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online store. For more information or to order 
online go to www.ogjresearch.com.

OIL & GAS JOURNAL SURVEYS
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in Excel!

Worldwide Refi nery Survey — All refi neries worldwide with detailed information. 
E1080 Current  E1181C Historical 1986 to current

Worldwide Refi nery Survey and Complexity Analysis — Updated each January.
E1271 Refi ning Survey Plus Complexity Index

International Refi ning Catalyst Compilation — Refi ning catalysts with information 
on vendor, characteristics, application, catalyst form, active agents, etc. 
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OGJ guide to Export Crudes-Crude Oil Assays — Over 190 assays. 
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Worldwide Gas Processing Survey — Gas processing plants worldwide with details. 
E1209 Current  E1219C Historical, 1985 to current

International Ethylene Survey — Information on country, company, location, capacity, etc.
E1309 Current  E1309C Historical, 1994 to current

LNG Worldwide — Facilities, Construction Projects, Statistics 
LNGINFO

Worldwide Construction Projects — List of planned construction products updated 
in May and November each year. 
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Pipeline E1342  E1342C
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E1040

Worldwide Survey of Line Pipe Mills — Detailed data on line pipe mills 
throughout the world, process, capacity, dimensions, etc. 
PIPEMILL

OGJ 200/100 International Company Survey — Lists valuable fi nancial and 
operating data for the largest 200 publicly traded oil and gas companies. 
E1345 Current  E1145C Historical 1989 to current

Oil Sands Projects  — Planned Canadian projects in four Excel worksheets. Includes 
mining, upgrading, in situ projects, and historical table with wells drilled back to 1985.
OILSANDPRJ

Production Projects Worldwide — List of planned production mega-projects.
PRODPROJ

See website for prices
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C O V E R

Maintenance issues were paramount in August 2008 as Hur-
ricane Gustav approached the Louisiana coast, threatening Motiva 
Enterprises’ 235,000-b/d Convent, La., refi nery (cover), 30 miles 
southeast of Baton Rouge. The company shut down the refi nery 
until after Gustav’s landfall in Louisiana on Sept. 1 and managed 
to restart the plant without major diffi culty, a spokesperson told 
OGJ. The importance of maintenance procedures is the focus of 
a series of three articles, Part 1 of which begins in this Oil & 
Gas Journal special report on Process Plant Maintenance and 
Turnaround that begins on p. 46. Photo from Motiva partner Shell 
Oil Co., Houston. 
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P R O C E S S  P L A N T  M A I N T E N A N C E A N D  TU R N A R O U N D

LIQUIDS ENTRAINMENT—1: Changing operating conditions

 lead to compressor damage 46
Paul Tenison, Ralph Eguren

Image from ConocoPhillips
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Your Company + KBC Produces NextGen Performancen

We collaborate with our clients to create unique solutions to their specific 
challenges. Some of these challenges may include:

For 30 years, KBC consultants have provided independent advice and expertise 
to enable leading companies in the global energy business and other processing 
industries manage risk and achieve dramatic performance improvements.

For more information on how  
KBC can help you achieve  

NextGen Performance, 
contact us at:

AMERICAS +1 281 293 8200
EMEA +44 (0)1932 242424

ASIA +65 6735 5488

salesinfo@kbcat.com � www.kbcat.com

Where do You Want to be  
on the Performance Curve?

 P = People
 M = Methodologies
 T = Technologies

Strategic Challenges
� Effective Business Strategy/Decisions
� Increased Return on Investments
� Enhanced Returns on  

Acquisitions/Divestitures
� Reduced Risk (Strategic, Capital, Other)

Market Challenges
� Enhanced Yields
� Effective Responses to Crude/Feedstock 

and Product Markets
� Improved Financial Performance
� Market Risk Management

Operating Challenges
� Improved Organisational Effectiveness
� Reduced Maintenance Costs
� Improved Energy Efficiency
� Behaviour-based  

Reliability/Performance
� Improved Safety Performance
� Operational Risk Management

Environmental Challenges
� Reduced Emissions
� Enhanced Compliance
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G e n e r a l  I n t e r e s t  —  Quick Takes

Deutsche Bank: OPEC needs to cut output
With global oil and product inventories high and with demand 

deteriorating, the Organization of Petroleum Exporting Countries 

needs to further cut its crude output, according to Deutsche Bank 

analyst Adam Sieminski.

Despite this, Sieminski writes in a new report that OPEC is un-

likely to lower its exports because prices have been rising. For the 

week ending May 1, US demand for motor gasoline climbed less 

than 5% from a year earlier, while for the preceding week demand 

was up 8%, and a month ago it was up over 10% from a year 

earlier, indicating the onset of a downward trend in the demand 

growth rate, Sieminski wrote.

Momentum in the demand rate for distillate fuels as reported by 

the US Energy Information Administration also decreased during 

the latest reporting week.

Although gasoline inventories, measured in terms of days of 

forward cover, look relatively normal, oil and gasoline inventories 

are very full, Sieminski said.

He added that crude prices recently have been driven higher by 

a combination of rising expectations for a faster economic recov-

ery, increased funds fl ow into commodities, and higher utilization 

at US refi neries, which were up 2.6% this week to 85.3%—the fi rst 

rise since January. This rise in utilization shows refi neries are gear-

ing up for the US driving season, which begins on May 25.

Sieminski believes that gasoline cracks are holding on tertiary 

stocking and could come under pressure when that stocking runs 

its course.

“Eventually, in our view, refi ners will have to scale back, and this 

will force crude oil back to $50/bbl,” Sieminski said.

Deutsche Bank estimates that WTI will average $47/bbl for 

2009, rising to average $55/bbl next year.

Meanwhile, the Deutsche Bank US natural gas forecast calls for 

an average of $4.50/MMbtu this year, rising to $6.50/MMbtu next 

year.

IOGCC: Alaskans press for gas development
The rest of the world will capitalize on the development of clean 

natural gas even if the US delays, speakers told the Interstate Oil & 

Gas Compact Commission on May 12 in Anchorage.

Both the Lower 48 and Alaska gas will be needed in 2018-20, 

said Mark Myers with the Alaska Department of Natural Resourc-

es.

Other countries such as China and Japan that have fewer sup-

ply options likely will snap up LNG, Myers said. LNG will go there 

because it will bring higher value than in North America.

Alaska has 85 tcf of unconventional gas resources on top of its 

vast conventional endowment, Myers said.

Infrastructure is in place except for the proposed 4.5 bcfd, 48-

in. pipeline to northern Alberta, he noted.

Alaska Gov. Sarah Palin said Washington policymakers don’t re-

alize that delaying exploitation of Alaska’s onshore gas and putting 

off exploration for offshore gas will result in greater greenhouse 

gas emissions in the interim until more renewable energy sources 

can be brought into play.

Two Dallas promoters named in SEC complaint
Two Dallas promoters raised $10 million from 300 investors 

nationwide through fraudulent offers and sales of oil and gas joint 

venture interests, the US Securities and Exchange Commission 

charged.

SEC fi led a civil injunctive action in US District Court in Dal-

las alleging that Hartmut T. (Hardy) Rose and James Patrick Reedy 

acted through Geo Cos. of North America Inc., Geo Natural Re-

sources Inc., and Geo Securities Inc. between August 2003 and Au-

gust 2005.

SEC’s complaint said the pair made numerous false and mislead-

ing representations and omissions in connection with the offers 

and sales of the interests, including Reedy’s touting Geo’s success-

ful track record when, in reality, the fi rm had very few wells pro-

ducing commercial quantities.

It also charged in several instances Rose and Reedy solicited 

funds from investors to complete wells without disclosing that 

Geo’s geologists advised against completing them. Finally, the 

complaint alleged Rose and Reedy sought additional money from 

investors by falsely portraying prior wells as successful when they 

were actually dry holes.

It sought permanent injunctions, disgorgement of ill-gotten 

gains plus prejudgment interest, and civil penalties against the pair. 

Rose settled the charges by agreeing to pay $58,914 in disgorge-

ment, $22,749.29 of prejudgment interest and a $50,000 pen-

alty, the federal securities agency said. Litigation continues against 

Reedy, it indicated. ✦

E x p l o r a t i o n  &  D e v e l o p m e n t  —  Quick Takes

Total has oil fi nd off Congo (Brazzaville)
Total E&P Congo gauged a third deepwater oil discovery in the 

northern part of the Moho-Bilondo license off Congo (Brazzaville) 

where it reported two successful exploration wells in 2007.

The Moho Nord Marine-4 well, 75 km offshore in 3,537 ft of 

water, fl owed at the rate of 8,100 b/d on a 52⁄64-in. choke. It proved 
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Note: Monthly average count

2/22/08 3/6/09

4/25/08 5/9/082/29/08 3/14/08 3/28/08

3/7/08 3/21/08 4/4/08 4/18/08 5/2/08

4/11/08

1,846

928

5/1/092/20/09 3/20/09 4/3/09 4/17/09

4/10/09 4/24/09 5/8/092/27/09 3/13/09 3/27/09

May 6 May 7 May8 May 11 May 12

May 6 May 7 May8 May 11 May 12

May 6 May 7 May8 May 11 May 12

May 6 May 7 May8 May 11 May 12

May 6 May 7 May8 May 11 May 12

May 6 May 7 May8 May 11 May 12

WTI CUSHING / BRENT SPOT

$/bbl

60.00

59.00

58.00

57.00

56.00

55.00

54.00

53.00

$/bbl

58.00

57.00

56.00

55.00

54.00

53.00

52.00

51.00

NYMEX NATURAL GAS / SPOT GAS - HENRY HUB

IPE GAS OIL / NYMEX HEATING OIL

¢/gal

88.00

84.00

80.00

76.00

72.00

68.00

64.00

60.00

¢/gal

178.00

174.00

170.00

166.00

162.00

158.00

154.00

150.00

NYMEX GASOLINE (RBOB)1 / NY SPOT GASOLINE2

IPE BRENT / NYMEX LIGHT SWEET CRUDE

PROPANE - MT. BELVIEU / BUTANE - MT. BELVIEU

¢/gal

151.00

150.00

149.00

148.00

147.00

146.00

145.00

144.00

$/MMbtu

4.80

4.60

4.40

4.20

4.00

3.80

3.60

3.40

1Reformulated gasoline blendstock for oxygen blending.
2Nonoxygenated 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—5/18 

Motor gasoline 9,039 9,117 –0.9 8,897 8,961 –0.7
Distillate 3,527 4,108 –14.1 3,843 4,176 –8.0
Jet fuel 1,407 1,592 –11.6 1,401 1,552 –9.7
Residual 493 684 –27.9 563 620 –9.2
Other products 3,746 4,267 –12.2 4,039 4,542 –11.1
TOTAL DEMAND 18,212 19,768 –7.9 18,743 19,851 –5.6

Supply, 1,000 b/d

Crude production 5,363 5,162 3.9 5,314 5,127 3.6
NGL production2 1,810 2,181 –17.0 1,810 2,180 –17.0
Crude imports 9,748 9,904 –1.6 9,532 9,775 –2.5
Product imports 2,739 3,330 –17.7 3,050 3,190 –4.4
Other supply3 1,717 1,348 27.4 1,657 1,420 16.7
TOTAL SUPPLY 21,377 21,925 –2.5 21,363 21,692 –1.5

Refining, 1,000 b/d

Crude runs to stills 14,235 14,377 –1.0 14,235 14,645 –2.8
Input to crude stills 14,565 14,656 –0.6 14,565 14,958 –2.6
% utilization 82.6 83.3 –– 82.6 85.1 ––

4 wk. 4 wk. avg. Change, YTD YTD avg. Change,
Latest week 5/1 average year ago1 % average1 year ago1 %

Demand, 1,000 b/d

Latest Previous Same week Change,
Latest week 5/1  week week1 Change year ago1 Change %
Stocks, 1,000 bbl

Crude oil 374,653 370,600 4,053 319,929 54,724 17.1
Motor gasoline 212,612 217,307 –4,695 211,089 1,523 0.7
Distillate 144,105 142,311 1,794 105,831 38,274 36.2
Jet fuel-kerosine 40,188 39,704 484 38,738 1,450 3.7
Residual 36,282 36,332 –50 39,522 –3,240 –8.2

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

Crude 26.2 26.0 0.8 22.0 19.1
Motor gasoline 23.5 24.0 –2.1 22.8 3.1
Distillate 39.1 38.1 2.6 24.9 57.0
Propane 45.8 40.5 13.1 27.5 66.5

Futures prices5
5/8   Change Change   %

Light sweet crude ($/bbl) 51.07 48.48 2.59 117.95 –66.88 –56.7
Natural gas, $/MMbtu 3.38 3.46 –0.08 10.78 –7.40 –68.6

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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a 163-m column of high quality oil in the Albian F formation. TD 

is 13,907 ft.

Total said the discovery “confi rms the existence of signifi cant 

Albian resources in the northern part of the Moho-Bilondo license, 

in addition to the already recognized Tertiary and Albian A and B 

resources.”

Total said this and the Mono Nord Marine-1 and 2 fi nds in 

2007 and the positive delineation well Moho Nord Marine-3 in 

2008 “reinforce Total’s confi dence in the emergence of a develop-

ment pole” in the northern part of the license. Preliminary devel-

opment studies have begun.

The company started production in the Phase 1 development 

of Moho-Bilondo fi eld in the southern part of the license in April 

2008. It is drilling more wells and building production to an ex-

pected plateau of 90,000 b/d of oil equivalent from 14 wells in 

2010.

License interests are Total E&P Congo 53.5%, Chevron Over-

seas Congo Ltd. 31.5%, and Soc. Nationale des Petroles du Congo 

15%.

Total noted that it has drilled half of all exploration wells in 

Congo, begun production on 15 fi elds covering 9 of the 28 exist-

ing permits or concessions, and discovered 65% of initial listed 

reserves in the country.

It is operator with 53% interest at Nkossa fi eld, where work 

undertaken since 2005 arrested a decline and stabilized production 

at 50,000 b/d.

In October 2008, Total began developing Libondo, a satellite of 

Yanga fi eld, where it is operator with 65% interest.

The company continues to explore the Mer Tres Profonde Sud 

permit, on which it has made fi ve discoveries. Total is operator 

with 40% interest.

Tullow discovers more oil in Uganda
Tullow Oil PLC said its Nsoga-1 exploration well, which was 

drilled in the Butiaba region on Block 2 in Uganda, has found 

“good quality Kasamene-type” oil-bearing reservoirs.

Tullow said the well was drilled 6 km horizontally from the top 

of the structure, to a total depth of 755 m and has been successfully 

cored, logged, and sampled.

The total net Kasamene-type reservoir is 43 m thick, of which 

the top 3 m are oil-bearing at this location. “At the crest of the trap, 

which is 160 m vertically up-dip, the entire reservoir should be oil 

fi lled,” the fi rm said.

Tullow said in a separate low net-to-gross section, immediately 

above this Kasamene-type reservoir, “12 m of thin-bedded oil-

bearing sands were also encountered and are likely to have deeper 

oil water contacts based on seismic amplitudes and pressures.”

“This latest result further extends the play and derisks several 

adjacent prospects located in Blocks 1 and 2, which are scheduled 

for drilling later in the year,” Tullow said of Nsoga-1, which is the 

seventh successful test of the Victoria Nile Delta play fairway within 

the Lake Albert Rift basin.

The well is now being suspended as a future oil producer and 

on completion of operations the rig will move to test the Awaka 

prospect with drilling operations scheduled to commence this 

month.

Tullow has interests in three licenses in the Lake Albert Rift ba-

sin in Uganda. Tullow operates Block 2 with a 100% interest and 

has a 50% interest in Blocks 1 and 3A, which are operated by Heri-

tage Oil 50%.

MMS, NPD sign cooperative exploration agreement
The US Minerals Management Service signed a memorandum 

of understanding with the Norwegian Petroleum Directorate, MMS 

announced on May 6.

The agreement’s objectives are to establish and build relation-

ships; promote cooperative resource management activities in ex-

ploration and production; promote the sharing of scientifi c and 

technical information, exploration, and production strategies as 

well as technical solutions; and conduct cooperative research stud-

ies, MMS and NPD offi cials said.

MMS acting director Walter D. Cruickshank and NPD director 

general Bente Nyland signed the MOU. They said the agreement 

will adhere to applicable US and Norwegian laws.

It complements an existing MOU between MMS and Norway’s 

Petroleum Safety Authority, Cruickshank noted. ✦

Reliance starts gas production from Dhirubhai fi nds
Reliance Industries Ltd. (RIL) started natural gas production 

from the Dhirubhai 1 and 3 discoveries on the KG-D6 block off 

India in early April.

This was a major discovery for India because it provided an 

increase in domestic energy supplies that raised questions whether 

the nation’s energy import plans make sense. At peak production, 

the KG-D6 facility is expected to produce 550,000 boe/d. It was 

brought into production 61⁄2 years from discovery.

The block is in the Krishna Godavari basin in the Bay of Bengal. 

The gas is received at the Gadimoga onshore facility and delivered 

to the East West pipeline. Wells, are connected by fl ow lines and 

production risers to a control and riser platform and are tied back 

to the terminal about 60 km from the gas fi elds—one of the lon-

gest tie backs in the world.

“At the seabed, equipment equivalent to over 110,000 tonnes 

of steel weight and over 2,400 line-km of fl owlines and umbilicals 

have been installed to construct a deepwater production system. 

Subsea installations were carried out by remotely operated vehicles 

at sea bed depths ranging from 600-1,200 m, well beyond diver 

depths,” said RIL.

This was a challenging project because of the harsh weather apart 

from a window of 4 months every year. Other diffi culties included sup-

ply chain challenges and manpower shortages against tight schedules.

RIL will sell gas produced from its KG-D6 block off east India 

to several companies for power generation under a gas sales and 

purchase agreement (GSPA).

Buyers will take 11 million standard cu m/day of gas at 11 dif-

ferent power stations for 5 years, which will be delivered through 

the East-West pipeline owned by Reliance Gas Transportation Infra-

D r i l l i n g  &  P r o d u c t i o n  —  Quick Takes
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structure Ltd.(RGTIL) and other pipelines.

RIL expects to sign GSPAs with other power companies shortly, 

which is anticipated to increase the contracted quantity of gas for 

the power sector to 18 million standard cu m/day.

The power companies also signed a gas transportation agree-

ment (GTA) with RGTIL.

PMS Prasad, RIL president and chief executive offi cer of petro-

leum, said the expected supply of 18 million standard cu m/day 

of gas to the power sector would largely eliminate their gas supply 

defi cit and would result in generation of 4,000 Mw of power, pro-

viding welcome relief in many parts of the country.

Telemark, Clipper Corridor development advances
Development of the ATP Oil & Gas Corp.-operated Telemark 

and Clipper Corridor discoveries in the deepwater Gulf of Mexico 

advanced with the awarding by Bluewater Industries Inc. of two 

lumpsum contracts to Technip.

Bluewater is managing the two development projects. ATP owns 

100% of Telemark, and 55% of Clipper Corridor.

Telemark lies on Atwater Valley Block 63 in 4,450 ft of water 

and will be tied back to ATP’s Titan Mini DOC deep-draft fl oating 

drilling and production platform scheduled for installation in mid-

year in Mirage and Morgus fi elds on Mississippi Canyon blocks 941 

and 942, respectively.

The Telemark contract to Technip includes the design and man-

ufacturing of one high-pressure, 2-mile long fl exible riser, engi-

neering for installation and welding of one 13-mile oil and gas 

production fl owline, installation of the fl owline and associated riser 

with an option to install an umbilical, fabrication and installation 

of subsea structures and a jumper, and precommissioning work.

Clipper Corridor lies on Green Canyon Block 299 in 3,460 ft of 

water and will be tied back to the Front Runner spar, operated by 

Murphy Oil Corp., on Green Canyon Block 338.

The Clipper Corridor contract covers design and manufacture 

of two 11⁄2-mile high-pressure fl exible risers; engineering for the 

installation and welding of one 151⁄2-mile pipe-in-pipe oil pro-

duction fl owline and one 151⁄2-mile gas line; installation of the 

fl owlines, risers, and umbilical; fabrication and installation of four 

subsea structures and associated jumpers and fl ying leads; and pre-

commissioning work.

Technip’s operating center in Houston will execute these con-

tracts, with riser fabrication in Le Trait, France, and fl owline weld-

ing in Mobile, Ala.

Technip says offshore installation is scheduled for late 2009 to 

early 2010 for the Telemark project and for second quarter 2010 

for the Clipper Corridor project, using the Deep Blue, Technip’s 

deepwater pipelay vessel.

Technip will use also its Deep Pioneer deepwater construction 

vessel on the Telemark project.

Kurdistan plans Taq Taq oil exports
Addax Petroleum Corp., Calgary, has received notifi cation from 

the Kurdistan Regional Government of plans to export crude oil 

from Taq Taq fi eld in northern Iraq.

Addax and Genel Energy International Ltd., partners in Taq Taq Oper-

ating Co., submitted a fi eld development plan in March envisioning peak 

production of as much as 180,000 b/d (OGJ Online, Mar. 18, 2009).

The government has requested that the companies prepare to 

carry oil by truck from the fi eld to the Khurmala export station 

about June 1. At Khurmala, oil will enter Iraq’s export pipeline 

transiting Turkey with a terminal at Ceyhan on the Mediterranean.

The joint venture currently is expanding Taq Taq production ca-

pacity to 70,000 b/d from its present level of as much as 40,000 

b/d. Full fi eld development will require construction of a pipeline.

The State Oil Marketing Organization will sell the oil. Taq Taq 

Operating works under a production-sharing contract.

Anadarko agrees to pay penalty for oil spills
Anadarko Petroleum Corp. and two of its units will pay $1.05 mil-

lion in fi nes and upgrade their spill-prevention plans as part of a settle-

ment for oil spills in Wyoming, according to US government agencies.

The US Department of Justice and the Environmental Protection 

Agency said Anadarko and units Howell Corp. and Howell Petro-

leum Corp. also will spend more than $8 million to implement 

plans to resolve violations of the Clean Water Act.

According to the consent decree, fi led in US District Court in 

Cheyenne, Wyo., Anadarko and its Howell units will pay the fi ne 

and also will upgrade and implement appropriate spill-prevention 

plans and develop and implement facility response plans.

DOJ and EPA said the consent decree also requires the three 

companies to implement “a multiphased integrity and mitigation 

plan that incorporates inspection, monitoring, testing, data collec-

tion, and failure analysis activities.”

According to a complaint fi led at the same time as the con-

sent decree, Anadarko and the two other fi rms allegedly discharged 

harmful quantities of oil from its facility in Wyoming on more 

than 35 occasions between Jan. 26, 2003, and Oct. 19, 2008.

The complaint alleges that more than 31,300 bbl of oily water 

and oil were released during the spills and resulted in an observ-

able fi lm, sheen or discoloration on the surface of the impacted 

water or shoreline.

The spills occurred on oil production fi elds in Park, Johnson, 

and Natrona counties and resulted in the pollutants being dis-

charged into the tributaries or drainages of Silver Tip Creek and 

Salt Creek, which are tributaries to the Clarks Fork and Powder 

rivers, respectively. ✦

P r o c e s s i n g  —  Quick Takes

Plant pulls helium from stranded Kansas gas
IACX Energy, Dallas, has started up what may be the world’s 

smallest helium purifi cation plant near Otis in Rush County in 

western Kansas.

Eight of the producers connected a gathering system formerly 

operated by a Oneok Inc. affi liate are selling low-btu gas to the 

plant, which has the capacity to extract 15-30 Mcfd of helium.

IACX polishes the helium to 95% purity, compresses it to 2,800 
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T r a n s p o r t a t i o n  —  Quick Takes

QSN gas line starts fl ow in Australia
A natural gas link between Queensland, South Australia, and 

New South Wales has fi nally been completed with the opening this 

week of two new lines and compression facilities in Queensland.

Epic Energy built the 180-km, 400-mm high-pressure gas line, 

known as the Queensland-South Australia-New South Wales (QSN) 

line, which will transport gas from the Wallumbilla gas hub in east-

ern Queensland through the company’s Southwest Queensland line 

to connect with the Moomba-Adelaide and Moomba-Sydney lines.

A second, 113-km, 400-mm line, commissioned by AGL Energy, 

will transport gas from a point about 81⁄2 km east of Miles near the 

Condamine electric power station in central-eastern Queensland to 

the Wallumbilla hub.

Epic has increased the fl ow capacity of its Southwest Queen-

sland line with construction of a midline compressor facility, while 

AGL designed and built a Wallumbilla compressor station to enable 

gas from AGL’s Berwyndale coalseam methane fi eld to enter the 

high pressure Southwest Queensland line.

Completion of all this work means there is an interconnected east-

ern Australian pipeline network that will provide a level of security of 

gas supply to customers in New South Wales and South Australia.

ExxonMobil signs Gorgon LNG deal
ExxonMobil Corp., one of three joint venture partners in the 

proposed development of the Gorgon-Jansz gas fi elds, agreed to 

sell some of its LNG production to Petronet LNG of India.

ExxonMobil will supply 1.5 million tonnes/year of LNG to the 

Indian company for 20 years. This represents 10% of the three-train 

project’s total planned capacity of 15 million tonnes/year of LNG.

ExxonMobil has a 25% share in the project and its production. 

ExxonMobil and Petronet will work to conclude a sale and pur-

chase deal in June.

Petronet intends to ship its LNG from the proposed Barrrow 

Island plant to a new receiving terminal in the port city of Kochi, 

which will have a total capacity of 2.5 million tonnes/year of LNG. 

The terminal is scheduled to begin operations in 2011.

This is the latest move to develop the Gorgon-Jansz project, the 

most recent being the conditional environmental approval by the 

Western Australian EPA last week for a third LNG train to be added 

to the development plans on Barrow Island.

TransCanada wins Mexico gas pipeline contract
TransCanada will build, own, and operate the 310-km Guada-

lajara Pipeline, extending from an LNG regasifi cation plant being 

psi, stores it in tube trailers for transport, and sells it on fi xed, take-

or-pay contracts. The government-set helium price is $62.25/Mcf.

IACX also operates three nitrogen rejection units with 3 MMcfd 

of total inlet capacity on the site that brings the 800-btu raw gas 

up to pipeline quality. It vents the nitrogen. The fi rst nitrogen unit 

came on in September 2008.

The company uses pressure swing adsorption, a molecular 

sieve process that works through activated carbon at low pres-

sure and low volume. A chiller extracts natural gas liquids from 

the formerly stranded gas.

Gas produced from the Permian Chase Group and Cambro-Or-

dovician Arbuckle formations as deep as 3,000 ft in Reichel fi eld 

and nearby fi elds 22 miles northwest of Great Bend contains 1.5% 

to 2% helium.

Many historical sales points for helium-rich gas are being closed 

or curtailed by gas purchasers, and helium production is on a sharp 

downward trend, IACX said. The company operates other nitrogen 

units in Kansas, Texas, Oklahoma, and Nebraska. ✦

built near Manzanillo on Mexico’s Pacifi c Coast to Guadalajara. The 

30-in. OD pipeline will have capacity to ship 500 MMcfd of natural 

gas, with a targeted in-service date of 2011.

Mexico’s state-owned electric power utility Comision Federal 

de Electricidad (CFE) has a 25-year contract for all gas shipped 

through the line, which will be used to serve power generation 

load in both Manzanillo and Guadalajara as well as connecting to 

an existing Petroleos Mexicanos (Pemex) line near Guadalajara. Pe-

ruvian LNG will supply most of the gas for the pipeline.

The pipeline’s 2011 in-service target coincides with the planned 

2011 startup of the Manzanillo LNG terminal. Mexico already has 

two LNG regasifi cation plants in operation—at Altamira on the Gulf 

of Mexico and Ensenada on the Pacifi c Coast—part of Ministry of 

Energy plans to increase LNG imports to 1.99 bcfd by 2017 from 

January 2009 levels of 503 MMcfd (OGJ Online, Jan. 7, 2009).

TransCanada owns and operates the 130-km Tamazunchale 

Pipeline in central Mexico and in the 1990s built the 700-km 

Mayakan Pipeline and the 214-km El Bajio pipelines. It has since 

sold these pipelines.

The Guadalajara Pipeline will cost an estimated $320 million.

Skanled partners place gas line plans on hold
The Skanled partners have suspended the pipeline project that 

was to deliver Norwegian gas to Sweden and Denmark because of 

the global economic uncertainty and increased commercial risk.

The pipeline was scheduled to start operations in 2012 and 

Gassco AS, the leader of the consortium, said it was unclear on 

what future gas demand would be.

