom launches new stretch of Kaliningrad gas line

Previous Page Contents Zoom In Zoom Out Front Cover Search Issue Next Page

Previous Page Contents Zoom In Zoom Out Front Cover Search Issue Next Page

OIL GAS&
JOURNAL B

A

M SaGEF

OIL GAS&
JOURNAL B

A

M SaGEF

http://www.qmags.com/clickthrough.asp?url=www.ogjonline.com&id=13932&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.qmags.com&id=13932&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.ogjonline.com&id=13932&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.qmags.com&id=13932&adid=logo


Oil & Gas Journal / Sept. 28, 2009 35

cerns of Lithuanians about the reliability of Russia as 
a supplier, analyst IHS Global Insight felt the new line 
represents a step in the right direction for the country’s 
energy security.

“The additional gas supplies that can be delivered via 
the new string of the Minsk-Vilnius-Kaunas-Kaliningrad 
pipeline will be a net benefit to Lithuania, even if the 
Baltic state is not yet entirely convinced,” IHS Global 
Insight said.

LNG to Lithuania
Meanwhile, Golubev said Gazprom is prepared to 

supply LNG to Lithuania if a regasification terminal is 
built at the Baltic Sea port of Klaipeda.

“We regard this project as a very interesting, promis-
ing direction. It is needed now. We have discussed this 
issue and we believe that it is very good that countries 
are building such terminals,” said Golubev, who added 
that Gazprom believes it is necessary to build a gas 
pipeline link to Klaipeda.

In September, Lithuania and the US agreed that the 
US Trade and Development Agency (USTDA) would 
provide an $800,000 grant to conduct a feasibility study 
for an LNG import terminal in Lithuania.

The study will determine the possibility of building 
a terminal with a capacity of 1.5-2 billion cu m of LNG 
and will evaluate three potential sites, including one 
offshore.

According to current plans, the terminal will be 80% 
state owned, with the remaining 20% to be held by AB 
Achema, a private producer of nitrogen fertilizers and 
chemical products.

According to a statement by a Lithuanian economy 
ministry official, construction of the terminal could 
start 3-4 years after the completion of the feasibility 
study, which is expected in 2010.

Lithuania’s Energy Minister Arvydas Sekmokas re-
cently said his country is looking for a strategic investor 
in the terminal from a foreign country “rich in natural 
gas.” ✦
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 Discovery off Sierra Leone 
 may set up 700-mile play

Alan Petzet 
OGJ Chief Editor-Exploration 

The 45 ft of net hydrocarbon pay 
cut by an Anadarko Petroleum Corp.-
operated deepwater exploratory well 
off remote Sierra Leone was only part 
of a “tremendous amount” of reservoir-
quality rock the well penetrated, com-
pany officials said. 

Anadarko and partners were still 
logging the Venus well Sept. 16, had 
not yet seen analyses of hydrocarbons 

recovered to sur-
face by a modular 
formation dynamics 
test (MDT) tool, and 
were still receiving 
3D seismic shot off 
Liberia to the east. 
The discovery is a 

technical success and could be highly 
commercial, they said. 

It also appears to set up an explora-
tion play that stretches 700 miles or 
more to the east along the coasts of 
Sierra Leone, Liberia, Ivory Coast, and 
western Ghana where giant Jubilee field 
and others have been discovered.

Anchoring a conference call on 
Venus that formed the basis for this 
article were Anadarko’s Al Walker, chief 
operating officer; Bob Daniels, senior 
vice-president, worldwide exploration; 
and Frank Patterson, vice-president, 
exploration. 

Stacked fan-channel complex
All information from the well “is 

very positive for the exploration effort 
in the Liberian and Ivorian basins,” in-
cluding fan systems, petroleum system, 
thermal maturity, and migration, said 
Daniels. The well proved the fan sys-
tems get better coming off the craton. 

In the Venus well Anadarko saw 
good reservoir quality in numerous 
sands and shows in numerous sands. 
Nine wells previously were drilled on 
the shelf off Sierra Leone, and Venus 
validated the geological parameters of 
the depositional model that are going 
to help the company and its partners set 
up the rest of the play, they said.

After the group drilled to the origi-
nally prognosed 5,000 m, the well was 
still in fans and seeing hydrocarbon 

shows and the group elected to con-
tinue to the final TD of 18,500 ft. 

Venus findings
The well found a combination 

stacked channel and fan complex, and 
both facies can be productive, Ana-
darko said. 

One source rock encountered in the 
Venus well is immediately adjacent to 
reservoirs, and the area could contain 
other source rocks not yet penetrated, 
the company said. 

A lot of data are still to be collected 
to determine where to drill the next 
well at Venus, but a dip rate of 2-7° 
indicates that areal extent of the reser-
voirs could be quite large. Areal extent, 
still to be determined, will become 
clearer after well and log data are tied 
with existing 3D seismic data. 

Anadarko didn’t reveal the geother-
mal gradient but said it shows that the 
kitchen is kicking out large amounts of 
hydrocarbons. 

The drillsite is not at each zone’s op-
timal location on the prospect. Rather, 
the well is in the best position to obtain 
as much data as possible on the mul-
tiple targets in the stratigraphic section 
to be penetrated, Anadarko said. 

Play elements
Anadarko’s goal is to drill oppor-

tunities to discover more than 150 
million to more than 1 billion gross 
barrels of oil equivalent, and it sees 
multiple such features on all of the 10 
blocks in which it participates off the 
four West African countries.

Anadarko was able to obtain a 
majority of the best acreage off the 
four countries and had done enough 
preparatory work to know what acreage 
to pursue and which to avoid. Even so, 
it might show interest in a few more 
blocks, and Venus has substantially de-
risked the acreage, the company said. 

After completing work at Venus, the 
rig will drill the South Grand Lahou 
prospect off Ivory Coast in the western 
part of the Ivorian basin. The South 
Grand Lahou fan system looks like gi-
ant Jubilee oil and gas field off Ghana 
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or gas production. Venus is near the 
northwestern end of a 3,700 sq km 3D 
seismic survey on blocks SL 6/07 and 
SL-7 off Sierra Leone. That survey ad-
joins a 6,000 sq km 3D seismic survey 
on Blocks LB-15, LB-16, and LB-17 off 
Liberia. Seismic shooting is under way 
on Block LB-10 off Liberia. 

Venus is also 850 miles south of oil 
and gas discoveries in the Atlantic off 
Nouakchott, Mauritania (see map, OGJ, 
Oct. 23, 2006, p. 38). 

Interests in Venus are Anadarko 
40%, Woodside Energy Ltd. and Repsol 
YPF SA 25% each, and Tullow Oil PLC 
10%. ✦

pects and leads Anadarko has identified 
on its West Africa acreage position. 
That includes interests in nearly 8 
million acres on 10 blocks off the four 
countries. Anadarko operates seven 
of the blocks and the majority of the 
prospects with 40% average working 
interest. 

“With Jubilee (off Ghana) on the 
east and Venus on the west, we have 
established bookends spanning approx-
imately 1,100 km (700 miles) across 
two of the most exciting and highly 
prospective basins in the world,” said 
Daniels. 

Sierra Leone and Liberia have no oil 

did before it was drilled, Anadarko 
said. 

The rig will then move to drill the 
Windjammer prospect off Mozambique 
(OGJ Online, June 25, 2009). 

Venus preliminaries
Anadarko plans to drill two to five 

wells in 2010 in the Gulf of Guinea 
Cretaceous Trend.

Venus B-1, the first deepwater test in 
the Sierra Leone-Liberian basin, went to 
18,500 ft in 5,900 ft of water on Block 
SL 6/07 about 55 miles from Liberian 
waters.

Venus is one of more than 30 pros-

Liberia to gather ultradeepwater seismic
Liberia plans to announce an ul-

tradeepwater licensing round after it 

acquires 15,000 km of 2D seismic, grav-

ity, and magnetic data.

National Oil Co. of Liberia (NOCAL) 

has let a $16 million contract to TGS-

NOPEC Geophysical Co. to collect the 

data in as much as 4,000 m of water, 

Dr. Fodee Kromah, president and chief 

executive offi cer of NOCAL told OGJ in 

an exclusive interview. 

TGS will start the work later this 

year provided there is enough industry 

interest. Offshore Liberia has attracted 

signifi cant industry attention due to 

recently announced discoveries in the 

Gulf of Guinea and Sierra Leone.

Earlier this month, NOCAL opened 

its third petroleum bidding round cov-

ering fi ve blocks, which will close on 

Nov. 30. A ceremony to open bids for 

blocks LB-1, LB-2, LB-3, LB-4, and LB-5, 

is set for Dec. 1. NOCAL is offering pro-

duction sharing contracts that expected 

to be signed by June 2010.

Kromah told OGJ that despite the 

downturn and global recession, he was 

confi dent that Liberia would attract 

interest in its blocks, which each span 

3,000 sq km and lie in as much as 3,000 

m of water.

Liberia is not an oil and gas produc-

er. “We planned this round before hear-

ing of Anadarko’s discovery off Sierra 

Leone and there is a lot of interest,” he 

said. “Liberia and Sierra Leone are in 

the same basin.”

Kromah added that no date could 

yet be given for the deepwater licens-

ing round until it had received the 

information from TGS-NOPEC.

large as 33 sq km.
In any case, Chavez saw the find as 

boosting Venezuela into the top tier of 
world gas producers, saying, “At the 
rate the certified scientific discover-
ies are going, Venezuela’s gas reserves 
will place it among the top five in the 
world.” 

Chavez was in Spain as part of a state 
tour of European and Asian countries, 
which has included Iran, Turkmenistan, 
and Russia, where several agreements 
were signed for the developments of 
Venezuela’s Orinoco heavy oil belt. 

Regarding Perla, Repsol also de-

The block was one of three that 
drew bids in the October 2005 Rafael 
Urdaneta Phase A license round in the 
eastern Gulf of Venezuela. Three more 
blocks drew bids in Phase B in Novem-
ber 2005.

Repsol YPF and Eni would have 
stakes of 32.5% each in future produc-
tion, while PDVSA would get 35%.

Earlier, the Spanish daily El Pais 
newspaper quoted Venezuela’s President 
Hugo Chavez as saying that 1.5-2 tcf of 
the 7-8 tcf could be recoverable—a fig-
ure that Repsol YPF could not confirm. 
Repsol said the areal extent could be as 

Repsol YPF SA confirmed earlier 
reports that it has made a giant natural 
gas discovery off Venezuela.

The company, in an exploration 
partnership with Italy’s Eni SPA, said 
the Perla-1 well could hold 7-8 tcf of 
gas in place and said that further tests 
would be needed to determine the 
discovery’s exact size.

The gas was discovered on a 924 sq 
km exploration block called Cardon IV, 
which the Spanish firm began explor-
ing in 2006 along with Venezuela’s 
state-owned Petroleos de Venezuela SA 
(PDVSA).

Repsol YPF confirms large gas find off Venezuela
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Fig. 1REPSOL-ENI’S PERLA GAS DISCOVERY OFF VENEZUELA

Source: OGJ

PDVSA’s Paraguana 
Peninsula refin-
ery complex, the 
world’s largest. 
Gas for the com-
plex comes from 
Lake Maracaibo 
and from eastern 
Venezuela the new 
Interconexion 
Centro Occidente 
pipeline.

Perla, 130 miles 
northeast of Mara-
caibo city, is also 
180 miles east of 
Chevron-operated 
Riohacha, Ballena, 
and Chuchupa 
dry gas fields in 
the Caribbean as 
far as 32 km off 
Colombia’s Gua-
jira Peninsula (see 

map, OGJ, July 22, 1974, p. 28). Those 
reservoirs are at about 6,000 ft. ✦

largest ever and the largest nonassoci-
ated gas find in Venezuela.

Perla is about 30 km northwest of 

clined to give the formation or depth or 
to say whether the gas contains liquids. 
It said the discovery is the company’s 
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 ICO gas pipeline

Texas

Gulf Coast

Texon Petroleum Ltd., Brisbane, will 
run production casing at the fourth 
well on its Leighton prospect in Mc-
Mullen County, Tex., after the well had 
oil and gas shows in Cretaceous Olmos. 
TD is 9,000 ft.

Wireline logs at Tyler Ranch-3 
indicate similar reservoir properties to 
the Peeler-1, Tyler Ranch-1, and Tyler 
Ranch-2 wells.

Texon contracted a larger rig to 
drill Tyler Ranch-4 in early October to 
target Olmos at 8,500 ft and Eagle Ford 
shale at 11,000 ft. Working interests are 
Texon 70% and Global Petroleum Ltd. 
and Excellong Inc. 15% each.

Texon holds 1,280 acres at Leighton 
and a 100% working interest in 1,434 
acres at Mosman, 4 km southwest, and 
is seeking partners for the first Mosman 
well as early as first quarter 2010 to test 
Olmos and Eagle Ford.

total project area. It was not clear when 
drilling might start.

Griffin & Griffin Exploration LLC, 
Jackson, Miss., plans drilling to further 
develop Belmont Lake oil and gas field 
in Wilkinson County, Miss.

The field, on 142 acres in the Mis-
sissippi River flood plain, averages 130 
b/d of 29° gravity oil from two vertical 
wells on gas lift from Oligocene Frio 
to a tank battery above flood stage. The 
river tends to flood between January 
and May, but the wells can produce 
when submerged.

The first new well could spud as 
soon as Sept. 21, 2009, said 8% working 
interest holder Cheetah Oil & Gas Ltd., 
Nanaimo, BC.

One or two development wells, in-
cluding a horizontal well, in the north 
half of the field and an exploration well 
in the south half could hike produc-
tion, Cheetah said. Cumulative produc-
tion is more than 30,000 bbl.

Mississippi

Mainland Resources Inc., Hous-
ton, and American Exploration Corp., 
Calgary, plan to explore for gas in deep 
Jurassic Haynesville shale on 13,500 net 
acres northeast of Natchez in Jefferson 
County, Miss.

Haynesville shale has similar at-
tributes and is eight times thicker in the 
project area than in northwestern Loui-
siana based on engineering analysis of 
data from a Chevron well drilled on the 
acreage in the 1980s.

The companies have remapped the 
entire project area with reprocessed 
seismic data.

Mainland Resources has participated 
in the drilling and completion of two 
Haynesville shale wells in DeSoto Par-
ish, La., and expects to complete a third 
well in a few months. 

Mainland Resources will be opera-
tor and pay 80% of initial well costs 
to earn a 51% working interest in the 
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Scott Stevens
Vello Kuuskraa
Advanced Resources International Inc.
Arlington, Va.

 Seven plays dominate
 North America activity

Seven shale plays 
dominate today’s North 
America natural gas po-
tential reserves additions 
and production increases.

Contrary to prior 
expectations of gas strat-
egists and forecasts of 
gloom,1 today North America is awash 
in natural gas supply. While reduced de-
mand (–1.6 bcfd) and the new Rockies 
Express pipeline (0.9 bcfd) have been 
partly responsible, gas shale develop-
ment undoubtedly has been the single 
most important factor.

During the past 5 years, gas shale 
production grew to more than 8 bcfd 
from 2 bcfd (Fig. 1). For some time 
now, shale and other unconventional 
reservoirs have helped stabilize US 
gas production, offsetting long-term 
production declines from conventional 
sources. Then, in recent years, the shale 
growth accelerated markedly, helping to 
push up overall US gas production into 

growth territory for the fi rst time in a 
decade (Fig. 2).

The gas shale transition began with 
the Barnett shale in North Texas, fol-
lowed by the Fayetteville in Arkansas 
and the Woodford in Oklahoma, and 
then was accelerated by the gas shales 
in the Haynesville and the Marcellus in 

the US and the Horn River and Mont-
ney in Canada (Fig. 3). Expectations 
are that these seven shale plays (the 
“Magnifi cent Seven”) will dominate 
future natural gas reserves additions and 
production increases.

Building on the lessons learned from 
US and Canadian gas shales, various 
companies are starting to pursue over-
seas gas shale exploration in prospective 
areas such as Europe, Australia, 
India, and other countries.

From a resource once 
relegated to small independent 
producers, today majors, large 
independents and national 
companies are pursuing the 
play. How did this transition 
come about and where is it headed?

This three-part series on gas shale 
development begins with a look at 
the established and emerging North 
American shale basins and plays. The 
next two parts will examine the evolv-
ing technological and environmental 

considerations for optimally producing 
shale reservoirs as well as the potential 
for developing emerging gas shale plays 
in North America and elsewhere.

Shallow, deep shales
The Section 29 nonconventional 

fuels tax credit in the 1980s helped 
develop and boost the economics of 
the marginally productive organic-

Production

GAS SHALE—1

S P E C I A L

Trends In Unconventional Gas
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rich gas shales such as Appalachia’s 
Devonian Ohio shale and Michigan 
basin’s Antrim shale.

Companies developed these shallow 
(500-2,500 ft deep) shale plays with 
conventional vertical wells and small 
hydraulic stimulations. Production was 
modest, generally about 100 Mcfd/well 

but long-lasting with reserves in the 
0.25 bcf/well range. Fortunately, capital 
costs also were low.

These shallow, low-maturity, clay-
rich shale reservoirs store gas mainly 
from methane adsorption, with only a 
small porosity gas component. Today, 
these shallow shales produce about 1 

bcfd.
Modern deep shale development 

began about 1995 with emergence of 
the Barnett shale play in the Fort Worth 
basin, North Texas (Fig. 4). Long known 
for its gas-rich deposit, the Barnett at 
8,000 ft pushed the depth envelope for 
favorable fl ow capacity.

Mitchell Energy & Development 
Corp.’s innovative large slick-water fracs 
outperformed earlier small gel fracs but 
their vertical wells still recovered just a 
small percent of the gas in place.2 The 
fi rst US Geological Survey assessment 
placed technical recovery from the Bar-
nett Shale at just 3.4 tcf.3

Devon Energy Corp. acquired Mitch-
ell in 2000 and recognized it could 
create more reservoir fl ow paths with a 
cased 4,000-ft horizontal well stimu-
lated with large slick-water fracs con-
taining several million pounds of sand 
proppant and pumped in 8-12 stages. 
Recovery increased manyfold compared 
with earlier vertical wells. As horizon-
tal drilling and fracturing technology 
advanced, Barnett core area wells have 
improved to an average 2.5 bcfe/well. 
Current production from the entire 
play is almost 5 bcfed from more than 
12,000 vertical and horizontal wells.

The Barnett’s 
core area sweet 
spot has favorable 
depth, thickness, 
thermal maturity, 
pressure gradi-
ent, and a hard 
underlying sand-
stone that acts as a 
hydraulic fracture 
stress barrier, 
focusing energy 
within the shale 
reservoir. With 
access to new well 
performance and 
geologic data, an 
updated USGS re-
source assessment 
placed technical 
gas recovery from 
the Barnett at 26 
tcf.4
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At yearend 
2008, however, 
cumulative pro-
duction was 5 tcf 
with an additional 
20 tcf of booked 
proved reserves, 
thus ultimate gas 
recovery needs an 
upward revision.

Advanced 
Resources puts the 
remaining unde-
veloped recover-
able resource from 
the Barnett at 15-
40 tcf, depending 
on gas prices. This 
gas play still has 
room to run.

Barnett les-
sons learned

A series of fac-
tors spurred the 
explosive growth 
of high-quality 
shale plays beyond 
the Barnett, as documented by internal 
studies performed recently by Advanced 
Resources, to be discussed in the sec-
ond article.

The factors include a greater geolog-
ic understanding, advances in drilling 
and completions, and access to land and 
infrastructure.

