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build on our foundation

Our depth of knowledge and experience gives UOP
customers a head start.

As the global leader in technology solutions for the petroleum
refinery industry since 1914, UOP understands what it takes to
help our customers achieve and sustain success. Today, with the
support of our new parent company, Honeywell, we reaffirm our
commitment to leadership in customer satisfaction and

innovation. From equipment design and consulting to process
technology and products like high-performance catalysts and adsorbents, UOP is the one
global company that can consistently add value to your project.

UoP

A Honeywell Company

Process Technology « Catalysts « Adsorbents « Performance Equipment « Profitability Consulting
UOP LLGC, 25 East Algonquin Road, Des Plaines, IL 60017-5017, USA phone: +1-847-391-2000 fax: +1-847-391-2253 www.uop.com
©2007 UOP LLC. All Rights Reserved.
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Brunei Shell Petroleum Co. Sdn. Bhd. employed SeaDrill Ltd’s West
Calendar........coveeereeeernerernnererenens 12 Pelaut tender rig to drill wells off the Champion West platform.

This highly automated platform is fully integrated for remotely
JOHIII(IH)’ Speuking ........................... 15 controlled operations. Systems on the platform gather pressure, tem-

perature, fluid, and flow data continuously and transmit it to end
Editoridl ........ccoverervirerrierincrerenens 17 users for on line monitoring and control. Completed wells include

multiple downhole hydraulically controlled interval control valves,
Equipment/ Software/ Literature ......... 71 permanent downhole gauges, and distributed temperature sensing.

The articles in OGJ's special report section, starting on p. 41,
Services/ Supplier § ooocaac00000a00000000000000 72 describe various hardware and software operators have installed for

automating oil fields. Photo from Shell.
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, "A\A/ess i as nowaytll?gh obstac s.

It w#ﬁst bounce around

At least the smart one will. \ .

. Introducing Emerson’s Smart Wireless — the secure, robust, self-organizing
[ )
L L ]

o wireless network that’s as easy to use as it is smart. With Smart Wireless,

PlantWeh

all the devices in the network can communicate with each other.

Whether it meets a permanent obstacle or a temporary barrier, the self-
organizing network automatically routes the signal around it. Smart Wireless is

N

not just flexible, it’s dependable - proven to deliver greater than 99% data \:&
reliability. To find why you should rely on Smart Wireless from Emerson go to \
EmersonProcess.com/SmartWireless EM ERSON

Process Management

The Emerson logo is a trademark and a service mark of Emerson Electric Co. ©2007 Emerson Electric Company

EMERSON. CONSIDER IT SOLVED.
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Sealed i“nction With the greatest number of successful installations worldwide,
multilateral systems Sperry Drilling Services’ highly reliable sealed junction systems offer
u
customers increased productivity without the cost, time or risk from

drilling additional wells.

These robust sealed junction multilateral systems have it all:
minimum installation trips, highest reliability, highest pressure rating,

highest flow volume and tubing right through the junction.

For complete sealed junction multilateral system details, contact

|nspired by nature, us at sperry@halliburton.com.
perfected

by Sperry Drilling

Services. HALLIBURTON

Unleash the energy.™

Drilling, Evaluation and
Digital Solutions

© 2007 Halliburton. All rights reserved.
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General

Demand rising for unconventional oil, gas

Wood Mackenzie Ltd., Edinburgh, estimates unconventional
hydrocarbons resources of 3.6 trillion boe worldwide. Unconven-
tional resources include heavy oil, tight gas, coalbed methane, oil
sands, and shale oil. WoodMac sees them playing a key role in the
future world oil and gas supply mix.

In its study, “Unconventional Hydrocarbons—The hidden op-
portunity,” WoodMac said anticipated tightening global oil supply
and tightening regional gas supply intensify the demand for un-
conventional oil and gas.

Recent high commodity prices are driving future develop-
ment of unconventional assets. Development so far has focused on
Canadian oil sands and US unconventional gas. “In the future, we
believe that we will see more global development of these uncon-
ventional hydrocarbons,” said WoodMac analyst Rhodri Thomas.

Heavy oil development is seen as being particularly competitive
and likely to be successful if the technologies can be proved and
can remain viable for the long term.

WoodMac said unconventional oil is expected to supply at least
20% of oil production by 2020 compared with less than 10% of
total worldwide oil production today.

Unconventional gas, meanwhile is expected to make up 42% of
US gas supply in 2010, up from 27% in 2005.

Canadian oil sands production is expected to quadruple from
today’s level to 4 million b/d by 2020.

Meanwhile in the US, oil shale deposits in Utah, Wyoming, and
Colorado are attracting renewed interest. Companies will need
both technology and a thorough understanding of the subsurface,
the study said.

WoodMac identified technical, fiscal, and environmental chal-
lenges before unconventional development can proceed. “As un-
conventional resources are distributed widely around the globe,
the key risk is not discovering the resource, but in identifying areas
where the critical factors are in place to enable economic develop-
ment,” said Phaedra Powilanska-Burnell, WoodMac analyst.

Regional and country-specific factors must be taken into ac-
count, the study said. Independents traditionally dominated un-
conventional oil and gas plays in the US and Canada. But integrated
companies are beginning to take larger stakes in such projects.