“Despite strong efforts by many stakeholders to succeed with 

the project, it is Gassco’s view that the current economic environ-

ment and also subsequent uncertainties related to timing of new 

fi eld developments on the Norwegian Continental Shelf, have 

weakened the basis for the project,” said Thor Otto Lohne, Gassco 

executive vice-president.

“The project might be relaunched if the commercial conditions 

become more favorable in the future,” Lohne said.

It has been diffi cult for the partners to secure gas volumes to 

underpin the project as the shippers have not been able to reach 

the gas sales agreements. They planned to submit installation and 

operation plans to the authorities in April.

Skanled, which will cost an estimated 10 billion kroner, was 

interdependent on receiving terminals in Norway, Sweden, and 

Denmark. The pipeline’s capacity was 24 million standard cu m/

day (OGJ Online, Jan. 17, 2009). ✦
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C a l e n d a r

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

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

2009

MAY
Louisiana Oil and Gas 
Symposium, Baton Rouge, 
(225) 578-8657, (225) 
578-9257 (fax), e-mail: 
hammer@lsu.edu, website: 
www.brgs.la.org. 19-20.

NPRA Reliability & Mainte-
nance Conference, Grapevine, 
Tex., (202) 457-0480, 
(202) 457-0486 (fax), e-
mail: info@npra.org, website: 
www.npra.org. 19-22.

IADC Drilling Onshore Con-
ference & Exhibition, Houston, 
(713) 292-1945, (713) 
292-1946 (fax), e-mail: 
conferences@iadc.org, website: 
www.iadc.org. 21.

Gastech International Confer-
ence & Exhibition, Abu Dhabi, 
+44 (0) 1737 855000, 
+44 (0) 1737 855482 
(fax), website: www.gastech.
co.uk. 25-28.

®

L e t t e r s

CO
2
 challenge urged

A strong legal challenge needs to 
be made to the EPA fi nding that CO

2
 is 

harmful. The grounds would be that they 
have exceeded their authority and that 
they have misapplied science. A vigor-
ous presentation needs to made in a 
fair court of the true science and a cross 
examination done on the junk science.

The recent facts are that the sun has 
changed from global warming to global 
cooling and that for about 10 years 
world temperatures are down as the sun 
spot cycle produces less radiation heat. 
Historical data shows that increases in 
atmospheric CO

2
 come AFTER the earth 

warms slightly and therefore cannot 
be considered a cause. Data shows that 
modest earth temperature-change cycles 
are normal and not related to man. The 
models predicting catastrophe are too 
simplistic and biased to be believable or 
relied on.

There are plenty of facts for a strong 
legal challenge, and a successful one 
would be of great benefi t to the country 
and to many industries.

Larry Haverly

Denville, NJ
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APPEA Conference & Exhibi-
tion, Darwin, +61 7 3802 
2208, e-mail: jhood@
appea.com.au. website: www.
appea2009.com.au. May 
31-Jun. 3.

SPE Latin American and Ca-
ribbean Petroleum Engineering 
Conference, Cartagena, (972) 
952-9393, (972) 952-
9435 (fax), e-mail: spedal@
spe.org, website: www.spe.org. 
May 31-Jun. 3.

JUNE
Caspian International Oil & 
Gas/Refi ning & Petrochemi-
cals Exhibition & Conference, 
Baku, +44 (0) 207 596 
5233, +44 (0) 207 596 
5106 (fax), e-mail: oilgas@
ite-exhibitions.com, website: 
www.oilgas-events.com. 2-5.

Asia Oil & Gas Confer-
ence, Kuala Lumpur, 65 

62220230, 65 62220121 
(fax), e-mail: info@
cconnection.org, website: www.
cconnection.org. 7-9.

AAPG Annual Meeting, Denver, 
(918) 560-2679, (918) 
560-2684 (fax), e-mail: 
convene@aapg.org, website: 
www.aapg.org. 7-10.

PIRA Scenario Planning Con-
ference, Houston, (212) 686-
6808, (212) 686-6628 
(fax), e-mail: sales@pira.com, 
website: www.pira.com. 8.

ILTA Annual International 
Operating Conference & Trade 
Show, Houston, (202) 842-
9200, (202) 326-8660 
(fax), e-mail: info@ilta.org, 
website: www.ilta.org. 8-10.

International Oil Shale 
Symposium, Tallinn, Estonia, 
+372 71 52859, e-mail: 

Rikki.Hrenko@energia.ee, 
website: www.oilshalesympo-
sium.com. 8-11.

SPE EUROPEC/EAGE 
Conference and Exhibition, 
Amsterdam, (972) 952-
9393, (972) 952-9435 
(fax), e-mail: spedal@spe.org, 
website: www.spe.org. 8-11.

PIRA Understanding Global 
Oil Markets Seminar, Houston, 
(212) 686-6808, (212) 
686-6628 (fax), website: 
www.pira.com. 9-10.

GO-EXPO Gas and Oil Expo-
sition, Calgary, Alta., (403) 
209-3555, (403) 245-
8649 (fax), website: www.
petroleumshow.com. 9-11.

Petro.t.ex Africa Exhibition & 
Conference, Johannesburg, +27 
21 713 3360, +27 21 713 

3366 (fax), website: www.
fairconsultants.com. 9-11.

Oil and Gas Asia Exhibition 
(OGA), Kuala Lumpur, +60 
(0) 3 4041 0311, +60 (0) 
3 4043 7241 (fax), e-mail: 
oga@oesallworld.com, website: 
www.allworldexhibitions.com/
oil. 10-12.

ASME Turbo Expo, Orlando, 
(973) 882-1170, (973) 
882-1717 (fax), e-mail: 
infocentral@asme.org, website: 
www.asme.org. 13-17.

Society of Petroleum Evalua-
tion Engineers (SPEE) Annual 
Meeting, Santa Fe, NM, (713) 
286-5930, (713) 265-
8812 (fax), website: www.
spee.org. 14-16. 

PIRA London Energy Confer-
ence, London, (212) 686-
6808, (212) 686-6628 

(fax), e-mail: sales@pira.com, 
website: www.pira.com. 15.

IPAA Midyear Meeting, Dana 
Point, Calif., (202) 857-
4722, (202) 857-4799 
(fax), website: www.ipaa.org. 
15-17.

PIRA Scenario Planning 
Conference, London, (212) 
686-6808, (212) 686-
6628 (fax), e-mail: sales@
pira.com, website: www.pira.
com. 16.

Atlantic Canada Petroleum 
Show, St. John’s, Newfoundland 
& Labrador, 403) 209-3555, 
(403) 245-8649 (fax), 
website: www.petroleumshow.
com. 16-17.

IADC World Drilling Confer-
ence & Exhibition, Dublin, 
(713) 292-1945, (713) 
292-1946 (fax), e-mail: 
conferences@iadc.org, website: 
www.iadc.org. 17-18.

PIRA Understanding Global 
Oil Markets Seminar, London, 
44 1493 751 316, e-mail: 
miles@pira.com, website: 
www.pira.com. 17-18.

AAPL Annual Meeting, 
Clearwater Beach, Fla., (817) 
847-7700, (817) 847-
7704 (fax). e-mail: aapl@
landman.org, website: www.
landman.org. 17-20.

IAEE International Conference, 
San Francisco, (216) 464-
2785, (216) 464-2768 
(fax), website: www.usaee.org. 
21-24.

Society of Professional 
Well Log Analysts Annual 
Symposium (SPWLA), The 
Woodlands, Tex., (713) 947-
8727, (713) 947-7181 
(fax), website: www.spwla.
org. 21-24. 
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Christopher E. Smith
Pipeline Editor

Shaping the pipeline future

The current US energy policy debate 
includes at least two areas of great 
interest to pipeliners: biofuels and 
carbon capture and sequestration (CCS). 
President Barack Obama this month 
designated more loan guarantees and 
economic stimulus money for biofuels 
research. He also said an interagency 
group would explore ways to get more 
ethanol-fueled cars produced and more 
ethanol fueling stations built.

However, these announcements were 
accompanied by a preliminary assess-
ment that corn ethanol wouldn’t meet 
the 20% greenhouse gas (GHG) reduc-
tion from gasoline mandated 2 years 
ago by Congress.

Obama’s administration is fund-
ing science in the fi rst instance that 
can help create alternative methods of 
producing ethanol or the alternatives to 
ethanol that the preliminary environ-
mental assessment suggests might be 
necessary.

These actions might appear to be 
activist; the government leading the 
US and global energy markets in a 
direction they might not otherwise go. 
Rhetoric such as this makes for good 
political talking points, but one doesn’t 
need to look too far down the energy 
food chain to fi nd evidence to the 
contrary.

Shell and sustainability
In its 2008 Sustainability Report, 

Royal Dutch Shell PLC says it will spend 
the next few years stepping up its efforts 

in sustainably sourced transport biofuels 
with good carbon dioxide performance, 
elevating its work in this area above wind 
and solar to be the primary focus of its 
renewable energy activities. Shell Chief 
Executive Jeroen van der Veer points out 
the need for government support in 
encouraging technological development 
of renewable energy, while noting that 
even governments can’t subsidize renew-
able on the scale needed to change the 
world’s energy mix.

The Shell report goes on to link 
an increased emphasis on renewable 
energy with efforts to control GHG 
emissions, calling for these efforts to be 
accelerated despite the recession.

Shell’s call for government action 
is even more strident in the context of 
GHG reduction and CCS. Its preferred 
sustainability scenario sees governments 
“aggressively promoting” fuel effi cien-
cy, lower CO

2
 fuels, and CCS. Further, 

Shell sees the emergence of an interna-
tionally recognized price for emitting 
GHGs as necessary to reaching sustain-
able energy goals. In this scenario, 50% 
of the world’s power is produced from 
renewable energy by 2050.

In the shorter term, Shell sees invest-
ment in CCS and renewables as helping 
generate employment.

Changes into action
Parties in a position to affect this sort 

of change aren’t just talking about the 
changes, they are actually making them. 
In 2008 Shell launched CO

2
SINK in 

Ketzin, Germany—Europe’s fi rst project 
to inject CO

2
 underground onshore. It 

will store up to 60,000 tonnes of CO
2

in a saltwater aquifer over the next 2 
years. Shell designed the pilot project 
to fi nd the most cost-effective ways to 
store CO

2
 in aquifers and help govern-

ments design effective safety regula-
tions.

National Grid, meanwhile, is plan-
ning a pipeline network to move CO

2

generated in the UK to storage beneath 
the North Sea. The company cites its ex-
pertise in running natural gas pipeline 
networks regarding its abilities to build 
and operate the £2 billion project to 
support future power plants fi tted with 
CCS technology.

In North America, Enhance Energy 
received a grant from the Canadian gov-
ernment in March 2008 to help develop 
a $300 million (Can.) CO

2
 pipeline the 

company says will initially move 5,000 
tonnes/day into storage via a 240-km, 
24-in. OD high-vapor pressure pipe-
line. Enhance says this fi rst line of the 
Alberta Carbon Trunk Line will con-
nect industrial complexes northeast of 
Edmonton to crude fi elds east of Clive, 
Alta. Depending on timing of regula-
tory approvals, construction will start 
early-2010 with initial service by 2012. 
Design throughput of the pipeline is 
40,000 tonnes/day.

A wide range of research also contin-
ues on addressing problems regarding 
transport of biofuels through pipelines. 
At the NACE Corrosion 2009 confer-
ence (Atlanta, Mar. 22-26) companies 
and organizations presented papers on 
stress corrosion cracking characteristics 
of ethanol on steel.

The sheer volume of projects and 
research undertaken by established 
industry participants such as Shell, 
National Grid, ConocoPhillips, Colonial 
Pipeline Co., and Petroleo Brasilerio SA 
suggests their recognition of not just the 
need but the potential economic benefi ts 
of addressing CCS and biofuels.

Maybe their smaller brethren would 
do well to take notice. And maybe cur-
rent policy initiatives refl ect reality to 
the same degree they’re trying to shape 
it. In any event, pipelines will be heavily 
involved in both endeavors. ✦
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Lessons from biofuels
cal progress appear frequently. Even if cellulosic 
ethanol crosses the commercial threshold soon, 
the ability of the industry to expand production 
fast enough to satisfy future mandates remains in 
doubt.

Meanwhile, the heavily subsidized industries 
that produce conventional ethanol and biodie-
sel are retrenching. Both expanded too rapidly 
in response to government boosterism and now 
reel from excess capacity and feedstock costs 
uncompensated by fuel prices in a tepid market. 
Their government sponsors didn’t foresee such a 
squeeze. The future thus looks cloudy for the eco-
nomics of conventional ethanol and the technol-
ogy of its cellulosic successor. Biodiesel, which is 
far less important to energy supply than ethanol, 
teeters on the economic brink.

On May 5, therefore, the same day the Environ-
mental Protection Agency proposed regulations 
implementing an RFS expanded by the Energy 
Independence and Security Act of 2007, Obama 
crooned to the rescue. He directed the agriculture 
secretary to “aggressively accelerate the investment 
in and production of biofuels” with fi nancial help, 
interagency collaboration, and market enhance-
ments. In other words, he ordered his administra-
tion to compound an enormous and very expen-
sive mistake.

Economic health won’t come to biofuels by 
presidential decree. It can come only through 
survival of the rigors of commercial competi-
tion. Aggressive political support has put biofu-
els on a downhill path toward economic ruin, 
missed targets, and—at some point—political 
revulsion.

Political pressures
Obama and Congress should be discussing at 

least the relaxation of mandates and subsidies and 
a quick end to tariffs on imported ethanol. It’s too 
much to ask, but they also should take a critical 
look at price supports for corn.

That they’re not doing any of this testifi es to the 
political pressures that have shoved these growing 
burdens onto the economic shoulders of American 
taxpayers and fuel consumers. Politics will keep 
politicians from genuinely fi xing biofuels. But 
lessons from this latest misadventure with market 
intrusion should lead them to resolve not to make 
the same mistakes with other energy forms. ✦

As markets balk, the US government recommits 
itself to the care and feeding of renewable fuels. 
Lavish subsidies and volumetric mandates haven’t 
been enough. The administration of Barack Obama 
could save itself trouble and the US money by 
learning that subsidies and mandates never will be 
enough.

Setting the leading renewable fuels back onto 
their feet won’t be easy. Fuel ethanol and biodie-
sel are now fl at on their backs. Producers of both 
politically pampered fuels are struggling if not 
already bankrupt. Part of the reason is that reces-
sion has made business tough for everyone. But 
that’s far from the only problem.

Dependent energy
Energy sources dependent on governmental 

favoritism live or die by bureaucratic assessments of 
future business conditions and politically motivated 
dispensation of third-party funds. That means they 
die. Governments do no better than anyone else at 
predicting energy markets and worse than everyone 
else at reacting to market surprises. Political fuel 
choice is at best erroneous, at worst corrupt, and 
too frequently both.

Few in Washington, DC, will admit it, but the 
American biofuels program is a rapidly degenerat-
ing fi asco. Ill-considered energy laws require the 
use of biofuels in amounts that the market soon 
may not be able to absorb and that producers later 
may not be able to supply.

The immediate problem is escalation of biofuel 
mandates in a market for transportation fuels that 
has stagnated. Within a few years, the US gasoline 
market won’t need all the ethanol required by law 
at the 10% blending level. Consumer resistance 
and distribution-system limits probably will keep 
85% ethanol blends in gasoline—E85—from 
making up the difference. Seeing trouble ahead, 
ethanol promoters want Congress to raise the cap 
on ethanol concentrations in fuel burned in con-
ventional engines. Automakers and manufacturers 
of small engines fear the extra alcohol would dam-
age their products.

Beyond the immediate problem of the market’s 
ability to absorb ethanol at required rates lie con-
cerns about longer-term supply. The law requires 
escalating sales of fuel ethanol made from cellu-
lose. There is no commercial production of such 
material at present, although reports of techni-
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Shales, CBM, and more

April 6 - 8, 2010

Denver, Colorado, USA

OMNI Interlocken

Owned & Produced By:

®

Flagship Media Sponsors:

www.RMURconference.com

For more information, please visit

Please hurry, deadline for submittal is AUGUST 14, 2009!

•Reservoir Management

•Well Control

•Dri l l ing Methods

•Field Geology

•Workforce and  

 Demographics

•Market Dynamics

•Field Economics

•Shales

•Transportation and  

 Logistics

•Risk and Reliabi l i ty

•Regulatory Concerns

•Recovery Methods

•Coal Bed Methane

•Tight Gas Sands

•Field Development

•Frontier Areas

•Sustainabil i ty Issues

•Completion Technologies

•Technology Quali f ication 

 and Implementation

•Well Stimulation

•Project Execution 

  and Management

•Produced Water Handling

•Geological Methods

•Tight Credit 

•Capital Sources

•Commodity Economics

•Mergers, Acquisit ions, 

 and Divestitures

•Legal and Environmental Issues

We are now accepting abstracts in the following technical focus areas:

Present your ideas and experiences to a knowledgeable and influential 

audience. Join PennWell Petroleum Events for this inaugural conference 

and exhibition by submitting your abstract today.

Submit your abstract by visiting www.RMURconference.com and clicking 

on the Online Abstract Submittal Form.
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Maria V. Vargas
Consultant
Houston

 Uruguay attracts interest
 in its fi rst licensing round

Uruguay, with no current oil and 
gas production, has completed the 
qualifi cation step of its fi rst offshore 
bid round, offering 11 continental 
shelf blocks that drew interest from six 
operators.

The Administracion Nacional de 
Combustibles, Alcohol y Portland (AN-
CAP) opened the 2009 Uruguay Round 
last year and adjusted terms in March 

to refl ect the slump 
in global oil and gas 
prices.

On May 6 the gov-
ernment said ANCAP is 
evaluating information 
submitted from BHP 
Billiton, Galp Energia 

SGPS SA of Portugal, Petroleos de Ven-
ezuela SA (PDVSA), Petrobras of Brazil, 
and Pluspetrol and YPF SA of Argentina. 
Qualifying companies will be able to 
submit bids.

This article presents a general back-
ground of Uruguay’s hydrocarbon in-
dustry and its position within the Latin 
American context. It then discusses the 
main fi scal terms of the contracts on 
offer. 

Seeking alternatives
Uruguay has not been a major target 

for international energy companies 
looking for prospects abroad. This small 
South American country, neighboring 
Argentina and Brazil, has no current oil 
or gas production. It has been meeting 
its energy needs with imports, par-
ticularly natural gas from Argentina, to 
which Uruguay is connected by two 
natural gas pipelines, the Gasoducto 
del Litoral and the Gasoducto Cruz del 
Sur.1 Since Argentina started cutting its 
exports, Uruguay has been exploring 
alternative sources to cover its energy 
needs.

These alternatives include a pro-
posed LNG regasifi cation facility at 
Montevideo. Earlier this year, the Uru-
guayan Ministry of Industry, Energy, 
and Mines (MIEM) announced a ten-
der for construction of the Montevideo 
LNG Plant, which would use a fl oating 
LNG tanker with an initial capacity of 

3-4 million cu m/day.2

The Uruguayan government seems 
keen to pursue this project to fruition 
and continues studying its feasibility 
and structure.  

Safe haven
In comparison with some of its 

neighbors, Uruguay represents a safe 
haven for international investments.

International oil companies (IOCs) 
venturing into Latin America are justifi -
ably concerned about contract stability 
and creeping expropriation, having wit-
nessed, or fallen victims to, resurgent 
resource nationalism.

A wave of nationalistic moves started 
in 2006 when the administration of 
Venezuelan President Hugo Chavez 
required the conversion of operating 
service agreements, executed by IOCs 
with previous governments under the 
Apertura (opening), into mixed compa-
nies majority-owned and controlled by 
the Corporacion Venezolana del Petroleo 
(CVP), an affi liate of PDVSA. The com-
panies now must sell all hydrocarbon 
production exclusively to PDVSA.

Bolivia came next with President Evo 
Morales’s issuance of a nationalization 
decree on May 1, 2006, and subsequent 
execution of operations contracts be-
tween IOCs and the state oil company, 
Yacimientos Petroliferos Fiscales Boli-
vianos (YPFB), in which YPFB retains 
ownership of produced hydrocarbons 
and full control over their commercial-
ization.

In October 2007, Ecuador’s President 
Rafael Correa imposed a windfall profi ts 
tax whereby the government keeps 99% 
of oil profi ts, changing the previous 
law that called for 50-50 sharing with 
foreign oil companies of profi ts from 
rising oil prices. This tax is still in place 
despite the decline in oil and gas prices.

Argentina has not resisted this na-
tionalistic fervor. Populist governments 
have capped natural gas prices, keep-
ing wellhead prices far below interna-
tional market levels. The restriction has 
discouraged upstream investment and 
created shortage.  

Resource nationalism has not taken 
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• Minimum work program.
• Economic terms, including: (a) 

the maximum percentage of produc-
tion requested for cost recovery, (b) the 
profi t-sharing percentages per type of 
hydrocarbon and levels of accumulated 
production, and (c) the increase of AN-
CAP’s sharing percentage for hydrocar-
bons price increments.

• Maximum participation allowed 
for ANCAP in any exploitation lot of 
20-40%.  

Main fi scal terms
The Uruguayan PSC provides for an 

exploration period of 4 years, dur-
ing which the contractor must carry 
out the minimum work program. The 
contractor has the option to extend the 
exploration period by 2 years.

The exploitation period is 25 years, 
subject to a maximum PSC term of 30 
years. The contractor may request a 10-
year extension.

As in many PSCs, the contractor’s 
remuneration under the Uruguayan 

production-sharing contracts for 11 
blocks comprising a total surface area 
of 74,000 sq km in the Punta del Este, 
Pelotas, and Oriental del Plata basins.

The areas have been the subject of 
geological, geophysical, and geochemi-
cal study through surveys commis-
sioned by ANCAP. According to ANCAP’s 
technicians, many leads and plays have 
been identifi ed in shallow to ultradeep 
water, some of them analogous to 
productive systems elsewhere in the 
Atlantic.8 Seismic records include bright 
spots—amplitude patterns that may 
indicate the presence of natural gas.9

Prospective bidders had to prequalify 
by Apr. 30, producing evidence of com-
pliance with legal, fi nancial, and techni-
cal criteria. Prequalifi ed companies 
may then bid for any number of areas 
provided an independent bid is sub-
mitted for each. The term for submis-
sion of bids by prequalifi ed companies 
is scheduled for June 14-July 1. The 
blocks will be awarded according to the 
following factors:

ground in Colombia, Peru, Brazil, or 
Chile, which continue to offer attractive 
terms and contract stability to foreign 
oil investors.

Chile, in fact, shows how a country 
with no history of hydrocarbon pro-
duction and heavily reliant on imports 
(98% of the crude oil it needs, 96% of 
the coal, and 75% of the natural gas) 
has been able to attract foreign invest-
ment to exploratory opportunities.3 The 
country’s last bid round, held in June 
2008 for the Magallanes basin, resulted 
in the award of eight blocks. Three of 
the blocks involve participation of state-
owned Empresa Nacional del Petroleo 
(ENAP) in 50-50 joint ventures with 
the selected contractors—Pan American 
Energy, Greymouth, and Apache. Blocks 
with no ENAP participation went to IPR 
Mans, Apache, and Greymouth Petro-
leum (two).  

Uruguay thus is trying to join 
the safe-haven list of Latin American 
countries with its offshore bid round 
offering attractive commercial and fi scal 
terms to IOCs.

From the standpoint of political 
stability, Uruguay ranks in the top 75-
90 percentile range, according to World 
Bank Governance Indicators.4 It ranks 
fi rst in Latin America for lowest corrup-
tion, fi rst for judicial independence, and 
second in South America for protection 
of property rights.5 6

Uruguay also has a solid track record 
of respecting foreign investment, with 
not a single case fi led against it before 
the International Center for the Settle-
ment of Investment Disputes.  It is a 
party to numerous bilateral investment 
treaties (BITs), affording protection 
to foreign investment in the form of 
national treatment, most favored nation 
treatment, and restrictions on expro-
priation or nationalization requiring 
prompt, adequate, and effective com-
pensation. It has signed 29 BITs with 
countries including the US, Canada, the 
UK, France, and Spain.7

Bidding procedures
ANCAP will accept bids from 

qualifying companies for the award of 
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Eric Watkins
Oil Diplomacy Editor

Venezuelan President Hugo Chavez, 
attempting to bolster his socialist 
spending programs, has nationalized 
nearly 40 domestic and international 
oil services companies operating in his 
country, with another 20 still under 
threat.

The author
Maria Victoria Vargas concentrates her consult-
ing practice in international oil and gas. She has 
experience advising companies conducting hydro-
carbon exploration and production, particularly in 
Latin America. She holds a JD degree with honors 
from the Universidad del Rosario (Bogota) and 
an LLM from Harvard Law School. Vargas is ad-
mitted to practice law in Texas and New York and 
in Colombia. She is a Colombian national, fl uent 
in Spanish and English, and member of the As-
sociation of International Petroleum Negotiators 
(AIPN). Based in Houston, she can be reached at 
mvargas@post.harvard.edu.

“This is a revolutionary offensive,” 
Chavez said on national television, 
adding, “These spaces are now for 
the people, we have freed them from 
capitalism, they are for the creation of a 
new country.”

The property seized includes at least 
13 oil rigs, 39 terminals, 300 boats, and 
other installations, including two major 

gas operations. The seizures come just 2 
months after Chavez sent troops to take 
over key oil ports in the country (OGJ 
Online, Mar. 17, 2009).

‘Poor signals’ to investors
Apart from adversely affecting cur-

rent operations, however, Chavez’s 
recent seizure of the oil service com-

times of crisis, companies that take ad-
vantage of good investment opportu-
nities can position themselves to fare 
better than their competitors in the 
long term. ✦
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ies taking effect after signing of the 
PSC and any changes to the TIBA that 
increase the contractor’s burden can be 
treated as recoverable costs.

If a PSC yields a discovery warranting 
development, ANCAP has the right to 
participate in the exploitation phase. If 
it decides to participate, its notice to the 
contractor must include the percentage 
it will acquire, ranging between 20% 
and the maximum percentage indicated 
by the contractor in its bid.

ANCAP’s participation is subject 
to its payment to the contractor of 
an amount equal to its interest in the 
direct drilling and completion costs of 
the exploration wells in production. 
For appraisal wells, ANCAP must pay 
the contractor its participating-interest 
share of all direct expenses plus 15% to 
cover indirect expenses. However, no 
costs are reimbursed for appraisal wells 
less than 25% productive.  

Effect of slump
Given the country’s history of politi-

cal and legal stability, Uruguay may be 
an attractive destination for foreign 
investment in energy ventures.

ANCAP has been actively promoting 
the 2009 Uruguay Round, including 
road shows in Houston and London.

A major challenge for the 2009 
Uruguay Round stems from global 
economic problems and budget cuts 
by companies responding to a slump 
in oil and gas prices. However, in 

agreement includes cost-recovery and 
profi t-sharing elements.  

The cost recovery portion reimburses 
exploration, development, and produc-
tion costs incurred by the contractor.

The basic profi t-sharing split, with 
the stipulated range of 20-40% for 
ANCAP, depends on the contractor’s bid. 
ANCAP’s share is subject to an increase 
linked to increases in the prices of oil 
and gas over base levels, the percentages 
being matters of bidding.

Contractors may export their shares 
of production, subject to a preferen-
tial right of ANCAP to purchase all or 
part of the hydrocarbons as necessary 
to satisfy domestic needs. ANCAP may 
request that the contractor sell its share 
of hydrocarbons.

The government charges no royalties 
and exempts PSC contractors from taxes 
and levies other than the tax on the 
income from business activities (TIBA).

Further, acknowledging the decline 
of international crude prices and conse-
quent cuts by IOCs to exploration bud-
gets, ANCAP eased the terms in March, 
eliminating the requirement for the 
drilling of at least one well during the 
exploratory period for certain blocks 
and leveling the exploration guarantee 
at 10% of the minimum exploration 
program.10

Other terms
The PSC attempts to assure the 

contractor of fi scal stability through a 
cost-reimbursement mechanism. Under 
this provision, any new taxes and lev-

Venezuela’s Chavez nationalizes oil services fi rms
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panies also is likely to have an adverse 
effect on future investment, not least, 
the country’s planned Carabobo licens-
ing round.

“This sends very poor signals to 
prospective investors in the Carabobo 
block,” said Patrick Esteruelas, an 
analyst with the Eurasia Group in New 
York.

“Service companies were seen as 
relatively safe given their critical role, 
and now [state-run oil fi rm Petroleos de 
Venezuela SA (PDVSA)] is sending shots 
across the bow to the entire services 
sector,” Esteruelas told OGJ.

The takeovers occurred on May 8, 
a day after their authorization by the 
Chavez-controlled National Assembly, 
which said the government will pay 
book value for the assets or provide 
bonds in lieu of cash as compensation.