Although the Barnett shale was an 
acknowledged deep horizontal shale 
success, doubts lingered over whether 
it was merely a one-of-a-kind geologic 
setting, such as the still-unmatched San 
Juan fairway coalbed methane play in 
New Mexico. Not until 2006, following 
Southwestern Energy Co.’s Fayetteville 
and Newfi eld Enegy Co.’s Woodford 
shale production breakthroughs, were 
the doubters fi nally silenced and the 
new shale exploration and development 
paradigm confi rmed.

As it turned out, shale plays do not 
have to be Barnett look-alikes; their 
geologic settings can be remarkably 
varied.

For instance, reservoir depth can 
range from 3,000 ft in the Fayetteville 
to more than 14,000 ft in the Haynes-
ville.

The key geologic precursors for deep 
shales turned out to be different than 
for the shallow shale plays. Modest but 
adequate porosity (6-12%) is essential 
for gas storage. Unusual mineralogy, 
low in ductile clays and high in brittle 
quartz, feldspar, and carbonate compo-
nents, helps promote frac effectiveness.

The shale needs adequate thermal 
maturity (R

o
 >1.0%) to avoid unfavor-

able relative permeability from liquid 
hydrocarbons in the reservoir. Higher 
thermal maturity also promotes shrink-
age of the total organic carbon (TOC), 
leading to higher effective permeability 
and often a fully gas-charged system. 
The shale needs an adequate TOC (2-
5%) for gas storage by adsorption.

An equally important factor, requir-
ing 3D seismic, is the avoidance of geo-
hazards, such as water-bearing karsts 
and faults.

Natural fracturing turned out to be 
somewhat less important than initially 
assumed. Even with permeabilities in 
the nanodarcy range, artifi cial stimula-
tion could create the resevoir’s fl ow 
capacity.

Horizontal drilling coupled with 
large slick-water hydraulic fracturing, 
employing ever-increasing lateral length 
and proppant loads, often guided by 
real-time seismic monitoring, provides 
much more effective (5-10 times) fl ow 
capacity than traditional vertical wells.

Today, deep shale drillers all em-
ploy essentially the same Barnett-style 
well drilling and completion design: 
±4,000-ft long laterals stimulated by 
multimillion-lb slick-water fracs in a 
dozen stages. Armed with these new 
techniques, deep shale development 
is spreading rapidly to the Marcellus, 
Haynesville, and Horn River shales. 
Advancements continue, including si-
multaneous fracturing of closely spaced 
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wells (600-800 ft apart) to contain the 
injected energy and more intensively 
shatter the shale reservoir.5

Access, infrastructure
Companies generally can develop 

shale plays located in the US Midcon-
tinent and East, where most land is 

owned privately, with minimal political 
wrangling. The fact that shale develop-
ments can cover entire counties means 
that royalties are spread among thou-
sands of individual landowners, often 
aligning them with operators.

On the other hand, development of 
eastern gas shales has raised concerns 

among environmental organizations 
and the general public, slowing or stop-
ping development.

At both the state and federal levels, 
pressure exists for more active regula-
tory oversight of shale gas development. 
Particular areas of concern are frac 
water sourcing and disposal, along with 
the perceived effect of fracturing opera-
tions on ground water.

The third article in this series on gas 
shales will further explore the critical 
geologic, well completion, and envi-
ronmental issues important for more 
optimally developing these unconven-
tional gas resources.

New shale operators.
A new breed of shale operators—

mostly mid to large-cap indepen-
dents—emboldened by the improved 
geologic understanding and produc-
tion technologies, has leased millions 
of shale-prospective acres. Most have 
tacked adeptly through the recent eco-
nomic turbulence, bolstered by price 
hedging and supportive capital markets.

Hedging and fi nancial infl ows have 
enabled operators to hold and develop 
their best shale acreage in spite of (and 
indeed exacerbating) the collapse of 
spot gas prices.

In another industry step change, 
during the past year majors such as 
BG Group, BP PLC, ExxonMobil Corp., 
Shell Canada Ltd., and StatoilHydro have 
entered shale plays in a signifi cant way 
through leasing and acquisition.

These include BP’s purchase of 
Chesapeake’s Woodford shale proper-
ties for $1.75 billion, as well as the 
company’s $1.9 billion deal for 25% of 
Chesapeake’s Fayetteville shale position.

Shell acquired Duvernay Oil Corp. 
for $5.9 billion, including extensive 
Montney shale leases in Canada.

Statoil farmed into Chesapeake’s 
Marcellus shale position for $3.3 bil-
lion.

BG Group acquired an interest in 
Exco Resources Inc.’s Haynesville shale 
acreage for $1.55 billion.

Fort Worth basin,

all Barnett

plays, wells

Cumulative Proved Remaining Total, tcf

recovery, tcf reserves, tcf recoverable, tcf

Core area 3.7 12 11 27

Extension area 1 1.5 8 12 21

Extension area 2 0.1 1  9  10

Total 5.3 20 33 58
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Others have taken the leasing ap-
proach in the Marcellus (Marathon Oil 
Co.), Eagleford (ConocoPhillips), and 
Horn River plays (ExxonMobil).

The Magnifi cent Seven
Including the Barnett, seven high-

quality new deep gas shale plays are 
under development in North America: 
fi ve in the US and two in Canada.

The high-quality core areas of these 
plays can have low overall full-cycle 
“break-even” costs of $4-5/Mcf, while 
the less favorable outer areas tend to 
have much higher costs. Advances in 
well drilling and completion technol-
ogy would help lower the costs of 

developing the outer areas of these gas 
shale plays.

Fayetteville (Arkansas)
The eastern Arkoma basin’s Fayette-

ville shale is a Mississippian Barnett-
equivalent that extends across central 
Arkansas. It was the second deep shale 
to be commercialized. This discovery 
helped convince industry that the Bar-
nett was not unique and that shale plays 
need not be geologic Barnett clones. 
This widened and intensifi ed the global 
deep shale hunt.

The Fayetteville is shallower than 

the Barnett (3,000-5,000 ft deep vs. 
the Barnett’s 6,000-8,000 ft) as well as 
thermally more mature (2.5% R

o
 vs. the 

Barnett’s 1-1.5%). Carbonate collapse 
zones (karsts), which plague portions 
of the Barnett, are not present but 
water-bearing faults can occur.

The lower Fayetteville is the main 
completion target, as it is the most 
quartz-rich, high in total organic con-
tent, fairly porous, and gas-saturated 
zone.

Four shale-experienced operators 
dominate the Fayetteville shale play and 
production has increased rapidly to 1.3 
bcfed today.

Southwestern Energy Co., with near-
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(5,000-9,000 ft depth) for the fi rst 
time.

Recent geologic resource studies 
have helped quantify the potential of 
this huge shale target, which stretches 
from Kentucky to New York.

The USGS defi ned thickness, depth, 
and other reservoir parameters in 2002, 
conservatively estimating that the play 
had 1.9 tcf of recoverable resources.6

Academic and industry studies have 
since raised that estimate to as high as 
500 tcf.

ARI’s internal study of the play 
(using a database of more than 500 
wells) puts recovery in the 100-200 tcf 

Woodford shale play occurs in the deep 
Anadarko basin. This “Cana” play has 
Haynesville-like 13,000-ft depths and is 
highly overpressured. Leading operators 
include Devon and Cimerex Energy Co. 
While the play is not yet proven, early 
well tests are encouraging.

Marcellus (Appalachia)
The Devonian Marcellus shale had 

been productive for decades in this 
region but in shallow settings. Then, 
starting about 5 years ago, success in 
the Barnett spurred operators to test 
the deeper portions of the Marcellus 

ly a million net acres including much 
of the play’s core area, recently attained 
the 1-bcfed benchmark. Others include 
Chesapeake-BP, XTO Energy Inc., and 
Petrohawk Enegy Corp.

Southwestern envisioned the play in 
2002, drilled its fi rst two vertical wells 
in 2003 to confi rm reservoir quality, 
and eventually tested 33 pilots across its 
acreage to evaluate geologic quality and 
optimize well design.

Development started with vertical 
wells but soon switched to horizontals 
employing 2,500-ft laterals that were 
stimulated with crosslink gel fracs.

By 2007, Southwestern evolved its 
completion to longer laterals with slick-
water fracs, both of which signifi cantly 
improved gas production.

Recent wells are positioned using 3D 
seismic and typically employ 4,000+ 
ft laterals stimulated with a dozen or 
more frac stages.

Today, wells cost about $2.9 million 
(all-in), produce at initial rates of 3.0 
MMcfd (30-day rate), and are expected 
to recover about 3.0 bcf/well in the 
core area. Active development continues 
despite low gas prices.

Woodford (Oklahoma)
The western Arkoma basin hosts the 

Mississippian-age Woodford shale play, 
which currently produces about 0.5 
bcfed. Newfi eld Exploration Co. began 
to develop the play in 2006 and its 
early success helped bolster the global 
acceptance of deep shale as an explora-
tion target.

The Woodford has some of the lon-
gest shale laterals drilled, up to 10,000 
ft in the reservoir, thanks to enlightened 
state well-spacing regulations. Overall 
development, costs however, tend to be 
relatively high in the Woodford and low 
gas prices have severely curtailed drill-
ing this year.

Production likely will plateau or even 
decline until gas prices recover. New-
fi eld, the largest shale operator in the 
play, currently produces 240 MMcfed 
but has recently begun to release many 
of its rigs.

A geologically distinct emerging 

WESTERN CANADA GAS SHALE BASINS Fig. 6

Source: Advanced Resources International Inc. Advanced Resources International Inc.
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in other shale plays because of rugged 
topography, a shortage of appropriate 
drilling rigs, environmental and regula-
tory hurdles, and the sheer size of the 
acreage, which must fi rst be properly 
evaluated.

With its low fi nding and develop-
ment costs, however, the vast Marcellus 
play may eventually reach or exceed 
Barnett Shale production rates.

Haynesville (Louisiana/Texas)
In late 2007, the “buzz” was that 

the massive Hayneville shale play in the 
Louisiana Salt basin of northern Loui-
siana and East Texas could eventually 
outshine even the Barnett shale.

The Haynesville shale is a Jurassic 
shale, much younger than the Mississip-
pian Barnett, Fayetteville, and Wood-
ford plays. It is also deeper (10,000-
15,000+ ft), breaking the rules on 
where successful shale plays could go.

With decent levels of porosity (8-
12%) in the eastern portion of the play 
area, the Haynesville is rich in brittle 
carbonates and quartz, particularly in its 
basal section.

The play’s substantial depth, extreme 

cessful in the Marcellus. Atlas Energy 
Resources LLC has drilled more than 
160 vertical Marcellus wells, with re-
cent completions reported at 1.4 bcfe/
well and costing just slightly more 
than $1 million/well. The company 
has increased its estimate of potentially 
recoverable resources on its acreage to 
about 9 tcfe.

Although companies likely will 
develop the Marcellus mainly with 
horizontal wells, verticals still will play 
a role.

A second sweet spot is developing 
in northeast Pennsylvania and south-
central New York, where the Marcellus 
is exceptionally thick (200-400 ft). 
Cabot Oil & Gas Corp. has tested several 
wells here with initial potential’s up to 
9 MMcfed.

Ultra Oil & Gas Inc. has tested fi ve 
horizontal wells, each coming in at 
more than 5.3 MMcfed (24-hr rates). 
Talisman Energy Inc., Chief Oil & Gas 
LLC, and Epsilon Energy Ltd. also report 
high-rate wells in this area. Other op-
erators include Chesapeake, Southwest-
ern, and Range.

Overall, Marcellus shale production 
currently is at about 200 MMcfed. Pro-
duction is growing more slowly than 

range, depending on gas prices, out of 
more than 1,600 tcf total gas-in-place 
resource.

Two Marcellus sweet spots have 
emerged. Southwestern Pennsylvania 
has fairly thick shale (100-150 ft) with 
high TOC. Marginally mature (R

o
 ~1%), 

this area produces wet gas that requires 
surface separation facilities.

Early-mover Range Resources Corp. 
has drilled 46 horizontal Marcellus 
wells, mostly in Washington County 
near Pittsburgh. Recent wells have an 
average 7 MMcfed initial potential, 
with one as high as 26 MMcfed (24-hr 
rates).

Range estimates recovery at about 
4.4 bcfe/well, with a horizontal well 
estimated to cost $3.5 million (all-in).

The company estimates its total po-
tentially recoverable resource from the 
Marcellus at 15-22 tcfe. 

CNX Gas Corp. also reports good 
results in southwestern Pennsylvania, 
where it has drilled eight horizontal 
wells (6,000-ft vertical depth, 3,000-
ft laterals) costing about $3.5 million, 
with initial potentials of up to 4.1 
MMcfed.

Vertical wells also have been suc-
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bcfed, is growing 
much faster than 
in the Marcel-
lus. Eventually 
production could 
approach Barnett 
production.

In a possible 
harbinger of deals 
to come, BG 
Group recently 
agreed to pay Exco 
$1.55 billion for 
a 50% share of 
certain upstream 
and midstream 
Haynesville as-
sets in Louisiana. 
Numerous other 
operators are posi-
tioning to estab-
lish a stake in one 
of North America’s 
largest and lowest-

cost gas plays.

Horn River basin
A sequence of geologically attractive 

gas shales exist in the Horn River basin, 
in northeast British Columbia, with the 
Late Devonian Muskwa shale the most 
prominent. Often the Muskwa, Otter 
Park, and Horn River sequences are 
grouped within the broader Horn River 
terminology (Fig. 6).

The Horn River basin has an areal 
extent of about 5,000 sq miles. The 
Muskwa-Horn River shale within this 
basin is 300-500 ft thick in the heart of 
the play, thinning to 100-150 ft to the 
south near the Peace River arch.

Gas-fi lled porosity ranges 1-9%, 
with 3-4% typical.

Thermal maturity is high (R
o
 = 

2-4%), refl ecting a dry gas setting. 
There is potential for elevated CO

2
 in 

the more thermally mature areas.
At a representative 8,000 ft depth, 

the formation is overpressured with a 
0.6 psi/ft reservoir pressure gradient.

The Muskwa shale is organically 
rich, with an average 3% organic car-
bon content.

Fig. 7 shows a side-by-side compari-

but expected to drop with operational 
effi ciencies such as pad drilling. Core 
area wells look attractive even at $4/
MMbtu Henry Hub gas price.

The East Texas and extreme northern 
Louisiana portions of the Haynesville 
play are shallower (10-12,000 ft) and 
thicker (up to 400 ft). Reservoir quality, 
notably gas-fi lled porosity and brittle 
mineral content, however, appears 
lower. Wells typically have an initial 
potential below 10 MMcfed and will re-
quire higher gas prices to be economic.

Early thinking was that fractur-
ing would require costly synthetic 
silicon carbide proppant for resisting 
the Haynesville’s high pressures and 
temperatures. Most operators, however, 
have found low-cost resin-coated sand 
proppant to be adequate.

Haynesville shale operators include 
early-movers Chesapeake, EnCana Corp., 
Petrohawk, and Exco Resources, all with 
large core area positions.

Two dozen other operators are test-
ing the horizons below their legacy gas 
fi elds, which produce from the Cotton 
Valley, and are acquiring undeveloped 
acreage.

Production, currently more than 1 

overpressuring (up to 0.85 psi/ft), 
huge size (>1,000 tcf of gas in place), 
and rich resource concentration (>200 
bcf/sq mile) place the Haynesville in 
rarefi ed company.7 But amazingly, there 
could be further upside: the overlying 
Bossier shale offers a secondary gas-
charged completion target.

The primary challenge for the 
Haynesville is the high-pressure, high-
temperature drilling environment and 
high resulting well costs of $10+ mil-
lion. In addition, due to sharp initial 
year declines, long-term production 
and per-well reserves remain uncertain.

Companies still are defi ning the 
Haynesville’s sweet spot. They have 
drilled excellent wells in portions of 
DeSoto, Caddo, Red River, and Bossier 
parishes, northern Louisiana, clustering 
around the 12-13,000 ft depth inter-
val (Fig. 5). Core area wells frequently 
have an initial potential in excess of 20 
MMcfed (24-hr rate).

Depending on decline rates these 
wells might be capable of producing 
6-8 bcfe or more. Well costs are high 

West EastAdvanced Montney well completion

Foothills DawsonSwan Lake

Belloy

Lower Montney

Upper Montney

Doig phosphate

Doig

Halfway

Post-Triassic

unconformity

Black marine shale Siltstone, sands, and shales Conventional sands

Fig. 8MONTNEY-DOIG RESOURCE PLAYS
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Texas,” AAPG Southwest Section Meet-
ing, Fort Worth, Mar. 1-4, 2003.

5. Mutalik, P.N., and Gibson, B., 
“Case History of Sequential and Si-
multaneous Fracturing of the Barnett 
Shale in Parker County,” Paper No. SPE 
116124, SPE ATCE, Denver, Sept. 21-24, 
2008.

6. Assessment of Undiscovered Oil 
and Gas Resources of the Appalachian 
Basin Province, US Geological Survey, 
2002.

7. Parker, M., Buller, D., Petre, E., 
and Dreher, D., “Haynesville Shale–
Petrophysical Evaluation,” Paper No. 
SPE 1228937, SPE Rocky Mountain 
Petroleum Technology Conference, Apr. 
14-16, 2009, Denver.

to the western portion of the play area.
The Mid to Lower Triassic-age depos-

it contains sandstones on the shallower 
(3,000 ft) eastern boundary of the play, 
grading to siltstone and shale in the 
deeper (8,000 ft) western boundary of 
the play.

In the western Montney play area, 
near Dawson Creek, the gas shale is 
thick, thermally mature with high or-
ganic content. In the northern portions 
of the area, north of Fort St. John, the 
Montney Shale has higher clay con-
tent and decreased silica, reducing the 
brittleness of the formation and its fa-
vorability for creating reservoir perme-
ability and fl ow capacity with hydraulic 
stimulation.

While companies have drilled con-
siderably in the eastern and central por-
tions of the Montney resource play, they 
only have drilled lightly the western gas 
shale play. Early horizontal well per-
formance in the geologically favorable 
portions of the area, however, has been 
attractive with initial 30-day gas rates of 
5 MMcfd and relatively modest declines 
for gas shale wells.

A large number of operators hold 
leases in the heart of the Upper and 
Lower Montney gas resource play, led 
by EnCana (with about a million acres), 
Shell (after its purchase of Duvernay Oil 
in mid-2008), plus Talisman, Murphy 
Oil Corp., and ARC Energy Trust. ✦
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son of the Horn River basin Muskwa 
and Fort Worth basin Barnett shale 
wells. EOG Resources Inc. drilled both 
wells in geologically favorable settings.

The fi gure shows that the Muskwa 
shale is thicker and more mature, 
providing higher gas concentration. 
The Muskwa shale has a higher silica 
content of 65% vs. 55% for the Barnett 
shale, causing the Muskwa shale to be 
more brittle and favorable for hydrau-
lic fracturing. The Muskwa and Barnett 
shale have similar permeabilities and 
gas-fi lled porosities.

Seven major companies, led by En-
Cana and Apache Corp., hold signifi cant 
lease positions in the Horn River gas 
shale play.

Horizontal well drilling has had 
positive results, with initial rates of 
3-10 MMcfd. Operators, however, are 
still testing and optimizing their drill-
ing and well completion strategies.

Market outlets and high transporta-
tion costs are a concern, as is gaining 
year-round access to drilling sites. 
Two new regional pipelines are under 
development to bring gas to markets. A 
24-in. line is due in service mid-2009 
and a larger 36-in. line is due in service 
by mid-2011.