“With conventional non-OPEC supply expected to peak within
the next decade and the difficulties in discovering accessible gas
reserves, international oil companies with growth ambition can-
not afford to ignore these unconventional resources,” Powilanska-
Burnell said.

FERC: Offshore gathering authority limited
The US Federal Energy Regulatory Commission is dropping ef-

Oil & Gas Journal

Previous Page | Conte

Interest

— Quick Takes

forts to expand its jurisdiction over offshore natural gas gathering
facilities. But it still intends to intervene if an interstate pipeline’s
gathering affiliate uses market power to benefit the pipeline as it
supplies transportation and sales services to producers.

A Feb. 15 policy statement responds to comments received af-
ter FERC launched a notice of inquiry in September 2005 at Shell
Offshore Inc.s request to consider reexamining offshore gather-
ing system regulation criteria established in a 1994 proceeding
involving Arkla Gathering Service Co. FERC had previously ruled
in Shell Offshore’s favor in a complaint relating to Transcontinental
Gas Pipe Line Corp.s North Padre Island offshore gathering system
in Texas, but a federal appeals court vacated the order in 2004.

“The commission has tried a number of times to assert juris-
diction over offshore gathering facilities to protect against undue
preference and the exercise of monopoly power but has been re-
peatedly rebuffed by the courts,” FERC Chairman Joseph T. Kelliher
observed. “We must accept the judgment of the courts. Under cur-
rent law, offshore gathering is an unregulated monopoly. That will
remain the case unless and until the law changes.”

Gathering systems beyond state waters are not regulated, but
FERC has tried to establish its authority by arguing that a pipeline
and gathering system should be treated as a single entity if the
gathering system circumvents the commission’s regulation of the
pipeline. The Natural Gas Act allows FERC to invoke its authority in
such instances, the commission said. It said it also does not need to
determine that concerted action between the pipeline and gather-
ing affiliate necessarily occurred in those cases.

FERC also denied Shell Offshore’s request for a rehearing of its
complaint and suggested that the producer take the matter up with
the US Department of the Interior since it has regulatory jurisdic-
tion over offshore gathering systems under the Outer Continental
Shelf Lands Act.

Ecuador to rejoin OPEC in second quarter

Ecuador will rejoin the Organization of Petroleum Exporting
Countries in the second quarter of this year, Energy Minister Al-
berto Acosta said.

Ecuador, South America’s fifth largest oil producer, quit OPEC
in 1992. It exports about 70% of its oil production, which late last
year was 516,000 b/d.

Acosta called Ecuador’s withdrawal from the group a “mistake”
and said belonging to the organization would bring “numerous
benefits such as controlling the price of crude.”

Angola joined OPEC Jan. 1. Sudan also is considering member-

ship. 4
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PROPANE - MT. BELVIEU / BUTANE - MT. BELVIEU

¢/gal

125.00

120.00
115.00

110.00

105.00

100.00
95.00
90.00

Feb. 21 Feb. 22 Feb. 23 Feb. 26  Feb. 27’

NYMEX GASOLINE (RBOB) / NY SPOT GASOLINE?

¢/gal

182.00

180.00
178.00
176.00
174.00
172.00
170.00
168.00

Feb. 21 Feb. 22 Feb. 23 Feb. 26 Feb. 27’

"Not available.
ZReformulated gasoline blendstock for oxygen blending
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IPEBRENT / NYMEX LIGHT SWEET CRUDE US INDUSTRY SCOREBOARD — 3/5
8/bbl
62.00
E200 4 wk. 4 wk.avg. Change, YTD YTD avg. Change,
60.00 Latest week 2/16 average year ago’ % average' year ago’ %
59.00
58.00
57.00 Motor gasoline 9,152 8,789 4.1 9,077 8,781 3.4
56.00 Distillate 4,468 4,251 5.1 4,391 4,240 3.6
55.00 Jet fuel 1,691 1,535 10.2 1,647 1,634 74
Feb. 21  Feb.22  Feb.23  feb. 26  Feb. 27’ Residual 629 811 225 614 817 248
Other products 4,899 4,842 1.2 4,881 4,841 0.8
TOTAL DEMAND 20,839 20,228 3.0 20,611 20,213 2.0
WTICUSHING / BRENT SPOT
$/bbl Crude production 5,274 5,048 4.5 5,311 5,048 52
5200 NGL production 2,360 1,680 40.4 2,397 1,681 42.6
. Crude imports 9,622 9,810 -1.9 9,646 9,794 -1.5
Product imports 2,931 3,612 -18.8 3,095 3,654 -15.3
Gy Other supply? 955 1,431 -33.3 1,000 1,399 -28.5
60.00 TOTAL SUPPLY 21,142 21,5681 -2.0 21,450 21,5675 -0.6
59.00
58.00
57.00 Crude runs to stills 14,491 14,676 -1.3 14,736 14,698 0.3
56.00 Input to crude stills 14,865 15,033 =11 15,151 15,039 0.7
Feb. 21 Feb. 22 Feb. 23  Feb. 26  Feb. 27' % utilization 85.8 86.7 — 874 86.8 —
Latest Previous Same week Change,
Latest week 2/16 week week’ Change yearago' Change %
NYMEX NATURAL GAS / SPOT GAS - HENRY HUB
$/MMbtu :
790 Crude oil 322,953 325,251 -2,298 327532 -4,579 -1.4
Py Motor gasoline 212,683 215,430 -2,747 217794 -5,111 -2.3
Distillate 131,153 135,118 -3,965 135,493 —-4,340 -3.2
) Jet fuel 40,309 41,430 -1,121 43,842 -3,633 -8.1
7.30 Residual 42,488 43,943 -1,455 41,046 1,442 83
; ;Z 2/9 Change, % Change, %
6.70 Crude 21.8 21.8 — 22.3 -2.2
- Motor gasoline 24.8 25.0 -0.8 25.2 -1.6
Feb. 21 Feb.22  Feb.23  Feb. 26  Feb. 27 Distillate 20.6 316 8.3 325 89
Propane 22.1 25.6 -13.7 29.3 -24.6
Change,
2/16 Change Change %
IPE GAS OIL / NYMEX HEATING OIL g g
¢/gal Light sweet crude, $/bbl 58.61 59.05 -0.44 59.36 -0.75 -1.3
R Natural gas, $/MMbtu 733 773 -0.40 715 0.18 25
173.00
171.00 'Based on revised figures. Zncludes other hydrocarbons and alcohol, refinery processing gain, and unaccounted for crude oil.
(5200 SStocks divided by average daily product supplied for the prior 4 weeks. *Weekly average of daily closing futures prices.
167.00 Sources: Energy Information Administration, American Petroleum Institute, Wall Street Journal.
165.00
163.00
161.00
Feb. 21  Feb.22  Feb.23  feb. 26  Feb. 27’
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MetalSkin® solid expandable systems reduce installation risks and