The contractors all operate in the 
Maracaibo Lake area of Zulia state, a 
major center of oil production as well 
as political opposition to the Venezuelan 
president.

Chavez’s power struggle
Chavez, newly emboldened by vic-

tory in a Feb. 15 referendum that allows 
him to run for offi ce indefi nitely, has 
since embarked on an aggressive cam-
paign against his political opponents, 
aiming to consolidate power in his own 
hands.

Manuel Rosales, the mayor of Mara-
caibo and the opposition’s candidate in 
the 2006 presidential election, suffered 
harassment at the hands of the Ven-
ezuelan secret police and was recently 
granted political asylum in Peru, while 
the National Assembly recently reduced 
the powers of Antonio Ledezma, the op-
position mayor of Caracas.

Apart from wresting power from his 
opponents, however, Chavez’s takeovers 
also refl ect his desire to assume com-
plete control of Venezuela’s oil and gas 
industry, which fi nances the central 
government as well as social spending 
programs that keep Chavez in power.

Faced with the need to maintain 
spending on those programs, the 
Chavez government in August 2008 

began suspending payments of fees 
to domestic and foreign oil service 
contractors, with estimates of the debt 
ranging $8-14 billion.

According to Venezuela’s El Universal 
newspaper, which cited a yearend re-
port sent to the National Assembly, PD-

VSA owed local and foreign contractors 
nearly $14 billion by yearend 2008.

At the time, contractors began to 
respond to the problem in a variety of 
ways: some wrote off the debt, oth-
ers suspended work, and others began 
negotiating with PDVSA, which sought 
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Oil diplomacy

at work in Asia

T
he Sultanate of Brunei has long 
had a certain cache among 

members of the international oil and 
gas industry. After all, who would not 
like to work on a South Pacifi c island 
with a lot of oil and gas?

A year ago, things were not look-
ing very bright. Industry analysts 
were estimating that Brunei’s reserves 
would run dry in about 12 years, 
while problems were mounting with 
Malaysia over maritime boundaries.

Brunei’s Minister of Energy Pehin 
Dato Haji Yahya tried to put a positive 
spin on the situation. “You’ll never 
know—technology can change a lot 
of things,” he said, suggesting that 
new technology could discover and 
reach new deposits.

As for the troubles with Malaysia, 
they came to a head 5-6 years ago 
when both countries awarded similar 
acreages to two different consor-
tia. Tensions rose when a Total SA 
exploration vessel, working under a 
Bruneian contract, was chased off by 
a Malaysian gunboat.

Consider the stakes
At stake is a potentially oil and 

gas-rich area, which both countries 
covet, especially in an era of tight-
ening belts. Yet, when discussing 
the matter a year or so ago, Yahya 
admitted that little progress had been 
made.

“We think this needs a chance 
for diplomacy,” he said, adding—
perhaps optimistically—that Brunei’s 
crude output had meanwhile stabi-
lized at about 200,000 b/d and may 
stay there in coming years.

Was it all just wishful thinking? 
Yahya’s hope for diplomatic solu-

tion might have received the horse-
laugh from cynics, but in fact it 
was borne out in March when the 
two nations reached an agreement 
over their long-disputed maritime 
boundary.

It came about when, among other 
things, the two sides established a 
“commercial arrangement area” un-
der which oil and gas revenues in the 
formerly disputed area will be shared 
between the two nations.

There’s no telling what got the 
two countries to reach an agreement 
after so many years of failing. But it 
may have something to do with a 
statement by David Blevins, chief op-
erating offi cer of Nations Petroleum 
Sdn. Bhd.

Polo Club perk
At a dinner in October 2008 at 

Brunei’s Jerudong Park Polo Club, 
Blevins said the “fi rst shot” of the 
Block L 3D seismic program was a 
signifi cant event, and it marked the 
beginning of a fruitful and successful 
venture between the Block L partners 
and Petroleum Brunei.

Even a cursory glance at the map 
reveals that the area covered by Block 
L is near the region long under 
dispute by Brunei and Malaysia. Did 
someone recognize that the disagree-
ment could hinder exploration? Or 
did someone recognize that an agree-
ment could ease exploration?

Either way, it was a victory for 
diplomacy and for the oil and gas 
companies who could soon be inves-
tigating the region’s potential. Mean-
while, don’t be surprised if you see 
an announcement that output fi gures 
are beginning to rise in the Sultanate 
of Brunei. ✦

discounts of as much as 40%, saying 
that falling oil prices had slashed the 
value of contracts along with revenues.

Companies seized
Among the companies seized by 

Chavez is the Simco consortium, 49.5% 
owned by the Houston-based Wood 
Group, which had a 16-year contract 
with PDVSA for operations and main-
tenance of water-injection facilities on 
Lake Maracaibo.

“Simco consortium disappears 
today,” said Chavez, adding, “Now, 
it belongs to PDVSA.” Wood Group 
confi rmed the seizure, saying that that 
PDVSA took over its operations earlier 
this year after the consortium submitted 
a notice of default due to nonpayment 
and other contractual disputes.

Tulsa-based Williams Cos. Inc., 
which last month wrote off $241 mil-
lion in unpaid debt, also confi rmed the 
Venezuelan government seizure of its El 
Furrial and PIGAP II gas compression 
projects in eastern Venezuela.

Apart from companies, however, 
Chavez’s takeover has adversely affected 
Venezuela’s labor unions, with one 
labor leader estimating that 22,000 oil 
contractors stand to lose their jobs as a 
result of his action.

“This law does not benefi t us,” Ber-
nardino Chirinos, leader of the Union 
of Oil Workers in the western state of 
Zulia, told El Nacional newspaper.

“There are 35,000 workers on the 
east coast (of Zulia state) and only 
8,000 will be absorbed” into PDVSA, 
Chirinos said. “There are 22,000 work-
ers without guarantees,” he said.

The takeovers could also have an 
adverse effect on current drilling opera-
tions as drillers step up their efforts for 
back payment, or lacking it, stop work.

Ensco International, which halted 
drilling off Venezuela in January to 
protest $36 million in unpaid bills, said 
it would terminate its contract for the 
rig Ensco 69 by the end of the month 
unless PDVSA pays the back fees.

Meanwhile, PDVSA said there were 
no problems in the region on May 12, 
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said Oil Minister and PDVSA Pres. Rafael 
Ramirez, who added that PDVSA is pay-
ing contract workers. ✦

“Operations are completely normal, 
and we have implemented provisions 
to respond to anything that comes up,” 

and that operations in the Maracaibo 
region were “normal” after the govern-
ment takeover.

Baghdad approves Kurdish exports; contracts thought ‘illegal’
Eric Watkins
Oil Diplomacy Editor

The Iraqi government, despite 
recently approving the export of oil 
from Kurdistan, still considers contracts 
signed between the Kurdistan Regional 
Government and international oil com-
panies illegal.

“All we are saying is that these 
contracts are illegal and illegitimate,” 
said Oil Minister Hussein Al-Shahristani. 
“The [Kurdistan] region does not have 
the right, nor does any province or any-
one else, to sign contracts on behalf of 
Iraq without authorization,” Shahristani 
told state television.

“Any contracts must be submit-
ted to the ministry,” he said following 
reports that his ministry had approved 
exports of oil to begin from the Kurd-
ish region.

On May 9, the KRG announced 
exports of oil from fi elds in the Kurdish 
region would start offi cially June 1 with 

60,000 b/d from DNO International 
ASA’s Tawke fi eld. DNO confi rmed it 
received formal notice to commence 
exports on that date.

The KRG said the Kurdish oil would 
be marketed by Iraq’s State Oil Market-
ing Organization, and the revenues 
would be deposited into the Iraqi state 
treasury “for the benefi t of all Iraqi 
people.”

In March, DNO was poised to begin 
exports of oil, having connected the 
Tawke oil fi eld to Iraq’s northern pipe-
line system.

Hardly had DNO announced its 
export plan than Addax Petroleum Corp. 
also said it received notifi cation from 
the KRG of plans to export crude oil 
from the Taq Taq fi eld in the Kurdish 
area of northern Iraq (OGJ Online, May 
11, 2009).

Addax also will commence its ex-
ports June 1, but unlike DNO does not 
have a pipeline in place. It will have to 
truck its oil from the fi eld to the Khur-

mala export station, where it will join 
the Kirkuk-Ceyhan line.

The decision of the Iraqi government 
was several months in the making and 
is due to the country’s need for addi-
tional revenues amid the current eco-
nomic downturn, according to industry 
sources.

Regardless of the reasons for its 
decision, however, Baghdad is likely to 
come under increasing pressure to step 
up exports as more discoveries come 
online in the Kurdish region.

Earlier this month, Heritage Oil 
Corp. reported the discovery of a giant 
oil fi eld in Iraqi Kurdistan with 2.3-4.2 
billion bbl of oil in place, of which 50-
70% appears recoverable.

The company said it could start 
trucking production from Miran West-1 
by yearend, with individual fl ow rates 
likely to be 10,000-15,000 b/d (OGJ 
Online, May 6, 2009). ✦

OTC: Shtokman Phase 1 development tenders due out
Guntis Moritis
Production Editor

Shtokman Development AG plans to 
send out soon tenders for developing 
the giant Shtokman gas fi eld in the Bar-
ents Sea, off Russia’s north coast, said 
Philippe Rondy, Total SA’s Shtokman 
planning manager. Speaking at a topi-
cal luncheon at the Offshore Technol-
ogy Conference in Houston on May 6, 
Rondy said once the bids are returned 
by yearend, the company will have a 
better idea on project costs.

Rondy said the front-end engineer-
ing and design on the project that com-

menced in December 2007 will fi nish 
in November, with the company mak-
ing an investment decision on Phase 1 
at the beginning of 2010.

The fi eld, which was discovered 
in 1988, has an estimated 135 tcf of 
recoverable gas and lies in 1,100 ft of 
water near the edge of the winter sea 
ice. To date, one exploration well and 
six appraisal wells have delineated the 
fi eld.

The conceptional stage of Phase 1 
has been completed, Rondy said. Phase 
1 will involve the production of 2.4 
bcfd of gas from three subsea templates 

with 20 producing wells. The gas will 
fl ow to a shipshaped disconnectable 
fl oating production unit before being 
transported in dual two-phase 36-in. 
pipelines to a planned 7.5 million 
tonne/year LNG plant at Teriberka in 
the Murmansk Region with another 
portion entering the North Stream 
pipeline from Teribeka to Vyborg and 
then to Germany.

Gazprom has announced that gas 
deliveries will commence in 2013 with 
LNG exports beginning in 2014.

Rondy said the large 1,200 ft long, 
150 ft wide FPU will have topsides that 
weigh more than 40,000 tonnes.
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tions that include sea ice (possibly every 
3 years), 100-ft ice ridges, unpredict-
able ice drift, ice bergs, polar-low 
cyclone conditions, and –40° F. tem-
peratures, Rondy said.

Partners in Shtokman Development 
are OAO Gazprom 51%, Total SA 25%, 
and StatoilHydro 25%. Twenty-fi ve years 
after commissioning of the project, 
Gazprom will become 100% owner of 
the project, Rondy said. ✦

Uchenna Izundu
International Editor

Nigeria is considering its new zero 
gas fl aring target as 2011, which is 3 
years later than its previous deadline of 
Dec. 31, 2008.

Speaking May 5 at the Offshore Tech-
nology Conference in Houston, Hon. 
Igo Aguma, chairman of the House of 
Representatives Committee on Gas, said 
the date had been requested by Nige-
rian National Petroleum Corp.(NNPC).

Aguma told reporters, “We are 
all aware that there is currently a gas 
utilization program ongoing to sup-
port the power industry. We also know 
the capacity of the industry to receive 
the gas that is being fl ared. So, projects 
need to go on before we can have a zero 
fl are-out date.”

But achieving this target requires 
investment by the industry and NNPC 
has struggled to meet its share of fund-
ing for joint venture projects in Nigeria 
that would build the pipelines and gas 

gathering systems to stop the fl aring. 
Shell Petroleum Development Co. has 
previously said that it cannot meet the 
fl aring deadline as the government has 
not met its fi nancial obligations.

Aguma said it would take at least 2 
years to establish the facilities needed 
to transport associated gas from the oil 
fi elds to demand centers.

However, operators are skeptical 
that even the 2011 date could be met, 
suggesting instead that 2013 would be 
feasible. One said before any progress 
could be made it was necessary to stop 
disruption of constructing gas projects 
in the Niger Delta and that the gov-
ernment provided adequate funds to 
fi nance its equity in these projects.

Billy Agha, acting director of the 
Department for Petroleum Resources 
(DPR), threatened to penalize oil fi rms 
who failed to stop fl aring after Decem-
ber’s deadline, but this has not stopped 
the problem. The DPR has not published 
a list of the fi elds that it has shut down 
and environmentalists have complained 

that the government prefers profi t—this 
would be reduced if it shut the oil wells 
to collect the gas.

Since 1984 when Nigeria fi rst 
declared it would end gas fl aring, it 
has repeatedly changed the target date 
citing problems in the Niger Delta and 
a lack of cooperation by operators. 
Gas fl aring is wasteful and damaging 
to the environment with the country 
losing $2.5 billion/year. Nigeria lacks 
the pipelines and gathering systems to 
harness the gas for the domestic market, 
which is one of the reasons why the 
government is determined to develop a 
major market under its Gas Master Plan.

According to estimates by the 
World Bank, Nigeria is one of the 
worst culprits in the world in fl aring. 
It fl ares 40% of the gas it produces and 
reinjects 12% to enhance oil recovery 
(OGJ Online, Nov. 3, 2008). In 2007, 
Nigeria did make some improvement 
in lowering its fl aring, according to the 
report by the US National Oceanic and 
Atmospheric Administration. ✦

He noted that subsurface and subsea 
development work is not expected to be 
problematic, but much of the project’s 
diffi culty relates to the short weather 
window for installation work and for 
the ongoing operations in arctic condi-

OTC: Nigeria changes gas-fl aring deadline

OTC: Palau lays foundation for fi rst licensing round
Uchenna Izundu
International Editor

The tiny island nation of Palau is 
laying the foundations to offer its fi rst 
licensing round with the assistance of 
the World Bank.

Bill Cline, chief executive of Gaffney, 
Cline & Associates, told delegates at a 
panel May 6 at the Offshore Technology 
Conference in Houston that the govern-
ment was preparing the legislation and 

institutions necessary for a licensing 
round.

Cline told OGJ that World Bank had 
given a grant to Palau and it was “very 
early days,” adding, “This is a pristine, 
tropical environment and the World 
Bank wants it protected and to open any 
licensing round with transparency.”

By September, Palau expects to have 
written a hydrocarbon code and model 
agreement, petroleum operations regu-
lations, environmental regulations, and 

hydrocarbon tax regulations.
There is already exploration inter-

est in Palau, which has a population 
of 21,000 and lies 800 km east of the 
Philippines. Palau Pacifi c Exploration 
(PPX) is shooting an aeromagnetic sur-
vey on its concession in the north of the 
island and expects to fi nish next month, 
a senior company offi cial told OGJ.

Justin Pettett, PPX fi nance and opera-
tions manager, said the company plans 
to drill two test wells in 2010. “We have 
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of water to a target depth of 5,000 ft.
According to an independent report 

by H.J. Gruy & Associates, the Palau 
prospect could hold giant oil world-
class reserve potential.

“Potential reservoirs, determined 

1 million acres of concession there and 
maybe Palau could have legislation in 
place by the end of the year.”

PPX has a 75% farmin working inter-
est in the block and will use the Syn-
ergy drillship to drill a wildcat in 100 ft 

Nick Snow
Washington Editor

US President Barack H. Obama re-
leased his fi nal fi scal 2010 federal bud-
get on May 7. It included $31.5 billion 
of new oil and gas taxes over 9 years 
that were part of the original request he 
submitted to Congress in February.

Collections would begin in fi scal 
2011. The White House projects that 
through 2019, total revenues would 
reach $13.3 billion from denying oil 
and gas companies the tax deduction 
available to other US manufacturers, 
$8.3 billion from repealing the percent-
age depletion allowance, and $5.3 bil-
lion from placing an excise tax on new 
Gulf of Mexico production.

Another $3.3 billion would come from 
repealing expensing of intangible drill-
ing costs, $1.2 billion from increasing 
independent producers’ geophysical and 
geological amortization period to 7 from 5 
years, $62 million from repealing the ter-
tiary injectants deduction, and $49 million 
from repealing the passive loss exception 
for interests in oil and gas properties.

It also repeals the enhanced oil 
recovery credit and marginal oil and gas 
well tax credit. The Offi ce of Manage-
ment and Budget did not list revenues 
from either of these actions, probably 
because of price thresholds.

The budget also reinstates superfund 
taxes, which OMB projects would raise 
$6.7 billion during 2011-19. It estab-
lishes fees on nonproducing federal 
leases (the so-called “use it or lose it” 
concept) and reinstates permit fees that 
the 2005 Energy Policy Act prohibited 
at the US Department of the Interior. 
OMB projects $574 million of revenue 

from seismic sequence stratigraphy, 
are thick Miocene age carbonate reef 
system with associated onlapping strati-
graphic sequences with a thick overly-
ing stratigraphic section,” PPX said. ✦

during 2011-19 from the fi rst action 
and $171 million from the second.

A lobbyist said only the tax on new 
Gulf of Mexico production remains in play. 
“Everything else looks fi nal,” he told OGJ.

‘Punishes gas production’
The new taxes and other provi-

sions in the budget will make it more 
diffi cult to develop domestic energy, 
according to Independent Petroleum 
Association of America Pres. Barry Rus-
sell. “This budget does not recognize 
that in order to decrease our reliance 
on foreign oil, we need to increase our 
own American supplies of natural gas 
and oil. It also punishes American gas 
production, which could play a lead 
role in climate change discussions as 
our abundant, affordable, clean-burning 
energy source,” Russell said.

“From repealing existing tax provi-
sions that encourage American produc-
tion to new excise taxes on offshore 
production to new user fees that will 
go to pay for an already complex and 
costly permit process, this budget takes 
our natural resources and puts them 
further out of reach,” Russell said.

Natural Gas Supply Association Pres. 
R. Skip Horvath said Obama’s budget 
was bad news for American consum-
ers and worse news for American jobs. 
“People don’t appreciate how big the 
gas industry is in this country. Four mil-
lion Americans depend on domestic gas 
for their livelihoods, both those who 
work directly in the industry as well as 
those in second jobs, such as steel and 
concrete, and retailing,” he said.

He said that it was too soon to say 
defi nitively how many jobs would be lost, 
“but just a 10% decrease in direct natural 

gas jobs could wipe out the benefi cial ef-
fects of a doubling of wind and solar jobs.

‘Basic misunderstanding’
Horvath said, “Tax policies directly 

impact the decisions that are made 
regarding drilling, especially for smaller 
companies. More importantly, over 80% 
of the gas in the US is actually produced 
in this country. We are troubled that 
this administration has such a basic 
misunderstanding of how domestic gas 
markets will be impacted.”

Marc Smith, executive director of the 
Independent Petroleum Association of 
Mountain States in Denver, found the White 
House’s assertion in its budget that the oil 
and gas industry has tax loopholes absurd.

“The president’s budget repeals the ex-
pensing of intangible drilling costs (IDCs), 
which are costs similar to those that all 
other manufacturing and production 
industries can expense. Without IDCs, the 
domestic gas industry would further con-
tract and capital which otherwise would be 
reinvested in American energy would be 
reduced by 30-50%,” he said on May 7.

“These tax increases will render 
many natural gas projects in the Rocky 
Mountain region uneconomic at today’s 
prices, and will have the perverse effect 
of destroying thousands of green jobs 
that already exist in the natural gas 
industry,” Smith warned.

“Tax policies directly impact the 
decisions that are made regarding drill-
ing, especially for smaller companies,” 
Horvath said. “More importantly, over 
80% of the gas in the US is actually pro-
duced in this country. We are troubled 
that this administration has such a basic 
misunderstanding of how domestic gas 
markets will be impacted,” he said. ✦

Obama keeps new oil, gas taxes in fi nal 2010 budget
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Nick Snow
Washington Editor

The US Environmental Protection 
Agency issued proposed new renewable 
fuels regulations for 2010 and beyond 
on May 5 as part of a broader Obama 
administration initiative.

US President Barack Obama also 
issued a directive forming a biofuels in-
teragency working group to be chaired 
by Sec. of Agriculture Tom Vilsack, En-
ergy Sec. Steven Chu, and Environmen-
tal Protection Agency Administrator Lisa 
P. Jackson. The president also announced 
that another $786.5 million from the 
recently enacted federal recovery and 
reinvestment act will be available for 
biofuels research and development and 
for biofuel refi neries.

The new renewable fuels regulations 
were outlined in a proposed rulemak-
ing notice on the Renewable Fuel 
Standard. They outline EPA’s strategy 

fuels as mandated by the 2007 Energy 
Independence and Security Act. EPA 
would establish four renewable fuels 
categories (cellulosic biofuels, biomass-
based diesel, advanced biofuels, and 
total renewable fuel).

The proposal would require 36 bil-
lion gal of renewable fuels be produced 
annually, 16 billion gal of which would 
have to be cellulosic biofuels and 1 
billion gal of which would have to 
be biomass-based diesel. At the most, 
15 billion gal of the renewable fuel 
mandate could be met by corn-based 
ethanol and other conventional biofuels.

Comparable reductions
For the fi rst time, some renewable 

fuels would have to achieve greenhouse 
gas reductions comparable to the gaso-
line and diesel fuel they displace. Refi n-
ers would have to meet the require-
ments to receive credit toward meeting 
the new standards, according to EPA. 
It said thresholds for new categories 

would be 20% less GHG emissions for 
renewable fuels produced from new 
facilities, 50% less for biomass and 
advanced biofuels, and 60% less for cel-
lulosic biofuels.

The proposed regulations also would 
address the GHG lifecycle issue for 
the fi rst time. If adopted, EPA would 
solicit peer review analysis of methods 
to measure various fuels and feedstock 
combinations’ GHG impacts, includ-
ing indirect emissions from land use 
changes, before implementation.

Lifecycle emissions include emis-
sions from growing, harvesting, and 
transporting the biomass and from 
producing and transporting the fuel, 
according to the US Department of En-
ergy’s Energy Effi ciency and Renewable 
Energy (EERE) offi ce.

“With land use changes included, 
EPA proposed to allow only the fi ve 
most sustainable process pathways for 
producing ethanol from corn starch to 
qualify as renewable fuels, while etha-
nol produced from sugar in a biomass-
fueled facility can qualify as an ad-
vanced biofuel. Likewise, biodiesel from 
virgin plant oils qualifi es as a renewable 
fuel, while biodiesel can qualify as an 
advanced biofuel,” EERE said in a May 6 
newsletter posted on its web site.

EPA will accept public comments on 
the proposed regulations, which it ex-
pects to put into effect on Jan. 1, 2010, 
for 60 days following their publication 
in the Federal Register. Several groups 
and individuals responded immediately.

‘Questions unresolved’
National Petrochemical & Refi n-

ers Association Pres. Charles T. Drevna 
noted that while the trade group plans 
to comment more specifi cally, “the 
questions of commercial viability, prod-
uct liability, and the lack of adequate 
scientifi c review with regard to mandat-
ed increase quantities of ethanol remain 
unresolved.”

Drevna said, “We hope more light 

will be shed on these problems during 
the comment period, and trust that EPA 
will seriously and transparently con-
sider the concerns raised by fuel, public 
health, environmental, and engine 
manufacturing interests as it proceeds 
toward fi nalizing guidelines for RFS 
implementation.”

Renewable Fuels Association Pres. 
Bob Dineen said the fuel ethanol 
trade association welcomes debate on 
indirect GHG impacts. “The science of 
market-mandated, secondary impacts 
is very young and needs more reliance 
on verifi able data and less reliance on 
unproven assumptions. Done correctly, 
such an analysis will demonstrate a 
signifi cant carbon benefi t is achieved 
through the use of ethanol from all 
sources,” he said.

Steffen Mueller, principal research 
economist at the University of Illinois 
at Chicago’s Energy Resources Cen-
ter, said he was encouraged by EPA’s 
announcement that its treatment of 
indirect land use would be subject to 
scientifi c review. “Based on the limited 
body of science that exists, our land use 
studies, and our most recent work on 
satellite imaging used to assess land use 
impact, it is clear that additional time is 
required before indirect land use rules 
can be applied with any certainty,” he 
said. ✦

EPA proposes renewable fuels regulations for 2010
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Seasoned hand

on Alaska gas line

D
eputy US Transportation Secre-
tary Thomas J. Barrett will join 

the offi ce coordinating federal agen-
cies’ responses to expedite construc-
tion of a natural gas pipeline from 
Alaska to the Lower 48 as its deputy 
coordinator on May 26.

His appointment will bring an 
administrator to the offi ce with 
experience not only in Alaska, where 
he was US Coast Guard Commander 
from 1999 to 2002, but also as a 
federal pipeline regulator.

Barrett, who is a retired US Coast 
Guard vice admiral, was sworn in 
as the fi rst administrator of the US 
Pipeline and Hazardous Materials 
Safety Administration on May 31, 
2006. He became deputy Transporta-
tion secretary on Aug. 8, 2007, after 
being named acting deputy secretary 
on Mar. 3 of that year.

“I’ve had the pleasure of working 
with Tom for nearly 20 years, both in 
Alaska and the Lower 48. [He] brings 
leadership, experience, and incredible 
energy to this new challenge which 
is so crucial to the long-term energy 
security of the United States and to 
the state of Alaska,” said Drue Pearce, 
federal coordinator for Alaska natural 
gas projects, as she announced Bar-
rett’s selection on May 6.

Three decades of discussion
Construction of a gas line from 

Alaska’s North Slope to the Lower 48 
and in Alaska has been discussed for 
30 years, Barrett noted.

“This pipeline is not just an 
Alaska project but is a vital national 
infrastructure project. Tens of thou-
sands of good jobs will be created 

through the life of the project and 
clean energy will be delivered to 
Americans,” he said. Barrett will 
return to Alaska, where he lived for 
14 years, to direct the ANGP federal 
coordination and manage its fi eld 
offi ce in Anchorage.

Salt Lake City-based Northwest 
Energy Corp. originally proposed 
the idea of building such a pipeline 
in 1977, but dropped the plan soon 
after it became a Williams Cos. Inc. 
subsidiary.

Basic challenge
High gas prices in the late 1990s 

led to its revival. Depressed prices 
now, and the potential to produce 
gas from more shale formations in 
the Lower 48, have some observers 
questioning whether so massive a 
project would ever be economic. The 
challenge for federal and Alaska state 
government offi cials will be to keep 
it moving.

Alaska Gov. Sarah Palin wel-
comed Barrett’s appointment. “His 
career has put him in positions to 
protect Alaska’s people fi sheries and 
environment. We are fortunate to 
have him watching over the devel-
opment and construction of the 
Alaska natural gas pipeline,” she 
said on May 6.

“I look forward to working with 
Federal Coordinator Pearce, Adm. 
Barrett, and their entire staff. Having 
this quality of individual involved in 
moving the Alaska gas pipeline proj-
ect forward is a benefi t to Alaska and 
the entire nation,” said Mark Myers, 
the state’s Alaska Gas Inducement Act 
coordinator. ✦

Nick Snow
Washington Editor

Saudi Arabia’s state oil company is 
feeling the impact of lower prices, but 
does not plan to change its spending 
plans or production levels, its chief 
executive offi cer said on May 6.

“We were expecting to produce 
around 10 million b/d at this time and 
now are producing about 8 million 
b/d. We’re not seeing any imminent 
increase in production because we’re 
not seeing any imminent increase in de-
mand, but we continue to invest along 
the petroleum value chain because we 
expect high demand to return,” said 
Khalid A. al-Falih.

“We’re somewhat concerned because 
other oil producing countries aren’t 
continuing to invest at the same time 
because prices are low. At the same 
time, however, lower prices encourage 
economic recovery,” he said during an 
appearance at the Center for Strategic 
and International Studies.

Al-Falih noted that Aramco will put 
in place another 12 million b/d of 
oil production capacity in a few more 
weeks when it completes its Khurais oil 
fi eld program. Its goal is to raise proven 
reserves within Saudi Arabia to 900 
billion bbl from 700 billion bbl and its 
average recovery rate from 50% to 70%. 
The additional production will be both 
light and heavy crudes, including one 
onshore-offshore fi eld, which it expects 
to produce 900,000 b/d when it comes 
on stream, he said.

‘World looks to us’
“When there is underinvestment in 

other producing countries, the world 
looks to us. There are plenty of re-
sources outside of the Kingdom and we 
believe they should be produced. We’re 
technically capable of producing much 

Aramco to stick with 

investment program, 

production levels
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tional fuels still will be needed to meet 
growing demand,” he said.