Other innovative market options 
include sending gas to the oil sands area 
in northern Alberta as well as to coastal 
Kitimat, BC, for export as LNG.

Montney shale
The Montney resource play repre-

sents a complex geological sequence 
that varies from conventional gas (and 
oil) along the eastern edge of the basin, 
to a combination tight gas and gas shale 
play in the center, and to a classical 
black massive gas shale complex along 
the western edge (Fig. 8).

The closest geological analog may be 
the complex Bossier sand and shale play 
on the Texas and Louisiana border.

The Montney resource covers a mas-
sive area, more than 35,000 sq miles, 
with geologic and reservoir properties 
changing dramatically from the eastern 
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Mark Parker
Halliburton,
Tyler, Tex.

Making hydrocarbon 
production from shales 
a profi table venture 
requires a process for 
driving down overall costs. It is clear 
from experience in these tight, widely 
varying resource plays that companies 
achieve an advantage through many 
effi ciencies reached during 
the entire exploration and 
development process.

The starting point is 
critical to the success of this 
process. Because shale varies 
greatly, what works in one 
reservoir or well probably 
will not be as effective in 
the next. Failure to under-
stand the difference leads to 
expensive miscalculations 
and prolonged well devel-
opment.

Each shale well and 
reservoir requires a high degree of un-
derstanding to reach its full economic 
potential. This is especially important 
when exploring new shale formations 
for which knowledge is a key factor in 
the speed and effi ciency of bringing on 
production.

Lessens learned in exploiting the 
Barnett shale in north-central Texas, 
have helped form processes for evalu-
ating and developing the Haynesville 
shale to the east of the Barnett and the 
emerging Eagle Pass shale south of the 
Barnett.

Need to know
The need to know cannot be em-

phasized strongly enough. Reservoir 
knowledge guides a multitude of 
choices that can make or break a shale 
well, including critical steps in design-
ing optimal fracture treatments.

Understanding the reservoir in these 
complex unconventional resources en-
tails a rigorous grasp of rock properties, 
fracture geometry, fl uid interactions, 
evaluation processes, microseismic 

surveys, tracers, and production logs. It 
also requires sharing this information 
across disciplines so that insights are 
leveraged as effectively as possible.

Collaboration among geoscientists 
and engineers is central to improv-
ing shale exploitation. Having a single 
strategy for the entire well rather than 
a series of discrete operations enables 
everyone on the asset team to make 
decisions with full knowledge of how 
actions affect total well objectives. 

Specialized processes for shale 
analysis and stimulation design facilitate 
this effort. For instance, Halliburton’s 

ShaleEval shale formation evaluation 
service forms expert shale teams that 
integrate geology and engineering in a 
process that examines fl uids, the frac-
ture treatment, formation evaluations, 
and candidate selection.

The process also uses shale-specifi c 
systems to identify mineralogy and 
integrate wireline log data and labora-
tory core analysis to help defi ne shale 
characteristics. The information guides 
fracture treatment design by helping 

identify targets, which is 
critical to well performance 
in shale reservoirs. These 
systems are components of 
a life-cycle-based approach 
to developing shale reserves 
that Halliburton uses to 
integrate asset manage-
ment from the fi rst look at 
reservoir potential through 
development stages and 
decline.

Ultimately, this knowl-
edge sharing facilitates a 
holistic view of the reservoir 

throughout its development, which 
brings with it the various insights 
needed to create shared effi ciencies and 
synergies.

Formation description
Companies can acquire reservoir 

information with basic logging suites. 
Their primary purpose is exploration 
and calculation of reservoir fl uids. But 
new analysis and presentation tech-
niques provide a comprehensive forma-
tion description that is routinely veri-
fi ed and calibrated with core analysis.

A variety of logs provides highly 
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practical information about shale. For 
example, formation lithology is identi-
fi ed with natural gamma ray tools to 
measure elevated uranium signals that 
are common indicators of shales rich in 
organic matter and total organic carbon 
(TOC). When they also exhibit suffi -
cient porosity, these shales typically are 
productive. 

Information also comes from resis-
tivity measurements that indicate fl uid 
saturation and permeability in the shale. 
Low permeability and high clay content 
can be an early indictor that the shale 
may not respond well to treatment.

Density logs and dual count neutron 
logs indicate shale porosity and the 
associated reservoir capacity for storing 
fl uids. Acoustic logs, which record the 
velocity of compressional and shear 
waves through the formation, are used 
to generate stress data, which help pre-
dict the behavior of hydraulic fractur-
ing treatments that are critical to shale 
production.

Images of the formation acquired 
with electrical borehole imaging tools 
provide views of the sedimentary 
sequences in the wellbore. This infor-
mation is used to plan optimal hori-
zontal well trajectories in shales, guide 
sidewall-coring points and identify 
pressure dependent leak-off points from 
small fractures.

Magnetic resonance logging provides 
data on the fl uids in the pore spaces as 
well as other formation parameters such 
as pore size, calculated permeability and 
presence of clays. In shale wells, these 
data cover the long, continuous inter-
vals at reservoir conditions with less 
expense than conventional core data.

Building on the Barnett
Much of what is known about the 

mysteries of shale rests on lessons 
learned in developing commercial 
production out of the Barnett shale in 
north-central Texas. In pioneering this 
resource play, companies have applied 
innovative new technologies and meth-
ods subjected to almost daily changes.

But successful techniques hammered 
out in the Barnett are not easily trans-

ferred to new and emerging shale plays. 
Experience proves that methodology is 
the most important constant in shale 
development, not discrete techniques. 
Using a process that starts with res-
ervoir knowledge is key for selecting 
the most appropriate techniques and 
achieving the highest effi ciencies.

To the east of the Barnett, the 
Haynesville shale straddles the borders 
between Texas, Louisiana, and Arkansas 
in one of the oldest productive regions 
in the US.

While the Haynesville is also a tight-
gas shale, the comparison of its relative-
ly ductile rock with the Barnett shale is 
one of peanut butter to peanut brittle. 
Understandably, wells in these two 
shales are not completed in the same 
way. Fig. 1 shows various shale samples.

First drilled in 2005, the reservoir is 
deep at about 10,500-14,000 ft and hot 
with bottomhole temperatures as high 
as 380° F. Bottomhole pressures can 
exceed 12,000 psi and treating pres-
sures climb to 15,000 psi. Its laminated 
shales include soft ductile intervals that 
can cause proppant embedment and 
fi nes problems.

There is vigorous discussion about 
how best to produce this resource and a 
correspondingly diverse set of produc-

tion successes and failures. That has 
resulted in a competitive learning curve 
in this promising play as operators seek 
to exploit it economically.

Haynesville treatments 
Reservoir knowledge is proving to 

be the best starting point for unravel-
ing the Haynesville shale. A Halliburton 
study of modeled stimulations to test 
various treatment strategies has further 
defi ned fundamental differences in rock 
character and reservoir conditions com-
pared with the Barnett shale.

The study reviews the design pro-
cesses and technologies recommended 
to achieve the best production results.1

Its results are not indicative of any one 
particular well or set of reservoir char-
acteristics.

Simulations conducted in the study 
indicate that formation brittleness is a 
valuable guide to identifying fracture 
initiation points. Perforating and frac-
turing from these intervals are critical 
to successful stimulation. 

The study also shows that low-
viscosity fl uid systems do not provide 
adequate proppant transport and sus-
pension to achieve long-term produc-
tivity in this formation. The Haynesville, 
however has successful simulations with 

Shales from various plays have different properties (Fig. 1).
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crosslinked gel fracture treatments con-
taining high-conductivity proppants.

The successes were attributed to bet-
ter wellbore-to-fracture communication 
established by proppant distribution 
throughout the created fracture height 
and length. 

Fluid systems
In simulating a variety of treatment 

designs, the Haynesville shale study 
model consisted of a typical 4,000-ft 
lateral section broken into stages of 
about 300-400 ft. Within the stages 
were 3-4 perforation sets of 2-4 ft in 
length with a perforation density of 6 
shots/ft.

To simplify the simulation, the study 
evaluated a single fracture created in 
a horizontal wellbore. It selected fl uid 
systems based on rock properties.

The Haynesville shale is a generally 
ductile formation with relatively low 
Young’s modulus and Poisson’s ratio. 
Identifi cation of brittle areas is impor-
tant because these are the best targets 
for fracture initiation. But there are 
concerns too. These areas have signifi -

cant lime content that can cause fi nes 
problems if acid is applied.

Clays are also present and can result 
in fi nes and swelling damage in re-
sponse to water-based fl uids.

The study also simulated multiple 
treatment designs to address treat-
ments in the Haynesville shale that vary 
from high-rate, treated-water fractures, 
hybrids of treated water and linear gel, 
and hybrids of linear gel to crosslinked 
gels.

Water fractures with low proppant 
concentrations and large water volumes 
provide minimal conductivity damage 
and low costs. Linear-gel systems have 
good friction-reduction properties, 
similar to the water fractures with fric-
tion reducer.

Crosslinked-gel fracturing fl uid 
systems allow treatment at lower pump 
rates, with smaller fl uid volumes and 
provide the ability to place high-
conductivity proppants. Placing high-
conductivity proppants is not attempted 
with low-viscosity fl uids because of the 
poor proppant transport and narrow 
fracture widths. 

The fl uid effi -
ciency and excellent 
proppant transport 
of crosslinked sys-
tems can maximize 
formation surface-
area contact and 
communication 
with the wellbore to 
achieve the benefi ts 
of the long, hori-
zontal sections with 
spaced fractures 
communicating with 
the wellbore.

High-viscosity
fl uids help establish 
a dominant frac-
ture to accept larger 
high-strength prop-
pants (20/40 mesh). 
In addition, more 
effective proppant 
transport provides 
a longer effective 
fracture with direct 

communication at the wellbore.
Fig. 2 shows a typical fracturing 

spread on a Haynesville well.

Proppant options
High temperatures and pressures 

make proppant selection in the Haynes-
ville important for short and long-
term production. Cleanup and early 
production following fracturing are 
the immediate issues. But over time as 
reservoir pressure depletes, the increas-
ingly stressful environment becomes 
the greater consideration.

Fracture conductivity may be the 
most important parameter for long-
term production of the Haynesville 
shale. Initial closure stress on the prop-
pant in the fracture may start at more 
than 6,000 psi. As production contin-
ues, the stress increases and can exceed 
12,000 psi.

For water-frac treatments, conductiv-
ity issues include initial conductivity, 
two-phase fl ow (gas and water), prop-
pant crushing and fi nes, and proppant 
embedment in the fracture face.

For linear-gel treatments, conductiv-

Fracturing wells completed in the Haynesworth shale requires considerable horsepower (Fig. 2).
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ity concerns include 
the same list, with 
the addition of a 
polymer fi lter cake. 
Crosslinked-gel 
treatments add con-
cerns about the yield 
stress of residual 
polymer in the 
fracture. Gel break-
ers can address both 
the polymer fi lter 
cake and residual-gel 
issues.

Embedment is 
another issue. Prop-
pants embedded into 
the ductile shale by 
formation pressure 
leads to decreased 
fracture width and 
the resulting lower conductivity. Brinell 
hardness numbers (BHN) can be used 
to infer embedment. Table 1 from a 
Halliburton internal report shows BHNs 
for different formations, including sev-
eral shale plays.

Shale formations have a great amount 
of variation. The Barnett is very hard 
with a BHN of 80, while the Marcellus 
BHN is a much softer 32. The Haynes-
ville shale, with a BHN of 18, has one 
of the lowest values seen for low-per-
meability stimulation targets, indicating 
the most potential embedment.

These extreme variations from hard 
to very ductile formations are a strong 
indicator of the pronounced differ-
ences between shales and the scope of 
techniques that might be applied. What 
works in one play may not work as well 
in another and not at all in a third.

The study considered proppant con-
ductivity for proppants for Haynesville 
shale stimulation treatments at simulat-
ed reservoir conditions of temperature 
and stress and proppant concentration 
of 1 lb/sq ft. Results of the simulations 
clearly show that man-made proppants 
are the most appropriate proppant 
based on conductivity. While this does 
not consider effects that reduce the 
conductivity of all proppants, it does 
show the relative performance of the 

proppants to guide selection.
The study shows the practical impor-

tance of petrophysical information in 
designing effective fracture stimulations 
of the Haynesville formation. Organic 
content, ductility and brittleness, clay 
content, and a host of other character-
istics are fundamental to targeting the 
treatment and to the design of fl uid and 
proppant systems.

A typical Haynesville well, designed 
to produce at high rates and low cost, 
maximizes reservoir exposure while 
eliminating communication between 
fractures with a reliable annular seal 
(Fig. 3).

Eagle Ford
South of the Barnett in the emerging 

Eagle Ford shale. Early operators are in 
the process of understanding a forma-
tion that recently was an obstacle rather 

than an objective.
Stretching across a broad swath of 

Texas from northeast to southwest, its 
potential is equally huge. But the play 
is very young and largely confi ned to 
three southwest counties: McMullen, 
LaSalle, and DeWitt. In these counties it 
lies at depths to about 12,000 ft.

The likely source rock for the Austin 
chalk formation above it, the Eagle Ford 
shale exhibits an altogether new range 
and different scope of shale character-
istics, and challenges from the Barnett 
and Haynesville shales. 

One of the most topical issues at 
this stage in the Eagle Ford is drill-
ing through the depleted zones above 
it. Companies are drilling mile-long 
multilaterals in it, but the temperatures 
and pressures do not appear to be too 
demanding.

Still, the differences are being care-
fully considered, from variations in fl u-
id compatibilities to changes in drilling 
and completion strategies. And within 
the Eagle Ford, operators are quietly 
noting the variations that exist within 
its boundaries, where shale depth, 
thickness and mineralogy can change 
dramatically over short distances.

As the resource play picks up mo-
mentum, the knowledge that is being 
collected now will be a major factor 

Haynesville well completions typically maximize reservoir exposure while eliminating communication between fractures with a 
reliable annular seal (Fig. 3).

BRINELL HARDNESS NUMBERS Table 1

Brinell
Formation hardness

Woodford 43
Marcellus 32
Haynesville 18
Bossier 12
Barnett 80
Carthage lime 82
Ohio sandstone 34
Alabama coal 15
Floyd 25
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in how effi ciently it is developed. The 
ability of early operators to achieve the 
effi ciencies and effectiveness of an inte-
grated process driven by this reservoir 
knowledge will determine the pace and 
the success of the Eagle Ford resource 
play.

Start at the beginning 
The effort under way to understand 

the Eagle Ford is the hallmark of success 
in gas shales. Clearly, this emerging play 
varies from the Haynesville shale, which 
is markedly different from the Barnett 
and other shales around the world.

The only way to approach eco-
nomic development of these resources 
is by fi rst understanding their unique 
characteristics. That knowledge guides a 
holistic approach that builds effi ciencies 
during the life of the asset. ✦

Reference
1. Parker, M., “Haynesville Shale: 

Hydraulic Fracture Stimulation Ap-
proach,” Paper No. 0913, International 
Coalbed and Shale Gas Symposium, 
Tuscaloosa, Ala., May 20-21, 2009.
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Marathon Petroleum Co. LLC
Garyville, La.

Adam R. Joiner
Honeywell Process Solutions
Baton Rouge

 La. refi nery converts control
 system without shutdown

Marathon Oil Corp. 
has installed new 
process-control equip-
ment and systems at its 
Garyville, La., refi nery.

Migration to the 
new control system 
required close coop-
eration with its primary automation 
contractor, Honeywell Process Solutions. 

The refi nery staff 
collaborated with 
Honeywell’s site 
support specialists 
to formulate and 
execute a plan for 
migration to the 
next-generation 

Experion Process Knowledge System 
without taking the refi nery’s process 
units off-line.

The project, described in this article, 

will provide a blueprint for future site 
migrations.

Marathon Oil has extensive refi n-
ing, marketing, and transportation 
resources concentrated primarily in the 
US Midwest, upper Great Plains, Gulf 
Coast, and Southeast. Located to serve 
major markets, Marathon’s operations 
include a seven-plant refi ning network 
with more than 1 million b/d of crude 
oil refi ning capacity.

The company’s Louisiana refi ning 
division operation is located along the 
Mississippi River in southeastern Louisi-
ana near Garyville (Fig. 1).

Migration requirements
At Garyville, a collection of complex 

refi ning operations converts 256,000 
b/d crude oil into products such as gas-
oline and No. 1 and 2 fuel oils. Sulfur, 
asphalt, propane-propylene, isobutane, 
kerosene and coke are manufactured as 
secondary products.

As do other oil refi ning operations, 
Marathon requires automation solutions 

Based on a presentation to the NPRA Annual 
Meeting, San Antonio, Mar. 22-24, 2009.

Marathon Oil’s refi nery at Garyville, La., is the last grassroots refi nery built in the US (Fig. 1; photo from Marathon Oil).

Refining
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to increase the reliability, effi ciency—
and profi tability—of its production 
assets. The refi nery’s legacy Honeywell 
TDC2000 distributed control system 
was originally installed in 1978.

As part of a plant expansion, the 
human-machine interface platform had 
been upgraded to the TotalPlant Solu-
tion platform with Global User Station 
capabilities. The aging data highway 
system no longer provided reliable 
day-to-day operation. Spare parts and 
support were also becoming scarce.

In addition, the legacy DCS did not 
provide the most current advanced con-
trol capabilities enabling the refi nery to 
increase throughput, reduce costs and 
improve regulatory compliance, and 
answer customer demands for better 
product quality and faster delivery.

Marathon’s initial attempt to migrate 
to Experion PKS for control of a crude 
unit was hampered by a lack of coor-

Honeywell established a collaborative 
strategy based on common goal: To 
meet and exceed all end-user expec-
tations and design requirements for 
implementation of a state-of-the-art 
automation architecture.

Keys
During normal operations, refi neries 

are reluctant to schedule shutdowns for 
non-critical maintenance or replace-
ment of fi eld equipment. Therefore, 
control system migrations are typically 
executed via a “hot cutover,” which 
involves moving one control loop at a 
time to the new system, while the unit 
operates in order to eliminate produc-
tion losses.

A hot cutover also provides immedi-
ate feedback that the instrumentation is 
connected and working properly and is 
viewed as having overall lower risks to 
operations.

dination among project participants, as 
well as insuffi cient computing capacity 
to handle demanding process-control 
functions. Through various trials, the 
refi nery migrated its fi rst TDC2000 Data 
Hiway to an Experion R200 system in 
2004.

A subsequent migration project 
began in early 2007, when Marathon 
decided to convert a second Data Hiway 
to an Experion Version R301 system. 
This project encompassed a diesel 
hydrotreater, gas-oil hydrotreater and 
reformer, and a naphtha hydrotreater.

The work entailed moving about 
1,400 control wire pairs to new 
marshalling panels, fi eld termination 
assemblies, and process manager input/
output modules, as well as migrating all 
advanced process-control functions to 
the new Experion platform.

For this migration, Marathon and 

The detailed design process incorporated data fl ows for the entire control system architecture (Fig. 2).
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Marathon realized it would require 
help from the local Honeywell fi eld of-
fi ce, in Baton Rouge, to perform the hot 
cutover to Experion. Key to the project 
was the ability to convert the legacy 
system to new technology one step at a 
time. Both existing and new equipment 
would have to operate simultaneously, 
without interrupting normal control 
functions or upsetting the process, until 
the cutover was complete. It was also 
essential that the cutover be transparent 
to unit operators.