well construction costs.

New-generation MetalSkin open-hole and
cased-hole systems feature solid
advantages for greater peace of mind.

MetalSkin systems provide more trouble-free
installation. An ultraslim design gives more
running clearance to avoid ECD problems and
differential sticking.

Pipe expansion is far more reliable, using
lower expansion pressures and a high-integrity
circulation valve. Plus there's a backup
expansion system and a unique expansion
cone that retracts for retrieval to avoid getting
stuck.

Zonal isolation is more positive with elastomer
sealing elements. And fully qualified premium
metal-to-metal connectors seal the deal.

Drilling | Evaluation | Completion | Production| Intervention

& 2007 Weathadard Intermaticnal Lid. &l rights resarved

MetalSkin systems are tailored to your needs
and backed by our global expandables
network.
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Visit www.weatherford.com/metalskin, or
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Exploration & Development

Aramco makes oil discovery with Dirwazah well

Saudi Aramco reported an oil discovery in Saudi Arabia about
70 km southeast of Gawar field and 280 km south of Dharan field.
The Dirwazah-1 well tested in the Unayzah reservoir at 15,310 ft.

The well flowed 3,915 b/d of oil with 11.9 MMscfd of gas at
4,466 psi wellhead pressure through a *%.-in. choke.

Under normal production completion, the well is expected to
flow at a higher rate. Aramco did not provide further details on the
rate that might be expected.

Sherritt to shoot Cuba gulf blocks, export oil

Sherritt International Corp., Toronto, plans a $6 million 3D seis-
mic survey on four Gulf of Mexico blocks off Cuba in the second
quarter.

The company also plans to export part of its Cuban North Coast
heavy crude this year for the first time.

Sherritt holds Blocks 15, 23, 24, and 33 north of the western
part of the island.

The eastern part of Block 15 abuts the boundary with US waters
along the US Minerals Management Service Rankin and Dry Tortu-
gas planning areas (see map, OG]J, Dec. 11, 2000, p. 42).

Block 15 is 145 miles west-southwest of Key West, Fla., and
130 miles west of Cuban Block 27, where Repsol-YPF SA drilled
Yamagua-1 in 2004 to TD 3,410 m in 1,660 m of water. The well
found evidence of oil generation and an excellent carbonate com-
plex (OGJ Online, Oct. 12, 2005).

Sherritt recently said it averages 30,000 b/d of oil production
from mostly heavy oil fields along Cuba’s northern coast.

The company forecast 2007 capital expenditures in Cuba at
$130 million, including eight wells on blocks in which Sherritt
has 100% interest and 10 wells on Block 7, in which it has 45%
interest. Four wells are to be exploratory or appraisal wells, and
more appraisal wells may be required.

Gross working interest oil production could climb 5-10% from
2006 levels, and limited demand for the domestic heavy oil could
allow exports, the company said.

Sherritt is appraising Majaguillar field, obtaining greater effi-
ciencies at the Canasi water treatment plant, and improving recov-
ery from other production activities. Majaguillar is expected to be
declared commercial this year.

Deep South Louisiana, shelf prospects score
McMoRan Exploration Co., New Orleans, reported apparent
discoveries at two deep Tertiary prospects in South Louisiana and
the Gulf of Mexico shelf.
Logs at the Laphroaig exploratory well onshore in St. Mary Par-
ish indicated a potential 56 net ft of hydrocarbon-bearing sands

Drilling & Production

Sakhalin-1 hits first-phase production peak

Exxon Neftegas Ltd., operator of the Sakhalin-1 project
off eastern Russia, has reached its targeted first-phase peak
production rate of 250,000 b/d of oil.

8
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— Quick Takes

in a 75-ft gross interval. The well is drilled to 20,250 ft measured
depth, 19,060 ft true vertical depth, and is near production infra-
structure. Working interests are McMoRan 50%, Energy XXI (Ber-
muda) Ltd. 31.5%, and a private partner the rest.