“Within the foreseeable future, 
we’re not adjusting our investments 
based on any discussions in Washing-
ton. Other producing countries might, 
such as Canada with its oil sands. The 
US will also need to consider produc-
ing more of its domestic resources, 
although some of them are in parts of 
the country where oil is viewed as evil. 
That issue should be addressed because 
all of us here know that oil is not evil,” 
Al-Falih said.

He suggested that additional govern-
ment regulation of fi nancial markets 
may be necessary after crude oil prices 
spiked in 2008. “We’re in the minor-
ity on what happened, at least publicly. 
We felt the market was well-supplied. 
At the same time, we were on the 
phone literally begging our customers 
to take more barrels to reduce pressure 
on prices. We continue to believe that 
speculators drove the increase a percep-
tion that supplies were tight. We found 
this odd since we had so much spare 
inventories and production capacity,” he 
said. ✦

tional energy resources does not mean 
continuing to do business as we have, 
however. Environmental issues must be 
addressed, starting with carbon,” he 
said.

Unrealistic targets
Al-Falih said he expects refi ning 

to change as biofuels are developed. 
“We don’t believe some biofuel targets 
are realistic, but some gasoline crack 
spreads have been affected. We be-
lieve new refi ning confi gurations will 
emphasize distillates. We also expect 
bunker fuels and heavier products to 
be phased out gradually. Over time, the 
industry will adjust,” he said.

Al-Falih said he believes it would be 
more appropriate for US policy-makers 
to talk less about energy independence 
and more about energy security. “We 
believe the US can increase its en-
ergy security by increasing its energy 
interdependence. That may seem like 
a contradiction, but the US already 
has diverse sources. I also believe it’s 
appropriate for the US to start develop-
ing alternative technologies now, but it 
needs to be prudent because conven-

more, but the government will need 
to decide if we need to go much above 
12 million b/d. We think the optimum 
would be to stretch our resources out 
for as long as we can,” Al-Falih said.

Aramco’s investments include 
developing an “intelligent” fi eld to 
maximize recovery; futuristic devices 
such as “res-bots,” tiny robots inserted 
into reservoirs to continuously report 
conditions; carbon capture and storage; 
and prerefi ning crude desulfurization, 
he continued. “All of these efforts will 
reduce environmental impacts while 
building on our experience with proven 
technologies and practices in a world-
wide market,” he said.

With current low prices discourag-
ing investments already, Al-Falih warned 
that governments talking too much 
about incentives for research and devel-
oping alternatives would only increase 
uncertainty in capital markets. He said a 
more pragmatic approach would be to 
improve proven fuel sources, comple-
mented by growing research and devel-
opment on alternatives.

“I think it would be very risky to bet 
the farm on unproven new energy tech-
nologies. Continuing to use conven-

FACTS: 2009-10 LNG demand fl at; supplies to glut markets
The 2009 LNG outlook is grim, ac-

cording to a recently published review 
of global LNG by FACTS Global Energy, 
Singapore.

FGE authors Nelly Mikhaiel and 
Siamak Adibi say that supply gluts, an 
economic malaise depressing energy 
demand, and plunging petroleum 
prices characterize global markets.

In Asia, current LNG demand is 
sluggish, while a year ago its markets 
needed a steady supply of Atlantic Basin 
LNG. This year, Asian cargoes are likely 
to be seeking markets west of Suez.

Those markets, however, evince 
“indifferent energy demand” as well as 
a fresh new slug of LNG supply coming 
online by yearend to exacerbate already 
saturated global markets.

Demand
Weak economic growth in Asia will 

depress LNG demand in the region to 
112 million tonnes in 2009, nearly 
5% off demand in 2008, says the FGE 
report.

Japan, perennially the world’s largest 
LNG importer, will lead the way. Japa-
nese utility companies, says the analysis, 
have all but eliminated all spot pur-
chases for 2009. The country’s imports, 
therefore, will be around 62 million 
tonnes, down 10%, from 2008. Imports 
for 2010 will recover to around 64 mil-
lion tonnes.

For Korea, which traditionally comes 
in second in global LNG imports, over-
all gas consumption will decrease by 
about 6%. As a result, 2009 Korean LNG 

imports will fall by an estimated 7%, 
compared with 2008, to 25.6 million 
tonnes.

Spot 2009 Korean imports will be 
“virtually nil,” say the report’s authors, 
until possibly autumn when the tradi-
tional storage fi lling season begins in 
advance of winter.

In China, despite the effects of 
fi nancial recession, long-term contracts 
will nonetheless bring more LNG into 
the country. The 2.6-million tonnes/
year (tpy) Fujian LNG terminal will by 
mid-year begin receiving shipments 
from Indonesia’s much-delayed Tang-
guh project. A pipeline explosion at the 
Shanghai terminal, China’s third, has 
pushed commissioning back to at least 
yearend 2009. Malaysia LNG (Tiga) is 
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to supply the terminal under long-term 
contracts.

The study also notes that India 
could attract cargoes unwanted by 
Japan, Korea, and Taiwan. Its import 
levels, say the authors, are closely 
linked to natural gas prices: The lower 
the prices, the more India can import. 
The country’s shorter distance from 
Pacifi c Rim and Mideast LNG exporters 
would be an attraction and make LNG 
competitive with naphtha and some 
domestic gas.

What is clear, say the FGE authors, is 
that “India has the potential to reduce 
the amount of LNG that some analysts 
expect to be delivered to the Atlantic 
Basin” from mid-2009 on.

European LNG demand this year will 
increase only marginally from 2008. 
Gas and power players will need to 
replenish low storage levels, a “hang-
over from the Russia-Ukraine pipeline 
dispute this past winter.”

That demand will be augmented 
by start-up of new UK LNG terminal 
capacity as well as additional sup-
ply. Previously troubled production in 
Algeria and Nigeria are likely to recover, 
says the report, supplemented by new 

supply from Qatar that targets Europe 
and the US.

North America
Forecasts of US LNG imports for 

2009 are for about 7.4 million tonnes, 
rising to 9.4 million tonnes in 2010. 
But those projections are subject to con-
siderable uncertainty, say the authors, 
about how much LNG tanker traffi c can 
be expected into US ports during the 
next 18 months.

US industrial gas demand, expected 
to fall by 6% in 2009, will more than 
offset small projected increases in other 
sectors. And US gas storage injections 
are running ahead with ample gas still 
in storage. Many observers, the report 
states, are anticipating a major gas glut 
in 2009.

But the US is the “home of choice” 
for LNG volumes unwanted by Asia and 
even Europe. Although Henry Hub’s 
current price levels yield less than 
attractive netbacks for exporters, the 
market “remains deep enough to absorb 
LNG cargoes unwanted elsewhere—
assuming, or course, that LNG exporters 
are willing to accept the returns.”

In addition to about 68 million 

tonnes of existing LNG 
import capacity, North 
America will commis-
sion this year at least 
three new terminals 
with a combined 
import capacity of 
more than 33 million 
tpy—Cameron, La. 
(Sempra), Golden Pass, 
Tex. (Port Arthur, Tex.), 
and Canaport (St. John, 
NB; photograph). More 
capacity will follow in 
2010. 

The authors note 
that counterseasonal 
South American gas 
demand may take 
some load off satu-
rated North American 
LNG markets. Offi cial 
Brazilian gas demand 
calls for more than 5 

million tpy of LNG imports for the next 
couple of years. Brazil will have about 
5.5 million tonnes of import capacity 
when its second offshore LNG terminal 
at Guanabara Bay is completed later this 
year (OGJ, Mar. 16, 2009, p. 64).

Chile will become an LNG importer 
this year. A consortium led by Chil-
ean state-owned petroleum company 
ENAP will begin commissioning its 
2.5-million tpy terminal at Quintero 
Bay in June. Plateau demand from this 
terminal is 1.7 million tpy. A second, 
1.4-million tpy Chilean terminal at Me-
jillones owned by GDF Suez and copper 
producer Codelco should also complete 
construction by 2009, with start-up 
slated for January 2010.

Supply
Global nameplate liquefaction capac-

ity will grow to about 240 million 
tonnes by yearend 2009, an increase 
from its 2008 level of about 197 mil-
lion tonnes. “Naturally, these projects 
will take some time to ramp up to their 
respective nameplate capacities, and ac-
tual production will be somewhat less,” 
the report says.

Most of new LNG export capacity 

Canaport LNG terminal, shown here in April when it was more than 95% complete, expects a commissioning cargo 
from Trinidad and Tobago in June or July. The 1 bcfd terminal will be Canada’s fi rst LNG regasifi cation terminal and 
will send out gas to Canada and the US. Subsidiaries of Irving Oil Ltd. (25%) and Repsol YPF SA (75%) comprise 
Canaport LNG LP. Repsol will provide all the LNG and will hold the capacity of the terminal. First commercial cargo 
will arrive in the third quarter. Photo from Canaport LNG.
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year for Gorgon (Australia) and Donggi 
(Indonesia), uncertain demand pros-
pects and doubt over the future direc-
tion of engineering and construction 
costs may encourage prospective LNG 
exporters to exercise caution, say the 
authors. This “waiting game spells bad 
news for buyers looking for additional 
LNG supplies” to bridge their forecast 
post-2012 demand-supply gaps.

Similar LNG supply trends hold for 
2010. The Middle East will commis-
sion more Qatari megatrains (Qatargas 
3 and 4), while the Pacifi c Rim will see 
Peru LNG and Australia’s Pluto come 
online.

The Atlantic Basin will not bring 
online any new production capacity 
for 2010. The next regional contribu-
tor to the region’s capacity will be the 
single-train 5.2-million tpy Angola LNG 
project, not scheduled for cool-down 
until 2012. ✦

of additional LNG supply coming on 
line over the next few years should 
“quell any speculation that the pen-
dulum is swinging from a seller’s to a 
buyer’s market again.”

While FGE assumes no further 
delays in new projects under construc-
tion and expected online in 2009-12, 
there could be a drop-off in new ca-
pacity additions for 2012-13. After all, 
the report says, only fi ve projects have 
reached an affi rmative fi nal investment 
decision since 2006—Algeria’s Arzew 
GLZ3 and the Skikda rebuild; Angola 
LNG; Australia’s Pluto LNG, and Peru 
LNG.

Combined, these represent only 23 
million tpy of greenfi eld capacity, less 
than a quarter of how much had been 
approved in the preceding 3 years. 
“This translates to modest capacity 
increases in the medium term,” says the 
report.

While affi rmative FIDs are likely this 

slated for 2009 start-up is in the Middle 
East. Two regional export projects will 
begin exports by yearend: more than 30 
million tonnes of capacity in Qatar and 
another 6.7 million tonnes in Yemen.

Asia will also add to its LNG produc-
tion capability with the recent start-up 
of Train 1 of the Sakhalin II project 
(4.8 million tpy; OGJ Online, Mar. 31, 
2009), and Train 2 may come online 
a few months later, as well as Indone-
sia’s soon-to-be-inaugurated two-train, 
7.6-million tpy Tangguh project and 
completion of Malaysia LNG Dua’s 
debottlenecking.

The Atlantic Basin, on the other 
hand, will not inaugurate any new pro-
duction capacity this year.

Few FIDs
LNG players today, says the report, 

are “living in a time of falling gas 
demand, plunging prices, and a world 
awash with LNG.” But the slight amount 
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Alan Petzet
Chief Editor-Exploration

 Bakken, Barnett, Manitoba
 fuel EOG’s liquids binge 

EOG Resources Inc., Houston, is 
emphasizing North American liquids 
and natural gas plays as it develops and 
explores unconventional and conven-
tional plays in US and Canadian basins.

A leader in horizontal drilling and 
multifrac application in shales, the com-
pany reminded followers May 5 that its 
“standard plays” are also performing 
well and provide a production support 

base.
The company 

raised the forecast 
liquids production 
2.5 percentage points 
to a 5.5% increase in 
2009, said Mark Papa, 
chairman and chief 

executive offi cer.
Papa expects company-wide pro-

duction of crude oil, condensate, and 
natural gas liquids to grow to 75,000 
b/d in 2009 and 90,000 b/d in 2010 
compared with 61,000 b/d in 2008 
and 43,000 b/d in 2007.

EOG, however, is also poised to capi-
talize when gas prices improve, Papa 
said.

“Practically speaking, we can grow 
our North American gas production 

at any annual rate between zero and 
double digit per-year growth for at least 
the next 7 years by simply deciding 
what level of capital to deploy each year. 
We already have the organic inventory 
captured at early-mover cost levels.”

Even so, EOG’s $3.9 billion 2009 
capital budget is directed towards liq-
uids investments.

Williston basin
A trend of increasing North Ameri-

can liquids production will continue for 
several years as the company’s horizon-
tal oil plays begin to have greater effect, 
Papa said.

The company’s main liquids plays are 
the North Dakota Bakken, North Texas 
Barnett combo play, and an emerging 
play in a tight siltstone at Waskada fi eld 
in Manitoba, Canada.

Papa said the company’s holding 
of 500,000 net acres is industry’s best 
position in the Bakken Trend.

Coming off of 2008’s service and 
supply price spike, EOG Resources 
restricted its Bakken oil production 
for the fi rst 6 months of 2009 due to 
marketing issues. Initial potential of the 
Bakken wells it completed in 2008 aver-
aged 1,700 b/d.

The company shrank Bakken drill-
ing to eight rigs from 10 last year and 
deferred almost all completions until 
mid-2009 when fracs can be performed 
more economically and road conditions 
improve in the Williston basin (OGJ 
Online. May 6, 2009).

Bakken production is to ramp back 
up in June and be fully restored in July. 

A plan to ship Bakken oil 
by rail to Cushing, Okla., 
is to take effect in Febru-
ary 2010. This expected 
to improve netbacks vs. 
pipelining the oil to the 
Clearbrook, Minn., hub.

In southwestern Mani-
toba’s Waskada fi eld, just 
north of the border with 
North Dakota, EOG Re-
sources has drilled 29 suc-
cessful horizontal wells and 
expects to build production 
from 1,900 b/d at present 

to 9,500 b/d by the end of 2012.
The producing formation is a tight 

siltstone with an underlying water 
zone, Papa said.

Vertical wells yielded very low recov-
eries, but EOG Resources has booked 
2.2 million bbl of reserves as of the 
end of 2008 and expects to ultimately 

EOG RESOURCES DRILLING INVENTORY

Includes
Potential proved reserves

Play net recovery* at Dec. 31, 2008

Barnett shale combo >200 MMboe 8.4 MMboe
Bakken oil >80 MMboe 48 MMboe
Barnett shale gas >5 tcfe 1.8 tcfe
Uinta basin 3.3 tcf 1.4 tcf
Haynesville shale 3-4 tcf 14 bcf
British Columbia shale gas ≈6.0 tcf 28 bcf
South Texas Wilcox 0.5 tcf 94 bcf
Atoka/Cleveland 0.5 tcf 204 bcf
Travis Peak 0.8 tcf 62 bcf
Marcellus 2-3 tcf 2 bcf
Waskada oil 25 MMbo 2.2 MMbo

*Potential, not proved reserves. All except Uinta basin and Travis Peak involve horizon-
tal drilling.
Source: EOG Resources Inc.
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that Stanvac and Caltex, now ExxonMo-
bil Corp. and Chevron Corp., respective-
ly, return their exploration documents 
from before 1965. Legowo said such 
historical documentation was expected 
to provide more information about oil 
and gas potential in the country.

“It is possible that, based on the data, 
we will fi nd new oil and gas blocks,” 
she said.

Although the government has con-
ducted its own seismic surveys, Legowo 
said the possibility exists that some-
thing may have been overlooked.

“Take the example of Cepu block. 
PT Humpuss had done exploration in 
the area, but it could not fi nd big oil 
reserves. But ExxonMobil later on found 
a big reserve in the block,” she said.

Indonesia is struggling to produce 
more oil from aging fi elds. In the fi rst 
quarter of 2009, production averaged 
946,000 b/d, down 14,000 b/d from 
the government’s target of 960,000 
b/d.

Last year Indonesia withdrew from 
the Organization of Petroleum Export-
ing Countries due to declining produc-
tion and increased imports of oil. ✦

Australia

Texalta Petroleum Ltd., Calgary, 
launched a 240 line-km 2D seismic 
survey on EP 103 and 104 in the Geor-
gina basin in the Northern Territory of 
Australia.

Shooting is to end by June 21, and 
interpretation and processing should 
take 8 weeks, after which Texalta will 
shoot more seismic or pick exploratory 
well locations to be drilled in year three 
of the permits’ 5-year term.

Indonesia

Niko Resources Ltd., Calgary, noted 
that it has been awarded eight explora-

To boost its declining production, 
Indonesia has awarded exploration 
rights for 11 new oil and gas blocks 
and is already mapping out its next bid 
round.

Evita Legowo, director general of 
oil and gas at the energy ministry, said, 
“The areas are promising, but we have 
to wait for the investors to do the ex-
ploration so we know the reserves.”

The new awards include: South 
Block “A,” North Sumatra (PT Renco, 
PT Prosys); East Pamai, onshore Cen-
tral Sumatra (PT Nana Yamano); West 
Belida onshore South Sumatra (Orchard 
Energi, Bayu); Terumbu onshore and 
offshore Madura (Australia Worldwide 
Exploration Ltd.).

The awards also include: Southeast 
Madura (PT Bama Bumi Santosa, PT 
Toba); Pasir, onshore East Kalimantan 
(PT Archipelago); S. Sesulu, offshore 
East Kalimantan (Hess); Kofi au, off-
shore West Papua (Biak Petroleum, 
Niko Resources); offshore West Papua 
(Marathon, Komodo Energy, Kumawa 

recover 25 million bbl from the fi eld 
due to the technology advance.

Barnett shale
EOG Resources’ net liquids produc-

tion from all Barnett shale plays is to 
grow from 12,000 b/d at present to 
21,000 b/d in 2010 and more than 
42,000 b/d by 2012, Papa said. 

The company’s 2009 plan is to drill 
60 wells in the combo play. It averages 
11 Barnett rigs this year, down from 24 
in 2008.

The average combo well IP is 300 
b/d of oil, 940 Mcfd of gas, and 130 
b/d of natural gas liquids.

A gas processing plant came on line 
in February 2009.

Pattern work in the Barnett combo 
play in Montague County involves 
drilling and simultaneously completing 
groups of 4-8 wells, and 12 fi rst quar-
ter 2009 completions turned in 30% 
direct after-tax rates of return at current 

Energy); Cendrawasih, offshore West 
Papua (Esso, ExxonMobil, and Biak 
Petroleum); Northern Papua, onshore 
and offshore North Papua (Sarmi Papua, 
Asia Oil).

Legowo announced plans to offer 
24 oil and gas blocks in May. Most will 
be offshore blocks in the less-explored 
eastern part of Indonesia. Particulars 
were specifi ed during the Indonesian 
Petroleum Association annual conven-
tional May 5-7 in Jakarta. Contracts for 
the 11 blocks awarded were to have 
been signed at the convention.

Meanwhile, Legowo said the Indo-
nesian government believes it could 
fi nd more oil and gas reserves based on 
historical data that Royal Dutch Shell 
PLC will return to Indonesia. Under a 
recent memorandum of understanding, 
Shell agreed to return all its exploration 
documents from before 1965.

“We expect the data transfer will be 
completed in no more than 11⁄2 years,” 
said Legowo.

She said the government proposed 

Nymex prices. EOG Resources controls 
the vast majority of the combo acreage.

Other plays
EOG Resources is still fi nding many 

successful vertical plays, Papa said.
These plays act as a support base that 

contributes to company-wide volume 
growth.

One example is the Travis Peak stack 
and frac play in East Texas, where the 
company has captured 800 net bcf of 
ultimately recoverable gas at $1.65 Mcf 
direct fi nding cost. It expects to develop 
the play in the next few years.

EOG Resources has an inventory of 
13,250 drillable locations and 12,250 
other probable locations in its North 
American plays. Papa said 59% of the 
locations are to be horizontally drilled, 
and 100% of the locations are horizon-
tal in the Barnett gas and combo plays, 
Midcontinent area, and Appalachian and 
Horn River basins. ✦

Indonesia awards blocks, plans new bidding round
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pears to be in the fairway for Marcellus 
prospectivity.

Admiral Bay negotiated pipeline 
right-of-way, and a tap site is in place. 
Pipeline construction could begin as 
early as late 2009.

Texas

West

Arena Resources Inc., Tulsa, added 
$20 million to its 2009 budget, bring-
ing outlays to $85 million, and will 
activate a second company owned rig 
in June at Fuhrman-Mascho fi eld in 
Andrews County, Tex.

The company has drilled 497 San 
Andres development wells since mid-
2005, including 20 in the quarter 
ended Mar. 31, with 100% success. The 
two rigs will have drilled 120 wells in 
2009. Arena Resources ran as many as 
fi ve rigs in 2008.

Drilling and completion costs have 
declined 26% to $480,000 since the 
fourth quarter of 2008.

The company completed two of four 
Yates gas wells drilled in late 2008 at 
encouraging initial rates consistent with 
expectations and is accelerating Yates 
development.

Repeated gas gathering system shut-
downs resulted in 64 days of lost sales 
in the fi rst quarter. 

SandRidge Energy Inc., Oklahoma 
City, is operating four rigs in the West 
Texas Overthrust and one in East Texas 
compared with a high of 47 rigs in the 
second quarter of 2008.

The company averaged 10 rigs and 
drilled 44 wells in the 2009 fi rst quar-
ter, when it completed and brought on 
production 61 net wells. First quarter 
production was up 27% year to year to 
319 MMcfed.

As service costs have fallen, the cost 
to drill and complete a typical Warwick 
thrust well has declined 34% to $2.2 
million. The drilling fi nding cost for the 
average Warwick thrust well is currently 
98¢/Mcfe.

Northwest Territories

MGM Energy Corp., Calgary, amend-
ed its Mackenzie Delta farm-out with 
Canadian affi liates of Chevron Corp. and 
BP PLC in Canada’s Northwest Territo-
ries.

MGM won’t be required to drill the 
fi nal three wells or shoot seismic called 
for in the original agreement until a 
decision is made in connection with the 
Mackenzie Valley gas pipeline.

MGM immediately becomes operator 
and earns the maximum interest avail-
able consisting of a 50% interest in the 
farmout lands and joint discoveries in 
the Mackenzie Delta.

Three wells to be drilled after a deci-
sion to construct the pipeline may be 
appraisal or development wells at MGM 
Energy’s option.

Quebec

Corridor Resources Inc., Halifax, NS, 
deferred until 2010 its application for 
approval to run a geohazard site survey 
for a proposed offshore exploration 
well at the Old Harry prospect in the 
Gulf of St. Lawrence off Quebec.

The Quebec government’s April 
2009 budget calls for undertaking a 
strategic environmental assessment in 
the gulf to prepare the path for offshore 
oil and gas exploration and develop-
ment.

The government’s timetable indi-
cates this assessment will be completed 
in 21⁄2 years. Consequently, the earliest 
time that a permit could be issued by 
the Canadian and Quebec governments 
to drill in Quebec’s sector of the gulf 
would be 2012.

Pennsylvania

Admiral Bay Resources Inc., Centen-
nial, Colo., took a 50% working interest 
in up to 6,000 acres in Cambria County, 
Pa., that provide exposure to the emerg-
ing Marcellus shale gas play.

Admiral Bay and its partner in the 
Revloc coalbed methane project in the 
Appalachian basin said the acreage ap-

tion blocks off Indonesia since October 
2008.

Three blocks awarded in May 2009 
cover 1.2 million acres each. They are 
the Kofi au block in West Papua, the 
Kumawa block in southwestern Papua, 
and the Cendrawasih block in north-
west Papua.

Kofi au is in a geological setting 
similar to the nearby Salawati basin, 
which has more than 500 million bbl 
of oil discovered in Miocene carbonates. 
Kumawa has large exploration targets in 
structural traps with Jurassic age fl uvial 
sandstones. Main exploration targets at 
Cendrawasih are large Miocene carbon-
ate reefs.

Marathon Oil Corp. operates Ku-
mawa with 25% interest, and Niko has 
25%. ExxonMobil operates Cendra-
wasih, and Niko has 25%. Biak Petro-
leum operates Kofi au, and Niko holds 
67% (OGJ Online, May 4, 2009).

Israel

Zion Oil & Gas Inc., Dallas, has spud 
the Ma’anit-Rehoboth-2 well on the 
Joseph license in Israel.

A 2,000-hp rig is drilling the di-
rectional well to 15,400 ft or Triassic 
and then below 18,000 ft into Permian 
rocks (OGJ, July 5, 2004, p. 41).

Italy

First production from Guendalina 
gas fi eld in the northern Adriatic is ex-
pected by the last quarter of 2010, said 
20% interest holder Mediterranean Oil 
& Gas PLC.

Reserves of the Eni-operated fi eld are 
19 bcf proved plus 3 bcf probable.

Italy’s environment ministry ap-
proved development in early May, and 
fi nal award of the production conces-
sion is expected next quarter.

The reservoir is more than 3,000 
m deep in 20 m of water 25 km off 
Ravenna, Italy. The fi eld is to have a 
platform and two development wells. 
Output is expected to be 20 MMcfd.
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 US rig count slumps more
 rapidly than industry expected

The US rig count fell 
much more rapidly than 
most in the oil and gas 
drilling industry had 
forecast, and industry 
executives say they are 
uncertain when drilling 
activity might recover.

Baker Hughes Inc. reported a rig 
count of 975 working rigs for the week 
ended Apr. 17 compared with 1,743 
rigs drilling during the same period a 
year ago.

The weekly rig count released Apr. 
17 marked the fi rst time since Apr. 30, 
2003, that fewer than 1,000 rotary rigs 
were working in the US and its waters. 
It also marked the lowest weekly rig 
count since Apr. 2, 2003, when 972 
rigs were drilling.

Halliburton Co. Chief Executive 
Offi cer Dave Lesar called the drilling 
decline “unprecedented” and said it’s 
impossible to say when activity might 
recover. He believes the downturn 
came more quickly than in past drilling 
slump cycles.

Lesar’s comments came Apr. 20 
when Halliburton of Houston reported 
fi rst-quarter 2009 net profi t of $378 
million compared with $580 million 
for fi rst-quarter 2008. Rival Weather-
ford International, based in Switzerland, 
reported 
fi rst-quarter 
net profi ts 
of $164.8 
million
compared 
with
$264.2
million for 
the same 
period last 
year.

Diamond Offshore reported Apr. 15 
that three of its shallow-water Gulf of 
Mexico rigs were idled within 1 month.

Producers shut in gas
Some operators temporarily are 

shutting in wells. Chesapeake Energy 
Corp., Okalahoma City, said Apr.16 that 
it shut in natural gas production by 
400 MMcfd. Production cuts primarily 
involved the Midcontinent and Barnett 
shale.

Until gas prices strengthen, Chesa-

DRILLING MARKET FOCUS

Drilling

Range Resources Corp. 
is using custom-
designed crawler rigs 
in the Marcellus shale. 
These rigs can traverse 
a drill pad in a matter 
of hours, saving time 
and money for Range, 
which is drilling mul-
tiple laterals from a 
single pad. Photo from 
Range Resources.
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peake plans to limit production from 
most newly completed wells in the 
Barnett and Fayetteville shales to 2 
MMcfd. Production in the Marcellus 
shale will be limited to 5 MMcfd and 
Haynesville shale production limited to 
10 MMcfd.

Aubrey K. McClendon, Chesapeake’s 
chief executive offi cer, blamed soft gas 
prices on “recession-related reduced 
demand and abundant US production.” 
Lower drilling activity and natural res-
ervoir depletion will rebalance the gas 
market by early 2010, he said.

J. Marshall Adkins, analyst with Ray-
mond James & Associates, said US gas 
production rates have yet to refl ect the 
plummeting US drilling activity. 

“Unfortunately, we still do not 
believe the US gas supply rollover will 
come soon enough or be large enough 
to save the natural gas market from 
further meltdown in 2009,” Adkins 
said. 

He expects the current slump in 
drilling rig activity will hit bottom by 
the end of second quarter. 

Having slashed his US rig count fore-
cast for 2009-10 since early February, 
Adkins said Apr. 20 that he anticipates 
the US rig count will bottom at around 
700 rigs—down from his earlier Febru-
ary forecast of 800.

“The US gas rig count will bottom 
close to 500 rigs (down nearly 70% 
from the peak), and year-over-year US 
gas supply will be down about 6 bcfd 
by late 2009,” he said.

Natural gas producers recently have 
been drilling but not completing wells, 
Adkins said. Based upon his conversa-
tions with industry, he estimates that as 
many as 1,000 wells were drilled but 
not completed during fi rst quarter.