From Marathon’s perspective, project 
success hinged on close cooperation 
between all participants to formulate 
and execute a migration plan provid-
ing access to modern control technol-
ogy without having to replace all of its 
legacy hardware and software assets. 
The project also required migration 
guidance to help the refi nery develop 
a long-range automation plan to keep 
pace with future needs.

Marathon wanted project team 
members to work hand-in-hand to use 
the company’s existing control system, 
with its large amount of proprietary 
programming, to maximize the daily 
production while minimizing produc-
tion costs. Being able to migrate all 
Marathon’s large investment in both 

hardware and software to a new Honey-
well platform yields large cost savings. 
This included steps for migrating and 
supporting existing control system 
nodes, such as controllers, HMIs, and 
supervisory computing nodes.

Honeywell was designated as control 
system integrator for the migration 
project, overseeing design, procure-
ment, installation, training, and sup-
port for the new automation solution. 
A software provider, ProSys, handled 
HMI graphics and advanced controls. 
Marathon’s process-control group coor-
dinated design review and testing, site 
preparations, fi eld wiring preparation 
and termination, etc.

New technology
Marathon Oil relied on Honeywell’s 

strategy of continual technology evolu-
tion to extend its existing automaton as-
sets while upgrading legacy controls—
the 30-years of hardware, fi eld wiring, 
control programs, and engineering 
software and existing automation—to 
the latest Experion PKS technology. Built 
on a secure DCS architecture, Experion 
is an open system designed to improve 
plant operations, reduce incidents, 
improve decision-making, and enhance 

work fl ows.
Unlike traditional 

plant automation 
systems, Experion 
integrates the entire 
scope of production, 
equally addressing 
the needs of opera-
tions, maintenance, 
engineering, and 
business. It provides 
the operator with 
more than just the 
minimal knowledge 
he or she may need 
to make decisions to 
run the refi nery, ad-
dressing alarm man-
agement, boundary 
management, and 
operations manage-
ment to improve 

operational reliability.
Experion also allows operators to 

monitor the performance of critical 
plant processes and equipment and re-
duce process downtime and unplanned 
maintenance expenses.

Implementation of Experion pro-
vides a user friendly, Windows-based 
HMI delivering plant-wide process 
information such as pressures, tem-
peratures, and fl ow information used 
to control the processes and improve 
monitoring of process history, trends, 
and averages. The system’s graphical 
interface connects operators directly to 
the process and allows information to 
be easily accessed from anywhere in the 
plant. As a result, operators can react 
quickly and safely to changing situa-
tions.

Design, installation
Marathon’s “design for perfor-

mance” methodology was intended to 
ensure a proven, robust control system. 
Whether it was the I/O, controllers in 
the fi eld, or the computer station opera-
tor interface, the project team evaluated 
each system component to determine 
its ability to perform under extreme 
conditions.

The detailed design process incorpo-

Phase 1 provided operator stations with direct connections to the local control network (Fig. 3).
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For Info or Pricing

Contact

Two New Alstom 50-Hz Combined Cycle 140-MW Steam 
Turbine Generators Available for Immediate Shipment
These steam turbine generators (STGs) are new, 140-MW Alstom two-cylinder  
(HP and IP/LP) reheat condensing steam turbine generator sets suitable for 
combined cycle outdoor operation with axial exhaust and air-cooled (TEWAC) 
generator. Initial steam conditions 1900 psia/1050ºF/1050ºF reheat. Units 
include manufacturer’s performance guarantees and warranties. Units may be 
shipped directly to your site from Alstom’s European manufacturing facility.

Randy Hall  rhall@pennenergy.com  P: 713-499-6330  |  Bart Zaino  bzaino@thomassenamcot.com  P: 817-263-3273

WWW.PENNENERGYEQUIPMENT.COM 
EQUIPMENT

Four 58-MW Rolls-Royce Trent GTGs Available for Immediate Delivery
The Rolls-Royce Trent 60 is an advanced aeroderivative gas turbine that delivers up to 58 MW of electric power in  
simple cycle service. At 42% efficiency, the Trent 60 is highly fuel efficient. It offers operators fast delivery and 
installation times, and beneficial environmental performance. All or part of the following is available for immediate sale:

© 2009 PennEnergy (PEN910/0709/ogj)

Unused GE D11 HP/IP 
Turbine Assembly Available 
for Immediate Sale
All parts professionally stored in 
Pensacola, Florida

Unused GE D11 HP/IP turbine 
assembly and other miscellaneous 
parts including LP casings and 
304-MW generator stator now 
available for immediate sale.

» Four Trent 60 Dual WLE GTGs rated at 
58 MW with a gross heat rate of 8,592 
BTU/kWe.hr (LHV)

» Dual fuel -- natural gas and liquid
» Two left-handed units; two right- 

handed units
» Four generators rated at 13.8 kV, 

3 phase, 60 Hz, 0.85 power factor

» Water injection system included
» SCR and carbon monoxide conversion 

systems with 80-ft stacks
» Acoustic abatement for SCR cladding 

and silencer
» Water wash system
» Special tools

» GSUs
» Two transformers able to handle two 

58-MW units
» GE Prolec 90/120/150 MVA (2 units), 

with a low voltage 13.8 kV Delta, and a 
115 kV Wye HV winding

» Price includes new transformer oil

Solar Centaur 40 T4701S Turbine 
Generator Package Now Available

» Units come complete with all normally 
supplied auxiliaries and include factory 
warranties covering manufacturing 
defects and performance guarantees.

» Configured as a two-cylinder machine 
with an HP turbine and a combined IP/LP 
turbine with an axial exhaust.

» Steam inlet conditions are 1900 psia 
(nominal)/1050ºF/1050ºF.

» Air-cooled TEWAC generator rated 
165 MVA, 15.75 kV, 3 phase, 50 Hz, 
3000 rpm.

Offered by Williams Field Services Company 
exclusively through PennEnergy
Solar Centaur 40 T4701S Turbine Generator Package with approximately 
60,000 accumulated hours at 50% load. Package was in service from 
1999 until August 2007. Engine is BACT compliant with OEM 25 ppm 
Nox/50 ppm CO guarantee. Operates off SAB-type Ideal generator 
rated at 3500 kW, 4375 kVA and 13,800 volts at 60 Hz. Miscellaneous 
equipment includes inlet air filtration and simple exhaust systems, and 
auxiliary control console with start/stop/sync/control.
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rated data fl ows for the entire control 
system, which included seven Honey-
well redundant C300 controllers, one 
redundant C200 controller, two ACE 
nodes, OPC servers, process data histo-
rian interfaces, seven operator consoles, 
two engineering work stations, and 

redundant Experion system servers. 
The system confi guration allowed new 
control hardware and cabinetry to be 
installed in the refi nery’s existing infra-
structure.

As part of the design process, engi-
neers looked at the maximum data-de-

mand case that could 
be experienced 
during a process 
emergency, start-
up, or shutdown. 
They also considered 
all aspects of the 
controller data load, 
including input/out-
put processor (IOP) 
scan rates, control 
module execution, 
peer-to-peer sub-
scription (PPS) rates, 
PPS for advanced 
application control-
ler nodes, console 
station update rates, 
and subscribed 
data objects (SDOs) 
from controllers to 
operator stations. 
Their goal was to 
reduce unnecessary 
peer-to-peer com-
munications among 
Experion C300 con-
trollers, while ensur-
ing a minimum of 
50% free CPU under 
normal conditions.

Fig. 2 illustrates 
how the load on 
controllers was 
distributed so as 
to avoid the “focus 
effect,” a situation 
in which all the data 
requesters ask for 
the same piece of 
information for a 
single data provider, 
causing the data pro-
vider to publish the 
same information to 
many different users. 
The system archi-

tecture allows effi cient communication 
to operators and applications, as well as 
communications to and from control-
lers for process history, multi-variable 
control, alarm management, asset 
management systems, and other server 
applications.

The fi nal control system architecture refl ected an improvement over the initial migration effort (Fig. 5).

Phase 2 involved addition of new Experion hardware (Fig. 4).
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In terms of HMI graphics per-
formance, the project team defi ned 
reasonable limits for the number of 
parameters on each display, ensuring 
operators are not overwhelmed by the 
amount of data on their HMI panels. 
Parameters are updated no faster than 
necessary, and displays come up quickly 
and are uncluttered. Operators can also 
utilize standard shapes optimized for 
performance.

During electrical and instrumenta-
tion installation, new multi-conductor 
instrument wiring  cables were run 
from the fi eld junction box to the mar-
shalling panel. The system was confi g-
ured with fi eld termination assemblies 
installed in separate cabinets, providing 
a standard 20% unassigned I/O spare 
capacity. Cables were prewired to the 
MP and FTAs, and terminations and tag 
labeling were reviewed during system 
analysis and testing.

For the control system conversion, 
all wire cutover was completed in the 
fi eld at the junction box. Technicians 
reviewed each loop carefully to ensure 
that wires could be removed and moved 
while maintaining safe control of pro-
cess operations.

Testing
Before shipping equipment to the 

refi nery site and proceeding with the 
hot cutover, the project team tested the 
reliability and performance of the new 
plant automation technology to gain ac-
ceptance from operations personnel.

For example, the factory acceptance 
test involved 3 weeks of integrated 
testing at Honeywell’s Baton Rouge 
facility. Project team members tested 
the confi guration and redundancy of 
all hardware and reviewed confi gura-
tions of all process points. They also 
verifi ed graphic layouts, and all data 
and functionality of the objects on the 
graphics were accurate. This process 
provided an opportunity for operators 
to interact with the control system and 
provide specifi c feedback based on their 
experiences.

The project team also conducted 
tests simulating normal and abnormal 

load on the system in order to verify its 
performance under different operating 
scenarios. This included detailed trend-
ing to monitor system components 
throughout various levels of system 
loading. This simulates normal operat-
ing conditions and extreme abnormal 
operating conditions to ensure the sys-
tem would perform under an extreme 
situation in which the data requests are 
at an extreme or abnormal level.

Results, future
Marathon’s project team met its 

schedule for completing the 2007 con-
trol system migration, resulting in the 
hot cutover of 1,400 wire pairs during 
a 6-week period.

Phase I of the project, implemented 
in August 2007, provided operator 
stations with direct connections to 
the local control network for data and 
alarms. In addition, it provided servers 
with direct connection to the LCN for 
read/write to support history collec-
tion, advanced process control, data 
from third-party systems located in the 
fi eld (Fig. 3).

Phase II, the addition of the new 
Experion hardware, was completed in 
November 2007. Cutover was accom-
plished ahead of schedule and with no 
disruptions to the process (Fig. 4).

The refi nery hydrotreater units have 
now operated reliably on Experion 
technology for more than 2 years, 
including turnarounds, shutdowns, and 
start-ups (Fig. 5).

Operators now have a direct link to 
the process through a range of pre-
confi gured standard and custom-built 
displays. They are better able to react to 
changing situations because operating, 
alarm, and system displays are dynamic 
and better represent the actual process 
infrastructure. The control system’s 
familiar Windows environment further 
improves effi ciency through ease of 
navigation among process displays and 
other applications. 

In terms of performance, the open 
automation architecture allows multiple 
Experion systems, installed on differ-
ent operating units, to communicate, 

exchange data, and work together 
seamlessly. Plant personnel can con-
nect directly to information and control 
networks, providing full and immediate 
access to critical data across the enter-
prise.

Based upon the success of its control 
system migrations, Marathon is under-
taking further modernization projects. 
Another Data Hiway migration was 
completed in late 2008, and an ongoing 
$3.2 billion expansion at the refi nery 
will use Experion C300 controllers and 
C-Series I/O.

This expansion will increase plant 
capacity to 425,000 b/d, making it 
among the largest refi neries in the US. 
Two additional Data Hiway migrations 
to Experion are planned for 2010 and 
2011. ✦
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Tim Shaw
Cyber SECurity Consulting
Monkton, Md.

Protecting a pipe-
line system from cyber 
attack requires placing 
independent barriers 
and protections (techni-
cal countermeasures) 
around its supervisory 
control and data acquisi-
tion system in an effort to keep com-
munication paths secure.

The fi rst part of 
this series, presented 
here, describes a risk 
assessment for cyber 
attack before detailing 
a number of potential 
attack avenues requir-
ing attention as part 

of a vulnerability assessment. Part 2 
(next week) will detail application of 
a particular approach to vulnerability 
assessment.1

Background
Pipelines and associated facilities 

have come to the attention of terror-
ist and extremist organizations outside 
of the US (including some in the UK 
and Canada).2 3 These organizations 
have mounted successful attacks on 
such facilities. The US has experienced 
incidents of vandalism and blackmail 
threats against pipeline facilities.4 5

In one instance a blackmailer posi-
tioned what appeared to be explosives 
on the Trans Alaska Pipeline System and 

sent a photo of this to the respective 
pipeline executives demanding money.6

Accidental pipeline incidents have also 
resulted in deaths and damage in the US 
and made headlines. 

The US government (as well as those 
of Canada and the UK) maintains an 
incident database and has determined 
pipelines are attractive potential targets 
for future terrorist activities.7 Pipeline 
operators no longer have the option of 
implementing a comprehensive security 
program. Such a program is now essen-
tially a mandate, even if the US Trans-
portation Safety Administration Pipeline 
Security Division still offi cially classifi es 
them as voluntary.

Even if it were not being strongly 
encouraged by various governmental 
agencies, a pipeline company would 
normally want to perform a risk assess-
ment as part of good business practices 
and of establishing a legal basis for 
proving it has given serious attention 
to corporate governance, risk manage-
ment, and compliance issues.

This article will not specifi cally ad-
dress physical attacks on cyber assets, 
but providing a suitable level of physical 
security and protection for such assets 
is essential. If physical security isn’t 
addressed, it may be pointless to worry 
about cyber security. 

The International Standards Orga-
nization has a standard derived from 
a solicitation of IT management best 

practices—ISO-
17799—which 
has been heavily 
drawn upon by 
the North Ameri-
can Electricity 
Reliability Council 
in creating Critical 
Infrastructure Pro-
tection standards 
(CIP-002 through 
CIP-009) for the 
electric utility 
industry. The In-
ternational Society 
of Automation 
uses some of the 
same standard’s 

 Effective defense requires
 thorough risk assessment

CCCCCCCCCCCYYYYYYYYYYYYBBBBBBBBBBBEEEEEER SECURITTYYYYYYYYYY—1

Pipelines

LIKELY CYBER ATTACK SOURCES Fig. 1

Source: Computer Security Institute
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recommendations 
in its SP99 Indus-
trial Cyber Security 
standards work. 

Both instances 
require an op-
erator to defi ne, 
establish, monitor, 
and protect both 
a physical security 
perimeter around 
critical cyber assets 
and an electronic 
security perimeter 
around those same 
assets. This article will not specifi cally 
address aspects of the physical security 
perimeter but will assume it is being 
addressed as part of an overall security 
program including cyber security. 

NERC CIP standards are available at 
the NERC web site and offer good sug-
gestions regarding physical security.

A risk assessment is a structured 
procedure used to identify and rate the 
likelihood and consequences of various 
credible threat scenarios. Threat sce-
narios take (credible) threat agents and 
examine realistic ways in which they 
could exploit vulnerabilities to attack 
a vital asset. These include scenarios 
addressing physical attacks on facilities 
(such as trying to blow up a portion 
of a pipeline) or scenarios addressing 
cyber attacks on critical systems (like 
getting a malware infection into the 
supervisory control and data acquisition 
system computers).

Going through these exercises helps 
sort out credible threat agents, how 
these threat agents could attack vital 
assets, and, if such attacks were success-
ful, what would be the consequences. 
Most organizations do not have enough 
detailed information to perform such 
analysis in any quantitative manner. But 
it is usually possible to make a quali-
tative assessment of risks and conse-
quences. 

Risk assessment
A cyber security risk assessment 

is predicated on the presumption 
an intentional, hostile attack will be 

made and will attempt to generate the 
maximum possible damage through 
compromising the automation systems. 
Risk analysis involves enumerating and 
evaluating the following basic elements 
of the risk equation:

• Threat agents that might realisti-
cally stage attacks.

• Assets likely to be subject to such 
attacks.

• Vulnerabilities enabling an attack 
to be successful.

• Consequences of a successful at-
tack.

Understanding that risk and conse-
quences are related, but not the same 
thing, is important in making a risk as-
sessment. Risk attempts to combine the 
likelihood of an event with the conse-
quences of an event. If an event has dire 
consequences but is extremely unlikely 
to occur, the risk is low. If an event is 
very likely to occur but has minimal 
consequences, the risk again is low. 

Accounting and insurance under-
writing treat risk as a fi nancial calcu-
lation. In the industrial automation 
world, including pipelines, since people 
can die or be seriously injured, and 
there can be environmental harm, risk 
is much more diffi cult to quantify.

The accompanying equation pro-
vides a simple description of risk (see 
box below).

People tend to focus on conse-
quences and not likelihood. Asteroids 
do strike the earth, and when they do, 
the consequences are dire. Yet we make 
no provisions for asteroid insurance 
because the likelihood of one hitting us 
is so close to zero the resulting risk is 
essentially zero.

Acting to alter either component 
of the equation—likelihood and 
consequences—can reduce risk. If you 
can’t reduce the likelihood, then you 
try to reduce the consequences. If you 
can’t alter the consequences, you try to 
reduce the likelihood. 

In fi nancial terms, risk is generally 
stated as a fi nancial loss experienced 
as the result of a successful attack; an 
amount that is usually annualized to 
refl ect the probable time span during 
which such an attack is likely to occur. 
Annualized exposure is then used to 
justify the amount of funding invested 
in reducing the risk. 

A strictly fi nancial risk analysis, how-
ever, can’t easily accommodate issues 
not conveniently expressible in dollars, 
such as loss of life or effects on the 
national economy and security. It also 
has diffi culty determining the time span 
over which an event becomes likely to 
occur. 

A qualitative assessment can address 

EQUATION

Risk ≈ Likelihood of an event * consequences of an event. (1)
Where: Likelihood ≈ Number of threats * target attractiveness * number of vulnerabilities

INTERFACES ALLOWING MANUAL DELIVERY TO A PC Fig. 2
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nonfi nancial issues. The likelihood of 
an event is not always easy to defi ne in 
quantitative terms. The more attractive 
assets are as a target, and the greater the 
number of vulnerabilities in a security 
perimeter, the more likely an attack is 
to occur. 

Threats
The US government has already 

determined pipelines are attractive 
targets for terrorism and that cred-
ible threat agents exist who would be 
prepared to attack both pipelines and 
related facilities. The only parameter in 

the presented equation the operator can 
manage is the number of vulnerabilities 
in both the physical and cyber defense 
perimeters that would enable a success-
ful attack. 

Viable threat agents aside from ter-
rorists also need to be considered when 
performing a risk analysis. The full list 

SCADA SYSTEM BLOCK DIAGRAM* Fig. 3

*IP networking extends SCADA LAN to field sites, automation systems.
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of potential cyber attack threat agents 
includes:

• Malware (malicious software such 
as viruses and worms).

• Human error (mistakes, poorly 
trained insiders, poor procedures, etc).

• Insiders (disaffected or angry em-
ployees, contractors, etc).

• Former insiders (terminated em-
ployees, contractors, etc.).

• Outsiders (hired hacker groups, 
terrorists, criminal groups, etc.).

Terrorist groups either have, or can 
hire, the technical expertise to stage a 
cyber assault, if they so choose. One 
could argue physically protecting a 
long-distance pipeline is nearly impos-
sible, and thus a physical attack is more 
likely than a cyber attack. But as the 
government makes it harder for ter-
rorists to enter the country or operate 
inside the country, a cyber attack may 
become more probable. 