The Hurricane Deep well, in 12 ft of water on South Marsh
Island Block 217, is drilling below 20,600 ft TVD and projected
to 21,500 ft.

“Logging while drilling tools have indicated that an exception-
ally thick upper Gyro sand was encountered totaling 900 gross ft.
The top of this Gyro sand is credited with a potential of 50 ft of
net hydrocarbons in a 53-ft gross interval,” McMoRan said. “These
exceptional sand thicknesses suggest that prospects in the Mound
Point/JB Mountain/Hurricane/Blueberry Hill area may have thick
sands as potential Gyro reservoirs,” it said.

Logs indicated that the well previously cut 27 net ft of hydrocar-
bon-bearing sands in a 200-ft gross interval in a laminated Rob L
section and a potential 20 ft of hydrocarbon-bearing sands in a 70-
ft Operc section. The well is near production facilities. McMoRan's
interest is 25%.

HI-31 find to produce from Pan Andean platform

Hunt Oil Co., Dallas, has made an oil and gas discovery on High
Island Block 31, just 800 m from the borders of High Island Block
30, another shallow-water block in the Gulf of Mexico off Galves-
ton, Tex.

Pan Andean Resources PLC is the operator and 63% interest
owner of High Island Block 30.

Encouraged by the close proximity of Hunt Oil’s discovery, Pan-
Andean said it will reassess the exploration potential of its block.

Pan Andean and Hunt Oil have agreed to tie in production from
the discovery to Pan Andean’s platform on High Island 30. The
agreement also allows Hunt Oil to become operator of the plat-
form.

The agreement will improve the cash flow from Block 30
through a monthly production handling fee of $40,000 and will
lower expected operating costs, extend the life of the platform by
an expected 7 years, and improve prospectivity of the block, where
little prospecting has been conducted in the past 3 decades.

Pan Andean said tying in the new discoveries and refitting the
platform will take upwards of 6 weeks. In addition, ownership
changes at High Island 24 have delayed refurbishment of the High
Island 24 platform, which will pump the oil from High Island
Blocks 30 and 31 to shore.

It is anticipated that all facilities will be on stream during the
second quarter. Oil production from High Island 30 is expected to
start at over 300 b/d. 4

— Quick Takes

The first phase of the Sakhalin-1 project includes the Chay-
vo field onshore processing facility and a 140-mile pipeline,
which transports crude west across Sakhalin Island and the
Tatar Strait to the DeKastri terminal in the Russian Far East.
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The project’s natural gas production for the 2007 peak
winter season has been 140 MMcfd and is being marketed to
two domestic customers in the Khabarovsk Krai.

Consisting of three offshore fields—Chayvo, Odoptu,
and Arkutun Dagi—the Sakhalin-1 project, over its life, will
provide Russia with direct revenues of more than $50 bil-
lion. The Russian content of contracts awarded to date for the
Sakhalin-1 project exceeds $3.6 billion.

The project’s future phases of development are expected to
sustain export gas production from all three fields to 2050.

Petrobras eyes oil in Jordanian shales

Brazil’s state-owned Petroleo Brasilerio SA (Petrobras)
signed a memorandum of understanding with Jordan’s Min-
istry of Energy and Mineral Resources to study the technical
and economic viability of Petrobras’s patented Petrosix min-
ing technology at the Attarat Umm Ghudran (AUG) oil shale
deposit 50 miles south of Amman.

Processing

Fire delays Porvoo refinery diesel line start-up

A small-scale fire Feb. 25 caused by a flange leak at Neste Oil Corp.'s
Porvoo refinery in Finland will delay to mid-April the commissioning
of the new diesel production line at the refinery. Start up of the more
than €700 million diesel expansion was originally expected by year-
end 2006, then was rescheduled to late March.

No other part of the refinery was affected in the incident. Neste
said, “Personnel were not injured in the fire that caused damage
primarily to some electric cables.” Neste said in 2003 it would
expand diesel production by 1 million tonnes/year at the sophisti-
cated 200,000 b/d refinery, and construction began in 2004.

Porvoo produces high quality, low-emission motor fuels from
residue oil. Although the overall capacity of the refinery will re-
main the same, Neste said, the diesel production line will enable
an increase in the refining of heavy oil or other crude into products
such as sulfur-free diesel to meet strict European and North Ameri-
can environmental standards.

Marubeni plans biodiesel project in Brazil

Japan’s Marubeni Corp. and Dutch grain trader Agrenco Group
jointly plan to start producing biodiesel fuel from soybean oil pro-
duced in Brazil beginning in 2008.

In a bid to tap growing demand amid heightened concerns over
global warming, the joint venture partners—Agrenco 66.7% and
Marubeni 33.3—plan to produce 400,000 tonnes/year of the al-
ternative fuel. The JV, Agrenco Energia, will construct two mills for
extracting oil from soybeans and three additional facilities to pro-
cess the soybean oil into biofuel.

The bioenergy complexes are designed to produce pure B100
biodiesel, which the firms said can be used “in any vehicle without
adaptation.” The biofuel, to be produced in compliance with Euro-
pean Community EN 14424 regulation, will first be sold in Brazil,
which will require diesel fuel to contain 2% biodiesel starting in
fiscal 2008.