“This equates to roughly 10-20% of 
the well count and could delay 10-20% 
of expected new production,” or up 
to 1.5 bcfd, he said. Operators delay 
completions of newly drilled wells 
because:

• They can save cash and eliminate 
some well costs.

• They can hold leases by drilling 
only a vertical well and producing only 
a small portion of gas vs. drilling a 
horizontal well 

• They are waiting for oil and gas 
prices to recover before they complete 
wells.

• Limited take-away capacity has 
prevented completion and production 
of wells in some areas, particularly in 
the Barnett shale recently.

The rig count in shale plays has held 
up better than the total fl eet average, 
Adkins said, noting that the percent-
age of active rigs drilling shale plays 

has moved higher 
during the past 6 
months.

Range Re-
sources Corp., 
Fort Worth, said 
its production 
continues to grow 
despite a reduced 
capital program. 
Range attributes its 
production growth 
to the Marcellus 
shale in Pennsylva-
nia, Nora fi eld in 
Virginia, and the 
Barnett shale in 
North Texas.

Range Re-
sources had 15 rigs operating as of Apr. 
16 compared with 33 rigs for the same 
time last year.

Oil drilling to recover fi rst
Pritchard Capital Partners LLC ex-

pects the rig count will bottom at 800-
1,000 rigs by June 30, said Pritchard 
analysts in an Apr. 20 research note. 
They suggested rigs drilling vertical 
wells for oil will be among the fi rst to 
go back to work.

In April, Chesapeake said it had 
resumed 7,000 b/d of production from 
previously shut-in oil wells.

Barclays Capital analysts in New York 
monitor the number of drilling permits 
issued by 30 states. They report a “very 
strong relationship” between drilling 
permit issuance and US rig count.

In March, the 30 states issued 2,753 
drilling permits, down 11.2% from 
February and adjusted for comparable 
number of fi ling days. The decline was 
broad-based. California was down 
99 permits, Montana was down 43 
permits, and New Mexico was up 69 
permits (see chart).

“We believe the ongoing weakness 
in aggregate permitting activity points 
to further erosion in drilling demand 
during the second quarter,” Barclays 
analyst James Crandell said. ✦

DRILLING PERMITS VS. RIG COUNT*

Source: Barclays Capital after various state agencies and Baker Hughes Inc. rig count

Permits
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*30-state total based on 3-month average (January-March).
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Baker Hughes Inc.
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R. Oden
EOG Resources Inc.
Fort Worth

A team, composed of the opera-
tor and service company staff, tested 
various biocides to determine the best 
chemical for controlling bacteria in 
fl uids used for fracturing Barnett shales 
in the Fort Worth basin of Texas.

The selected biocide provided con-
sistent performance in the quick kill of 
aerobic, fermentative, and sulfate-re-
ducing bacteria as well as the long-term 
preservation of the produced fl uid.

Operators commonly use hydraulic 
fracturing with varied proppant con-
centrations for extracting gas from shale 
formations. The fracturing fl uid consists 
of water and polyacrylamide or sugar-
based polymers.

Bacteria typically contaminate water 
obtained from local rivers, lakes, or oil 
fi eld wastewater. Polyacrylamide and 

other organic compounds can serve as 
food for the bacteria. As a result, the 
frac fl uid is a fertile breeding ground 
for sulfate-reducing bacteria (SRB) and 
acid-producing bacteria (APB).

If SRB and APB become established 
in the wellbore, production of hydro-
gen sulfi de, iron sulfi de, and microbial 
induced corrosion can damage produc-
tion lines, surface equipment, and gas-
gathering systems.

Bacterial contamination
Because the Barnett shale has very 

low hydraulic permeability, the water 
volumes used to frac wells have ranged 
from less than 1 million gal on early 
vertically completed wells to more than 
5 million gal on recently completed 
horizontal wells.

The water used comes from several 
sources, including freshwater supply 
wells, chlorinated city water, rainwater, 
pond water, and lake water. Each water 
source contains some bacterial contami-
nation.

During droughts or to reduce water-
hauling expenses, operators on occa-
sion will reuse fl owback water from 
previous frac jobs. This practice usually 
increases bacterial contamination and 
solids loading.

The initial slick-water fracs used 

500-bbl portable tanks for storing 
source water on location. These tanks 
provide a relatively easy way for con-
trolling water quality because service 
companies could easily clean the frac 
tanks and water-hauling trucks and 
chemically treat the water in the tanks.

As frac jobs grew larger, it became 
uneconomical to use frac tanks to 
store water. The most common solu-
tion placed the frac water in lined or 
unlined earthen pits that are open to 
the atmosphere. As a result, dust, rain, 
and surface runoff can contaminate the 
water. The water can remain dormant in 
the pit for days to months before a frac 
job, leading to stagnant, highly con-
taminated water. Often, the jobs require 
a mix of several different water sources 
that may result in scale formation and 
increased bacterial activity.

Seasonal temperature fl uctuations 
will affect bacterial activity in the frac 
fl uids, resulting in higher bacteria 
concentrations in the warmer spring 
and summer months and lower activity 
in the cooler fall and winter months. 
Consequently, success in the winter may 
not translate to a successful frac biocide 
program in the summer without adjust-
ments to the biocide loading rates.

Frac jobs pump large volumes of 
water downhole under high pressure, 

resulting in near-
wellbore cooling 
that provides a 
favorable tempera-
ture for bacterial 
growth. In addi-
tion, the operator 
may shut in the 
wells for days to 
weeks following 
the frac job to 

Biocides control Barnett shale fracturing fl uid contamination

Based on a presentation to NACE International 
Corrosion 2008 Conference and Expo, Mar. 16-
20, 2008, New Orleans.

Production

The water source survey indicated high bacterial contamination, as shown under 1,000X magnifi cation (Fig. 1).
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await installation 
of surface process-
ing equipment and 
fl owlines.

Without a proper 
biocide treatment, 
frac-water bacteria 
can become estab-
lished downhole and 
near the wellbore 
during the frac job 
and subsequent 
shut-in period. 
These bacteria then 
can contaminate separators, water tanks, 
fl owlines, and disposal facilities down-
stream.

Bacterial contamination can produce 
biogenic sulfi de (souring), form iron 
sulfi de (black water), cause plugging, 
and result in corrosion failures of 
downhole equipment, surface separa-
tion and storage tanks, and fl owlines.

Preventing contamination requires 
a good biocide program to prevent 
system souring, solids formation, and 
bacteria-related corrosion failures.

A good program has several key stag-
es, including analysis of various water 
sources, biocide selection, implementa-
tion, monitoring, and optimization.

Source water 
analysis

Source water 
analysis requires 
proper sample col-
lection. The Bar-
nett shale program 
included collec-
tion of source 
water samples in 
clear, 8-oz plastic 
bottles from the 
source well, pond, 
lake or pit, fl ow-
back water, separa-
tor, and produced 
water storage tank. 
The procedure 
involved:

• Rinsing out 
the bottles with 
system water be-

fore collecting the sample.
• Leaving head space in the bottles 

in the oxygenated source well, pond, 
lake, and pit water samples.

• Filling the bottles to overfl owing 
and capping them off immediately to 
maintain an anaerobic environment for 
the separator and produced-water tank 
samples.

The water analysis used the serial 
dilution enumeration technique for 
semiquantitative enumeration of vi-
able general aerobic APB, and SRB. The 
technique included serial dilutions with 
culture media adjusted to system water 
salinity in accordance with the NACE 
Standard Test Method 0194-2004.1

The salinity of the culture medium 
was adjustedto match the salinity of the 
water tested. The APB enumeration used 
modifi ed phenol red dextrose while the 
SRB enumeration used a proprietary 
self-adjusted SRB medium. To simulate 
summer fracturing conditions, the cul-
ture media was incubated for 28 days at 
85º to 90º F.

For quantitative enumeration of 
total bacteria, the analysis included the 
observation of samples through a mi-
croscope equipped with a fl uorescence 
epi-illuminator in accordance with the 
NACE Standard TMO-194-2004.1

Preparation of the samples involved 
fi ltering them through black, 25-mm 

Sampled water quality varied widely (Fig. 2).

Blender

WELLSITE WATER FLOW

Frac pit

Frac source water

500-bbl working tank

Chemical additive truck

Frac pumps

Gas well

Saltwater disposal well

Saltwater
disposal

injection pump Settling tank

Produced
water

Separator Production tank

Fig. 3
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diameter, 0.2-μ pore diameter polycar-
bonate fi lters, and then staining the bac-
teria trapped on the fi lters with acridine 
orange, a chemical that binds to nucleic 
acids contained within all bacterial cells.

The tests used an epifl uorescence 
microscopy at 1,000-times magnifi ca-
tion to analyze the fi lters mounted on 
microscope slides.

Enumeration of bacteria involved av-
eraging the number of bacteria counted 
over numerous microscopic fi elds and 
then calculating bacteria/ml of sample 

based on the amount of sample fi ltered, 
the fi lter size, and the microscopic fi eld 
size.

Planktonic kill tests
To determine the best biocide for 

treating the fracturing fl uid bacterial 
populations, the analysis studied the 
planktonic bacterial kill on several dif-
ferent chemically free-water sources.

The test involved inoculating the wa-
ter with previously cultured indigenous 
bacteria, weighed out into clean 8-oz 

glass prescription 
bottles, and dosing 
with biocides at 
various concentra-
tions. In addition, a 
control sample only 
had indigenous 
bacteria inoculated.

The analysis ex-
posed the bacteria 
in each samples 
to the biocides for 

various contact times, such as 1 hr, 24 
hr, 1 week, and 3 weeks. The longer 
contact times simulated the fracturing 
fl uid water retained by the reservoir 
during the fl owback period.

A serial dilution technique enumer-
ated the surviving bacteria in each 
biocide-treated and control sample. The 
APB enumeration used samples diluted 
into a freshwater phenol red dextrose 
medium, while the SRB enumeration 
used samples diluted into a freshwater 
proprietary SRB medium.

To simulate summer conditions, 
the tests incubated the serially diluted 
culture vials for 28 days at 90º F.

The tests involved a six-vial serial 
dilution for the biocide-treated samples 
and an eight-bottle serial dilution series 
for the control samples.

The analysis also compared the 
results with other Barnett shale operator 
kill studies.

Water-source survey
A water-source survey indicated that 

each fracturing water source was highly 
contaminated with bacteria (Table 1 
and Fig. 1). The general aerobic and 
acid-producing bacteria were the pre-
dominant bacterial population in most 
pits and ponds. Fig. 2 shows the quality 
variation of the samples.

Pits 2 and 4, however, contained 
very large SRB populations as well 
(greater or equal to 1 million SRB/ml). 
The amount of turbidity and discolor-
ation in the water correlated with the 
SRB concentrations, with the highest 
SRB concentrations observed in the pit 
waters that were black and dark brown 
in color.

These microscopic photomicrographs from left to right are of the source well waste, pit water, and produced water storage (Fig. 4).
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MICROBIOLOGICAL SURVEY OF FRACTURING WATER SOURCES Table 1

– Microscopic analysis – – Bacterial culture media – 
Sample Bacteria/ml Algae/ml APB/ml SRB/ml Water quality

Pond 1 5 × 106 Occasional ≥106 104 Tan water with solids,
 natural stock pond

Lined Pit 1 9 × 106 BD ≥106 103 Opaque water
Pond 2 2 × 106 3.4 × 104 ≥106 104 Opaque water 
Pond 3 4 × 105 Occasional 105 102 Opaque water 
Lined Pit 2 9 × 107 BD ≥106 ≥106 Black water, lot of sediment
Lined Pit 3 3 × 105 BD 105 102 Clear water
Lined Pit 4 3 × 107 BD ≥106 ≥106 Dark brown water
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The pits and ponds that contained 
tan or opaque water had moderate 
concentrations of SRB (10-10,000 SRB/
ml). Lined Pit 3 contained clear water 
and had the lowest concentration of 
APB and SRB. The natural pond samples 
had algae.

The pit with black water was a mix-
ture of fl owback and fresh frac water. 
This mixture provided the proper nutri-
ent balance to stimulate SRB activity, 
resulting in biogenic sulfi de production 
and black water.

Wellsite survey
The survey evaluated several sites at 

newly drilled and fractured gas wells. At 
each wellsite without a nearby naturally 
occurring pond, the operator drilled 
freshwater source wells for supplying 
water for the frac job. The job required 
placing the water from the source well, 
either pumped or hauled by truck, into 
a lined pit near the well location.

Upon completion of the frac job, the 
operator shut in the well from a few 
days to several months while waiting 
for installation of the surface equip-
ment. Upon installation, fl owback of 
the initial surge of frac water 
and sand was routed to the 
frac tanks.

After fl owing back for sev-
eral days to the frac tanks, the 
operator rerouted the pro-
duced fl uids to the separator 
for separating the produced 
water and condensate from 

the natural gas. The separated conden-
sate and water go to storage tanks on 
location. From the tanks, trucks haul 
condensate to a sales point and the 
water to a saltwater processing facility 
for disposal into an isolated formation 
downhole.

The wellsite survey collected samples 
from the water source well, the fractur-
ing water pit, the production separator, 
and the produced-water storage tanks 
(Fig. 3).

Despite the lining of the frac pit, the 
total bacteria count increased by 1.5 log 
units if the source-well water was in an 
open frac pit. The majority of frac pits 
had measurable SRB concentrations.

The separator sample showed high 
bacteria concentrations in the micro-
scopic analysis, but bacterial culture 
media indicated that the majority of the 
bacteria observed by microscopy were 
not viable, with only 100 viable APB/ml 
recovered.

As the water proceeds downstream 
into the produced-water storage tank, 

bacteria concentration increased with 
the viable APB and SRB populations 
exceeding 1 million bacteria/ml. 
Microscopic analysis (Fig. 4) showed 
masses of bacteria surrounded by exo- 
polysaccharides (slime) indicating the 
formation of sessile (attached) bacterial 
biofi lms in the tank bottoms.

Early Barnett shale operators experi-
enced produced-water storage tank and 
fl owline failures because of the stagnant 
conditions and solids deposition in the 
storage tanks. The water sat relatively 
stagnant in the storage tanks for weeks 
to months before removal and transpor-
tation to a water-disposal facility.

Fig. 5 shows the average bacterial 
concentration observed at each sample 
location during the fi eld survey. Fig. 4 
shows representative microscopic pho-
tomicrographs of each sample location 
analyzed during the fi eld survey.

Biocide selection
In the last 4 years, Baker Hughes 

Inc. has run planktonic kill studies on 
at least 20 different Barnett 
shale fracturing water sourc-
es collected from six different 
operators. Because each bac-
terial control product con-
tains different biocidal active 
ingredients, chemical activity 
levels, and product costs, our 
analysis evaluated a range of 

TYPICAL BARNETT SHALE

PIT PROFILE

Table 2

Company Operator
Pit name Unlined pit
County Johnson
Sample date May 30, 2006
Water quality visual Yellow color
Water temperature, °F.  71
SRB/ml 105
APB/ml 108
Specifi c gravity 1.003
Total dissolved solids
 (TDS), mg/l. 4,638
pH 7.10
Iron, mg/l. 0.27
Manganese, mg/l. 0.00
Chlorides, mg/l. 2,300
Calcium, mg/l. 160
Barium, mg/l. 0
Sulfate, mg/l. 521
Comments: This pit contains fresh water and 
high levels of bacteria.

WELLSITE BACTERIA SURVEY Table 3

Sample Microscopy,  ––– Bacterial culture media –––
location bacteria/ml APB/ml SRB/ml

Source well 2 × 105 105 BD
Frac pit 7 × 106 ≥106 102

Separator 2 × 106 102 BD
Produced-water
 storage tank 2 × 107 ≥106 ≥106
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for the Barnett shale frac fl uid treatment 
due to:

• Consistent, cost-effective perfor-
mance in the planktonic kill studies.

• Compatibility with the frac fl uid 
friction reducers and other frac fl uid 
additives.

• Passage of the Barnett shale core 
compatibility studies.

• Absence of foam. Some opera-
tors have reported undesirable foaming 
issues with the addition of glutaralde-
hyde and quaternary ammonium-blend 
biocides.

• Noncorrosive at typical frac load-
ing rates.

• Thermal stability at reservoir con-
ditions.

Newly built dedicated frac chemical-
injection trucks ensured that the frac 
fl uids were treated with the appropri-
ate biocide concentrations. The frac 
chemical trucks tie into the blender and 
fl owmeter of the fracturing operation, 
allowing for injection of the biocide 
and other production chemicals, such 
as oxygen scavengers and scale inhibi-
tors, on the fl y into the fracturing fl uid 
as it is pumped downhole.

This procedure ensures treatment of 
all fracturing fl uid at the desired bio-

cide concentration. Separate 
measurement of the chemi-
cal additives through a closed 
manifold system ensures 
adequate mixing of the 
chemicals with the frac fl uids 
and minimizes oxygen entry 
into the frac fl uids during 
chemical injection.

The jobs adjust chemical loading 
rates based on prefrac and postfrac 
monitoring results and visual water 
quality.

Biocide monitoring
Table 6 breaks down the frac biocide 

program monitoring results for 300 
wells treated during the last 4 years. 
It categorizes the wells by operator, 
biocide-loading rates, lining of the frac 
pits, and county. Columns 2 and 3 show 
the percentage of wells in each category 
that have low levels of viable SRB or 

ies performed by Baker Hughes with 
Barnett shale frac waters. The products 
shown represent the biocide classes 
most commonly used for fracturing 
operations in the Barnett shale.

The average APB populations in the 
untreated control sample are four log 
units higher than the average SRB popu-

lations. The kill study results indicate 
that it is more diffi cult to kill APB than 
SRB. For the same relative cost, Product 
A provided 1,000 times greater kill of 
the APB populations than Product B and 
100 times greater kill than Product C.

Bacterial populations in the frac 
water sources generally have become 
more diffi cult to kill over time, requir-
ing increased concentrations of biocide. 
The analysis attributed this observation 
to increasing age and reuse of the pit 
waters.

Biocide A was the preferred biocide 

treating concentrations for each biocide 
in an effort to provide a cost-equivalent 
comparison of the different chemistries.

The kill study discussed in this article 
evaluated six different biocides at vari-
ous concentrations. The study exposed 
bacterial populations in the frac fl uid 
sample to the biocides for 1 hr and 24 
hr before quantifying the 
concentration of viable APB 
and SRB in each sample as 
compared to an untreated 
control.

In this study, 50 ppm 
Biocide A and 100 ppm 
Biocide C provided a 5-6 
log reduction in the SRB and 
APB populations after 1 and 24 hr of 
contact time with the biocides. Biocide 
B required 200 ppm to obtain similar 
reductions in the APB and SRB popula-
tions.

A 75-ppm concentration of Biocide 
A and 150-ppm concentration of Bio-
cide C reduced the APB and SRB popula-
tions below detectable limits. No other 
biocides evaluated provided substantive 
reductions in the APB and SRB popula-
tions at the evaluated concentrations.

Table 5 shows a cost-equivalent 
comparison of 22 planktonic kill stud-

PLANKTONIC TIME KILL TEST RESULTS Table 4

Concentra- ––– 10-hr contact time ––– ––– 24-hr contact time –––
Biocide tion, ppm APB/ml SRB/ml APB/ml SRB/ml

Biocide A 30 105 105 105 BD
50 103 BD 102 BD
75 BD BD BD BD

100 BD BD BD BD

Biocide B 50 ≥106 ≥106 ≥106 ≥106

100 ≥106 104 105 ≥106

150 105 103 104 104

200 102 102 102 102

Biocide C 50 105 105 105 102

100 102 BD 103 BD
150 BD BD BD BD
200 BD BD BD BD

Biocide D 30 ≥106 ≥106 ≥106 ≥106

50 ≥106 ≥106 ≥106 ≥106

75 ≥106 ≥106 ≥106 ≥106

100 ≥106 ≥106 ≥106 ≥106

Biocide E 25 ≥106 ≥106 ≥106 ≥106

50 ≥106 ≥106 ≥106 ≥106

100 ≥106 ≥106 104 104

Biocide F 25 ≥106 ≥106 ≥106 ≥106

50 ≥106 ≥106 ≥106 ≥106

100 ≥106 ≥106 105 103

Untreated control –– 108 108 108 108

Note: Results are expressed as number of positive bottles in a serial dilution series. The untreated control was with an 
inoculated nine-bottle series, while all treated samples were with an inoculated six-bottle series. For ≥6, all six bottles in 
the serial dilution series were positive. BD = below detection.

BIOCIDE COST-EQUIVALENT COMPARISON Table 5

Test concen- ––––––––––– Average –––––––––
Product tration, ppm APB/ml SRB/ml

Product A 75-100 10 <1
Product B 250-300 104 <1
Product C 150-200 103 <1
Untreated control –– 109 105
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to assess the severity of the microbial 
contamination. One cannot overlook a 
bacteria problem because a frac water 
source is chlorinated or of drinking-
water quality.

Also needed is the assessment of the 
bacteria-related problems encountered 
during standard operating procedures 
and recognition, simulation, and 
evaluation of the situations that cause 
deviations from procedures so as not to 
overlook additional bacterial and solids 
loading.

Mixing of frac waters from different 
sources and reuse of fl owback waters 
can cause elevated bacterial contami-

nation and scaling issues. 
Eliminating these prob-
lems requires compatibility 
mixing studies with vari-
ous waters before blending 
them in the fi eld. The study 
should evaluate each frac 
water source multiple times 
throughout the year to assess 

biocide performance (54% and 38% 
for APB and SRB, respectively) is in the 
warmest quarter of the year, an average 
of 82.5º F. during July to September. 
This information prompted recommen-
dations to increase the biocide loading 
rates in the warmer late spring, sum-
mer, and early fall months.

Control program optimization
Design of a proper bacterial control 

program requires a thorough under-
standing of system operations. Gaining 
this knowledge requires a survey of the 
various types of fracturing water sourc-
es and the frac fl uid fl owback process 

APB. This study defi nes low level as 
1,000 or less viable SRB or APB/ml in 
the frac fl owback sample.

Operator 2 was one of the fi rst 
operators in the Barnett shale. In its 
early frac biocide treatment programs, 
Operator 2 used 37 ppm of Biocide A. 
Based on the poor monitoring results 
(only 35% and 48% effi cacy rates for 
SRB and APB, respectively), it increased 
its biocide-loading rate to 60-100 ppm 
with the loading rate dependant on the 
visual water quality and seasonal tem-
perature variation.

Operator 1 had the best overall bio-
cide performance, despite using identi-
cal or lower biocide concentrations than 
the other operators. Figs. 6 and 7 break 
down the frac biocide program moni-
toring results for Operator 1. One can 
attribute this high-level performance 
mostly to lined frac pits, which will 
provide lower sediment loading in the 
water.

In addition, Operator 1 has its fl ow-
back sample monitoring point at the 
wellhead. Many other operators do not 
have a sampling point at the wellhead. 
Therefore, they have to take the fl ow-
back sample from the separator, which 
can result in aberrant readings due to 
stagnant fl uid or solids deposition in 
the separators. 

The fi rst area of the Barnett shale 
developed was in Denton and Wise 
counties. Because of this, this area has 
older frac pits and a pond that have 
been in use for a much longer time and 
have had much more fl uid mixing.

These factors eventually led to higher 
bacterial loading and poorer water 
quality in these pits. A comparison of 
equivalent biocide loading rates from 
different operators shows that the frac 
biocide performance in Denton and 
Wise counties is slightly 
lower than for the other 
counties, such as Johnson 
and Hood counties where 
development has just started.

Table 7 compares the 
effect of seasons on bio-
cide performance for the 
same 300 wells. The poorest 

BIOCIDE PROGRAM PERFORMANCE COMPARISON Table 6

Oper- Biocide load Low levels SRB Low levels APB Lined
ator rates, ppm ––––––––––– % of wells ––––––––––– pits Counties

1 46 95 95 Yes Eastern Johnson
1 60 99 100 Yes Western Johnson
2 37 35 48 No Wise, Denton
2 60 78 78 No Wise, Denton
2 75 to 100 92 88 No Parker, Hood, Johnson
3 75 to 100 88 88 No Tarrant, Denton, Wise,

 Johnson, Parker
4 60 91 91 No Hood

SEASONAL BIOCIDE PERFORMANCE Table 7

Avg. temp.
Low levels SRB Low levels APB for time

Month ––––––––––– % of wells –––––––––– period, ºF.

January-March 80 78 49.3
April-June 81 76 73.1
July-September 54 38 82.5
October-December 100 100 56.8
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microbial-infl uenced corrosion and 
biogenic souring of the reservoir.

The risks associated with an ineffec-
tive microbiocide program reach across 
all phases of production operations.
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For Barnett shale applications in 
which the biocide is injected on the fl y 
at the blender, the operator should shut 
in the wells for at least a 24-hr contact 
time before bringing the well online.

The jobs should use EPA-registered 
biocides according to the label speci-
fi cations. For example, application of 
an EPA-registered biocide into an open 
pit is illegal because of the potential 
for leaching into the groundwater and 
other surface waters, aquatic organism 
toxicity, and terrestrial hazards due to 
animal consumption.

One needs to consider the biocide 
half-life and recalcitrance to ensure 
that the biocide will maintain bacterial 
control in the frac waters throughout 
fracturing, shut-in, and fl owback.

An aggressive monitoring program 
is instrumental in assessing the perfor-
mance of the biocide program. Moni-
toring can allow an operator to verify 
the merit of various costly operational 
practices, such as lining of pits.

Monitoring can reveal issues with 
sampling points. For this type of appli-
cation, a sampling point at the produc-
tion wellhead is necessary to assess 
properly the biocide performance and 
monitor product residuals. One should 
use the information gained from the 
monitoring program to optimize a bio-
cide program and assess system condi-
tions that would require an adjustment 
of the biocide-loading rate.

When frac pits are fi lled at the last 
minute, bacteria enumeration tech-
niques are unable to provide infor-
mation on bacterial activity before 
proceeding with the frac job. When 
fl owback waters are reused and mixed 
with fresh waters as the water source 
for fracturing operations, a water chem-
istry check must be done fi rst to insure 
that the salinity of the culturing media 
matches the salinity of the frac source 
water.

Operators have used several different 
biocides in the Barnett shale gas play. 
They have incorporated the biocide 
into slick-water fracturing packages to 
reduce the chance of bacterial con-
tamination downhole that could cause 

how seasonal variations affect bacterial 
activity and water quality.

These practices provide information 
on the severity of bacterial contamina-
tion and solids loading in the frac water 
sources, allowing for an adjustment of 
the biocide loading rates.

When designing a biocide program, 
one should consider several differ-
ent factors. First, it is imperative that 
biocide selection testing include waters 
representing each type of frac wa-
ter source. One should only consider 
broad-spectrum biocides to ensure 
control over the heterogeneous micro-
organism population present, such as 
SRB, APB, algae, and fungi.

After the generation of a list of 
products that perform well against the 
frac water microbial populations, it is 
important to assess if the frac water 
contains components such as H

2
S, iron 

sulfi de, ammonia, or dissolved oxygen 
that might degrade biocide perfor-
mance. It is essential to assess compat-
ibility of the biocides with the frac-
fl uid additives, such as polymers and 
any other chemicals including oxygen 
scavengers, scale inhibitors, corrosion 
inhibitors, and friction reducers.

Planktonic kill studies provide two 
important pieces of information re-
quired for killing bacteria:

1. Concentration of biocide required 
to kill the target microorganisms in the 
water source.

2. The amount of contact time re-
quired for the biocide to kill the target 
microorganisms.

Controlling bacteria in frac programs 
requires storage and treatment of all 
frac fl uid at the predetermined biocide 
dosage rate in frac tanks or application 
of the biocide at the desired concentra-
tion continuously on the fl y, as the frac 
fl uid is pumped downhole.

In frac-tank applications, the jobs 
should retain the frac fl uid in the tanks 
for the required biocide contact before 
the fl uid is pumped downhole. In on-
the-fl y applications, one should ensure 
that the biocide-treated fl uid is shut in 
downhole for the required amount of 
contact time.

The authors
Jennifer K. Fichter (jennifer.
fi chter@bakerhughes.com) 
is technical specialist, water 
management and microbial 
control, for Baker Hughes. Her 
expertise encompasses oil fi eld 
microbiology, cooling and boiler 
system microbiology, and waste 
water microbiology. Fichter 
holds an MSc and BSc in microbiology from Iowa 
State University.

Karl French (karl.french@
bakerhughes.com) is oil fi eld 
chemicals account manager for 
Baker Hughes. French has more 
than 26 years of sales experi-
ence and currently specializes 
in frac chemical sales in the 
Barnett shale area. He holds a 
BS in secondary education from 

West Texas State University, Canyon, Tex.