Environmental activists are also 
included among the threatening outsid-
ers and have staged attacks and made 
threats against pipeline operators.8 Or-
ganized crime (both inside and outside 
the US) has found cyber crime pays 
well, but there is no clear and obvious 
motivation for those groups to target 
pipelines, except possibly for extortion 
and blackmail. 

The huge range of already existing 
and deployed malware and the constant 

introduction of new malware require 
cyber risk analysis include it as a cred-
ible and probable threat agent. Human 
error often plays a part in cyber attacks. 
Many malware infections are delivered 
accidentally by uninformed or care-
less employees. Many successful hacker 
attacks on systems are enabled by 
employees using simple, easy-to-guess 
passwords. Poorly trained employees 
might also fall for social engineering 
tricks and reveal confi dential informa-
tion enabling a successful attack. 

Employee training and education 
are a critical element of cyber security 
because human error frequently defeats 
expensive technical protective measures. 
Well developed and clearly explained 
policies and procedures are key com-
ponents in an overall cyber security 
program.

Whether a given pipeline organiza-
tion has current or former employees, 
contractors, or consultants with the 
needed skills and a desire to cause harm 
or a monetary incentive to do so is a 
question each organization must answer 
itself. But according to the US Federal 
Bureau of Investigation, insider-initiated 
incidents of intentional industrial sabo-
tage have been increasing steadily dur-
ing the past 10 years. Mergers, down-
sizing, reorganizing, and outsourcing 
have led to growing disaffection among 
both hourly and salaried workers. 

Fig. 1 shows cyber crime statistics 
gathered by the Computer Security 
Institute over a 6-year interval. Dis-
gruntled employees are a major factor 
in these statistics.

This article classifi es a cyber asset as:
• A computer or intelligent device 

containing a microprocessor and some 
form of communications interface.

• A local or wide-area communi-
cations infrastructure and associated 
components.

• Software (including operating 
system, networking, and application 
programs), data, and confi guration 
information contained by a computer 
or intelligent device.

• Information-documentation about 
any of the above (regardless of format) 
that would, if accessed by a threat agent, 
expose or create exploitable vulner-
abilities.

Making critical information (such 
as user account information) or critical 
documentation (network Ethernet-
MAC, IP addresses, etc.) available to 
a computer-knowledgeable attacker, 
would make his efforts to penetrate 
critical systems both easier and more 
likely to succeed.

Evaluating the consequences of a 
given cyber asset being disabled, dis-
rupted, damaged, altered, revealed, or 
otherwise made unavailable will allow 

BRIDGING ONTO A CRITICAL LAN VIA ALTERNATE COMMUNICATION INTERFACES Fig. 4
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further differentiation of these assets. If 
the consequences are unacceptable, the 
asset is critical. 

All-encompassing security is an 
unrealistic and potentially hugely 
expensive goal. Cyber security should 
therefore focus primarily on protecting 
critical cyber assets.

Communications interfaces
In addition to developing an inven-

tory of cyber assets, the beginning of 
a risk-assessment process should also 
diagram communications’ interfaces, 
showing all interconnections between 
and among assets. This documentation, 
however, would itself be a cyber asset 
and would need to be treated as confi -
dential information.

Table 1 shows examples of the types 
of things falling into each of the four 
cyber asset categories.

Creating a communications inter-
connection diagram is an essential step 
in risk assessment because to launch 
a cyber attack, the attacker must have 
some communications mechanism 
providing him access to your cyber 
assets. Such a communications path 
could be a telephone circuit, a wire-
less network connection, a local area 
network Ethernet connection, or even a 
connection created through an existing 
connection to another network (such as 
the internet). 

One of the most basic and ubiq-
uitous communication mechanisms 
usually goes unnoticed when address-
ing communications access: the manual 
transfer of fi les from one computer to 
another. Portable electronic devices and 
removable storage media provide liter-
ally dozens of ways in which malware 
can be delivered to a target system. 
Identifi cation of communication access 
points therefore ought to include CD 
and DVD drives, USB, Firewire (IEEE-
1394), PCMCIA and Ethernet ports, and 
memory stick slots (Compact Flash, SD, 
miniSD, microSD, and smartCards). 

Many seemingly innocuous devices 
with a USB connection—digital cam-
eras, digital video recorders, MP3 play-
ers, and many color printers—actually 

contain integral fi le systems and storage 
that can deliver malware to a target 
system (Fig. 2). They could, of course, 
also be used to carry away sensitive and 
confi dential fi les copied from a criti-
cal system. Installing a certain major 
vendor’s printer driver or just access-
ing an infected printer over a local area 
network has led to viruses being spread 
to computer systems; the Funlove virus 
for example. 

A good starting point for a com-

munications interconnection diagram is 
to create an up-to-date, detailed system 
block diagram for the SCADA system 
monitoring and operating the pipeline. 
This diagram should show all key com-
ponents, as well as all of the communi-
cations interfaces between and among 
these components. 

Fig. 3 is an example of a representa-
tive SCADA system block diagram, with 
the level of detail typical of the level 

CYBER ASSETS Table 1

Category Cyber assets examples

Computer, microprocessor-based device • SCADA host computer (primary and backup)
 with communications interface • Alternate site SCADA system

• Test-Training SCADA system
• SCADA system servers
• SCADA application processors, servers
• SCADA system operator consoles, workstations
• SCADA system engineering workstations
• Computer-driven map board
• Computer-driven alarm, annunciation system
• Computer-driven pager, e-mail server
• Computer-driven video display panels
• Remote terminal units
• Smart analyzers, instrumentation
• GPS time source

Local, wide-area communication • Ethernet switches, LAN components
 infrastructure • Routers, gateways, hubs

• Leased telecommunication services
• Corporate WAN components
• Analog phone lines
• Dial-up phone lines
• Wireless networking equipment
• Cellular communications equipment
• Microwave, radio systems
• Voice communications equipment
• Serial communications circuits
• Dedicated interfaces to partners, vendors,
  regulators, etc.
• Communications diagnostic-testing equipment

Software, data, confi guration information • Computer operating systems
• SCADA system software
• SCADA system utilities software
• SCADA systems confi guration software
• Operator console software
• RTU I/O, SCADA database confi guration fi les
• RTU program-logic-calculation confi guration fi les
• RTU polling confi guration fi les
• Parameter alarm-setpoint confi guration fi les
• Operator console graphic defi nition fi les
• Calculation, statistics confi guration fi les
• Report, log confi guration fi les
• Recent, historical trending confi guration fi les
• Modeling software
• Simulation software
• Advanced application software
• Forecasting software
• Leak detection, survivability software
• Batch tracking, scheduling software
• Product metering, accounting software
• Product metering, accounting confi guration fi les
• Pipeline-modeling data, software
• Tank farm, pipeline inventory data
• Tank strapping tables

Sensitive documentation, information • System networking information
• System interconnection diagrams
• Operator, user manuals
• Vendor documentation
• User account information
• Backup, cold-start procedures
• Company personnel information
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different networks, but one replicated 
(redundant) network.

If Ethernet switches are used to 
create the local LAN(s) connecting all 
SCADA system components, and there 
are unassigned ports on those switches, 
such a block diagram may not show if 
those ports are active or disabled. An 
insider who can access such a switch, 
however, can use a free port to connect 
to the SCADA LAN, unless all such ports 
are disabled. If VLAN (virtual local area 
network) technology segments equip-
ment into logical groups, this informa-
tion should also be documented on 
such a drawing.

Such system block diagrams may, 
or may not, make it clear what type of 
communications connection technol-
ogy is present for each connection. The 
drawing also may not clearly show what 
protocol support is in place on each 
such circuit shown. Knowing some of 
these details can help assess the risk 
of a possible cyber attack via a com-
munications interface; the details of the 
interface showing the potential level of 
vulnerability.

Information about what the other 
end of each communications interface 
looks like, and to what the system at 
that other end may be connected (such 
as the Internet) will often be missing 
from a SCADA’s block diagram. It is 
good policy to assume the other end of 
any communications circuit you do not 
fully control is not secure.

Vulnerability assessment
A risk assessment attempts to estab-

gardless of the number of intermediate 
computers. Inside IP-networked PCs is a 
layer of communications software (the 
IP layer) that will route message traffi c 
if it arrives at the PC on one commu-
nications connection but is not actually 
addressed to that particular PC. In such 
instances IP will look for another avail-
able communications connection and 
send the message off on that alternate 
path (Fig. 4).

If a PC is connected to a critical LAN, 
such as the SCADA system’s LAN, and 
has an enabled wireless adapter, then 
an attacker could connect to its wire-
less interface and pass through the PC 
onto the SCADA’s LAN. The same can be 
true for a PC with an active telephone 
dial-up or cellular-based connection to 
the Internet, while also connected via 
Ethernet to the SCADA LAN. 

Both scenarios offer a communica-
tions path an attacker could use. It is 
also important to identify any comput-
ers with dual Ethernet adapters con-
nected, via these two different Ethernet 
adapters, to a critical LAN and a nonse-
cure LAN, as the same kind of routing 
function can occur. An example might 
be a PC connected to the SCADA LAN 
and also to a site business LAN includ-
ing an Internet connection. 

This is not the same as having two 
Ethernet adapters for the purpose of 
network redundancy. The example 
SCADA system block diagram Fig. 3 in-
corporates redundant LAN switches and 
Ethernet interfaces, to improve system 
reliability and availability not with two 

of what might be found on most such 
drawings. Such a diagram usually shows 
interconnections between and among 
local system components and at least 
the SCADA system end of interconnec-
tions to other systems and networks. 
But it usually won’t indicate what is at 
the other end of a wide area network 
interconnection (e.g., the corporate 
WAN leading to the Internet).

Another important communica-
tions interface often unnoticed and 
undocumented consists of alternative 
communication interfaces installed in 
computers attached to critical local area 
networks. Most new laptop PCs come 
with integral Ethernet interfaces, and 
most will also have a built-in analog 
telephone modem, integral WiFi, and 
frequently even an integral Bluetooth 
wireless adapter. The same can be true 
of desktop PCs. 

These alternate communication 
interfaces can make a simultaneous 
communication connection, offering 
a path through the PC to the local net-
work connected via the Ethernet port. 
It is important to note the presence 
of these interfaces when construct-
ing a system network interconnection 
diagram. 

Pretty much all PCs today, when in-
terfaced to a local area network (LAN), 
will be using one of the variations of 
Ethernet and will be running an IP 
protocol stack on top, causing TCP-IP 
networking to be used between and 
among local computers.

The strength of IP-based networking 
lies in establishing a connection, re-

CONSEQUENCE RANKING MATRIX Table 2

–––––––––––––––––––––––––––––––––––– Qualitative consequence ranking –––––––––––––––––––––––––––––––––––––––––––––––
Criteria Severe Moderate Low Minimal

Injury, death One or more deaths Life-threatening injuries, loss Serious injuries that will Minor injuries
 of limbs  mostly heal

Environmental damage Major release, contamination Minor release, contamination Fully containable Within allowable limits

Financial loss >$1 million <$600,000 <$200,000 <$10,000

Facility damage Complete loss Major damage Minor damage Easily repaired

Regulatory violations Large fi nes, defi nite legal Minimal fi nes, possible legal Minor infraction, no Warning only
 prosecution  action  legal action 

Energy supply Extended fuel, power Moderate fuel, power shortage Minor fuel, power Nothing serious
 shortage  shortage

Outage duration Months Weeks Days Hours
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If you haven’t shopped PENNWELL BOOKS lately,

here’s what you’ve been missing!

Computer-Aided Lean Management for the Energy Industry 
by Roger N. Anderson, Albert Boulanger, John A. Johnson, and Arthur Kressner

394 Pages/Hardcover/September 2008   • ISBN 978-1-59370-157-4   • $79.00 US

This timely new book, written by an expert team of scientists and engineers, provides a road map for transforming 

energy business capabilities to confront an increasingly competitive global economy.  The authors extend into the 

energy industry the best practices available in computational sciences and the lean management principles currently 

being used in other leading manufacturing industries.  Computer-aided lean management (CALM) technologies and 

methodologies can be used to dramatically improve the business operations of all energy companies.

Fundamentals of Oil & Gas Accounting, 5th Edition
by Charlotte J. Wright and Rebecca A. Gallun

784 Pages/Hardcover/August 2008   • ISBN 978-1-59370-137-6   • $89.00 US

An excellent training manual and professional reference, Fundamentals of Oil & Gas Accounting, 5th Edition, is 

packed with examples, diagrams, and appendices. The scope of this text is simply unmatched. With this new edition, 

the book has been completely updated to reflect the current issues facing oil and gas producers operating in both 

U.S. and international locations.

Petroleum Refi ning in Nontechnical Language, Fourth Edition 
by William L. Leffl er

276 Pages/Hardcover/November 2008   • ISBN 978-1-59370-158-1   • $69.00 US

William Leffl er, one of the petroleum industry’s top nontechnical writers, has updated his best-selling book, Petroleum 

Refi ning in Nontechnical Language. The new Fourth Edition is designed to give the reader an overview of key refi ning 

topics by using relevant analogies, easy-to-understand graphs, formulas, and illustrations. Carefully written in 

nontechnical language to give the reader a basic understanding of the refining industry, the book is an excellent 

resource for self-study, as a classroom textbook, or as a quick reference.

Structured Mentoring for Sure Success
by Meta Rousseau

168 Pages/Hardcover/September 2008   • ISBN 978-1-59370-173-4   • $59.00 US

In her new book, Meta Rousseau discusses a unique approach to structured mentoring aimed at the timely, effective, and 

reliable transfer of corporate culture, strategic relationships, and critical knowledge and skills—the ingredients that 

organizations need to sustain success and steady growth.  Structured mentoring enables organizations to reach these 

goals and to offer their employees opportunities for professional development and career advancement that would not 

otherwise be possible.

Subsea Pipeline Engineering, 2nd Edition 
by Andrew C. Palmer and Roger A. King

650 Pages/Hardcover/August 2008   • ISBN 978-1-59370-133-8   • $175.00 US

Subsea Pipeline Engineering was the first book of its kind, written by two of the world’s 

most respected authorities in subsea pipeline engineering. In the new Second Edition,

these industry veterans have updated their definitive reference book, covering the entire 

spectrum of subjects about pipelines that are laid underwater—pre-design, design, 

construction, installation, inspection, maintenance, and repair.

CHECK US OUT TODAY!
www.pennwellbooks.com or call for
our catalog 1.800.752.9764
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2009.

2. “IRA bomber sentenced to 25 
years: Man convicted of Tyneside oil 
and gas attacks gives thumbs-up to 
judge,” The Independent, Aug. 23, 
1994.

3. http://www.cbc.ca/canada/
british-columbia/story/2009/07/04/
bc-pipeline-bombing-encana.html

4. “Terror threat fi rst for pipeline 
fi rm,” AP Online, June 3, 2007.

5. “Alaskans on edge after terror 
warning,” AP Online, Dec. 24, 2003.

6. “Trans-Alaskan Pipeline System 
Security: Recent Threats,” Suburban 
Emergency Management Project, 
http://www.semp.us/publications/
biot_reader.php?BiotID=560

7. US Department of Homeland 
Security, Transportation Safety Admin-
istration, Statement of John Sammon, 
Assistant Administrator Transportation 
Sector Network Management, before 
the Subcommittee on Railroads, Pipe-
lines, and Hazardous Materials, Com-
mittee on Transportation and Infrastruc-
ture, US House of Representatives, June 
25, 2008.

8. “EnCana warned of more 
bombs,” Calgary Herald, July 17, 2009.

9. http://www.esisac.com/public-
docs/assessment_methods/VA.pdf

such as Metasploit, Nmap, and Nessus, 
a process called penetration (or pen) 
≠testing. 

The primary problem with making 
an active vulnerability assessment on 
an operating system is the real pos-
sibility of disabling the SCADA system 
being assessed. Active assessments are 
best done on either backup systems or 
on test-training-support systems. Such 
tools require expertise and it is best to 
hire experts to perform an active vul-
nerability assessment.

Passive vulnerability assessments 
evaluate the available communication 
paths into critical cyber assets, review-
ing known computer and communi-
cation system vulnerabilities before 
applying approaches such as fault tree 
analysis or failure mode effect analysis 
to derive a scenario probability and 
severity estimate. The industrial auto-
mation sector uses a number of passive 
vulnerability assessment methodolo-
gies (some with software tools to help 
automate the process), including some 
developed by end-user organizations. 

The Idaho National Laboratory has 
established a national SCADA test bed 
for studying SCADA system vulnerabili-
ties and has published various articles 
and papers providing guidance in this 
area. The American Petroleum Institute, 
in conjunction with the Process Control 
Systems Forum, has a working group 
on defi ning SCADA cyber security self-
assessment methodologies. IBM offers 
the IBM Internet Security Systems ISS-X 
program and consulting services. 

The US Department of Energy’s Of-
fi ce of Energy Assurance offers a well 
written and comprehensive do-it-your-
self guide to Vulnerability Assessment 
Methodology,9 specifi cally developed 
for the electric power industry, but 
highly SCADA-oriented. It addresses a 
comprehensive range of vulnerabilities, 
both physical and cyber. ✦

References
1. Shaw, T., “Energy Infrastructure 

Cyber Security: Pipelines—A Step-by-
Step Guide for Keeping Pipeline Infra-
structure Safe From All Cyber Attacks,” 

lish parameters for gauging the impact 
of a successful attack against a critical 
asset. The results (consequences) of a 
successful attack on a pipeline, or asso-
ciated facility, be it physical or cyber in 
nature, can be organized into a manage-
able number of consequence categories. 
These can then be qualitatively ranked 
based on increasing level of seriousness, 
using a variety of topic-specifi c rating 
criteria.

Table 2 provides an example of a 
potential consequences-ranking matrix 
using seven criteria. The quantity and 
types of criteria, and their severity 
rankings, will vary from one pipeline 
organization to another, but the general 
need to create such a qualitative con-
sequence matrix and make a business 
determination as to what level of con-
sequences can and cannot be tolerated 
remains.

At this point in a risk-assessment 
process, the likelihood of a successful 
attack still must be addressed. Looking 
at cyber assets and considering attack 
scenarios in an attempt to answer the 
questions what would happen if this 
asset were made unavailable, and how 
could an attacker bring this about? 

Answering the “How” part of the 
question requires an understanding of 
what (cyber) vulnerabilities exist and 
how they could be exploited by an at-
tacker. Identifying the communications 
interfaces is key to making a vulner-
ability assessment because cyber attacks 
cannot occur without some form of 
communications channel between the 
attacker and critical cyber assets.

A commercially available assessment 
methodology and associated tools can 
formalize the process of making a vul-
nerability assessment. These methodolo-
gies can help gather relevant informa-
tion about your systems and networks 
and help generate a vulnerability assess-
ment based on these data.

Vulnerability assessment methods 
fall into two categories: active and pas-
sive. An active vulnerability assessment 
involves actually trying to break into 
one’s own systems using hacker tools 

The author
William T. (Tim) Shaw is 
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Curity Consulting. In addition, 
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tion, including process-plant automation (DCS 
and PLC systems), SCADA systems, electrical 
substation automation, building automation, and 
factory automation. He holds a BS in electrical and 
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Comprehensive Energy Industry Directories 
Electronic Directories that Always Remain Current

Energy industry Directories that provide valuable company location and contact information for thousands of 
companies in the worldwide and US energy industry. The most comprehensive and current directories now 
available for the energy industry. An annual subscription provides the user with frequent updates so that the 
directories always remain current.