Under a 10-year supply agreement signed by the two companies

Oil & Gas Journal / Mar. 5, 2007

Petrobras international and downstream representatives
will conduct the 24-month study, which covers 11 sq km
Block AUG 21. Jordan’s Natural Resources Authority estimat-
ed that the block has a potential of 1.7 billion bbl of oil.

Cretaceous shales in the entire 348 sq km AUG deposit
average 70 m thick with 45-62 m of overburden, a Jordanian
report said.

Petrobras mines oil from Permian Irati shale using the
Petrosix process at Sao Mateus do Sul in Parana State. Pro-
duction averaged 4,200 b/d in 2006 (OGJ, June 12, 2006,
p- 37).The Irati formation bituminous shales cover parts of
Sao Paolo, Parana, Santa Catarina, Rio Grande do Sul, Mato
Grosso, and Goias states.

As oil prices have remained relatively high in recent years,
Jordan, Morocco, the US, and China have contacted Petrobras
to discuss shale oil production partnerships, Petrobras said.
Jordan has numerous shale deposits but no commercial shale
oil production. 4

— Quick Takes

in 2005, Marubeni has priority sales rights for Agrenco’s products,
including biodiesel, from South America to Japan and other Asian
markets except China.

Pembroke refinery FCC unit to be revamped
Chevron Corp. has let an engineering, procurement, and construc-
tion management contract to AMEC PLC for a revamp of the 90,000
b/d FCC unit at its 210,000-b/cd refinery in Pembroke, Wales.
AMEC said the project will improve reliability of the unit’s main
fractionator and improve product yields. The complex refinery
produces about 3.5 million gal/day of gasoline.

Sabic mulls site change for China petchem plant

Saudi Basic Industries Corp. (Sabic) is growing impatient with
Chinese delays concerning a planned $5.2 billion petrochemical
plant for Dalian, Liaoning Province, and may seek another location,
according to the company’s chairman.

Prince Saud bin Thunayan al-Saud said his state-owned firm had
been in talks about the project with Sinopec and Dalian Shide for
3 years, and that the companies have been waiting 18 months for
Chinese authorities—the National Development and Reform Com-
mission—to approve the project.

“We hope this approval gets completed so that we can go ahead
with our investment in the project,” Al-Saud said, adding that Sabic
has alternatives in more than one country and that there are many
other opportunities worldwide. However, he conceded that “there
isn’t a specific alternative to China.”

He said, “We still believe the China market is promising and
that the opportunity to invest in China is a good one,” adding that
“there is no doubt any project or economic feasibility study de-
pends on a certain timeframe.”

In October 2004 Sabic announced the 50-50 joint venture proj-
ect that is to include a 1.3 million tonne/year ethylene plant and a
10 million tonne/year refinery. At the time Sabic hoped to see the
facility online by 2010.
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China, foreign partners to expand Fujian refinery

Subsidiaries of China Chemical & Petroleum Corp. (Sinopec),
ExxonMobil Corp., and Saudi Aramco jointly signed two separate
contracts for a related project to triple refining capacity at a Fujian
Province refinery. The projects seek to meet China’s rapidly grow-
ing demand for petroleum and petrochemicals.

One contract is for the Fujian Refining & Ethylene Joint-Venture
Project, which will increase the existing 80,000 b/d refinery in
Quanzhou City to 240,000 b/d. The expanded refinery primarily
will refine and process sour Saudi Arabian crude.

The project also will include construction of an 800,000 tonne/
year ethylene steam cracker, an 800,000 tonne/year polyethylene
unit, a 400,000 tonne/year polypropylene unit, and an aromatics
complex to produce 700,000 tonnes/year of paraxylene. In addi-
tion, a 300,000-tonne crude berth and utilities, including cogen-

Transportation

Two Mississippi LNG projects get FERC nod

The US Federal Energy Regulatory Commission approved two
LNG terminal projects in Mississippi that could add supplies total-
ing 3.1 befd of gas.

The terminals, which would adjoin each other, are the Bayou
Casotte project, next to Chevron USA’s Pascagoula refinery, and the
LNG Clean Energy project proposed by Gulf LNG Energy LLC. The
first will deliver as much as 1.6 befd of regasified LNG to an inter-
state grid through five pipeline interconnections, while the second
will send vaporized LNG through a new pipeline and a gas process-
ing plant owned by BP America Inc.

“These are significant import projects, with a combined capac-
ity nearly equal to the projected capacity of an Alaskan gas pipeline.
More importantly, we find that these projects meet our high safety
standards,” FERC Chairman Joseph T. Kelliher said in the commis-
sion’s Feb. 15 announcement.

FERC also authorized expansion of a 42-in. pipeline proposed
by sponsors of the recently authorized Creole Trail LNG project
18.1 miles west in Cameron Parish, La., to intersect with the termi-
nus of a pipeline system originating at another recently authorized
LNG terminal at Sabine Pass. Both terminals and pipelines will be
operated by Cheniere Energy of Houston.

The commission also approved Maritimes & Northeast Pipelines
LLC’s application to expand capacity of its existing facilities by 418,000
dekatherms/day to 833,317 dekatherms/day to accommodate im-
ports of regasified LNG from the Canaport LNG terminal in Canada.