Kelly Johnson (kelly.johnson@
bakerhughes.com) is oil fi eld 
chemical sales district manager 
for Baker Hughes with exper-
tise in oil fi eld chemicals. John-
son holds a BS in industrial 
engineering from Texas A&M 
University.

Ron Oden (Ron_oden@
eogresources.com) is operations 
manager of the Fort Worth 
North Division for EOG 
Resources. He holds an ME in 
petroleum engineering from 
Texas A&M University.

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=13913&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.qmags.com&id=13913&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.ogjonline.com&id=13913&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.qmags.com&id=13913&adid=logo


3–5 November 2009 | Grimaldi Forum Monaco | Monte Carlo, Monaco

OWNED &

PRODUCED BY:

FLAGSHIP MEDIA  

SPONSORS:

 SPONSORS:

®

®

SUPPORTED  

BY:

B
Bennett & Associates

gress
PRO

www.deepoffshoretechnology.com 

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?

�� �������	�
��	���
�����	����������	����
�	�	�����	�������
	��������� �

engineers from major and independent E&P companies.

�� ���
������	����������	�����	������������	�����	�����	�����
���������� �

frontier environment delivered by key personnel involved in   

groundbreaking projects.

�� ���	�	�	������������		����	���	�����
������	�����	������	������� �

the strategic level with case studies and reports on application   

technologies.

�� �	���������������	��������	���������������	������	�����		����	��� �

around 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

REGISTER BEFORE 

30 SEPTEMBER & SAVE $100

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.deepoffshoretechnology.com&id=13913&adid=P45A3
http://www.qmags.com/clickthrough.asp?url=www.deepoffshoretechnology.com&id=13913&adid=P45A1
http://www.qmags.com/clickthrough.asp?url=www.deepoffshoretechnology.com&id=13913&adid=P45A2
http://www.qmags.com/clickthrough.asp?url=www.ogjonline.com&id=13913&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.qmags.com&id=13913&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.ogjonline.com&id=13913&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.qmags.com&id=13913&adid=logo


S P E C I A L

Process Plant Maintenance

and Turnaround

Image from ConocoPhillips

P R O C E S S I N G

46 Oil & Gas Journal / May 18, 2009

Changing operating conditions
 lead to compressor damage

Paul Tenison
BP Exploration (Alaska) Inc.
Anchorage

Ralph Eguren
BP America Production Co.
Houston

This is the fi rst 
of three articles that 
describe BP’s experi-
ence with reciprocating 
compressor damage from 
liquids intrusion at two 
facilities, in Oklahoma 
and Alaska. Due to the 
different damage mechanisms, facil-
ity constraints, underlying causes, and 

site-specifi c 
factors, the 
specifi c ac-
tions re-
quired were 
quite differ-
ent for each 
installation.

Operators of reciprocating compres-
sors are generally aware of the danger 
to their equipment from ingestion of 

liquids. At a basic level, the solution 
is simple: Provide compressors with a 
clean, dry suction stream.

The GPSA Data Book provides this 
summary: “Reciprocating compres-
sors should be supplied with clean 
gas as they cannot satisfactorily handle 
liquids and solid particles that may be 
entrained in the gas. Liquids and solid 
particles tend to destroy cylinder lubri-

cation and cause excessive wear. Liquids 
are noncompressible and their presence 
could rupture the compressor cylinder 
or cause other major damage.”1

In reality, however, that damage to 
reciprocating compressors from liquids 
ingestion is not uncommon reliably 
indicates the diffi culty operators often 
face in providing clean, dry gas to their 
units.

BP owns and operates the Milne 
Point oil production facility on Alaska’s 
North Slope where processing facili-
ties are enclosed in heated, adjoining 
modules. The gas compression module 
houses two 3,450-hp reciprocating 
compressors.

Over time, the frequency and sever-
ity of compressor component failures 
have increased. Intense examination 
identifi ed both mechanical and process-

related causes for the failures, including 
entrainment of water and NGLs in the 
compressor suction. Damage caused or 
exacerbated by ingested liquids includ-
ed bearing failures, damaged cylinder 
lining, sheared wrist pins, sheared 
cylinder attachment bolts, and cracked 
pistons.

A separate liquid slugging incident 
at an Oklahoma compressor station 
resulted in three damaged pistons on 
two out of six 1,000-hp reciprocating 
compressors. In this case, the problem 
was solved with additional pipeline pig-

Gas Processing

LIQUIDS
ENTRAINMENT—1

Based on a presentation to the Laurance Reid Gas 
Conditioning Conference, Feb. 22-25, 2009, Nor-
man, Okla.
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ging capability and new, more reliable 
vertical inlet separators.

At Milne Point, poor separation per-
formance of existing suction scrubbers 
was predicted by computational fl uid 
dynamics (CFD) modeling and con-
fi rmed by laser isokinetic probe sam-
pling to quantify liquid entrainment. 
Analysis of operating data also indicated 
condensation of liquids in suction pip-
ing downstream of the scrubbers. 

A multifaceted solution was re-
quired, including:

• Reconfi guration of suction cooler 
temperature control logic.

• Upgrades to suction scrubber level 
control, alarm, and shutdown systems.

25, 2009), and use of state-of-the-art 
in-line cyclonic separation technology 
to mitigate liquid entrainment (Conclu-
sion, June 8, 2009).

Oklahoma incident
In late 2006, a fi eld compression 

facility in Oklahoma lost two recipro-
cating compressors when well fl uids, 
primarily produced water, fl owed past 
the inlet separator and the compres-
sor scrubber and into the compressor 
cylinders.

The incident damaged two pistons 
from the fi rst stages of one machine 
and one piston from a second machine. 
Fig. 1 shows some of this damage. The 

• Installation of in-line, axial fl ow 
cyclonic demisters immediately up-
stream of compressor suction bottles.

• Heat tracing and insulation of 
piping and suction pulsation bottles 
downstream of the new demisters.

Other options were considered but 
rejected for various reasons.

This three-part series will discuss 
several noteworthy aspects of these two 
repairs, including the role of chang-
ing operating conditions in leading to 
compressor damage (Part 1), the valida-
tion of CFD modeling by on line laser 
isokinetic probe sampling for liquid 
entrainment and impact of NGL solubil-
ity in compressor lube oil (Part 2, May 

Liquids ingestion at the Oklahoma compressor station caused this damage (Fig. 1).
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resulting failures would have resulted in 
signifi cant downtime if the facility had 
not planned for spare compression. 

The processing facility contains six 
reciprocating compressors that boost 
wellhead pressures to a delivery pres-
sure of nearly 900 psig from suction 
of 60 psig. After compression, the gas 
undergoes sweetening and dehydration 
before entering a third-party pipeline as 
sales gas.

These compressors are Ariel frame 4 
(JGK) with Caterpillar drivers (Model 
3516 3RC) rated for 1,000 hp. The 
facility has the luxury of spare com-
pression, which was of great benefi t in 
minimizing the cost of this incident.

The facility had been in service for 
several years. With time, produced 
fl uids from the wells have increased, 
both from additional wells coming on 
production as well as from aging wells 
now producing more water.

Several times before the incident, the 
inlet separation equipment was over-
whelmed with produced fl uids slug-
ging into the facility. The compressor 
shutdown devices were able to protect 
the machine by shutting down the 
compressors.

During a heavy liquid slugging 
incident in 2006, however, the well 
fl uids overwhelmed the inlet separators, 
and the compressor safety devices did 
not react quickly enough to shut down 
the machines. The liquids entered the 
cylinders and damaged three pistons in 
two machines. 

Interestingly, during hazardous op-
erations (HAZOP) and layer of protec-
tion analyses (LOPA) review of this 
facility a month before the incident, the 
engineering and operation team identi-
fi ed this scenario as highly likely with 
compressor damage a result. The team 
recommended that either additional 
fl uid separation be installed to collect 
produced fl uids entering the facility 
or that additional faster-acting shut-
down devices that were LOPA rated be 
installed to prevent the incident.

Before the fi nal LOPA analysis and 
LOPA verifi cation were completed, the 
incident occurred. The fi nal LOPA report 
recommended immediate action to 
prevent reoccurrence. Engineering ac-
celerated the program to add additional 
separation. 

As a result of this incident, engi-
neering installed new vertical inlet 

separators at both 
compressor sta-
tions designed 
with high-level 
switches that 
would shut down 
the compressors 
and prevent reoc-
currence.

The switches 
were LOPA classi-
fi ed, were tagged 
as safety-critical 
equipment, and 
would undergo 
function testing 
outlined according 
to LOPA require-
ments. Additional-
ly, operations also 
added pipeline 
pigging capability 
in the gathering 
system to reduce 

the volume of slugs entering the facility. 
These modifi cations have reduced 

the cost for compressor valve repairs. 
After the 2006 incident and subse-
quent installation of new separators and 
liquid-level switches, the compression 
station has experienced no more prob-
lems related to liquids in the compres-
sor cylinders.

North Slope repair, upgrade
The self-contained Milne Point oil 

production facility on Alaska’s North 
Slope, 30 miles west of giant Prudhoe 
Bay fi eld includes power generation and 
all processing equipment necessary to 
produce, treat, and deliver more than 
30,000 b/d of sales oil to the Trans-
Alaska Pipeline.

To prevent melting the North Slope 
permafrost, all process facilities are 
housed in elevated, adjoining modules. 
All compressors and associated scrub-
bers and coolers are in a single module.

Unlike Prudhoe Bay facilities, which 
use centrifugal compressors to handle 
much higher gas volumes, most of 
Milne Point’s compression needs are 
met by two parallel low-speed recip-
rocating compressor trains (A and B 

MILNE POINT BIG A/B COMPRESSORS Fig. 2
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trains). Each train includes two large 
compressors (Big A and Big B) for bulk 
compression and two small compres-
sors (Little A and Little B) for handling 
low-pressure secondary and tertiary 
production-separator vapor and high-
pressure injection gas.

The remainder of this discussion will 
focus entirely on the Big A/B compres-
sors (Fig. 2).

Each of the Big A/B compressors 
is a 327 rpm, four-throw Clark CLRA 
compressor driven by a 3,450-hp 
electric motor. Each unit compresses 
18 MMscfd of produced gas to 1,320 
psig from 110 psig inlet pressure for 
delivery to fi eld gas lift and gas injec-
tion systems.

During normal operation, both 
compressors are running, with no spare 
capacity. Suction scrubbers and coolers 
are common to both compressors. Fig. 
2 provides a simplifi ed process fl ow 
diagram of the Big A/B compression 
system; only the Big A unit is shown, 
but the Big B unit has an identical con-
fi guration.

History
The Milne Point facility began opera-

tion in 1985; BP acquired it in 1994. 
The following year saw completion of a 
major plant expansion to increase fl uid-
handling capacity. The Big A/B com-

pressors were recylindered to increase 
maximum gas capacity to 45 MMscfd 
from 32 MMscfd, but no corresponding 
changes were made to the compression 
train’s piping.

The two original suction scrubbers, 
V-5501 and V-5511, were not replaced, 
but their original vane packs were, with 
higher capacity vane pack assemblies. 
The new vane pack units were equipped 
with mesh pads on the inlet side to im-
prove fl ow distribution into the vanes.

Compressor maintenance records 
show that since the 1995 expansion, 
the Big A/B compressors have experi-
enced increased mechanical failures and 
required more frequent maintenance.

Within the last few years, the failure 
rate has accelerated, with more serious 
damage including two Big A cracked 
pistons on cylinder No. 3, damaged 
cylinder linings, and a sheared wrist pin 
on each compressor. Main and con-
necting rod bearings have failed within 
a few weeks to months of installation 
(Fig. 3). 

In February 2007, Big A experienced 
multiple mechanical failures, including 
main bearing failure, sheared cylinder 
attachment studs, and a bent crankshaft. 
A complete rebuild of this machine was 
necessary. Fig. 4 illustrates the impact of 
this major repair on total compressor 
throughput.

Initial attempts to resolve the in-
creasing compressor problems focused 
on reducing excessive vibration caused 
by lack of adequate compressor sup-
port. Most low-speed reciprocating 
compressors are mounted on massive 
concrete bases to prevent compressor 
movement by absorbing shaking forces 
inherent in reciprocating compressors.

Big A/B compressors, however, are 
secured to the base of an elevated steel 
module with no underlying concrete 
mass to dampen vibration. These early 
efforts were only partially successful, 
often resulting in shifting vibration and 
shaking forces from one part of the 
compressor module to another.

In response to the rapidly deterio-
rating mechanical integrity of these 
machines, BP initiated a project in 
early 2006 to design new compressors 
to replace Big A/B. Concurrent with 
the compressor replacement project 
began an intensive effort to determine 
whether the existing machines could 
be adequately repaired and upgraded to 
allow for safe, long-term operation.

This effort concluded that the main 
driving forces responsible for the exces-
sive mechanical failures were sub-
frame fl exibility (of the steel module), 
inherent compressor weight imbalance, 
and liquids ingestion. Specifi c recom-
mendations were made to correct each 

Special Report

Shown at left is the sheared wrist pin from the Milne Point Big A compressor; at right appears one of the cracked No. 3 pistons (Fig. 3).
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of these underlying causes to allow for 
safe, reliable operation of Big A/B for 
several more years.

Most have now been implemented, 
with positive results. The last major 
recommendation to be implemented is 
installation of four in-line axial-fl ow cy-
clonic demisters, one upstream of each 
Big A/B compressor suction bottle on 
the Nos. 1 and 2 cylinders. These units 
are currently scheduled to be installed 
this summer during the Milne Point 
turnaround.

Unlike the Oklahoma incident, in 
which compressor pistons were de-
stroyed by a single known liquid slug-
ging event, no absolute cause and effect 
relationship between liquids ingestion 
and compressor damage could be estab-
lished for the Milne Point machines. But 
liquids were determined to be a signifi -
cant factor contributing to much of the 

damage that has occurred in the past.
Even after completion of the Big 

A rebuild in April 2007, connecting-
rod bearing have continued to fail at 
an abnormally high frequency. Until 
the demisters are installed, there will 
continue to be loss of lubrication due to 
persistent ingestion of entrained NGLs.

Evidence of entrainment

After Big A sustained major dam-
age in February 2007, the only viable 
option to restore compressor capacity 
in the short term was to rebuild this 
machine completely. A new compressor 
could not have been operational for at 
least 18 months.

Visual detection
Beginning in late February 2007, Big 

A was disassembled and rebuilt over 

the next 10 weeks. 
When Big A was 
opened, liquids 
were found in the 
suction bottles, 
discharge bottles, 
and distance piec-
es. For the Nos. 1 
and 2 cylinders, 
the liquids found 
in the suction bot-
tles and distance 
pieces were clear 
to amber colored. 
These liquids had 
the smell and ap-
pearance of natural 
gas condensate.

Later analysis 
confi rmed them 
to be a mixture of 
water and NGL, 
typical of suction-
scrubber liquid 

dropout. Liquids found in the discharge 
bottles of Nos. 1 and 2 cylinders and 
the distance pieces and suction bottles 
of the Nos. 3 and 4 cylinders appeared 
very thin lube oil. Lab analysis con-
fi rmed that these liquids were lube oil 
diluted with NGL.

Knock-sensor indications
In 2006, each of the Big A/B cylin-

ders was equipped with knock sensors 
to monitor the relative magnitude of 
forces generated within each cylinder. 
These sensors were initially moni-
tored to detect impending mechanical 
damage. More information about the 
presence of entrained liquids, however, 
revealed a correlation between liquids 
ingestion and knock-sensor indications.

In particular, whenever changes in 
operating conditions caused a signifi -
cant increase in the rate of liquid drop-

out in the suction 
scrubbers, operators 
noticed elevated cyl-
inder knocking. This 
generally continued 
until the scrubber 
liquid formation 
returned to normal.

IMPACT OF MECHANICAL FAILURES OF BIG A/B THROUGHPUT Fig. 4
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LIQUIDS DRAINED FROM BIG A/B SUCTION BOTTLES

–––––––––––––––– Big A compressor ––––––––––– –––––––––––––––– Big B compressor –––––––––––
Cyl. No. 1 Cyl. No. 2 Cyl. No. 3 Cyl. No. 4 Cyl. No. 1 Cyl. No. 2 Cyl. No. 3 Cyl. No. 4
–––––––––––––––––––––––––––––––––––– Daily average vol., ml ––––––––––––––––––––––––––––––––––––

April 2007 — — — — 30 2 76 5
November 2007 236 11 111 0 25 0 16 0

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=13913&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.qmags.com&id=13913&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.ogjonline.com&id=13913&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.qmags.com&id=13913&adid=logo


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.

Oil & Gas Journal / May 18, 2009 51

Elevated knock-sensor activity also 
occurred immediately after a large 
manual increase of the discharge 
temperature set points for the gas 
coolers upstream of the suction scrub-
bers. This was later determined to 
result from increased condensation of 
liquids downstream of the scrubbers as 
warmer, richer gas came into contact 
with cooler suction piping and pulsa-
tion bottles.

Suction bottle drains
After discovering liquids in the 

suction and discharge bottles of Big A, 
operators installed manual drain lines 
on all pulsation bottles on Big A and 
Big B, with the exception of the Nos. 3 
and 4 cylinder discharge bottles. These 
drain lines were plumbed to the closed 
hydrocarbon drain system but equipped 
with connections for collecting samples 
of the liquids drained from each bottle.

During the Big A rebuild, operators 
drained liquids daily from the Big B 
suction bottles to quantify volumes and 
verify appearance of the drained liquids. 
They repeated this experiment in No-
vember 2007 with both Big A and Big 
B operating. In all instances, the liquids 
drained from the Nos. 1 and 2 bottles 
were clear and smelled like gasoline. 
Likewise, all liquids drained from the 
Nos. 3 and 4 bottles appeared as thin 
lube oil.

These visual results were consistent 
with earlier observations of liquids dis-
covered during the Big A teardown. The 
table shows the average daily volumes 
of liquids drained from each suction 
bottle during the April and November 
tests.

A notable aspect of these results is 
the larger quantity of liquids drained 
from Big A than from Big B. The com-
pressors are virtually identical and the 
main suction line from each suction 
scrubber tees into the compressor suc-
tion header right in the middle, at an 
equal distance from each Nos. 1 and 2 
suction bottle. Piping geometry directly 
upstream of this tee is presumed to be 
the cause of the preferential fl ow to the 
A machine.

This difference in liquid volumes is 
entirely consistent with both operating 
data and historical mechanical failure 
records. Bearing failures and cylinder 
knocking related to liquids ingestion 
are more frequent and severe on Big A 
than on Big B.

Also, both of the No. 3 piston fail-
ures occurred on Big A. These failures 
were most likely related to liquids in-
gestion, as described in the next article 
in this series. ✦

Reference
1. GPSA Engineering Data Book, 

12th Edition, Tulsa: Gas Processors Sup-
pliers Association, 2004.
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Centennial, Colo.

J. Ponder
Piedmont Natural Gas Co.
Charlotte, NC

Dry gas internal cor-
rosion direct assessment 
(DG-ICDA) can be an 
effective means of evalu-
ating networks of pipe 
for internal corrosion. 
Evaluating large networks 
of pipe in a single assess-
ment results in reduced project time 
requirements. 

In cases 
where 
in-line
inspec-
tion was 
used as the 
integrity 
assessment

method addressing internal corrosion 
on a trunkline and where no gas addi-
tions between purchase points and no 
history of internal corrosion in any of 
the laterals or the common trunkline, 
multiple laterals that tap off the same 

trunkline can be combined into one 
ICDA region. This method achieves the 
objectives of DG-ICDA while elimi-
nating unnecessary digs and project 
reporting, ultimately decreasing project 
scope. 

Evaluating the typical system operat-
ing conditions for an extended period 
and evaluating the effects of changing 
pipeline operating conditions on cal-
culated critical angles can reduce error 
in determining places along a pipeline 
where fl uid or other electrolyte may 
reside. 

Background
DG-ICDA identifi es areas along the 

pipeline where fl uid or other electrolyte 
introduced during normal operation 
or by an upset condition may reside, 
then focuses direct examination where 
internal corrosion is most likely to exist. 
ICDA seeks to identify the potential for 
internal corrosion, allowing an operator 
to prevent any discovered internal cor-
rosion defects from growing to a size 
that threatens the structural integrity 

 Study sets parameters for using
 direct assessment on networks

Pipelines

Based on presentation to NACE Corrosion 2009 
Conference, Atlanta, Mar.22-26, 2009.

SOUTH CAROLINA TRANSMISSION PIPELINE SYSTEM Fig. 1
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of the inspected 
pipeline segments.

Operators of 
gas transmission 
pipelines, in accor-
dance with 49 CFR 
192.921, must 
assess the integrity 
of their pipelines 
in each covered 
segment based 
on the threats to 
which the covered 
segment is suscep-
tible.1 Piedmont 
Natural Gas chose 
DG-ICDA as the as-
sessment method 
to identify if the 
threat of internal 
corrosion existed 
in its South Caro-
lina transmission 
pipeline system.

The company’s system in South 
Carolina consists of 35 named pipeline 
segments comprising about 136 miles 
of pipe. Fig. 1 shows the system’s 14 
primary laterals, originating from 7 
gas purchase points along a common 
trunkline. Gas in the trunkline travels 
from south to north, supplying each of 
the company’s seven purchase points.

This project followed requirements 
of the company’s written ICDA plan. 
The plan used in this project accorded 
with the Department of Transportation 
49 CFR 192 Subpart O, Pipeline Safety: 
Pipeline Integrity Management in High 
Consequence Areas (Gas Transmission 
Pipelines); Final Rule. The plan also 
used procedures and protocols de-
veloped by Northeast Gas Association 
(NGA), Gas Technology Institute (GTI), 
National Association of Corrosion En-
gineers International (NACE), and the 
efforts of outside consulting services 
(Structural Integrity Associates Inc.).

Region identifi cation
An ICDA region extends from where 

liquid may fi rst enter the pipeline and 
encompasses the entire area along the 
pipeline where internal corrosion may 

occur and where further evaluation is 
needed. 

The criteria for determining the 
endpoint of an ICDA region as defi ned 
by the company’s written DG-ICDA 
plan are:

• Entrance point of gas at a purchase 
point (i.e., gate station).

• End of transmission gas fl ow (i.e., 
into an intermediate high pressure or 
low-pressure regulator station).

• Gas fl ow null point from two dif-
ferent gas sources.

Based on these criteria, the company 
could consider each lateral or purchase 
point off the common trunkline in its 
South Carolina system as an individual 
DG-ICDA region. This method would 
result in unnecessary digs and increased 
project reporting needs, ultimately in-
creasing project scope. Several laterals in 
the system also are relatively short and 
completing the necessary digs would 
not be feasible. These circumstances 
required development of an alternative 
approach.

The company’s written DG-ICDA 
plan bases identifi cation of ICDA 

regions on the source of gas. If liquids 
are not present at the gas source they 
would likely be absent in downstream 
laterals. If two lines therefore have the 
same gas source, they can be consid-
ered one ICDA region. The same phi-
losophy can apply to multiple laterals 
originating from a common trunkline. 
In cases that used in-line inspection as 
the integrity assessment methodology 
to address internal corrosion on the 
trunkline on which there are neither 
gas additions between purchase points 
nor a history of internal corrosion 
in any of the laterals or the common 
trunkline, multiple laterals tapping off 
the same trunkline can be combined 
into one ICDA region. 

The company’s system has 14 prima-
ry laterals originating from 7 separate 
purchase points. The purchase points 
receive gas from a trunkline network of 
4 mainlines. The company asked the up-
stream gas supplier whether it had seen 
internal corrosion on the 4 mainlines 
supplying the system and whether the 
gas in the 4 mainlines is commingled. 
The upstream supplier reported com-
pleting ILI on sections of 3 mainlines 
without fi nding internal corrosion. It 

DAILY FLOW RATES Fig. 2
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also reported no gas additions in South 
Carolina and commingling of the gas 
within the 4 mainlines. 

Since gas in the mainlines is com-
mingled and neither the supply gas 
pipelines nor pipelines in the com-
pany’s system has a history of internal 
corrosion, the system was evaluated as 
one ICDA region.

Representative fl ow
Technicians must establish fl ow 

conditions that represent typical system 
operation for each DC-ICDA region to 
calculate critical angles. Corrosion’s 
state as a time-based phenomenon 
requires consideration of the days per 
year a system operates at a given set of 
conditions. 

Selecting fl ow conditions based on 
preestablished system conditions (i.e., 
maximum, minimum, or mean condi-
tions) does not consider actual system 
operation. Conditions such as maxi-
mum or minimum typically occur on 
a few days each year. Observers would 
not expect to fi nd extensive internal 
corrosion at sites determined by these 
conditions. 

A statistical analysis approach evalu-
ating system operation for an extended 
period serves as a preferred method for 
determining representative operational 
fl ow conditions. Such an analysis evalu-
ates how long the system operates at a 
given set of conditions and allows the 
user to select conditions (maximum, 
minimum, mean, etc.) based on dura-
tion and system operation rather than a 
preestablished condition.

The company’s system underwent 
a statistical analysis with daily average 
fl ow rate information for 1 year at each 
of the seven purchase points, creating 
histograms plotting the daily average 
fl ow rate data at each of the seven pur-
chase points. This analysis identifi ed the 
characteristics (i.e., unimodal, multi-
modal, etc.) of the distributions as well 
as determining the mean fl ow condi-
tion and establishing delta fl ow condi-
tions at 1 standard deviation (σ). 

Fig. 2 shows a sample daily average 
fl ow rate histogram. During normal 
operation of the system any liquid will 
likely migrate to positions predicted by 
the mean and mean+1σ fl ow condi-
tions. Mean and mean+1σ fl ow rate 
data provided the basis for calculating 

critical angles and 
direct examination 
sites.

Critical angles
Determining 

locations along 
a pipeline where 
fl uid or other elec-
trolyte may reside 
is critical in the 
DG-ICDA process. 
This determina-
tion requires cal-
culation of critical 
angles based on 
pipeline operat-
ing conditions. 
The company’s 
written ICDA 
plan states either 
the standard GRI 
02/0057 model 
equations or the 

modifi ed GRI 02/0057 model can be 
used to calculate critical angles. The 
typical system operating conditions and 
the discrete pipeline information avail-
able prompted selection of the modifi ed 
GRI 02/0057 model. This model allows 
calculation of the critical angle over a 
continuous range of fl ow conditions 
with a single equation (see box).

Reducing errors in determining 
locations along a pipeline where fl uid 
or other electrolyte may reside requires 
understanding the effects of chang-
ing pipeline operating conditions. The 
modifi ed GRI 02/0057 equation shown 
in the accompanying box allowed a 
parametric study in which temperature, 
pressure, diameter, and fl ow rate condi-
tions were varied to better understand 
the effect of data variability on the 
calculated critical angle. 

PIPELINE: 6.625-IN. OD, 0.219-IN. WT, 15 MMCFD Fig. 3
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Figs. 3 and 4 show plotting critical 
angle vs. temperature results in the ap-
pearance of a linear relationship with a 
slight parabolic trend for relatively high 
critical angles. For a given set of operat-
ing conditions with critical inclination 
angles less than 45°, the relationship is 
roughly linear and the rate of change 
in critical angle due to temperature 
fl uctuations can be considered constant. 
For a given set of operating conditions, 
therefore, a 20° F. temperature fl uctua-

tion from 60° to 80° F. would result in 
the same change in critical angle as a 
fl uctuation from 80° to 100° F. The arc-
sine function in the equation suggests 
this relationship. 

The rate of angular change is mini-
mal at low critical angles and becomes 
increasingly important approaching 
90°.

Plotting the arcsine function (Fig. 

5) yields a linear 
trend for angles 
up to about 45°. 
Angles greater 
than 45° have a 
less linear relation-
ship and a more 
parabolic slope. 

As the critical 
angle decreases, 
the rate of change 
in critical angle 
with respect to 
temperature also 
decreases (Figs. 
3-4). Plotting the 
arcsine function 
from 0° to 30° 
(Fig. 6) shows that 
for critical angles 
less than 30° the 
slope increases by 
3% between 10° 
and 20° and 7% 

from 20° to 30°.
Plotting critical angle vs. tempera-

ture for a range of operating pressures 
shows that an increase in pressure re-
sults in a decrease in critical angle. Since 
fl ow rate data are calculated in million 
cubic feet per day, pressure is part of the 
conversion to determine actual gas fl ow 
and the resulting superfi cial gas velocity 
(at operating temperature and pres-
sure). For a fi xed superfi cial gas velocity, 
a change in pressure only affects the 
density of the gas, and therefore critical 
angle increases with pressure.