These are electronic directories that reside on your PC desktop for easy access and use (sorry no Macs). 
The directory information is searchable and printable, and there are links available to company web sites. 
The directories use unique software that enable the information to be displayed much like a print directory. 
Contact information at your fi ngerprints, but not exportable to spreadsheet or database.

For most companies the 
ELECTRONIC DIGITAL DIRECTORIES INCLUDE:

Company locations, phone and fax, Operating Companies
Key personnel with phone and email Engineers, Contractors & Service Co’s
Company operating & fi nance descriptions Equipment Manufacturers & Suppliers
Company Links to websites Trade Associations & Regulatory Agencies

•  Gas Utility Industry – Worldwide  •  United States & Canada E&P
•  Electric Utility Industry - Worldwide •  Texas E&P
•  Pipeline Industry - Worldwide  •  Houston & Gulf Coast E&P
•  Refi ning & Gas Processing Industry - Worldwide  •  Mid Continent & Eastern US E&P
•  Petrochemical Industry - Worldwide  •  Rocky Mountain & Western US E&P
•  Liquid Terminals Industry - Worldwide  •  Offshore E&P
•  Drilling & Well Servicing Industry - Worldwide  •  International E&P (outside North  America) 

Directory Numbers (latest counts)

Directory Listings HQ Offi ces Personnel Emails Phone Fax Website

Pipeline 22,584 7,955 67,162 52,951 46,409 21,868 6,328

Refi ning & Gas Processing 20,873 8,726 58,369 45,344 39,455 20,031 6,462

Petrochemical 18,882 8,264 50,755 38,598 35,863 19,268 5,911

Liquid Terminals 8,457 2,983 28,325 22,693 19,142 8,933 2,637

Gas Utility 13,768 6,645 47,288 37,118 31,035 15,903 4,873

Electric Utility 27,586 13,117 81,906 62,193 49,642 25,432 9,160

Drilling & Well Servicing 15,275 6,745 37,279 28,303 23,639 12,974 3,691

Offshore E&P 9,197 3,842 30,382 25,032 16,240 8,518 3,313

International E&P 10,796 4,647 25,495 16,684 16,869 7,459 2,818

United States & Canada E&P 38,595 23,500 81,713 51,098 54,145 27,242 6,758

Texas E&P 11,760 7,820 31,857 22,614 19,578 9,921 3,101

Houston & Gulf Coast E&P 10,403 6,307 32,722 24,387 18,347 9,409 3,626

Mid Continent & Eastern US E&P 12,370 8,407 29,854 18,954 20,142 8,900 2,576

Rocky MTN & Western US E&P 9,539 6,256 21,603 13,119 13,860 6,710 1,647

www.ogjresearch.com  * To order:  1-918-752-9764   * Or email ORCInfo@pennwell.com
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Global Tubing,
Dayton, Tex., has appointed Pete Sinner 

manager, North American sales. Sinner has 
30 years of experience 
introducing new tech-
nology and product 
developments to the 
market for several 
energy companies, 
including NOWSCO/
NOWCAM, Santrol, 
and Maverick Solu-
tions. He also served 
as coiled tubing 
champion for Quality 
Tubing for 12 years. 
Sinner is a member of the Intervention and 
Coiled Tubing Association/International 
Coiled Tubing Association and Society of 
Petroleum Engineers and has played an 
active role in the Coiled Tubing Consor-
tium and other technical organizations. He 
has a BS in business from Louisiana State 
University and an MBA in marketing from 
the University of Colorado at Denver.

Global Tubing is a worldwide provider 

E q u i p m e n t / S o f t w a r e / L i t e r a t u r e

New cable lockout system for oil fi eld valves
This new safety cable lockout system 

eliminates the requirement of chains and 
incorporates the features of the hasp right 
into the cable lock.

The fi rm says its product is suited for 
isolation of various types of oil fi eld valves. 
The cable lock is lightweight, easy to use, 
adjustable, and Occupation Safety & Health 

Adminstration (1910.147) compliant. The 
system allows as many as six operators to 
have individual control without compro-
mising company safety standards, the fi rm 
says.

Made from high impact UV resistant 
polypropylene plastic, the cable lock 
promises to withstand corrosion and ex-
treme weather conditions.

The system consists of a base and cover 
screwed together and accommodates a 
fl exible, looped 6 ft PVC coated multi-
stranded galvanized cable.

Source: LOCKOUT TECH, 80 Hunting-
ton St., Suite 616, Huntington Beach, CA 
92648

New refi nery fl owmeter
The new Multi-Trak Model 670S fl ow-

meter measures mass fl ow rates in large 
refi nery ducts or stacks that have nonuni-
form velocity profi les, high turndown 
requirements, dirty gas streams, wide 
temperature ranges, and fast velocity and 
temperature changes.

The unit dynamically compensates for 
changes in the fl ow profi le by using as 
many as four independent mass fl ow sens-
ing points to measure the instantaneous 
average gas mass fl ow velocity. The 670S’s 
user friendly microprocessor-based hu-
man machine interface (HMI) controls all 
functions of the system. The HMI is used 
to collect, visualize, and store fl ow data, as 
well as set up the individual sensor points, 
thus allowing the entire system to be easily 
confi gured in the fi eld.

Source: Sierra Instruments, 5 Harris 
Court, Bldg. L, Monterey, CA 93940.

S e r v i c e s / S u p p l i e r s

Skinner

of coiled tubing products and related ser-
vices for the oil and gas industry. 

Boots & Coots Inc.,
Houston, has agreed to purchase Hal-

liburton Co.’s external abrasive jet cutting 
systems. Following the acquisition, the 
abrasive jet cutting systems will be strate-
gically positioned worldwide. Halliburton 
developed the system in 1991 to assist 
fi refi ghting crews in Kuwait in battling 
more than 700 fi res left after the Iraq inva-
sion. Positioned on a burning well, the ex-
ternal abrasive jet cutter utilizes sand and 
water to abrade the wellhead or surface 
equipment, thus allowing the well to fl ow 
in a vertical direction, making it possible 
to extinguish the fi re with water. Boots 
& Coots has worked in conjunction with 
Halliburton for several years coordinating 
the jet cutter in emergency response ef-
forts in the U.S. and abroad.

Boots & Coots provides a suite of 
integrated pressure control services to 
onshore and offshore oil and gas ex-
ploration companies around the world, 

including well intervention services such 
as hydraulic workovers and snubbing jobs. 
Boots & Coots also provides high-pressure, 
high-temperature rental tools through its 
equipment services segment.

Seahawk Drilling Inc.,
Houston, has appointed William C. 

(Kurt) Hoffman senior vice-president and 
COO. Hoffman is a 27-year veteran of the 
oil fi eld services industry. Previously, he 
served as vice-president, worldwide market-
ing, at Noble Corp., where he also was vice-
president, Western Hemisphere operations, 
during 2000-2004. Prior to that, he held 
several management positions with Triton 
Engineering Services, including president 
and vice-president, international operations. 
Hoffman started his career in the drilling 
industry with Zapata Offshore Co.

Seahawk, recently spun off from Hous-
ton-based offshore drilling giant Pride 
International Inc., owns a fl eet of 20 mat-
supported jack ups in the U.S. and Mexico. 
Seahawk has the second largest fl eet of jack 
ups in the Gulf of Mexico.
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PennEnergy
™

WHAT IS IT?

PennEnergy.com is the only source you need for energy news, research, and insight. 

Nowhere else will you fi nd this much energy-related content in one location.

• Coverage of both the Oil & Gas and the Power   

industries

• 19 Topic Centers to drill down into your areas of   

interest

• Content submitted by top energy publications like  

Oil & Gas Journal, Power Engineering, and 

Renewable Energy World

• Ability to rate, comment on, and submit articles

• Over 1,800 research and data products 

• Access to over 50,000 book titles related to 

the energy industry

• Job postings and career advice for job seekers

• Recruiting solutions for employers and recruiters

• Latest news and information delivered directly to  

you through e-newsletters 

• Blogs from experienced industry journalists and   

industry experts

• Information on all of the newest products  

and services from Oil, Gas, & Petrochem  

Equipment

We could go on but I think you have the idea.

PennEnergy.com is the best source for all of your petroleum and power industry news, 

research, and insight. Visit us today and fi nd out for yourself. 

www.PennEnergy.com
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Additional analysis of market trends is available 

through OGJ Online, Oil & Gas Journal’s electronic 

information source, at http://www.ogjonline.com.

IMPORTS OF CRUDE AND PRODUCTS

— Districts 1-4 — — District 5 — ———— Total US ———— 
9-11 9-4 9-11 9-4 9-11 9-4 *9-12
2009 2009 2009 2009 2009 2009 2008
—–––––––––––––––––––––––– 1,000 b/d ––––––––––––––––––––––––—

Total motor gasoline ..................... 675 978 26 7 701 985 977
Mo. gas. blending comp................ 523 799 23 0 546 799 635
Distillate ........................................ 129 221 18 14 147 235 131
Residual ......................................... 217 367 50 29 267 396 258
Jet fuel-kerosine ........................... 42 45 43 48 85 93 79
Propane-propylene ........................ 93 169 4 4 97 173 168
Other .............................................. 472 (164) 33 42 505 (122) 612

Total products .............................  2,151  2,415  197  144 2,348 2,559  2,860 

Total crude ..................................  7,920  8,064  983  1,031 8,903 9,095  8,510 

Total imports ...............................  10,071  10,479  1,180  1,175  11,251  11,654  11,370 

*Revised.
Source: US Energy Information Administration
Data available in OGJ Online Research Center.

OGJ CRACK SPREAD

*9-18-09 *9-19-08   Change Change,
 ———–—$/bbl ——–—— %

SPOT PRICES
 Product value 74.27 116.90 –42.62 –36.5 
 Brent crude 66.49 92.42 –25.93 –28.1 
 Crack spread 7.78 24.47 –16.69 –68.2 

FUTURES MARKET PRICES
One month
 Product value 75.98 110.13 –34.15 –31.0 
 Light sweet
 crude 71.36 97.29 –25.93 –26.7 
 Crack spread 4.62 12.84 –8.22 –64.0 
Six month
 Product value 80.29 109.65 –29.36 –26.8 
 Light sweet
 crude 73.72 97.46 –23.74 –24.4 
 Crack spread 8.21 12.19 –3.97 –32.6 

*Average for week ending.
Source: Oil & Gas Journal
Data available in OGJ Online Research Center.

PURVIN & GERTZ LNG NETBACKS—SEPT. 18, 2009

–––––––––––––––––––––––––––– Liquefaction plant ––––––––––––––––––––––––––––––––
Receiving Algeria Malaysia Nigeria Austr. NW Shelf Qatar Trinidad
terminal –––––––––––––––––––––––––––––––– $/MMbtu ––––––––––––––––––––––––––––––––––––

Barcelona 5.74 3.72 4.94 3.61 4.28 4.87
Everett 2.67 1.41 2.33 1.55 1.21 2.94
Isle of Grain 2.69 1.44 2.11 1.47 1.24 2.14
Lake Charles 0.95 0.10 0.81 0.26 0.25 1.52
Sodegaura 4.90 7.10 5.16 6.81 6.10 4.01
Zeebrugge 5.11 3.33 4.47 3.27 3.64 4.53

Defi nitions, see OGJ Apr. 9, 2007, p. 57.
Source: Purvin & Gertz Inc.
Data available in OGJ Online Research Center.

CRUDE AND PRODUCT STOCKS

—–– Motor gasoline —––
Blending Jet fuel, ————— Fuel oils ————— Propane–

 Crude oil Total comp.1 kerosine Distillate Residual propylene
District  ———————————————————————————— 1,000 bbl ——————————————————————————

PADD 1 .................................................. 14,701 54,061 35,390 12,591 71,767 14,377 4,302
PADD 2 .................................................. 78,313 50,231 25,302 7,808 33,582 1,088 30,457
PADD 3 .................................................. 171,618 71,174 39,151 15,488 47,490 13,942 33,968
PADD 4 .................................................. 14,966 5,870 1,855 498 3,419 223 1 1,844
PADD 5 .................................................. 53,155 26,364 21,193 8,767 11,535 4,272 —

Sept. 11, 2009 ..................................... 332,753 207,700 122,891 45,152 167,793 33,902 70,571
Aug. 4, 2009......................................... 337,482 207,153 122,648 45,341 165,556 33,583 70,718
Sept. 12, 20082 ..................................... 291,706 184,634 95,359 39,084 129,625 35,980 55,526

1Includes PADD 5. 2Revised.
Source: US Energy Information Administration
Data available in OGJ Online Research Center.

REFINERY REPORT—SEPT. 11, 2009

REFINERY –––––––––––––––––––––––––––– REFINERY OUTPUT –––––––––––––––––––––––––––
–––––– OPERATIONS –––––– Total

Gross Crude oil motor Jet fuel, ––––––– Fuel oils –––––––– Propane–
inputs inputs gasoline kerosine Distillate Residual propylene

District  ––––––– 1,000 b/d –––––––– –––––––––––––––––––––––––––––––– 1,000 b/d –––––––––––––––––––––––––––––––

PADD 1 ............................................................. 1,254 1,248 2,361 77 430 82 53
PADD 2 ............................................................. 3,356 3,338 2,076 234 896 49 244
PADD 3 ............................................................. 7,602 7,442 2,809 699 2,173 287 696
PADD 4 ............................................................. 576 579 333 31 187 14 1   62

PADD 5 ............................................................. 2,552 2,442 1,453 379 474 98 —

Sept. 11, 2009 ................................................. 15,340 15,049 9,032 1,420 4,160 530 1,055
Sept. 4, 2009 ................................................... 15,385 15,105 9,240 1,448 4,143 600 1,102
Sept. 12, 20082 ................................................ 13,632 13,237 8,326 1,323 3,800 452 956

17,644 Operable capacity 86.9 utilization rate

1Includes PADD 5. 2Revised.
Source: US Energy Information Administration
Data available in OGJ Online Research Center.
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BAKER HUGHES RIG COUNT 

 9-18-09 9-19-08

Alabama ........................................... 4 5
Alaska............................................... 8 11
Arkansas........................................... 42 59
California .......................................... 20 47
 Land................................................ 19 46
 Offshore ......................................... 1 1
Colorado ........................................... 45 116
Florida............................................... 2 3
Illinois ............................................... 1 0
Indiana.............................................. 4 2
Kansas .............................................. 23 10
Kentucky ........................................... 9 12
Louisiana .......................................... 147 191
 N. Land ........................................... 99 89
 S. Inland waters ............................. 7 21
 S. Land ........................................... 16 25
 Offshore ......................................... 25 56
Maryland .......................................... 0 0
Michigan .......................................... 0 2
Mississippi ....................................... 11 17
Montana ........................................... 3 10
Nebraska .......................................... 0 0
New Mexico ..................................... 46 91
New York .......................................... 2 7
North Dakota .................................... 46 73
Ohio .................................................. 8 10
Oklahoma ......................................... 69 211
Pennsylvania .................................... 55 27
South Dakota.................................... 0 1
Texas ................................................ 382 947
 Offshore ......................................... 4 11
 Inland waters ................................. 0 0
 Dist. 1 ............................................. 19 27
 Dist. 2 ............................................. 11 35
 Dist. 3 ............................................. 41 59
 Dist. 4 ............................................. 31 93
 Dist. 5 ............................................. 69 185
 Dist. 6 ............................................. 46 135
 Dist. 7B........................................... 15 29
 Dist. 7C........................................... 22 71
 Dist. 8 ............................................. 61 130
 Dist. 8A .......................................... 14 29
 Dist. 9 ............................................. 22 43
 Dist. 10 ........................................... 27 100
Utah .................................................. 16 42
West Virginia ................................... 20 28
Wyoming .......................................... 37 83
Others—HI-1; NV-2; OR-1; TN-1; 
VA-5 .................................................. 10 13

 Total US ...................................... 1,010 2,018
 Total Canada ............................. 214 425

 Grand total ................................. 1,224 2,443
US Oil rigs ........................................ 293 417
US Gas rigs....................................... 705 1,589
Total US offshore ............................. 32 74
Total US cum. avg. YTD ................ 1,084 1,868

Rotary rigs from spudding in to total depth.
Defi nitions, see OGJ Sept. 18, 2006, p. 42.

Source: Baker Hughes Inc.
Data available in OGJ Online Research Center.

OGJ PRODUCTION REPORT 

19-18-09 29-19-08
–—— 1,000 b/d —–—

(Crude oil and lease condensate)
Alabama ................................ 21 21
Alaska .................................... 670 647
California ............................... 655 656
Colorado ................................ 64 66
Florida .................................... 7 5
Illinois .................................... 29 27
Kansas ................................... 109 115
Louisiana ............................... 1,410 538
Michigan ............................... 18 18
Mississippi ............................ 62 60
Montana ................................ 90 86
New Mexico .......................... 160 158
North Dakota ......................... 190 188
Oklahoma .............................. 178 169
Texas...................................... 1,374 1,140
Utah ....................................... 61 62
Wyoming ............................... 147 146
All others ............................... 66 73

 Total ................................. 5,311 4,175
1OGJ estimate. 2Revised.

Source: Oil & Gas Journal.
Data available in OGJ Online Research Center.

US CRUDE PRICES
9-18-09
$/bbl*

Alaska-North Slope 27° ....................................... 65.67 
South Louisiana Sweet ........................................ 73.75 
California-Kern River 13° ..................................... 63.40 
Lost Hills 30° ........................................................ 71.90 
Wyoming Sweet................................................... 63.29 
East Texas Sweet ................................................. 68.00 
West Texas Sour 34° ........................................... 63.50 
West Texas Intermediate ..................................... 68.50 
Oklahoma Sweet .................................................. 68.50 
Texas Upper Gulf Coast ........................................ 61.50 
Michigan Sour ...................................................... 60.50 
Kansas Common................................................... 67.50 
North Dakota Sweet ............................................ 58.25 

*Current major refi ner’s posted prices except North Slope lags 
2 months. 40° gravity crude unless differing gravity is shown.

Source: Oil & Gas Journal.
Data available in OGJ Online Research Center.

SMITH RIG COUNT 

 9-18-09  9-19-08
Proposed depth, Rig Percent Rig Percent

ft count footage* count footage*

0-2,500 49 6.1 93 3.2
2,501-5,000 77 70.1 123 52.0
5,001-7,500 108 18.5 275 16.7

7,501-10,000 212 4.2 466 2.1
10,001-12,500 212 13.2 445 1.5
12,501-15,000 146 — 352 —
15,001-17,500 132 — 141 —-
17,501-20,000 54 — 84 —
20,001-over 33 — 22 —
 Total 1,023 11.1 2,001 6.4

INLAND 12 16
LAND 977 1,970
OFFSHORE 34 15

*Rigs employed under footage contracts.
Defi nitions, see OGJ Sept. 18, 2006, p. 42.

Source: Smith International Inc.
Data available in OGJ Online Research Center.

REFINED PRODUCT PRICES

9-11-09 9-11-09
¢/gal ¢/gal

Spot market product prices

Motor gasoline
 (Conventional-regular)
 New York Harbor....... 177.55 
 Gulf Coast ................. 172.80 
 Los Angeles............... 203.55 

Amsterdam-Rotterdam-
 Antwerp (ARA) ........ 180.73 
 Singapore .................. 184.33 
Motor gasoline

(Reformulated-regular)
 New York Harbor....... 192.30 
 Gulf Coast ................. 171.30 
 Los Angeles............... 215.55 

Heating oil No. 2
 New York Harbor....... 169.15 
 Gulf Coast ................. 168.40 
Gas oil
 ARA ........................... 172.81 
 Singapore .................. 181.19 

Residual fuel oil
 New York Harbor....... 148.69 
 Gulf Coast ................. 153.81 
 Los Angeles............... 179.03 
 ARA ........................... 155.61 
 Singapore .................. 161.68 

Source: DOE Weekly Petroleum Status Report.
Data available in OGJ Online Research Center.