It also approved Maritimes’ request to amend its Presidential
Permit to allow the increased imported gas from Canada and to
construct and operate an additional interconnection at the US-Can-
ada border near Goldboro, NS. The proposed project will cost an
estimated $321.3 million, FERC said.

Second Rockies Express pipeline segment online

Kinder Morgan Energy Partners Natural Gas Pipelines (KMP),
operator of the proposed 1,663-mile Rockies Express Pipeline
(REP) gas system, has initiated service on a 192-mile, 42-in. pipe-
line section from the Wamsutter Hub in Wyoming to Colorado’s
Cheyenne Hub.
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eration facilities of 280 Mw, also will be built.

Electricity generated by the cogeneration facilities will provide
about 80% of the power requirement for the project, which is ex-
pected to start up in early 2009.

Interest in this project will be held by Fujian Petrochemical
Co. Ltd. (a 50:50 Sinopec-Fujian government partnership) 50%,
ExxonMobil China Petroleum & Petrochemical Co. Ltd. 25%, and
Saudi Aramco Sino Co. Ltd. 25%.

The other contract is the Fujian Fuels Marketing Joint-Venture
Project, which will market diesel and motor gasoline products pro-
duced by Fujian Refining & Ethylene Joint-Venture Project, as well
as manage and operate about 750 service stations and a network
of terminals in Fujian Province. It will be owned 55% by Sinopec,
ExxonMobil 22.5%, and Saudi Aramco 22.5%.

Both JVs will be formed upon government approval. 4

— Quick Takes

The pipeline is the second section completed on the Western leg
of the $4.4 billion system. REP will transport as much as 1.8 bcfd
of gas from prolific Wyoming and Colorado basins to upper Mid-
west and eastern US markets. The owners have received binding firm
commitments from shippers for almost all of the pipeline’s capacity.

The first segment—136 miles of 36-in. pipeline from the
Meeker Hub in Colorado to the Wamsutter Hub—began interim
service in February 2006. Capacity on the combined 328-mile first
two segments is 500 MMcfd. That capacity will increase to as much
as 750 MMcfd when the Enterprise Gas Processing LLC plant at
Meeker goes into service later this year.

KMP Pres. Scott Parker said he expects to receive Federal Energy
Regulatory Commission approval this spring for the final 713-mile,
42-in. western leg of REP from Weld County, Colo., to Audrain County,
Mo. Construction is expected to begin shortly thereafter and, subject
to regulatory approvals, REP-West will be in service in December.

REP-East, a 622-mile segment from eastern Missouri to the Clar-
ington Hub in Ohio is expected to be in interim service as early as Jan.
1,2009, and fully completed by June 2009.

Nigeria misses gas supply deadlines to Ghana

Nigeria has delayed supplying gas to Ghana through its $560
million West African Gas Pipeline because of militants’ vandalism
on infrastructure in the Niger Delta.

According to local reports, Ghana—one of the customers of the
678-km WAGP system—has constructed its section of the line and
other facilities and expected to receive gas in March. Ghana is ex-
pected to take 122 MMcfd of gas.

Nigeria is evaluating the status of the pipeline with the share-
holders in West African Gas Pipeline Co. (WAGPCo), which is man-
aging the project.

Project leader Chevron Corp. said WAGPCo is aiming for first gas
deliveries in the second quarter.

Nigeria's Energy Minister Edmund Daukoru said the 470 MMcfd
pipeline should have been completed in December, 18 months af-
ter the final investment decision was taken by the shareholders.

Gas through the WAGPCo system will be used for electric power
generation and industrial development in Ghana, Togo, and Benin. 4
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For greater opportunity we can help you improve your aim.

Honeywell is more than an industry leader in process automation, we
also offer cutting-edge technology and the services you need to oversee
and optimize your plant’s operation. Our applications go beyond the
control system, allowing you to view your plant data in context as well as
integrate other relevant intelligence. Our offerings in cyber and physical
security, wireless solutions, and advanced applications like process
modeling and simulation, better optimize your facility while keeping your
people safe. At Honeywell, we can help you see the information you need to make better decisions faster

for increased production, improved business performance and greater profit.

Honeywell

To get more opportunity out of your business please call 1-877-466-3993 or visit www.honeywell.com/ps

© 2007 Honeywell International, Inc. All rights reserved.
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CEMENTING HEAD
WITH WORKING PRESSURES 5000 psi THROUGH 9 5/8"
3000 psi THROUGH 13 3/8"., 1500 psi THROUGH 20"

CEMENTING HEAD
305 & 306 SERIES

EQUIPPED WITH:
Integral or Standard Manifold
Continuous Pin Assemblies
Tattle Tale Assembly
Quick Coupling
Safety Sling
Extra Pump Connection
Ask about our Circulating Head
designed as a companion to our
Cementing Head.

One casing connection to circulate

and the same to cement.

EVERYTHING FOR OILWELL CEMENTING.
Plugs, casing centralizers, baskets, float equipment, stage cementing tools,
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CALL TOLL-FREE 800-457-4851 FOR PRICE AND DELIVERY
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through OGJ Online, Oil & Gas
Journal’s Internet-based electronic
information source at

http:/ /www.ogjonline.com.
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Natural Gas Conference,
Calgary, Alta., (403) 220-
2380, (403) 284-4181
(fax), e-mail: jstaple@pceri.ca,
website: www.ceri.ca. 5-6.