Similarly, plotting critical angle vs. 
temperature for a range of operating 
pressures shows that the change in an-
gle with respect to temperature increas-
es with a decrease in pressure. Fig. 3 
shows at 300 psia a temperature change 
of 1° F. results in a 0.28° change in 
critical angle. At 800 psia, however, a 
temperature change of 1° F. results in a 
0.05° change in critical angle.

The derivative of the modifi ed GRI 
02/0057 equation with respect to 
temperature not eliminating the effects 
of pressure suggests this trend.2 3 The 
change in critical angle with respect to 
temperature depends on pressure. 

PIPELINE: 12.75-IN. OD, 0.25-IN. WT, 50 MMCFD Fig. 4
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Decreases in 
fl ow rate or in-
creases in ID result 
in decreasing criti-
cal angles. Similar 
to changes in 
pressure, decreases 
in fl ow rate and 
increase ID also 
result in a decrease 
in the rate of criti-
cal angle change 
with respect to 
temperature.

Pressure, diam-
eter, and fl ow rate 
are interdependent 
variables with 
nonlinear respons-
es to temperature changes. An increase 
in pressure has the greatest effect on 
critical angles at low pressures. Fig. 4 
shows that at 300 psia and 70° F., an 
increase of 50 psi results in a change in 
critical inclination angle of 2.7°. At 750 
psia, however, the same shift results in 
a change in critical inclination angle of 
0.4°. The percentage change in pressure 
partially explains this difference. The 
shift from 300 to 350 psia results in a 
17% pressure change. But the shift from 
750 to 800 psia results in a 6% change. 

A dependent effect is associated 
with the relative inclination angle as a 
function of pressure. At lower pressures, 
the relative inclination angle is greater 
and the corresponding rate of change 
of critical angle greater than at higher 
pressures, for the reasons discussed.

Detailed examination
The detailed examination site selec-

tion process used a combination of 
regulatory required sites and additional 
sites predicted by fl ow modeling to 
have a potential for internal corrosion. 
The company’s written DG-ICDA plan 
requires a minimum of four sites be 
selected for fi rst-time assessment. When 
multiple laterals originating from a 
common trunkline are combined as a 
single DG-ICDA region, it recommends 

selecting detailed examination sites 
on each of the laterals. This method 
accounts for variability in gas veloc-
ity in each of the laterals and verifi es 
the defi nition of the entire system as a 
single ICDA region. 

Seven sites in the company’s system 
were selected for detailed examination:

• The fi rst inclination greater than 
critical in the fi rst HCA in the DG-ICDA 
region.

• An inclination location greater 
than critical in an HCA in the second 
half of the DG-ICDA region.

• The fi rst critical inclination angle 
in the DG-ICDA region.

• A drip receiver at the end of line in 
the fi rst half of the DG-ICDA region.

• A 90° inclination inside the station 
at a gas purchase point.

• The fi rst inclination in an HCA 
after a purchase point at the end of the 
fi rst half of the DG-ICDA region.

• A critical inclination angle near the 
end of the DG-ICDA region.

Detailed examination at fi ve of the 
seven selected sites revealed no internal 
corrosion. B-Scan inspection at Site 6 
identifi ed internal metal loss. Evaluation 
of an additional detailed examination 
site 50 ft upstream of the original dig 
location occurred based on poten-
tial indications discovered during the 
inspection screening process. This site 
identifi ed a fi eld bend with no internal 

corrosion on the upstream side of the 
bend and internal metal loss on the 
downstream side of the bend. B-Scan 
inspection of the drip at Site 4 also 
identifi ed internal metal loss.

When metal loss is discovered at 
detailed examination sites, additional 
sites must be identifi ed to assess the 
extent of the affected area and confi rm 
the most severe damage has been found. 
The project team reviewed the seven 
sites where direct examination took 
place and decided, based on internal 
metal loss identifi ed at Site 4 and Site 
6, additional examination sites were 
necessary. 

Site 4 lies at an aboveground pres-
sure vessel with a drip leg at the end of 
the line. Inspection identifi ed internal 
metal loss and liquids in the drip leg 
of the pressure vessel. Subject matter 
experts noted that about 5 years before 
inspection, the upstream gas supplier 
notifi ed the company of a slug of liq-
uids traveling through its line. Station 
maintenance personnel stated the drip 
leg had not been drained following this 
notifi cation. Liquids and internal metal 
loss identifi ed here are believed to result 
from a one-time liquid upset from the 
gas supplier. 

Further verifi cation used an addi-
tional examination site at a low spot 
immediately upstream of the pressure 
vessel. The depth of the line at the 

ARCSINE PLOT, 0˚-30˚ Fig. 6

y = 57.527x – 0.0074

R2 = 1

y = 59.249x – 0.3086

R2 = 1

A
n

g
le

, 
d

e
g

re
e

s

Arcsine

35

30

25

20

15

10

5

0
0                            0.1                          0.2                           0.3                          0.4                     0.5                          0.6

y = 63.234x – 1.6805

R2 = 0.9999

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=13913&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.qmags.com&id=13913&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.ogjonline.com&id=13913&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.qmags.com&id=13913&adid=logo


T R A N S P O R T A T I O N

58 Oil & Gas Journal / May 18, 2009

References
1. Moghissi, 

O., Norris, L., 
Dusek, P., Cook-
ingham, B., and 
Sridhar, N., “In-
ternal Corrosion 
Direct Assessment 
of Gas Transmis-
sion Pipelines—
Methodology,” 
GRI 02-0057, Gas 
Research Institute, 
Des Plaines, Ill., 
2002.

2. Moghissi, 
O., Norris, L., 
Dusek, P., and 
Cookingham, B., 
“Internal Cor-
rosion Direct 
Assessment of 
Gas Transmission 
Pipelines,” NACE 
International COR-
ROSION/2002, 
Paper 02087, 
Denver, Apr. 7-11, 

2002.
3. Moghissi, O., Vera, J., and Norris, 

L., “Improved Critical Angle Equa-
tion Broadening Direct Applicability 
of ICDA for Normally Dry Natural Gas 
Pipelines,” NACE International CORRO-
SION/2006, Paper 06183, San Diego, 
Mar. 12-16, 2006.

liquids to the inspection location. As 
a result, internal metal loss identifi ed 
at this location is likely historical and 
not active. Further verifi cation used an 
additional examination site upstream 
of Site 6. This site lies immediately 
after the gas purchase point at the fi rst 
pipeline inclination angle greater than 
the calculated critical angle determined 
by current system fl ow parameters. De-
tailed examination of all three parallel 
lines found no internal metal loss.
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location and its proximity to a creek 
rendered this work unsuccessful. The 
company instead commissioned an in-
line inspection of the line to determine 
if and to what extent additional metal 
loss was present. 

Site 6 lies at a pipeline inclination 
angle greater than critical. This site has 
three parallel lines (4-in., 6-in., and 
12-in.) in the pipeline right-of-way. 
Internal metal loss had occurred on 
the oldest of the three lines, a 4.5-in 
diameter line installed in 1952. Current 
fl ow conditions made it unlikely liquids 
would reach this location. 

Subject matter experts verifi ed that 
before installation of the 12-in. line 
(1970), fl ow was high enough to push 
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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 release of steady state simulation software
A new release of this fi rm’s steady state 

simulation software—ProSimPlus—is now 
available.

The software is used in design and 
operation of existing plants for process 
optimization, units troubleshooting or 
debottlenecking, plants revamping, or for 
performing front-end engineering analy-
sis. It provides a thermodynamic module 
and a comprehensive unit operations 
library that allow the modeling of a variety 
of processes. It’s suited for chemical, 
petrochemical, refi ning, and gas treatment 
operations.

Improvements to this new release focus 
on its thermodynamic package, compre-
hensive set of unit operation models, and 
convergence methods. Additionally, a new 
an easy to use and learn graphical interface 
helps ensure quick learning and optimize 
access to simulation results.

Simulis Thermodynamics, the fi rm’s 
thermodynamic server, is fully embed-
ded in ProSimPlus. Beside fl exibility in the 

defi nition of thermodynamic profi les used 
in the process, this module offers a full 
set of functions for the detailed analysis of 
the thermophysical phenomena that can 
occur in a process. In particular, transport 
or thermodynamic properties and phase 
equilibria on streams can be calculated 
in only a few clicks. The thermodynamic 
model library was enriched with equations 
of state PR78 and PR78BM and with sever-
al calculation services in particular for Reid 
vapor pressure, equilibrium constants, and 
surface tension or residue curves plotting.

Several unit operation modules such as 
the pipe segment or the heat exchanger 
were enhanced with additional confi gura-
tion options or new calculation methods. 
In particular, a new interface was built for 
the optimization module allowing the user 
to confi gure the calculation parameters 
more easily.

Source: ProSim, Stratege Batiment A, 
BP 27210, F-31672, Labege Cedex, France.

New mass fl ow controller
The B-Series mass fl ow controller is a 

new family of mass fl ow products de-
signed to be insensitive to fl uctuations in 
pressure and temperature.

Built on a standard 1.125-in. wide plat-
form with a powerful user interface and 
local digital display, the B-Series provides 
a compact fl ow measurement and control 
solution that the company says eliminates 
the need for costly temperature and pres-
sure control devices and systems.

 The B-Series is designed to minimize 
all sources of gas fl ow inaccuracy. It prom-
ises accuracy, fast response, stability, and 
resistance to fl ow variation due to pressure 
and temperature fl uctuations.

The B-Series is a pressure and temper-
ature-insensitive device. The mass fl ow 
controller actively measures line pressure 
and adjusts the control valve to virtu-
ally eliminate actual fl ow and fl ow signal 
changes as a result of pressure fl uctuations.

Source: Brooks Instrument LLC, 407 
W. Vine St., Hatfi eld, PA 19440.

The Petroleum Industry at your � ngertips

ANYTIME   ANYWHERE

An Oil & Gas Journal digital 
subscription delivers industry 
news and analysis wherever you 
are and whenever you want it.

Digital Advantages

• Same great magazine - Exact copy of 
printed weekly magazine

• Immediate access - Read online or 
o�  ine - New issue available every Friday

• Easy navigation - Keyword search and 
hyperlink to speci� c content

• Paperless archives - Keep back issues 
for fast reference and easy storage

Subscribe Today!

www.BuyOGJ5.com

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.BuyOGJ5.com&id=13913&adid=P59A1
http://www.qmags.com/clickthrough.asp?url=www.ogjonline.com&id=13913&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.qmags.com&id=13913&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.ogjonline.com&id=13913&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.qmags.com&id=13913&adid=logo


S e r v i c e s / S u p p l i e r s

60 Oil & Gas Journal / May 18, 2009

Schlumberger, 
Paris, has announced a series of key 

management changes targeting technology 
integration and enhanced service delivery. 
With these changes, the Schlumberger 
Product Group technology portfolio will 
be further streamlined while backed by 
a closely linked Research, Engineering, 
Manufacturing, and Sustaining orga-
nization.  In addition to this change in 
technology development and deployment, 
closer integration will also improve ef-
fi ciency across Area and GeoMarket fi eld 
operations. Reporting to Chakib Sbiti, 
executive vice-president, will be Product 
Group presidents Paal Kibsgaard, Reservoir 
Characterization; Doug Pferdehirt, Reser-
voir Production; and Jeff Spath, Reservoir 
Management. Also reporting to Sbiti are 
Charles Woodburn, vice president, Engi-
neering, Manufacturing, and Sustaining; 
and Satish Pai, vice-president, Operations. 
Reporting to Pai are area presidents Mark 
Corrigan, Europe, Africa, and CIS, with 
headquarters in Paris; Bill Coates, North 
America, and located in Houston; Cesar 
Jaime, Latin America, and based in Rio de 
Janeiro; and Aaron Gatt, Florida, Middle 
East, and Asia and headquartered in Dubai. 
In addition, Miguel Galuccio, president of 
Schlumberger Integrated Project Manage-
ment, reports to Pai.

Schlumberger is the world’s leading 
supplier of technology, integrated project 
management, and information solutions to 
the global oil and gas industry.

O’Brien’s Response Management Inc.,
Houston, has named Tim O’Leary vice-

president of communications to lead its 
news media and pub-
lic relations services, a 
newly created compo-
nent to its emergency 
response and crisis 
management business. 
O’Leary previously 
worked at Shell Oil 
Co. for nearly 8 years, 
where he provided 
communications 
services to a variety 
of Shell business units and served as a 
company spokesperson. He was also the 

crisis management focal point for Shell 
in North America. O’Leary is a retired US 
Navy commander and qualifi ed as a US 
Navy surface warfare offi cer. He served on 
a variety of ships and shore stations and 
was also designated with a subspecialty in 
public affairs, a fi eld in which he worked 
most during his 20-year Navy career. 

O’Brien’s is a global provider of 
environmental compliance, emergency 
preparedness, response management, 
disaster services, and crisis management 
for numerous industry sectors and govern-
ment agencies.

Subsea 7 Inc.,
George Town, Cayman Islands, has 

acquired through its subsidiary Subsea 7 
Ltd. the exclusive global license rights for 
a new subsea hot tap technology known as 
Subsea Grouted Tee (SSGT). SSGT enables 
intervention activities to be carried out on 
high- and low-pressure subsea pipelines, 
without the need for major hyperbaric 
welding operations.  The Grouted Tee tech-
nology was fi rst developed by Advantica, 
now GL Industrial Services UK Ltd., in the 
1990s and used on cross-country, high-
pressure onshore pipelines and distribu-
tion networks worldwide. In 2006, Subsea 
7 embarked with GL on an industry-spon-
sored joint industry project to convert the 
technology for subsea applications. 

Subsea 7 is one of the world’s lead-
ing subsea engineering and construction 
companies, offering all the expertise and 
assets that make SURF (subsea umbilical, 
riser, and fl owline) fi eld development 
possible. 

ITS Group, 
Aberdeen, formed ITS Arabia Ltd. fol-

lowing a joint venture agreement with 
Saudi Arabian services company Shoaibi 
Group. The JV will be based in Al Khobar, 
Saudi Arabia, and provide a wide range of 
drilling equipment and associated services 
to regional oil and gas companies. Plans 
are under way to establish a machine shop 
facility for manufacturing , repair, and 
inspection activity, which will support 
further investment in equipment and per-
sonnel during the next 18-24 months. The 
JV offers drill pipe, drill collars, stabiliz-
ers, drilling jars, casing running equip-

ment, fi shing tools, and pressure control 
equipment for sale or rent. In addition, ITS 
Arabia offers fi shing, tubular running, and 
other machine shop services. 

ITS, active in Saudi Arabia for 3 years, 
offers drilling and pressure control equip-
ment, casing running and fi shing services, 
and machine shop manufacturing, inspec-
tion, and refurbishment services.

Shoaibi Group provides oil and gas 
services through strategic partnerships 
and is also involved in the power, IT, and 
telecommunications sectors in the Middle 
East and North Africa. 

Mustang Engineering,
Houston, has appointed A.J. Cortez and 

John W. Dalton Sr. to the newly created 
positions of executive vice-presidents. 
Cortez has worldwide 
oversight of four of 
Mustang’s six business 
units: Upstream, Pipe-
line, Process Plants, 
and Automation & 
Control.  Cortez has 
34 years experience 
in the design, project, 
and construction 
management of oil 
and gas projects.  He 
is a graduate of Texas 
A&M University and a member of the 
National Society of Professional Engineers. 
Dalton has oversight for global engineer-

ing, project services, 
construction op-
erations, and the Mid-
stream and Process 
& Industrial Business 
Units.  A graduate 
of the University of 
Houston, he has more 
than 37 years of in-
dustry experience and 
serves as 2009 chair-
man of the executive 
committee for the 

Construction Industry Institute.
Mustang, a unit of Wood Group, pro-

vides design, engineering, procurement, 
project management, and construction 
management services to the upstream 
oil and gas, midstream, and refi ning and 
petrochemicals industries. 

Cortez

Dalton

O’Leary
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ALWAYS COMPREHENSIVE

Comprehensive coverage of trans-

mission, gathering, and distribution 

pipelines for petroleum and natural 

gas and all associated facilities.

ALWAYS CURRENT

Regular updates keep you informed 

of the latest pipeline developments.

ALWAYS COMPLETE

The MAPSearch Research staff’s 

unyielding attention to detail along 

with long-standing relationships 

within the energy industry enable us 

to provide the most complete and 

accurate information available.

ALWAYS SUPPORTABLE

MAPSearch provides up-to-date 

maintenance and support.

MAPSearch provides you with the latest maps and data related 

to pipeline systems in the U.S., Canada, Mexico and offshore Gulf 

of Mexico. We bring you hard-to-fi nd information collected from 

pipeline operators, government, and regulatory agencies on more 

than 1,000,000 miles of pipeline, over 33,000 facilities and 4,500 

interconnects — offshore and on.

Our pipeline-related products bring you

• A choice of formats — printed map products or digital data in 

GIS format

• In-depth information — including commodity transported, 

pipeline diameter, owner/operator, direction of fl ow, facility/

pipeline interconnections and more

• Complete coverage — Crude Oil, LPG/NGL, Natural Gas, 

Petrochemicals, Refi ned Products, Specialty Gases and 30 

types of facilities

• Semi-Annual updates sent to GIS clients

Get the Job Done with MAPSearch®

For more information on PennWell’s 

MAPSearch North American Pipeline offering:

Call 800.823.6277  |  Email sales@mapsearch.com  |  Visit www.MAPSearch.com

GIS  Data  f o r  the  Ene rgy  Indus t r y 

Offshore and Onshore Pipeline Systems and Facilities
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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.

REFINERY REPORT—MAY 1, 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 ............................................................. 1,203 1,213 2,488 82 374 79 52
PADD 2 ............................................................. 3,187 3,160 2,044 232 896 59 235
PADD 3 ............................................................. 7,626 7,467 2,773 740 2,294 141 613
PADD 4 ............................................................. 525 518 258 25 167 11 173
PADD 5 ............................................................. 2,536 2,396 1,355 353 476 131 ––

May 1, 2009 ..................................................... 15,077 14,754 8,918 1,432 4,207 421 973
Apr. 24, 2009 ................................................... 14,612 14,334 8,790 1,442 4,153 476 1,005
May 2, 20082 ................................................... 14,948 14,649 8,677 1,400 4,239 715 1,115

17,672 Operable capacity 85.3% utilization rate

1Includes PADD 5. 2Revised.
Source: US Energy Information Administration
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 .................................................. 15,203 57,149 39,643 10,650 55,154 14,790 2,993
PADD 2 .................................................. 85,294 50,096 20,770 7,531 35,012 1,320 15,853
PADD 3 .................................................. 196,835 71,848 41,314 12,930 40,736 15,092 25,042
PADD 4 .................................................. 17,136 5,509 2,044 566 3,258 239 1870
PADD 5 .................................................. 60,790 27,843 22,424 8,991 12,373 4,486 ––

May 1, 2009 ........................................ 375,258 212,445 126,195 40,668 146,533 35,927 44,758
Apr. 24, 2009 ........................................ 374,653 212,612 126,734 40,188 144,105 36,282 43,119
May 2, 20082 ........................................ 325,583 211,883 106,476 38,792 105,724 38,597 29,848

1Includes PADD 5. 2Revised.
Source: US Energy Information Administration
Data available in OGJ Online Research Center.

PURVIN & GERTZ LNG NETBACKS—MAY 8, 2009

–––––––––––––––––––––––––––– Liquefaction plant ––––––––––––––––––––––––––––––––
Receiving Algeria Malaysia Nigeria Austr. NW Shelf Qatar Trinidad
terminal –––––––––––––––––––––––––––––––– $/MMbtu ––––––––––––––––––––––––––––––––––––

Barcelona 8.14 5.38 6.56 5.28 5.91 6.49
Everett 3.21 1.38 2.90 1.49 1.85 3.46
Isle of Grain 2.89 1.08 2.37 0.99 1.54 2.39
Lake Charles 1.67 –0.01 1.48 0.16 0.36 2.19
Sodegaura 3.57 5.90 3.83 5.29 4.65 3.03
Zeebrugge 4.57 2.57 3.85 2.49 3.01 3.90

Defi nitions, see OGJ Apr. 9, 2007, p. 57.
Source: Purvin & Gertz Inc.
Data available in OGJ Online Research Center.

OGJ CRACK SPREAD

*5-8-09 *5-9-08   Change Change,
 ———–—$/bbl ——–—— %

SPOT PRICES
 Product value 64.67 133.50 –68.83 –51.6 
 Brent crude 54.94 120.92 –65.99 –54.6 
 Crack spread 9.74 12.59 –2.85 –22.6 

FUTURES MARKET PRICES
One month
 Product value 65.76 136.67 –70.91 –51.9 
 Light sweet
 crude 56.00 123.00 –67.00 –54.5 
 Crack spread 9.76 13.68 –3.91 –28.6 
Six month
 Product value 66.04 132.48 –66.45 –50.2 
 Light sweet
 crude 61.40 120.91 –59.51 –49.2 
 Crack spread 4.64 11.58 –6.94 –59.9 

*Average for week ending.
Source: Oil & Gas Journal
Data available in OGJ Online Research Center.

IMPORTS OF CRUDE AND PRODUCTS

— Districts 1–4 — — District 5 — ———— Total US ———— 
5-1 4-24 5-1 4-24 5-1 4-24 *5-2

2009 2009 2009 2009 2009 2009 2008
—–––––––––––––––––––––––– 1,000 b/d ––––––––––––––––––––––––—

Total motor gasoline ..................... 769 841 54 0 823 841 1,494
Mo. gas. blending comp................ 583 680 34 0 617 680 1,098
Distillate ........................................ 165 123 0 0 165 123 187
Residual ......................................... 336 327 60 59 396 386 317
Jet fuel–kerosine .......................... 79 41 44 15 123 56 131
Propane–propylene ....................... 138 168 2 8 140 176 127
Other .............................................. 277 318 (15) 40 262 358 42

Total products .............................  2,347  2,498  179  122 2,526 2,620  3,396 

Total crude ..................................  8,157  8,836  1,763  988 9,920 9,824  10,628 

Total imports ...............................  10,504  11,334  1,942  1,110  12,446  12,444  14,024 

*Revised.
Source: US Energy Information Administration
Data available in OGJ Online Research Center.
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OGJ PRODUCTION REPORT 

15-8-09 25-9-08
–—— 1,000 b/d —–—

(Crude oil and lease condensate)
Alabama ................................ 20 21
Alaska .................................... 695 695
California ............................... 653 653
Colorado ................................ 64 65
Florida .................................... 5 5
Illinois .................................... 28 26
Kansas ................................... 103 105
Louisiana ............................... 1,435 1,300
Michigan ............................... 15 16
Mississippi ............................ 61 58
Montana ................................ 91 87
New Mexico .......................... 163 160
North Dakota ......................... 196 153
Oklahoma .............................. 175 170
Texas...................................... 1,347 1,338
Utah ....................................... 57 57
Wyoming ............................... 150 147
All others ............................... 67 76

 Total ................................. 5,325 5,132
1OGJ estimate. 2Revised.

Source: Oil & Gas Journal.
Data available in OGJ Online Research Center.

US CRUDE PRICES
5-8-09
$/bbl*

Alaska-North Slope 27° ....................................... 42.37 
South Louisiana Sweet ........................................ 58.00 
California-Kern River 13° ..................................... 51.30 
Lost Hills 30° ........................................................ 60.05 
Wyoming Sweet................................................... 47.13 
East Texas Sweet ................................................. 54.50 
West Texas Sour 34° ........................................... 49.00 
West Texas Intermediate ..................................... 55.00 
Oklahoma Sweet .................................................. 55.00 
Texas Upper Gulf Coast ........................................ 48.00 
Michigan Sour ...................................................... 47.00 
Kansas Common................................................... 54.25 
North Dakota Sweet ............................................ 45.75 

*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.

WORLD CRUDE PRICES

$/bbl1 5-1-09

United Kingdom-Brent 38° .................................... 49.78 
Russia-Urals 32° ................................................... 48.57 
Saudi Light 34°...................................................... 47.91 
Dubai Fateh 32° .................................................... 49.06 
Algeria Saharan 44°.............................................. 49.96 
Nigeria-Bonny Light 37° ....................................... 51.24 
Indonesia-Minas 34°............................................. 53.13 
Venezuela-Tia Juana Light 31° ............................. 50.61 
Mexico-Isthmus 33° .............................................. 50.50 

-

OPEC basket .......................................................... 49.76 
-

Total OPEC2 ............................................................ 48.97 
Total non-OPEC2 .................................................... 48.84 
Total world2 ........................................................... 48.91 
US imports3 47.82

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.

US NATURAL GAS STORAGE1

5-1-09 4-24-09 4-24-08 Change,
–——––—— bcf —––——– %

Producing region ............... 831 805 546 52.2
Consuming region east ..... 768 710 685 12.1
Consuming region west .... 319 308 196 62.8

Total US ........................... 1,918 1,823 1,427 34.4
 Change,

 Feb. 09 Feb. 08 %

Total US2 .......................... 1,761 1,465 20.2

1Working gas. 2At end of period.
Source: Energy Information Administration 
Data available in OGJ Online Research Center.

SMITH RIG COUNT 

 5-8-09  5-9-08
Proposed depth, Rig Percent Rig Percent

ft count footage* count footage*

0-2,500 42 7.1 83 6.0
2,501-5,000 61 65.5 118 55.0
5,001-7,500 117 12.8 213 14.5

7,501-10,000 197 5.0 418 4.3
10,001-12,500 179 4.4 463 2.5
12,501-15,000 165 –– 282 ––
15,001-17,500 110 –– 117 ––
17,501-20,000 48 –– 76 ––
20,001-over 37 –– 37 ––
 Total 956 7.9 1,807 7.2

INLAND 10 28
LAND 901 1,722
OFFSHORE 45 57

*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

5-1-09 5-1-09
¢/gal ¢/gal

Spot market product prices

Motor gasoline
 (Conventional-regular)
 New York Harbor....... 143.50 
 Gulf Coast ................. 142.75 
 Los Angeles............... 160.50 

Amsterdam-Rotterdam-
 Antwerp (ARA) ........ 138.81 
 Singapore .................. NA
Motor gasoline

(Reformulated-regular)
 New York Harbor....... 152.13 
 Gulf Coast ................. 149.00 
 Los Angeles............... 166.50 

Heating oil No. 2
 New York Harbor....... 134.50 
 Gulf Coast ................. 132.00 
Gas oil
 ARA ........................... 138.81 
 Singapore .................. NA

Residual fuel oil
 New York Harbor....... 109.83 
 Gulf Coast ................. 117.33 
 Los Angeles............... 124.38 
 ARA ........................... 102.36 
 Singapore .................. 107.93 

Source: DOE Weekly Petroleum Status Report.
Data available in OGJ Online Research Center.