US NATURAL GAS STORAGE1

9-11-09 9-4-09 9-11-08 Change,
–——––—— bcf —––——– %

Producing region ............... 1,110 1,099 801 38.6
Consuming region east ..... 1,876 1,831 1,764 6.3
Consuming region west .... 472 462 397 18.9

Total US ........................... 3,458 3,392 2,962 16.7
 Change,

 June 09 June 08 %

Total US2 .......................... 2,752 2,171 26.8

1Working gas. 2At end of period.
Source: Energy Information Administration 
Data available in OGJ Online Research Center.

OGJ GASOLINE PRICES 

Price Pump Pump
ex tax price* price
9-16-09 9-16-09 9-17-08
————— ¢/gal —————

(Approx. prices for self-service unleaded gasoline)
Atlanta.......................... 205.4 251.9 368.8
Baltimore ...................... 210.8 252.7 372.7
Boston .......................... 212.9 254.8 369.1
Buffalo .......................... 205.9 266.8 363.9
Miami ........................... 219.2 270.8 365.7
Newark ......................... 211.1 243.7 358.7
New York ...................... 199.9 260.8 368.8
Norfolk.......................... 206.8 245.2 363.1
Philadelphia.................. 211.1 261.8 371.1
Pittsburgh ..................... 212.0 262.7 367.7
Wash., DC .................... 223.4 261.8 366.0
 PAD I avg ................. 210.8 257.6 366.9

Chicago......................... 212.1 276.5 402.0
Cleveland...................... 214.9 261.3 369.9
Des Moines .................. 211.0 251.4 363.9
Detroit .......................... 217.1 276.5 373.5
Indianapolis .................. 203.1 262.5 366.5
Kansas City................... 200.2 236.2 364.5
Louisville ...................... 218.4 259.3 375.9
Memphis ...................... 199.4 239.2 360.9
Milwaukee ................... 212.0 263.3 372.9
Minn.-St. Paul .............. 216.1 260.1 368.9
Oklahoma City .............. 191.9 227.3 357.3
Omaha .......................... 188.0 233.3 365.9
St. Louis........................ 195.3 231.3 361.5
Tulsa ............................. 188.9 224.3 355.8
Wichita ......................... 193.0 236.4 358.5
 PAD II avg ................ 204.1 249.3 367.9

Albuquerque ................. 199.6 236.0 362.9
Birmingham .................. 202.7 242.0 361.6
Dallas-Fort Worth ......... 203.7 242.1 349.3
Houston ........................ 200.6 239.0 365.0
Little Rock..................... 194.9 235.1 362.6
New Orleans ................ 203.6 242.0 368.9
San Antonio.................. 204.8 243.2 363.6
 PAD III avg ............... 201.4 239.9 362.0

Cheyenne...................... 224.0 256.4 352.8
Denver .......................... 225.0 265.4 385.4
Salt Lake City ............... 216.0 258.9 370.8
 PAD IV avg ............... 221.6 260.2 369.7

Los Angeles .................. 239.3 306.4 377.8
Phoenix ......................... 229.8 267.2 359.3
Portland ........................ 245.0 288.4 363.7
San Diego ..................... 241.3 308.4 385.1
San Francisco ............... 248.3 315.4 393.6
Seattle .......................... 247.4 303.3 370.0
 PAD V avg ................ 241.9 298.2 374.9

Week’s avg. ................ 212.0 257.6 367.8
Aug. avg. ..................... 209.9 255.5 375.3
July avg. ..................... 205.6 251.2 405.7
2009 to date ................ 177.3 222.9 —
2008 to date ................ 310.1 354.0 —

*Includes state and federal motor fuel taxes and state 
sales tax. Local governments may impose additional taxes.
Source: Oil & Gas Journal.
Data available in OGJ Online Research Center.

WORLD CRUDE PRICES

$/bbl1 9-11-09

United Kingdom-Brent 38° .................................... 68.56 
Russia-Urals 32° ................................................... 68.11 
Saudi Light 34°...................................................... 66.33 
Dubai Fateh 32° .................................................... 68.07 
Algeria Saharan 44°.............................................. 68.61 
Nigeria-Bonny Light 37° ....................................... 70.20 
Indonesia-Minas 34°............................................. 71.88 
Venezuela-Tia Juana Light 31° ............................. 68.54 
Mexico-Isthmus 33° .............................................. 68.43 

-

OPEC basket .......................................................... 68.35 
-

Total OPEC2 ............................................................ 67.69 
Total non-OPEC2 .................................................... 67.98 
Total world2 ........................................................... 67.82 
US imports3 67.23

1Estimated contract prices. 2Average price (FOB) weighted 
by estimated export volume. 3Average price (FOB) weighted 
by estimated import volume.

Source: DOE Weekly Petroleum Status Report.
Data available in OGJ Online Research Center.
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US PETROLEUM IMPORTS FROM SOURCE COUNTRY
Chg. vs.

Average previous
 May Apr. ——YTD—— ——– year ——
 2009 2009 2009 2008  Volume %

–———––––––—— 1,000 b/d ––—––––––———–

Algeria ............................. 272 612 489 546 –57 –10.4
Angola ............................. 505 462 566 478 88 18.4
Kuwait ............................. 93 105 173 231 –58 –25.1
Nigeria............................. 600 733 649 1,106 –457 –41.3
Saudi Arabia.................... 1,079 1,021 1,109 1,543 –434 –28.1
Venezuela ........................ 1,341 891 1,168 1,160 8 0.7
Other OPEC ...................... 581 930 863 1,013 –150 –14.8
 Total OPEC ................ 4,471 4,754 5,017 6,077 –1,060 –17.4

Canada ............................ 2,206 2,281 2,395 2,539 –144 –5.7
Mexico............................. 1,186 1,289 1,292 1,319 –27 –2.0
Norway ............................ 171 112 129 117 12 10.3
United Kingdom............... 250 424 261 211 50 23.7
Virgin Islands................... 313 290 313 341 –28 –8.2
Other non-OPEC............... 2,999 2,823 2,878 2,410 468 19.4
 Total non-OPEC ........ 7,125 7,219 7,268 6,937 331 4.8

 TOTAL IMPORTS ...... 11,596 11,973 12,285 13,014 –729 –5.6

Source: DOE Monthly Energy Review 
Data available in OGJ Online Research Center.

OIL STOCKS IN OECD COUNTRIES*

Chg. vs.
previous

 May Apr. Mar. May ——– year ——
 2009 2009 2009 2008  Volume %

–———————— Million bbl ––——————–

France ................................. 176 173 178 177 –1 –0.6
Germany ............................. 281 279 278 277 4 1.4
Italy..................................... 133 132 131 136 –3 –2.2
United Kingdom.................. 92 98 100 99 –7 –7.1
Other OECD Europe ............ 720 723 724 685 35 5.1
 Total OECD Europe ..... 1,402 1,405 1,411 1,374 28 2.0

Canada ............................... 189 191 194 193 –4 –2.1
US ....................................... 1,829 1,812 1,795 1,674 155 9.3
Japan.................................. 609 606 611 617 –8 –1.3
South Korea........................ 149 152 155 146 3 2.1
Other OECD ........................ 112 114 110 106 6 5.7

 Total OECD ................... 4,290 4,280 4,276 4,110 180 4.4

*End of period.
Source: DOE International Petroleum Monthly Report
Data available in OGJ Online Research Center.

OECD TOTAL NET OIL IMPORTS

Chg. vs.
previous

 May Apr. Mar. May ——– year ——
 2009 2009 2009 2008  Volume %

–———————— Million b/d ––——————–

Canada ............................ –1,342 –1,283 –1,339 –1,259 –83 6.6
US .................................... 9,581 10,073 10,636 11,109 –1,528 –13.8 
Mexico............................. –1,039 –1,065 –1,102 –1,120 81 –7.2
France .............................. 1,798 1,641 2,025 1,720 78 4.5
Germany .......................... 2,146 2,273 2,440 2,049 97 4.7
Italy.................................. 1,532 1,481 1,441 1,441 91 6.3
Netherlands..................... 937 1,060 820 1,005 –68 –6.8
Spain ............................... 1,330 1,376 1,463 1,496 –166 –11.1 
Other importers  .............. 3,682 3,608 4,063 3,925 –243 –6.2
Norway ............................ –1,912 –2,098 –2,413 –1,960 48 –2.4
United Kingdom............... –85 –16 125 –112 27 –24.1 
 Total OECD Europe .. 9,428 9,325 9,964 9,564 –136 –1.4
Japan............................... 3,973 4,089 4,374 4,681 –708 –15.1 
South Korea..................... 1,964 1,965 2,162 2,251 –287 –12.7 
Other OECD ..................... 832 927 955 962 –130 –13.5 

 Total OECD ................ 23,397 24,031 25,650 26,188 –2,791 –10.7 

Source: DOE International Petroleum Monthly
Data available in OGJ Online Research Center.

WORLD OIL BALANCE

2009 –––––––––––– 2008 –––––––––––– 2007
1st 4th 3rd 2nd 1st 4th
qtr. qtr. qtr. qtr. qtr. qtr.

————————– Million b/d ————————–

DEMAND
 OECD
 US & Territories .................... 19.06 19.53 19.19 20.04 20.31 20.90
 Canada .................................. 2.19 2.26 2.28 2.19 2.31 2.38
 Mexico .................................. 2.05 2.07 2.14 2.19 2.12 2.16
 Japan  ................................... 4.72 4.71 4.34 4.63 5.45 5.25
 South Korea .......................... 2.34 2.14 2.10 2.11 2.35 2.31
 France ................................... 2.02 2.04 1.95 1.95 2.01 2.02
 Italy  ...................................... 1.55 1.62 1.64 1.64 1.66 1.75
 United Kingdom .................... 1.73 1.73 1.65 1.73 1.73 1.73
 Germany................................ 2.57 2.65 2.71 2.43 2.49 2.54
 Other OECD 
  Europe .............................. 7.05 7.40 7.59 7.32 7.44 7.62
 Australia & New 
  Zealand............................. 1.08 1.12 1.10 1.11 1.10 1.15
  Total OECD ..................... 46.36 47.27 46.69 47.34 48.97 49.81

NON-OECD
 China  .................................... 7.55 7.56 8.10 7.89 7.86 7.61
 FSU........................................ 4.11 4.38 4.35 4.31 4.30 4.35
 Non-OECD Europe................. 0.77 0.80 0.80 0.79 0.79 0.81
 Other Asia ............................. 9.09 8.76 8.96 9.61 9.52 9.29
 Other non-OECD.................... 15.31 15.55 16.40 16.03 15.12 15.96
  Total non-OECD ............. 36.83 37.05 38.61 38.63 37.59 38.02

TOTAL DEMAND..................... 83.19 84.32 85.30 85.97 86.56 87.83

SUPPLY
 OECD
 US ......................................... 8.78 8.46 8.18 8.75 8.67 8.58
 Canada .................................. 3.39 3.40 3.40 3.22 3.38 3.40
 Mexico .................................. 3.06 3.12 3.15 3.19 3.29 3.33
 North Sea.............................. 4.40 4.37 4.06 4.31 4.44 4.57
 Other OECD ........................... 1.55 1.60 1.60 1.58 1.53 1.57
  Total OECD ..................... 21.18 20.95 20.39 21.05 21.31 21.45

NON–OECD
 FSU........................................ 12.60 12.46 12.42 12.60 12.59 12.65
 China  .................................... 3.92 3.99 3.97 4.00 3.94 3.87
 Other non–OECD................... 12.50 12.38 12.32 12.15 12.22 12.12

 Total non-OECD,
   non-OPEC ................... 29.02 28.83 28.71 28.75 28.75 28.64

OPEC*....................................... 33.23 35.16 36.18 35.84 35.72 36.15

TOTAL SUPPLY ....................... 83.43 84.94 85.28 85.64 85.78 86.24

Stock change.......................... 0.24 0.62 –0.02 –0.33 –0.78 –1.59

*Includes Angola. 
Source: DOE International Petroleum Monthly
 Data available in OGJ Online Research Center.

OECD* TOTAL GROSS IMPORTS FROM OPEC

Chg. vs.
previous

 May Apr. Mar. May  ——– year —–—
 2009 2009 2009 2008 Volume %

–———————— Million b/d ––——————–

Canada ............................. 339 386 369 375 –36 –9.6
US ..................................... 4,471 4,754 5,215 5,913 –1,442 –24.4
Mexico.............................. 10 29 23 20 –10 –50.0
France ............................... 855 567 689 837 18 2.2
Germany ........................... 450 464 347 471 –21 –4.5
Italy................................... 927 963 1,047 1,212 –285 –23.5
Netherlands...................... 516 533 516 640 –124 –19.4
Spain ................................ 758 653 689 789 –31 –3.9
Other importers  ............... 1,021 1,036 1,090 1,243 –222 –17.9

United Kingdom................ 315 257 311 303 12 4.0

 Total OECD Europe ... 4,842 4,473 4,689 5,495 –653 –11.9

Japan................................ 3,503 3,629 3,806 4,105 –602 –14.7
South Korea...................... 1,950 2,072 2,274 2,306 –356 –15.4

Other OECD ...................... 522 482 535 604 –82 –13.6

 Total OECD ................. 15,637 15,825 16,911 18,818 –3,181 –16.9

*Organization for Economic Cooperation and Development.
Source: DOE International Petroleum Monthly
Data available in OGJ Online Research Center.
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Your marketplace for the oil and gas industry
DEADLINE for CLASSIFIED ADVERTISING is 10 A.M. Tuesday preceding date 

of publication. Address advertising inquiries to CLASSIFIED SALES, 1-800-

331-4463 ext. 6301, 918-832-9301, fax 918-832-9201,

email: glendah@pennwell.com.

• DISPLAY CLASSIFIED: $390 per column inch, one issue. 10% discount three or

  more CONSECUTIVE issues. No extra charge for blind box in care.

   Subject to agency commission. No 2% cash discount.

• UNDISPLAYED CLASSIFIED: $4.00 per word per issue. 10% discount for three or

  more CONSECUTIVE issues. $80.00 minimum charge per insertion. Charge for

  blind box service is $56.00  No agency commission, no 2% cash discount.

  Centered/Bold heading, $9.00 extra.

• COMPANY LOGO: Available with undisplayed ad for $83.00. Logo will be centered

  above copy with a maximum height of 3/8 inch.

• NO SPECIAL POSITION AVAILABLE IN CLASSIFIED SECTION.

• PAYMENT MUST ACCOMPANY ORDER FOR CLASSIFIED AD.

SEEKING EXPERTS IN THE FIELD OF 

MINING AND ENERGY/NATURAL 

RESOURCES DEVELOPMENT

International Relief and Development Inc (IRD)
is a non-profi t organization specializing
in international development and humanitarian 
assistance. IRD’s mission is to reduce the
suffering of the world’s most vulnerable groups 
and provide tools and resources needed to
increase their self-suffi ciency. IRD has projects 
throughout Afghanistan and is accepting
applications for mining positions with our HRLS 
Project.

IRD is currently seeking to fi ll four positions that 
will work closely with the Afghanistan Ministry 
of Mines on a USAID-funded project regarding 
the development of energy and natural resources 
(including mineral resources).  The positions we 
seek to fi ll are: 

• Senior Economic Advisor: Conducts oil, gas and 
mineral resources feasibility studies and under-
takes a key role in short and long-term invest-
ment analysis for natural resources development 
in Afghanistan.

• Senior Legal/Institutional Advisor: Expected to 
understand all aspects of legal and institutional 
matters concerning energy and natural resource 
development in Afghanistan and play a key role 
in moving forward projects as directed by the 
USAID Afghanistan Offi ce of Infrastructure.

• Senior Mining Advisor: Must understand the 
use of new technology for mining in mountain-
ous areas.  S/he is also expected to be familiar 
with technology used in exploration and exploi-
tation of minerals and to follow international 
safety procedures.

• Senior Petroleum Engineering Advisor:

Expected to understand all studies on petroleum 
resources in Afghanistan and undertake a key role 
in gathering additional technical information on 
the existence of petroleum reserves in Afghanistan.

All positions require 15 years of experience in 
their respective fi elds, and at least a bachelor’s 
degree (advanced degree preferred).  Previous 
experience working with NGOs or USAID-funded 
projects is highly preferred.  All applicants must be 
able to communicate in English, and knowledge of 
regional languages is a plus.

To learn more, and for information on how to 
apply, please visit us online at www.ird.org and 

click on the ‘Careers’ section of our website.
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EMPLOYMENT EQUIPMENT FOR SALE

SURPLUS GAS PROCESSING/REFINING 

EQUIPMENT

      NGL/LPG PLANTS: 10 - 600 MMCFD

      AMINE PLANTS: 60 - 5000 GPM

      SULFUR PLANTS: 10 - 1200 TPD

      FRACTIONATION: 1000 – 15,000 BPD

HELIUM RECOVERY:  75 & 80 MMCFD

NITROGEN REJECTION: 25 – 80 MMCFD

ALSO OTHER REFINING UNITS

We offer engineered surplus equipment solutions.

Bexar Energy Holdings, Inc.

Phone 210 342-7106

Fax 210 223-0018

www.bexarenergy.com 

Email: info@bexarenergy.com

Deep Water Oil & Gas Tubulars, Topside and Sub-

sea NEW Equipment Liquidation – All equipment 

designed for use in 4700’ of water in a 10 k applica-

tion, including pipe, casing, christmas trees, umbili-

cal line, sub-surface valve assemblies, joints & valves 

and hoists. ALL EQUIPMENT NEW. PURCHASED 

FOR 50+ MILLION. Visit www.liquitec.net for 

complete asset list or call 516-280-3185 x111.

ConocoPhillips Company in Houston, TX seeks 
Upstream Long Range Planning Coordinator.  Quali-
fi ed applicants will possess a bachelors in account-
ing or fi nance or economics or engineering plus six 
years or more fi nancial exploration and production 
business experience. To submit resume, please visit 
www.conocophillips.com/careers. Put Job code 
007F1on resume.

ConocoPhillips Company in Belle Chasse, LA 
seeks experienced professionals for the following 
positions:
    Process Engineers 007HI
    Turnaround Coordinator 007JN
For education and experience requirements and to 
submit resume, please visit 
www.conocophillips.com/careers. Must put job 
code on resume.

Sonangol USA Company in Houston, TX seeks 
Financial Analyst.  Qualifi ed applicants will possess 
a bachelor’s in economics or fi nance and three years 
experience in coordination of audit procedures, 
fi nancial/business analysis and budget.  To submit 
resume, please send via fax to 281-920-7666.  
Must list job code LDM504378 on resume.