Gas Arabia International
Conference, Abu Dhabi, +44
(0) 1242 529 090, +44
(0) 1242 060 (fax), e-mail:

wra(@theenergyexchange.co.uk,

website: www.theenergyex-
change.co.uk. 5-7.

SPE E&P Environmental and
Safety Conference, Galveston,
Tex., (972) 952-9393,
(972) 952-9435 (fax), e-
mail: spedal @spe.org, website:
Www.spe.org. 5-7.

International Pump Users
Symposium, Houston,
(979) 845-7417,(979)
847-9500 (fax), website:
http:/ /turbolab.tamu.edu.
5-8.

Purvin & Gertz International
LPG Seminar, Houston, (713)
236-0318 x229,(713)
3314000 (fax), website:

WWW.purvingertz.com. 5-8.

African Refiners Week, Cape
Town, +44 (0)20 7343
0014, +44 (0)20 7343
0015 (fax), website: www.

afrra.org. 5-9.

Power-Gen Renewable Energy
& Fuel Conference, Las Vegas,
(918) 831-9160, (918)
831-9161 (fax), e-mail:
registration(@pennwell.com,
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website: www.pennwell.com.
6-8.

Annual Fuels & Lubes

Asia Conference, Bangkok,
+632 772 4731, 4632
772 4735 (fax), e-mail:
conference(@flasia.info, website:
www.flasia.info. 7-9.

LNG Conference & Workshop,
San Antonio, +44 (0)20
7978 0000, +44 (0)20
7978 0099 (fax), website:

www.thecwegroup.com. 7-9.

Plant Maintenance, Tooling &
Safety Equipment, Technol-
ogy & Service Conference,
Bankok, +44 (0)20
78402100, +44 (0)20
7840 2111 (fax), e-mail:
rowen(@oesallworld.com,
website: www.allworldexhibi-
tions.com.8-10.

GPA Annual Convention, San
Antonio, (918) 493-3872,
(918) 493-3875 (fax),

website: WWW. JaSprocessors.

com. 11-14.

SPE Middle East Oil &

Gas Show & Conference
(MEOS), Bahrain, +44
207840 2139,+44 20
7840 2119 (fax), e-mail:
meos@oesallworld.com, web-
site: www.allworldexhibitions.
com, 11-14.

NACE Annual Conference

& Exposition, Nashville,
(281) 228-6200, (281)
228-6300, e-mail: Jennifer.
OReilly(@nace.org, website:
www.nace.org/nace/ content/
conferences/c2007 /welcome.

asp. 11-15.

NPRA Security Conference, The
Woodlands, Tex., (202) 457-
0480, (202) 457-0486
(fax), e-mail: info@npra.org,
website: www.npra.org. 12-14.
China Offshore Expo, Tianjin,

848 9634388,84 8
9635112 (fax), e-mail:
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cp-info@hem.vnn.vn, website:

www.cpexhibition.com.
15-17.

NPRA Annual Meeting, San
Antonio, (202) 457-0480,
(202) 457-0486 (fax), e-
mail: info@npra.org, website:

www.npra.org. 18-20.

SPE/ICoTA Coiled Tubing and
Well Intervention Conference

and Exhibition, The Woodlands,

Tex., (972) 952-9393,
(972) 952-9435 (fux), e-
mail: spedal @spe.org, website:
www.spe.org. 20-21.

ARTC Refining & Petrochemi-
cal Annual Meeting, Bangkok,
+44 1737 365100, +44
1737 365101 (fax), e-mail:
events(@gtforum.com, website:

www.gtforum.com. 20-22.

Offshore West Africa Confer-
ence & Exhibition, Abuja,
(918) 831-9160, (918)
831-9161 (fax), e-mail:
owaconference(@pennwell.com,
website: www.offshorewe-
stafrica.com. 20-22.

Georgian International Oil,
Gas, Energy and Infrastructure

Conference & Showcase, Thilisi,

+44 (0) 207 596 5233,
+44 (0) 207 596 5106
(fax), e-mail: oilgas@ite-

exhibitions.com, website: www.

ite-exhibitions.com. 22-23.

NPRA International Pet-
rochemical Conference, San
Antonio, (202) 457-0480,
(202) 457-0486 (fax), ¢-
mail: info@npra.org, website:

www.npra.org. 25-27.

American Chemical Society
National Meeting & Exposi-
tion, Chicago, (202) 872-
4600, (202) 872-4615
(fax), e-mail: natlmtgs@acs.

org, website: www.acs.org.
25-29.

Turkish Oil & Gas Exhibition
and Conference, Ankara, +44
(0) 207 596 5233, +44
(0) 207 596 5106 (fax), e-
mail: oilgas(@ite-exhibitions.
com, website: www.ite-exhibi-
tions.com. 27-29.

Offshore Mediterranean
Conference, Ravenna, +39
0544 219418, +39
0544 39347 (fax), e-mail:
conference(@omc.it, website:
www.ome.it. 28-30.

SPE Production and Operations

Symposium, Oklahoma City,
(972) 952-9393, (972)
952-9435 (fax), e-mail:

spedal @spe.org, website: wwvw.

spe.org. Mar. 31-Apr. 3.

APRIL

SPE Hydrocarbon Economics
and Evaluation Symposium,
Dallas, (972) 952-9393,
(972) 952-9435 (fax), e-

mail: spedal@spe.org, website:

www.spe.org. 1-3.