BAKER HUGHES RIG COUNT 

 5-8-09 5-9-08

Alabama ........................................... 4 6
Alaska............................................... 5 5
Arkansas........................................... 48 45
California .......................................... 21 40
 Land................................................ 20 38
 Offshore ......................................... 1 2
Colorado ........................................... 43 121
Florida............................................... 0 0
Illinois ............................................... 1 1
Indiana.............................................. 0 2
Kansas .............................................. 16 11
Kentucky ........................................... 10 10
Louisiana .......................................... 138 150
 N. Land ........................................... 75 51
 S. Inland waters ............................. 7 22
 S. Land ........................................... 10 21
 Offshore ......................................... 46 56
Maryland .......................................... 0 0
Michigan .......................................... 0 1
Mississippi ....................................... 10 12
Montana ........................................... 1 10
Nebraska .......................................... 1 0
New Mexico ..................................... 34 76
New York .......................................... 1 8
North Dakota .................................... 36 61
Ohio .................................................. 7 12
Oklahoma ......................................... 84 210
Pennsylvania .................................... 28 19
South Dakota.................................... 1 3
Texas ................................................ 355 889
 Offshore ......................................... 4 10
 Inland waters ................................. 0 1
 Dist. 1 ............................................. 13 30
 Dist. 2 ............................................. 11 33
 Dist. 3 ............................................. 25 59
 Dist. 4 ............................................. 43 93
 Dist. 5 ............................................. 87 179
 Dist. 6 ............................................. 55 120
 Dist. 7B........................................... 11 34
 Dist. 7C........................................... 8 69
 Dist. 8 ............................................. 39 125
 Dist. 8A .......................................... 11 23
 Dist. 9 ............................................. 23 38
 Dist. 10 ........................................... 25 75
Utah .................................................. 14 40
West Virginia ................................... 23 26
Wyoming .......................................... 35 71
Others—NV-4; TN-3; VA-4;
 WA-1 .............................................. 12 17

 Total US ...................................... 928 1,846
 Total Canada ............................. 63 122

 Grand total ................................. 991 1,968
US Oil rigs ........................................ 190 361
US Gas rigs....................................... 730 1,475
Total US offshore ............................. 53 69
Total US cum. avg. YTD ................ 1,227 1,790

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 GASOLINE PRICES 

Price Pump Pump
ex tax price* price
5-6-09 5-6-09 5-7-08

————— ¢/gal —————

(Approx. prices for self-service unleaded gasoline)
Atlanta.......................... 160.2 206.7 372.9
Baltimore ...................... 160.8 202.7 359.4
Boston .......................... 158.8 200.7 354.4
Buffalo .......................... 146.8 207.7 376.8
Miami ........................... 152.1 203.7 381.9
Newark ......................... 181.3 213.9 346.7
New York ...................... 131.8 192.7 363.1
Norfolk.......................... 156.4 194.8 345.5
Philadelphia.................. 158.1 208.8 363.9
Pittsburgh ..................... 161.2 211.9 362.7
Wash., DC .................... 179.4 217.8 371.2
 PAD I avg ................. 158.8 205.6 363.5

Chicago......................... 159.8 224.2 397.3
Cleveland...................... 161.8 208.2 353.5
Des Moines .................. 163.8 204.2 349.7
Detroit .......................... 150.8 210.2 363.3
Indianapolis .................. 143.8 203.2 359.6
Kansas City................... 162.2 198.2 341.9
Louisville ...................... 163.3 204.2 370.5
Memphis ...................... 163.1 202.9 347.8
Milwaukee ................... 156.9 208.2 375.9
Minn.-St. Paul .............. 163.2 207.2 355.0
Oklahoma City .............. 157.2 192.6 344.6
Omaha .......................... 158.6 203.9 352.6
St. Louis........................ 158.2 194.2 359.0
Tulsa ............................. 157.8 193.2 339.7
Wichita ......................... 155.8 199.2 344.5
 PAD II avg ................ 158.4 203.6 357.0

Albuquerque ................. 161.5 197.9 348.7
Birmingham .................. 156.6 195.9 353.8
Dallas-Fort Worth ......... 154.5 192.9 355.5
Houston ........................ 154.5 192.9 350.8
Little Rock..................... 155.7 195.9 352.7
New Orleans ................ 153.5 191.9 349.8
San Antonio.................. 152.5 190.9 346.3
 PAD III avg ............... 155.5 194.0 351.1

Cheyenne...................... 171.4 203.8 335.3
Denver .......................... 166.5 206.9 365.3
Salt Lake City ............... 159.0 201.9 347.2
 PAD IV avg ............... 165.6 204.2 349.3

Los Angeles .................. 148.1 215.2 390.4
Phoenix ......................... 166.8 204.2 340.1
Portland ........................ 181.8 225.2 367.3
San Diego ..................... 167.1 234.2 399.0
San Francisco ............... 172.1 239.2 405.8
Seattle .......................... 169.3 225.2 376.3
 PAD V avg ................ 167.5 223.9 379.8

Week’s avg. ................ 159.9 205.5 360.4
Apr. avg. ...................... 156.7 202.3 339.3
Mar. avg. ..................... 147.6 193.2 319.7
2009 to date ................ 146.4 192.0 ––
2008 to date ................ 276.1 319.7 ––

*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.
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MUSE, STANCIL & CO.

GASOLINE MARKETING MARGINS

Los
Chicago* Houston Angeles New York

  Mar. 2009 ——————— ¢/gal ———————

  Retail price 204.98 186.63 218.59 203.92
  Taxes 50.30 38.40 53.58 47.09
  Wholesale price 145.44 143.34 152.09 147.50
  Spot price 133.96 133.31 148.10 129.60
   Retail margin 9.25 4.89 12.92 9.33
   Wholesale margin 11.48 10.03 3.99 17.90
  Gross marketing margin 20.73 14.92 16.91 27.23
  Feb. 2009 20.32 28.63 9.88 32.05
  YTD avg. 21.09 18.00 9.29 28.17
  2008 avg. 33.11 32.15 27.22 41.81
  2007 avg. 26.96 23.12 19.05 31.10
  2006 avg. 19.74 20.34 18.03 27.90

  *The wholesale price shown for Chicago is the RFG price utilized for the
  wholesale margin. The Chicago retail margin includes a weighted average 
  of RFG and conventional wholesale purchases. 
  Source: Muse, Stancil & Co. See OGJ, Oct. 15, 2001, p. 46.

  Data available in OGJ Online Research Center.
  Note: Margins include ethanol blending in all markets.

MUSE, STANCIL & CO.

ETHYLENE MARGINS

Ethane Propane Naphtha
——–——– ¢/lb ethylene –—–———

 Apr. 2009
 Product revenues 39.18 58.99 70.21
 Feedstock costs –15.20 –36.52 –68.43

  Gross margin 23.98 22.47 1.78
 Fixed costs –5.38 –6.36 –7.19
 Variable costs –3.15 –3.65 –4.78

 Cash operating
  margin 15.45 12.46 –10.19

 Mar. 2009 16.23 12.33 –8.88
 YTD avg. 15.03 10.54 –7.88
 2008 avg. 21.00 22.89 –5.91
 2007 avg. 14.41 14.14 –7.42
 2006 avg. 19.54 22.45 1.36

 Source: Muse, Stancil & Co. See OGJ, Sept. 16, 2002, p. 46.

 Data available in OGJ Online Research Center.

MUSE, STANCIL & CO.

US GAS PROCESSING MARGINS

Gulf Mid-
Coast continent

 Apr. 2009 ———–– $/Mcf —–—–—

Gross revenue
  Gas 3.38 2.55
  Liquids 0.70 1.78
 Gas purchase cost 3.76 3.43
 Operating costs 0.07 0.15
 Cash operating margin 0.26 0.75

 Mar. 2009 0.18 0.77
  YTD avg. 0.16 0.71
  2008 avg. 0.45 1.61
  2007 avg. 0.44 1.47
  2006 avg. 0.26 0.97
 Breakeven producer payment,
  % of liquids 59% 55%

  Source: Muse, Stancil & Co. See OGJ, May 21, 2001, p. 54.

 Data available in OGJ Online Research Center.

MUSE, STANCIL & CO. REFINING MARGINS

US US US US North- South-
Gulf East Mid- West west east

Coast Coast west Coast Europe Asia
——————––––––––––––––––—––—— $/bbl —–————–—–––––––––––––————

 Apr. 2009
 Product revenues 61.80 56.76 59.69 61.60 57.55 55.54
 Feedstock costs –55.27 –52.69 –51.25 –47.73 –51.29 –53.03

  Gross margin 6.53 4.07 8.44 13.87 6.26 2.51
 Fixed costs –2.13 –2.46 –2.39 –2.79 –2.39 –1.86
 Variable costs –1.34 –1.04 –1.23 –2.17 –2.14 –0.76

 Cash operating
  margin 3.06 0.57 4.82 8.91 1.73 –0.11
  Mar. 2009 2.14 –1.12 2.12 5.55 1.76 –0.73
  YTD avg. 4.01 1.11 5.16 13.51 3.70 1.45
  2008 avg. 9.09 3.04 11.53 13.42 6.35 3.07
  2007 avg. 12.60 6.65 18.66 20.89 5.75 2.25
  2006 avg. 12.54 6.38 14.97 23.69 5.88 0.90

Source: Muse, Stancil & Co. See OGJ, Jan. 15, 2001, p. 46

Data available in OGJ Online Research Center.

PROPANE 

PRICES

Mar. Apr. Mar. Apr.
2009 2009 2008 2008

——–—––––––––– ¢/gal —––—–––––——–

 Mont
  Belvieu 65.34 63.82 147.47 159.03
 Conway 65.59 64.45 146.63 157.08
 Northwest
  Europe 67.16 60.20 165.01 168.13

 Source: EIA Weekly Petroleum Status Report

 Data available in OGJ Online Research Center.

WATERBORNE ENERGY INC.

US LNG IMPORTS
Change

Mar. Feb. Mar. from a
2009 2009 2008  year ago,

 Country ————— MMcf ———— %

 Algeria –– –– –– ––
 Egypt 11,670 5,840 0 ––
 Equatorial Guinea –– –– –– ––
 Nigeria –– –– –– ––
 Norway 2,890 5,990 2,940 –1.7
 Qatar –– –– –– ––
 Trinidad and 
  Tobago 22,240 15,990 18,010 23.5

Total 36,800 27,820 20,950 75.7

 Source: Waterborne Energy Inc. 

  Data available in OGJ Online Research Center.
.

OIL IMPORT FREIGHT COSTS*

Cargo Freight
size, (Spot rate)

  Source Discharge Cargo 1,000 bbl worldscale $/bbl

  Caribbean New York Dist. 200 –– ––
  Caribbean Houston Resid. 380 61 0.79
  Caribbean Houston Resid. 500 55 0.71
  N. Europe New York Dist. 200 119 2.19
  N. Europe Houston Crude 400 73 1.96
  W. Africa Houston Crude 910 55 1.70
  Persian Gulf Houston Crude 1,900 22 1.28
  W. Africa N. Europe Crude 910 55 1.25
  Persian Gulf N. Europe Crude 1,900 22 0.89
  Persian Gulf Japan Crude 1,750 30 1.00

  *Apr. 2009 average. 

   Source: Drewry Shipping Consultants Ltd. Data available in OGJ Online Research Center. 

INTERNATIONAL RIG COUNT
––––––– Apr. 09 –––––– Apr. 08

 Region  Land Off. Total Total

 WESTERN HEMISPHERE
  Argentina................................ 46 1 47 88
  Bolivia..................................... 4 –– 4 2
  Brazil....................................... 32 30 62 46
  Canada ................................... 74 1 74 106
  Chile ....................................... 1 –– 1 1
  Colombia ................................ 27 –– 27 40
  Ecuador................................... 10 –– 10 7
  Mexico.................................... 99 28 127 102
  Peru ........................................ 5 –– 5 7
  Trinidad ................................... –– –– –– 5
  United States ......................... 947 48 995 1,829
  Venezuela ............................... 53 12 65 82
  Other....................................... 1 –– 1 ––

--------------- --------------- --------------- ---------------
  Subtotal ................................ 1,299 119 1,418 2,314 
 ASIA-PACIFIC
  Australia ................................. 9 10 19 30
  Brunei ..................................... 1 3 4 2
  China-offshore........................ –– 23 23 19
  India........................................ 49 22 71 81
  Indonesia ................................ 54 16 70 65
  Japan...................................... 3 –– 3 5
  Malaysia................................. –– 11 11 9
  Myanmar ................................ 3 1 4 7
  New Zealand .......................... 3 1 4 5
  Papua New Guinea ................ 3 –– 3 4
  Philippines .............................. 3 –– 3 2
  Taiwan .................................... –– –– –– ––
  Thailand.................................. 4 9 13 10
  Vietnam .................................. –– 8 8 8
  Other....................................... –– –– –– 2

--------------- --------------- --------------- ---------------
  Subtotal ................................ 132 104 236 249
 AFRICA
  Algeria .................................... 32 –– 32 30
  Angola .................................... –– 2 2 7
  Congo ..................................... 1 1 2 2
  Gabon ..................................... –– 1 1 2
  Kenya...................................... –– –– –– ––
  Libya ....................................... 10 1 11 15
  Nigeria.................................... 2 4 6 9
  South Africa ........................... –– –– –– 1
  Tunisia .................................... 3 2 5 3
  Other....................................... 2 1 3 4

--------------- --------------- --------------- ---------------
  Subtotal ................................ 50 12 62 73
 MIDDLE EAST
  Abu Dhabi............................... 8 3 11 12
  Dubai ...................................... –– 1 1 ––
  Egypt....................................... 41 7 48 55
  Iran ......................................... –– –– –– ––
  Iraq ......................................... –– –– –– ––
  Jordan .................................... 1 –– 1 ––
  Kuwait .................................... 11 –– 11 13
  Oman ...................................... 51 –– 51 55
  Pakistan .................................. 20 –– 20 19
  Qatar....................................... 1 7 8 12
  Saudi Arabia........................... 55 12 67 78
  Sudan ..................................... –– –– –– ––
  Syria ....................................... 24 –– 24 21
  Yemen..................................... 10 –– 10 13
  Other....................................... 1 –– 1 1

--------------- --------------- --------------- ---------------
  Subtotal ................................ 223 30 253 279
 EUROPE
  Croatia .................................... –– –– –– ––
  Denmark ................................. –– 4 4 3
  France ..................................... –– 1 1 1
  Germany ................................. 7 1 8 10
  Hungary .................................. 2 1 3 3
  Italy......................................... 3 –– 3 4
  Netherlands............................ –– 3 3 3
  Norway ................................... –– 22 22 19
  Poland..................................... 2 –– 2 1
  Romania ................................. 7 1 8 20
  Turkey ..................................... 2 3 5 5
  UK ........................................... 1 18 19 18
  Other....................................... 6 2 8 6

--------------- --------------- --------------- ---------------
  Subtotal ................................ 30 56 86 93
  Total ....................................... 1,734 321 2,055 3,008 

Defi nitions, see OGJ Sept. 18, 2006, p. 42.
  Source: Baker Hughes Inc.

  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 918-831-9776,

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.
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EQUIPMENT FOR SALE 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

BUY/SELL

ARE YOU INTERESTED IN 

BUYING OR SELLING A BUSINESS?

CALL A PROFESSIONAL

405-526-3622 FNBC OKLA

ASK FOR VERONICA

BUSINESS OPPORTUNITY

Want to purchase minerals and other oil/gas 

interests.  Send details to:  P.O. Box 13557,

Denver, CO 80201.

BUSINESS OPPORTUNITY

Investors wanted, top prospect, Clay County, 

Texas.  Multiple-zone prospect, include the 

Ellenburger, Barnett Shale, Caddo and Atoka.

Please contact Richard for details 817-797-6719.

CONSULTANT

STRUCTURES

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

OGJ

Classifi eds

Get Results
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For Sale 
(9) GE 3002J  14000HP Mechanical  

Drive Gas Turbines
Three turbines installed but never 

commissioned.  Balance 6k to 95k fired hours.  
Scheduled availability beginning July 2009 

Japan Inc 
Ardsley New York 10502 
sales@japan-power.com 

phone 914 693 0400 fax 914 693 3824

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

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 

P L A N T  D I S M A N T L I N G
P R O C E S S  E Q U I P M E N T

Nationwide Service

Superior HSE Record

$22 Million Insurance

Licensed and Bonded

Technical Sales Staff

Preferred Contractor
to the World’s Leading
Oil & Gas Corporations

� REFINERY

� GAS PLANT

� PETROCHEMICAL

� TERMINAL

(713) 991-7843
Midwest-Steel.com

MIDWEST STEEL

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
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EMPLOYMENT

CAMERON France SAS, Sté internationale, 800 p. en France (CA 2008 : 520 M° de dollars),
spécialisée dans la fabrication de biens d’équipement pour l’industrie pétrolière et gazière, recherche
Directement rattaché au Directeur Grands Comptes, vous êtes responsable d’un portefeuille
clients. Vous êtes en charge de la promotion de nos produits et de nos services (Surface &
Subsea) auprès des principaux opérateurs pétroliers ainsi qu’auprès des sociétés d’Ingénierie.
Vous intervenez comme conseil et support technique dans le respect des règles du groupe. Vous
contribuez à l’élaboration de la stratégie tant technique que commerciale pour la conquête de
nouveaux marchés sur votre secteur. 
De formation technico-commerciale (BAC + 4 mini), vous avez une expérience significative dans
l’industrie pétrolière et dans un poste équivalent. Le poste est basé à Pau ou à Paris avec des
déplacements à l’étranger. La pratique de l’anglais courant est exigée, l’espagnol serait un plus.
Réelles opportunités d’évolution au sein d’un groupe international.
Merci d'adresser lettre de motivation + CV + photo à : pierrette.jeannots@c-a-m.com 

www.c-a-m.com

1 Responsable Grands Comptes h/f
Paris - Pau 

RESEARCH SCIENTIST 
Chevron seeks Research Scientist (Earth 
Sciences Developer) in Houston, TX.  MS in 
Geology, Geophysics or related + 1 yr exp. 
in the job offered or as a Geological 
Programmer in the design/development of 
geological & geophysical software. Reqd 
skills: geological & geophysical processes 
such as seismic interpretation, structural 
modeling, sub-surface mapping, 3D 
visualization and/or reservoir 
characterization; Software Development Kits 
(SDK) to enhance geological and 
geophysical applications frameworks; Linux, 
C++, .net programming; object-oriented 
analysis, design and programming. Mail 
resume: Chevron, 1400 Smith St., Houston, 
TX 77002 Attn Y. Vasquez. Ref job 116.

Books, Books…

So Many Books

Check out over 50,000 energy industry titles at 

www.PennEnergy.com

PennEnergy.com is your best source 

for the largest and most comprehensive 

compilation of books related to the 

energy industry.

• Oil & Gas

• Power Systems

• Renewable Energy

• Business Management

• Mechanical & Chemical Engineering

Hiring? Selling Equipment? NeedEquipment?
Contact:  Glenda Harp +1-918-832-9301 or 1-800-331-4463, ext. 6301  Fax:  +1-918-831-9776
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Houston
Director of Sales, Tripp Wiggins; Tel: (713) 963-6244, 
Email: trippw@pennwell.com. Special Consultant, 
Strategic Accounts, Bill Wageneck; Tel: (713) 397-3068; 
Email: billw@pennwell.com. Regional 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
Bill Wageneck, 1455 West Loop S. Ste. 400, Houston, 
TX 77027; Tel: (713) 397-3068, Fax: (713) 963-6228; 

E-mail: billw@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 1224, 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
ICS Convention Design Inc., Plama Bldg. 2F, 2-13-8, 
Nihonbashi Kayabacho, Chuo-ku, Tokyo 103-0025, Japan, 
Tel: 81 3 5645 1271, Fax: 81 3 5645 1272; Manami 
Konishi; E-mail: manami.konishi@ex-press.jp; Masaki Mori; 
E-mail: masaki.mori@ex-press.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; 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: +91-11-6228928; E-mail: rajan@
interadsindia.com.

Italy
Vittorio Rossi Prudente, Uniworld Marketing, Via Sorio 
47, 35141 PADOVA Italy; Tel:+39049723548, Fax: 
+390498560792; E-mail: vrossiprudente@hotmail.com.
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Chief executives

boost UN program

on corruption 
An important United Nations fi ght 

against corruption received a boost this 
month from the chief executives of 24 inter-
national companies.

The executives signed a letter to UN 
Sec. Gen. Ban Ki-moon supporting the UN 
Convention against Corruption (UNCAC) 
and calling for action on a crucial but slow-
moving program element.

Launched in December 2003, UNCAC 

addresses prevention, criminalization, 
international cooperation, and asset recov-
ery. So far, 140 countries have signed the 
convention, and 136 have ratifi ed it.

The laggard UNCAC element is imple-
mentation review, which the fi rst Confer-
ence of States Parties (COSP), held in 2006, 
described as “of paramount importance.”

 According to the anticorruption group 
Transparency International (TI), a UN work-
ing group has been trying to defi ne the 
review mechanism and will meet again on 
May 11-13 and Aug. 31-Sept. 2. The issue 
will be a priority agenda item at the third 
COSP, in Doha the week of Nov. 9.

“Because of the complexity of a 
decision-making process involving 140 gov-
ernments,” TI says, “unless controversial 
issues can be resolved well in advance, the 
prospects for Doha are poor.”

Implementation became divisive at the 
second COSP, held in Bali in January 2008. 
Warning against the onset of “a holding 
pattern,” a TI press release after that meet-
ing said contentious issues included “the 
form a country progress review program 
should take” and “terms of the transpar-
ency of the process and the participation of 
civil society.”

Companies probably see trouble in an 
agreement with potential to compromise 
their international contracts in any way. At 
the same time, they must recognize how 
corruption impedes economic development 
and weakens the social foundations of 
expatriate business.

Signatory companies in the letter calling 
for action on an implementation review 
mechanism are Anglo American PLC, 
AngloGold Ashanti Co., BASF AG, Bhoruka 
Power Corp. Ltd., EADS, Fluor Corp., Fuji 
Xerox Co. Ltd., GDF Suez, General Elec-
tric Co., IKEA Group, Infosys Technologies 
Ltd., Kanoria Chemicals & Industries Ltd., 
Li & Fung Group, Newmont Mining Corp., 
Novartis International AG, Petronas, Royal 
Dutch Shell PLC, SAP AG, Sinosteel Corp., 
Solvay, TAQA, Tata Sons, TNT NV, and Zurich 
Financial Group.

(Online May 8, 2009; author’s e-mail: 
bobt@ogjonline.com)

A May rally in energy prices

Energy prices rallied in early May with natural gas climbing above $4/MMbtu and 
crude at one point topping $58/bbl—a new high for the year—as traders shrugged 
off bearish inventory reports and focused instead on indications of a possible eco-
nomic turnaround.

In Houston on May 8, analysts at Raymond James & Associates Inc. said, “Money 
has been fl owing heavy into commodities this week, and it has helped prop up oil 
prices as big funds are betting that the worst of the recession is over.” They noted 
natural gas prices had rallied more than 30% in less than 2 weeks “despite a string of 
bearish data points.” But they said it looked more like a “short squeeze” rather than 
a real market bottom.

At KBC Market Services, a division of KBC Process Technology Ltd. in Surrey, UK, 
analysts said, “Oil fundamentals do not support such a move [to $56-58/bbl] with 
the year-on-year excess in US oil inventories…together with oil in fl oating stor-
age amounting to 225 million bbl.” In the week ended May 1, US refi ners ran more 
crude and feedstock than in any week since Dec. 5, 2008. “However, total petroleum 
demand on a 4-week basis was still the lowest since May 1999,” said analysts at 
Pritchard Capital Partners LLC, New Orleans.

Unemployment numbers
Meanwhile, Automatic Data Processing Inc. reported US nonfarm private employ-

ment decreased by 491,000 in April on a seasonally adjusted basis, compared with 
a revised drop of 708,000 in March. The US Department of Labor reported 601,000 
new applications for jobless benefi ts in the week ended May 1, the smallest increase 
in 14 weeks and a possible indication that layoffs have peaked. Nonetheless, the 
total number of people receiving unemployment benefi ts climbed to 6.35 million. 
In a separate report, the government said US productivity grew at an annual rate of 
0.8%—better than economists expected—in this year’s fi rst quarter.

Pritchard Capital Partners said, “Recent economic data releases continue to show 
an increase in economic activity and at some point…we should see an increase in 
demand for both crude and gasoline.”

However, Raymond James analysts said, “We continue to think the fundamentals 
look pretty poor in the domestic market and that many of the stocks could be getting 
ahead of themselves.”

Olivier Jakob at Petromatrix, Zug, Switzerland, said, “On the fundamental side, a 
crude oil price of $50-60/bbl should make about zero difference on the demand side 
of the equation. Retailers have not been passing the entirety of the price drop to the 
consumer, and Western governments have not been pushing them to do so in order 
to preserve some of the energy effi ciency gains. Hence there is some room for a 
price increase in futures before the consumer gets hit on the retail side.”

Jakob said, “On the supply side a price of $60/bbl rather than $50/bbl could 
provide some lower compliance [among members of the Organization of Petroleum 
Exporting Countries], but the main cheaters are already leaking at $50/bbl so the 
net difference will be hard to immediately measure.” He said, “In the end, what will 
make the sustainability of $60/bbl or of $50/bbl will be the size and the sustainability 
of the crude oil contango.”

Natural gas rebound?
Meanwhile, Pritchard Capital Partners said conference calls by exploration and 

production companies indicated industry executives expect natural gas will rebound 
late this year or early in 2010. They reported, “Mark Papa, CEO of EOG Resources 
Inc., said he sees US natural gas production down 4.5 bcfd [of gas equivalent] by the 
end of 2009.” That, the analysts noted, is in contrast to PIRA [Petroleum Industry Re-
search Associates] Energy Group’s estimated decline of 3 bcfed. “If Papa’s comments 
are correct, the bottom for natural gas may be near,” said analysts.

They said Bob R. Simpson, founder and chief executive of XTO Energy Inc. in Fort 
Worth, indicated he expects the price of natural gas to double by next May.

In other news, Raymond James analysts reported China approved a plan to set up 
10 million tons of refi ned fuel state reserves by 2011 as part of its economic stimulus 
plan. At China’s current consumption, it would provide 2 weeks of gasoline, diesel, 
and kerosine combined. Jakob said, “Early indications are that China in April printed 
another record in car sales (according to our tracking that would amount to about 
25% growth in April sales for all automobiles and 37% for passenger cars) and con-
tinues the recent trend of selling more cars than the US.”

(Online May 11, 2009; author’s e-mail: samf@ogjonline.com)
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Technologies developed for the oil sands and heavy oil resources of Alberta are vital to more than tomorrow’s oil supply. 

They represent solutions to problems encountered throughout the oil industry. 

Problems like managing costs during periods of lower oil prices, dealing with labor shortages, handling sulfur, controlling 

air emissions, producing oil under difficult conditions, mitigating surface impacts, recycling produced water, capturing and 

sequestering carbon dioxide, and more.

While it finds solutions to these challenges, the oil sands and heavy oil industry continues to develop unconventional 

resources that are critical to meeting the world’s long-term needs for reliable hydrocarbon supplies.

Continued progress in oil sands and heavy oil producing technologies means progress in ensuring a dependable supply of 

petroleum products at a time when traditional recovery methods are strained by additional demand from rapidly developing 

industrial nations. 

The Oil Sands and Heavy Oil Technologies Conference & Exhibition is the premier forum for the people who make this 

innovation and progress possible.

Don’t miss this opportunity to present your product or service to a powerful, influential audience. Join the Oil & Gas 

Journal and our conference attendees in Calgary this summer for the third annual Oil Sands and Heavy Oil Technologies 

Conference and Exhibition. 

FOR EXHIBITOR AND 

SPONSORSHIP SALES 

INFORMATION 

PLEASE CONTACT:

Kristin Stavinoha 

(Petroleum Companies A - L)

Ph: +1 713 963 6283

Fax: +1 713 963 6212

Email: kristins@pennwell.com

Peter D. Cantu 

(Petroleum Companies M - Z)

Ph: +1 713 963 6213

Fax: +1 713 963 6212

Email: peterc@pennwell.com

Bob Lewis 

(Power Companies)

Ph: +1 918 832 9225

Fax: +1 918 831 9875

Email: blewis@pennwell.com

Oil for tomorrow
T H E  P R O M I S E .  T H E  P R A C T I C E .

Oil Sands and Heavy Oil Technologies Conference & Exhibition

July 14 – 16, 2009

Calgary TELUS Convention Centre, Calgary, Alberta, Canada

REGISTER TODAY!

Conference Notepad 
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SURECLEAN is a trademark of Baker Hughes Incorporated. 

Baker Petrolite  

Does Your Team Pass the Test?

Setting the Bar Higher: SureClean Services  
for Refineries and Petrochemical Plants

What other company can match the customized cleaning and degassing solutions

now available from SureCleanTM Services? Recognized cleaning expertise and high 

performance SureClean chemical cleaning products are just the start. Now add 

detailed job planning and unit-specific cleaning and decontamination procedures. 

Dedication to safety and environmental compliance. Proven cleaning waste 

handling techniques. And reassurance of complete, after-turnaround support.

Safe, effective and dependable cleaning and degassing solutions from the name 

you know—and people you know. Baker Petrolite delivers cleaning services you can 

count on to save time and money on your plant turnarounds. 

www.bakerhughes.com/SURECLEAN

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.bakerhughes.com/SURECLEAN&id=13913&adid=PCOVER 4A1
http://www.qmags.com/clickthrough.asp?url=www.ogjonline.com&id=13913&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.qmags.com&id=13913&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.ogjonline.com&id=13913&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.qmags.com&id=13913&adid=logo

	Untitled

	Zoom In: 
	http://www: 
	qmags: 
	com/clickthrough: 
	asp?url=www: 
	ogjonline: 
	com&id=13913&adid=logo: 

	qmags: 
	com&id=13913&adid=logo: 





	Previous Page: 
	Contents: 
	Zoom Out: 
	Front Cover: 
	Search Issue: 
	Next Page: 
	For navigation instructions please click here: 
	Page 5: 
	Page 12: 
	See Front Cover: 
	Page 46: 
	Page 14: 
	Page 59: 
	Page 60: 
	Page 62: 
	Page 65: 
	Page 67: 
	Page 68: 
	Page 16: 
	Page 20: 
	Page 23: 
	Page 24: 
	Page 22: 
	Page 26: 
	Page 28: 
	Page 27: 
	Page 29: 
	Page 33: 
	Page 35: 
	Page 18: 
	Page 32: 
	Page 38: 
	Page 52: 
	p1: 
	POP-UP: 