EMGS Americas, Inc. in Houston TX seeks Geosci-
entist for acquisition, processing & interpretation of 
CSEM & MMT data.  Req’s:  Master’s in Geophysics 
or Geology w/research in 3D modeling & inversion 
of CSEM & MMT data.  Please fax or e-mail resume 
to 281-920-5611 or sp@emgs.com

EQUIPMENT FOR SALE

MARCELLUS WATER

Avoid the Controversy

3 mill gal per month fully DRBC permitted for 

gas drilling.  Includes storage tank.  Lock up for 5 

or 10 years.  99 year lease available.  Hancock NY 

516 353 0213

Producing Solutions

Separators, Hydrocyclones, Float Cells, Filtration,  

Electrostatic Oil Treaters, Amine Units, Glycol Units,  

JT-Plants, Refrigeration Units, LACT Units 

For Information Call 713.849.7520

www.NATCOGroup.com

Water, Oil and Gas 

Treatment/Conditioning 

Equipment

For Sale, Lease, Contract Service

FOR SALE / RENT
5.2 MW MOBILE GEN SETS

CALL: 800-704-2002

SOLAR
TAURUS 60

DIESELS • TURBINES • BOILERS

24/7 EMERGENCY SERVICE
IMMEDIATE DELIVERY

www.wabashpower.com | info@wabashpower.com
Phone: 847-541-5600  Fax: 847-541-1279

• GAS - LOW NOx (OIL)
• 60 Hz - 13.8KV or 50 Hz - 11KV
• LOW HOUR - SOLAR SERVICED

444 Carpenter Avenue, Wheeling, IL 60090
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Why just 

tell them 

you’re an 

expert when 

you can 

show them?

Article reprints 

are a low-cost, 

credible way

to promote 

your business 

or technology.

For more information 

contact Sherry Humphrey 

at 918.832.9379 or 

sherryh@pennwell.com.
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EQUIPMENT FOR SALE

REFRIGERATION PLANTS

5 and 12 MMSCFD, 1100, T. H. RUSSELL

4 and 7 MMSCFD, 1000, NATCO

8 MMSCFD, DARENCO, 1-3 MMSCFD PROCESS 

EQPT. 

OTHERS AVAILABLE

J. T. PLANTS

0.5 – 30 MMSCFD

DEHYDRATORS 8” – 36”

5 GPM AMINE

5,000 – 30,000 GALLON LPG TANKS

318-425-2533, 318-458-1874

regardres@aol.com

AUCTION

BUSINESS OPPORTUNITY

LOOKING FOR INVESTOR

308 million barrels proven.  
503-253-7400, Fax 503-253-8888 

Email: diamonda@teleport.com

Want to purchase minerals and other oil/gas 

interests.  Send details to:  P.O. Box 13557,

Denver, CO 80201.

GEOLOGIST has extensive Gulf Coast 2-D seismic 

data-base with numerous mapped prospects and 

anomalies.  Seeks funding for additional seismic, 

leasing and drilling.  713-504-7291.

CONSULTANT

STRUCTURES

When you need a quality

building fast, ClearSpan™

is the only choice.

Buildings available  

up to 250' wide.

Natural daytime lighting.

Easy to relocate.

Expandable.

Low in cost  

per square foot.

A DIVISION OF

Call today…

…for your free catalog 1.800.835.7877  

or shop online at www.TekSupply.com.  

Please mention code CST0943.

C

o

Brazil: EXPETRO can be your guide into 

this new investment frontier.

Effective strategic analysis, quality technical services, 

compelling economic/regulatory advice, and realistic 

approach regarding Brazilian business environment-120 

specialists upstream, downstream gas and biofuels.

Email: contato@expetro.com.br

Web: www.expetro.com.br-Rio de Janeiro, Brazil 

Use

OGJ

Classifi eds

Contact:  Glenda Harp

+1-918-832-9301 or

1-800-331-4463, ext. 6301

Fax:  +1-918-832-9201
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Houston
Director of Sales, Tripp Wiggins; Tel: (713) 963-6244, 
Email: trippw@pennwell.com. U.S. Sales Manager, 
Marlene Breedlove; Tel: (713) 963-6293, E-mail: marle-
neb@pennwell.com. Regional Sales Manager, Mike Moss; 
Tel: (713) 963-6221, E-mail: mikem@pennwell.com. 
PennWell - Houston, 1455 West Loop South, Suite 400, 
Houston, TX 77027. Fax: (713) 963-6228

South/Southwest /Texas/Northwest/Midwest/Alaska
Marlene Breedlove, 1455 West Loop South, Suite 400, 
Houston, TX 77027; Tel: (713) 963-6293, Fax: (713) 963-

6228;  E-mail: marleneb@pennwell.com

Northeast/Texas/Southwest
Mike Moss, 1455 West Loop South, Suite 400, Houston, 
TX 77027; Tel: (713) 963-6221, Fax: (713) 963-6228; 

E-mail: mikem@pennwell.com

Louisiana/Canada
Stan Terry, 1455 West Loop S. Ste. 400, Houston, TX 
77027; Tel: (713) 963-6208, Fax: (713) 963-6228; 

E-mail: stant@pennwell.com

Scandinavia/Denmark/The Netherlands/Middle
East/Africa
David Betham-Rogers, 11 Avenue du Marechal Leclerc, 61320 
Carrouges, France; Tel: 33.2.33.282584, Fax: 33.2.33.274491;  
E-mail: davidbr@pennwell.com

United Kingdom
Stephen Wilding, 188 Gordon Avenue, Camberley, GU15 
2NT United Kingdom Tel: +44.7545.829.891, Fax: +44 
7545.829.891; E-mail: stephenw@pennwell.com

France/Belgium/Spain/Portugal/Southern
Switzerland/Monaco
Daniel Bernard, 8 allee des Herons, 78400 Chatou, France; 
Tel: 33(0)1.3071.1119, Fax: 33(0)1.3071.1119; E-mail: 
danielb@pennwell.com

Germany/Austria/Northern/Switzerland/Eastern
Europe/Russia/Former Soviet Union
Sicking Industrial Marketing, Kurt-Schumacher-Str. 16, 
59872, Freienohl, Germany.  Tel: 49(0)2903.3385.70, Fax: 
49(0)2903.3385.82; E-mail: wilhelms@pennwell.com; www.
sicking.de <http://www.sicking.de> Andreas Sicking

Japan
e.x.press sales division, ICS Convention Design Inc.
6F, Chiyoda Bldg., 1-5-18 Sarugakucho, Chiyoda-ku, 
Tokyo 101-8449, Japan, Tel: +81.3.3219.3641, Fax: 
81.3.3219.3628; Kimie Takemura, Email: takemura-
kimie@ics-inc.co.jp; Manami Konishi, E-mail: konishi-
manami@ics-inc.co.jp; Masaki Mori, E-mail: masaki.mori@
ics-inc.co.jp

Brazil
Grupo Expetro/Smartpetro, Att: Jean-Paul Prates and 
Bernardo Grunewald, Directors, Ave. Erasmo Braga 22710th 
and 11th floors Rio de Janeiro RJ 20024-900 Brazil; Tel: 
55.21.3084.5384, Fax: 55.21.2533.4593; E-mail: jpprates@
pennwell.com.br and bernardo@pennwell.com.br

Singapore/Australia/Asia-Pacific
Michael Yee, 19 Tanglin Road #09-07, Tanglin Shopping 
Center, Singapore 247909, Republic of Singapore; Tel: 65 
6737.2356, Fax: 65.6734.0655; E-mail: yfyee@singnet.
com.sg

India
Rajan Sharma, Interads Limited, 2, Padmini Enclave, 
Hauz Khas, New Delhi-110 016, India; Tel: +91.11. 
6283018/19, Fax: +91.11.6228 928; E-mail: rajan@
interadsindia.com

Italy
Paolo Silvera, Viale Monza, 24 20127 MILANO Italy; 
Tel:+02.28.46 716; E-mail: info@silvera.it
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M a r k e t  J o u r n a l  by Sam Fletcher, Senior Writer

T h e  E d i t o r ’ s

P e r s p e c t i v e
by Bob Tippee, Editor

From the Subscribers Only area of

RIK management,

not concept, led to

program’s demise
If the US government can’t manage oil 

and gas royalties taken in kind, how can 

anyone expect it to handle a shady market 

for greenhouse-gas emission credits?

Interior Sec. Ken Salazar plans to kill 

the federal royalty-in-kind (RIK) program. A 

leasing reform bill in the House would do 

the same thing. That’s bad news for oil and 

gas producers, for whom the program of-

fers a clear advantage: It precludes fights 

over valuation. When the government 

takes its royalty in kind, few questions can 

arise over sticky issues such as valuation 

points and price proxies.

With RIK, the government receives its 

share of production and either sells or 

stores it. What can be simpler? With gov-

ernment, nothing’s simple. Since its evolu-

tion from pilot programs in the late 1990s, 

the modern RIK program has never worked 

without doubts about management.

In 1996, Johnnie Burton, then direc-

tor of the Minerals Management Service, 

requested an internal investigation of the 

RIK program, which MMS administers.

Results weren’t cheery. The inves-

tigation uncovered weak controls and 

misbehavior by MMS employees. MMS’s 

reputation suffered.

Now a Government Accountability Of-

fice study says MMS may be collecting too 

little royalty because of accounting lapses.

That the RIK program has problems is 

clear. But legitimacy of the concept isn’t 

one of them. The decision to scrap the 

whole program is, therefore, regrettable. 

It will replace administrative problems 

at MMS with valuation disputes, which 

inevitably arise between leaseholders and 

royalty owners. When the royalty owner 

is the US government, those disputes 

become political. Oil and gas producers 

shouldn’t welcome the change.

The decision, moreover, implies not 

only that the RIK program is broken but 

also that it can’t be fixed. It says the gov-

ernment can’t manage it.

Yet Congress soon might place a 

comparable mechanism in charge of a 

nebulous market for emissions credits. 

Instead of physical quantities of oil and 

gas at known locations, transactions under 

the proposed cap-and-trade system would 

involve rights to emit greenhouse gas 

worldwide. Values would depend largely 

on government decisions. 

Against the politically charged com-

plexity of that program, RIK administration 

would look like managerial child’s play.

(Online Sept. 18, 2009; author’s e-mail: 

bobt@ogjonline.com)

Deloitte: Trade problems loom

Position limits being considered by the US Commodity Futures Trading Com-
mission to eliminate “excessive” market speculation could create problems for 
companies trading energy commodities, said John England, managing partner for 
energy in Deloitte & Touche LLP’s markets consulting practice. Proposed regulato-
ry changes would affect hedge funds, banks, insurance, and other firms, said Eng-
land. “It is important for most energy market participants to consider the potential 
impacts of these proposed rule changes on their ability to manage risk,” he said.

To centrally regulate the OTC market, all transactions would be through moni-
tored clearing exchanges. “Although it is expected that the exchanges would adapt 
by offering a greater variety of OTC products, it is unlikely that the products would 
cover all possible trading locations, product specs, and time frames,” England 
said. “This could cause a decrease in the variety of instruments available today for 
laying off basis risk and may decrease the trading activity in high-risk, high-margin 
markets.” He added, “If nonphysical transacting entities are limited in the volume 
of derivatives they can trade, the demand for these instruments may become low 
enough that it would not make economic sense for the exchanges to offer a wide 
variety, thus further limiting the ways that companies can manage or mitigate their 
basis risk.”

England noted, “Typically in commodity markets, a decrease in liquidity results 
in higher bid-offer spreads and potentially higher costs to hedge in the market. 
This could have a large impact on both market participants (potentially unable 
to hedge adequately) and exchanges, as roughly one quarter of their revenue is 
derived from energy trading.” A decrease in the variety of products offered in the 
US market could trigger a shift to other global exchanges and increase exposure to 
foreign currency and foreign governments, he said.

“The proposed rules could lead to an increase in margin call activity for deriva-
tives normally traded directly with counterparties or through a broker on credit 
terms. Forcing transactions to clear on a more transparent clearing exchange 
rather than through OTC means would result in more cash being required to sup-
port deals and less ability to rely on credit,” England said.

Problems in laying off risk could make it more onerous to value positions and 
risk exposure at less-liquid points. “In short, it could become much more difficult 
to price a large number of physical markets,” said England.

Increased red tape
Information requirements and disclosure expectations are likely to be more 

frequent and more detailed under the new regulations. “Since the content of the 
reporting would come directly from existing trading systems where their finan-
cial positions are maintained, companies will need to determine whether these 
systems are reliable and support regular reporting,” England said. “In some 
instances, these activities could lead to the need for significant investments in 
infrastructure (processes and systems), increasing costs and potentially squeezing 
razor-thin profit margins.”

He said, “Should the proposed rules come into force, there is a high prob-
ability that the reporting requirements and expectations regarding transparency 
would rise in lockstep. Institutions transacting energy contracts on US exchanges 
would have to report to the CFTC on volumes in addition to the standards they 
are currently meeting. Regulatory oversight could expand into areas beyond the 
regulation of markets by treading into the regulation of speculative behavior, price 
movement, and price volatility. With an increase in reporting, this would heighten 
the risk of misreporting and subject entities to potential fines.”

Regulators in both the US and UK are working to share information so as to 
more effectively track global market manipulation. If the US passes legislation to 
centralize regulation, it may also pursue an international agreement for regulatory 
standards in the major global markets, increasing the impact and reach of regula-
tory changes.

However, England said the global nature of energy markets makes it difficult 
for the CFTC to manage position limits. To be effective, the majority of exchanges 
worldwide would have to employ similar restrictions. If regulators and the Inter-
national Organization of Securities Commissions are unable to spearhead a global 
response, “commercial transactions will naturally migrate to less onerous markets, 
again drying liquidity and potentially increasing transactional risk,” he said.

(Online Sept. 21, 2009; author’s e-mail: samf@ogjonline.com)
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3–5 November 2009 | Grimaldi Forum Monaco | Monte Carlo, Monaco

REGISTER BEFORE 
30 SEPTEMBER & SAVE $100

www.deepoffshoretechnology.com gress
OWNED &

PRODUCED BY:

FLAGSHIP MEDIA  

SPONSORS:

®

®

SUPPORTED  

BY:

 SPONSORS:
B

Bennett & Associates

CAN YOU AFFORD TO MISS THE INDUSTRY’S MOST 

IMPORTANT DEEPWATER EVENT?

REGISTER ONLINE TODAY AT WWW.DEEPOFFSHORETECHNOLOGY.COM

DOT International is the largest, most prestigious exhibition and conference 

on deepwater technology.  As the industry’s premiere event, DOT International 

thrives on providing attendees with up to date information and key industry 

developments.

Why Attend DOT International?
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 engineers from major and independent E&P companies.
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 environment delivered by key personnel involved in groundbreaking projects.
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 strategic level with case studies and reports on application technologies.
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 the globe with input from major, independent, and state-owned operators  

 and producers.

To register and for more information, log on to www.deepoffshoretechnology.com
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One Thin Oil Column…  
Just 41/2 More Miles to Go.
Extended reach. Precise placement.

Objective:   Geosteer highly complex, extended reach, lateral branch along ultra-thin oil   

column to 23,720 ft (7,230 m), including a flat 135° azimuthal turn at horizontal,  

precisely navigating relative to the oil-water contact.

Environment: Sognefjord sandstone with hard calcite stringers, Troll Field, North Sea.

Technology: INTEQ AutoTrak™ X-treme™ RCLS with integrated MWD/LWD and 

CoPilot™ real-time drilling optimization.

Answers: Increased recoverable reserves by accessing complex oil reservoir  

while precisely navigating 15,984 ft (4,872 m) horizontal step out within   

18 inches of oil-water contact for a measured depth of 4.5 miles,   

delivering 100% ROP improvement. 

Read the full case history and find out more about how the AutoTrak service  

can advance your reservoir performance at www.bakerhughes.com/autotrak.
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Owned & Produced By:

October 5 –7, 2010

Fort Worth Convention Center

Fort Worth, Texas USA

www.unconventionalgas.net

call for abstracts

Flagship Media Sponsors:
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redefi ning success
Share your expertise with a top-level audience at the 

third Unconventional Gas Conference & Exhibition 

October 5 – 7, 2010, in Fort Worth, Texas.

The event attracts producing-industry decision-makers eager 

for answers to technical, market, and regulatory questions 

affecting the development of high-potential gas resources in 

shales, high-permeability sands, and coalbeds.

Do you have insights valuable to an audience like that? Be a 

presenter at the Unconventional Gas Conference & Exhibition. 

To be considered for a place on the program, submit an 

abstract by February 12, 2010.

advisory board
Guntis Moritis Oil & Gas Journal 

Thomas Muchard El Paso Corporation

Kent Perry RPSEA

Alan Petzet Oil & Gas Journal 

Bill Powell Schlumberger (retired) 

Scott Reeves BG Group 

George Pollock Baker Energy 

Catalin Teodoriu Texas A&M University

Bob Tippee Oil & Gas Journal

John Wessels Quintana Energy Partners, L.P

Glenda Wylie Halliburton
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to submit abstracts
Submit abstracts online at www.unconventionalgas.net.

Please use the web form, which requests:

• Presentation title.

•  Names and affi liation of presentation authors, with 

the speaker clearly identifi ed.

•  A 150-200 word summary that shows how the 

presentation will appeal to executives, managers, 

engineers, and other operational decision-makers in 

the unconventional gas industry.

A B S T R A C T  D E A D L I N E :  F E B R U A R Y  1 2, 2 0 10

October 5 – 7, 2010

Fort Worth Convention Center

Fort Worth, Texas USA

www.unconventionalgas.net

information for presenters
1.  Presentations should be in English and last no more 

than 20 minutes. A 10-minute discussion will follow 

each presentation.

2.  The Advisory Board of the Unconventional Gas 

International Conference will select presentations 

based on the abstracts submitted.

3.  Presentations should be original and noncommercial. 

They should address technical, business, and 

regulatory subjects important to industry professionals 

engaged in unconventional gas operations. 

4.  Submitters of accepted abstracts will be notifi ed 

by the end of March 2010. They will receive full 

instructions on preparation of full presentations.

5.  Presenters receive complimentary registration as 

delegates to the conference and exhibition. Other 

expenses, such as travel, lodging, and food, are the 

responsibilities of presenters.

focus areas
• Regulatory Concerns

• Recovery Methods

• Coal Bed Methane

• Tight Sands

• Field Development

• Frontier Areas

• Sustainablity Issues

• Completion Technologies

• Reservoir Management

• Well Control

• Drilling Methods

• Field Geology

• Workforce and Demographics

• Shales

• Market Dynamics

• Field Economics

• Transportation and Logistics

• Risk and Reliability

•  Technology Qualifi cation and Implementation

•  Project Execution and Management
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October 5 –7, 2010

Fort Worth Convention Center

Fort Worth, Texas USA

www.unconventionalgas.net

1421 South Sheridan Road  |  Tulsa, OK 74112

Source Code:  UGI10CfA1

For Event Information:

Bob Tippee
Conferences Director
Phone: +1 713 963 6242
Fax: + 1 713 963 6285
Email: bobt@ogjonline.com

Kris Loethen
Conference Manager
Phone: +1 713 963 6202
Email: krisl@pennwell.com

Emily Gotwals
Event Operations Manager
Phone: +1 918 832 9205
Fax: +1 918 831 9729
Email: emilyg@pennwell.com

Exhibitor and Sponsorship Sales:

Peter D. Cantu 
Phone: +1 713 963 6213
Fax: +1 713 963 6212
Email: peterc@pennwell.com

Kristin Stavinoha
Phone: +1 713 963 6283
Fax : +1 713 963 6212
Email: kristins@pennwell.com

Registration Department:
Direct: +1 918 831 9160
Fax: +1 918 831 9161
Toll Free: +1 888 299 8016
Toll Free Fax: +1 888 299 8057

PennWell Corporate Headquarters:
1421 S. Sheridan Road
Tulsa, OK 74112 USA
Phone: +1 918 835 3161;
Toll Free: +1 800 331 4463
Fax: +1 713 963 6270

conference management
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