AAPG Annual Convention
and Exhibition, Long Beach
(918) 584-2555, (918)
560-2694 (fax), e-mail:

postmaster@aapg.org, website: IADC Environmental Confer-  Kazakhstan Petroleum Technol-

www.dapg.org. 1-4.

PIRA Natural Gas and LNG
Markets Conference, Houston,
212-686-6808,212-
686-6628 (Fax), e-mail:
sales@pira.com, website:
Www.pira.com. 2-3.

China International Oil & Gas
Conference, Beijing, +44 (0)
207 596 5233, +44 (0)
207 596 5106 (fax), e-mail:
oilgas@)ite-exhibitions.com,
website: www.ite-exhibitions.
com. 3-4.

IADC/SPE Managed Pressure
Drilling & Underbalanced
Operations Conference, Galves-
ton,Tex., (713) 292-1945,
(713) 292-1946 (fax), e-
mail: info@jiadc.org, website:
www.iadc.org. 3-4.

ence & Exhibition, Amsterdam,
(713) 292-1945, (713)
292-1946 (fax); e-mail:
info@jadc.org, website: www.
iadc.org. 3-4.

Instrumentation Systems
Automation Show & Confer-
ence, Calgary, Alta., (403)
209-3555, (403) 245-
8649 (fax), website: www.

petroleumshow.com. 11-12.

SPE Digital Energy Conference
and Exhibition, Houston,
(972) 952-9393, (972)
952-9435 (fax), e-mail:
spedal @spe.org, website: wvw.
spe.org. 11-12.

ENTELEC Annual Conference
& Expo, Houston, (888) 503-
8700, e-mail: blaine@gentelec.

org, website: www.entelec.org.
11-13.

ogy Conference, Atyrau, +44
(0) 207 596 5233, +44

(0) 207 596 5106 (fax), e-
mail: oilgas@ite-exhibitions.

com, website: www.ite-exhibi-

tions.com. 11-13.

Molecular Structure of Heavy
Oils and Codl Liquefac-

tion Products International
Conference, Lyon, +33 1 47
5267 13,+33 1475270
96 (fax), e-mail: frederique.
leandri@jfp.fr, website: www.

events.ifp.fr. 12-13.

Middle East Petroleum &
Gas Conference, Dubai,
6562220230, 65
62220121 (fax), e-mail:

info@cconnection.org, website:

www.cconnection.org. 15-17.

SPE Latin American & Carib-
bean Petroleum Engineering
Conference, Buenos Aires,

(972) 952-9393,(972)
952-9435 (fax), e-mail:
spedal @spe.org, website: www.
spe.org. 15-18.

Society of Petrophysicists and
Well Log Analysts (SP-

WLA) Middle East Regional
Symposium, Abu Dhabi, (713)
947-8727,(713) 947-7181
(fax), e-mail: info@spwla.org,
website: www.spwla.org. 15-19.

International Pipeline Conference
& Exhibition, Moscow, +43
1402895412,+43 1

402 89 54 54 (fax), e-mail:
pipeline@msi-fairs.com,
website: www.msi-fairs.com.
16-17.

Russia & CIS Refining & Petro-
chemicals Equipment Conference
& Exhibition, Moscow, +44
(0) 20 7357 8394, e-mail:

Conference(@FEuroPetro.com,

website: www.europetro.com.
16-17.

The Qil&Gas
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P.O. Box 671787
Houston, Texas 77267-1787
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Almost anywhere you go, you'll find our know-how, and at Foster Wheeler, you tend to go a lotifurther.

As part of a global team, you can experience new cultures and ways of working. You'll also get to explore
more of your own potential. It's new talent and ideas like yours that are the driving force behind our
reputation for unparalleled quality.

We're known for our outstanding history, but as an environment that’s embraced a culture of change,
translating that focus into a succession of world-class contract wins, it's our future that's most exciting.

Our Global Engineering and Construction Group is looking for Engineers at all levels including Process,
Mechanical, Civil and E&I to be involved in process plant projects across the globe including offshore/oil
and gas, refining, chemical, petrochemicals and LNG/GTL.

We're looking to welcome our next generation of experts. _
findfwc.ce.uk
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Psychology of terminology

Uchenna Izundu
International Editor

Working for an American magazine
has really driven home for me the
differences in American and British
English. It’s the small things like “s”
in British English being replaced by

“z”—realized, not realised, for example.

Before joining OGJ I would write
“The LNG terminal will be operational
from 2010,” but in American English
it'’s rephrased as “The LNG terminal will
be operational by 2010” to eliminate
any confusion about whether the ter-
minal would start in the given year or
after. But to us Brits, it’s clear that op-
erations would begin in the year stated.

Language differences

Differences in American and Brit-
ish approaches were highlighted again
last week when I attended Excelerate
Energy’s inauguration ceremony in the
UK to celebrate the commissioning of
its new GasPort, which is innovative
technology that regasifies LNG onboard
Excelerate’s specially adapted LNG ship
and transfers the gas directly into the
national grid. The audience was amused
to veer between different pronuncia-
tions of the term “offshore buoy” by
managers of the project. In Britain, we
say “boy”; Americans say “booyee.”
Tomaytoes, tomahtoes.

In discussing grammar, “full stops”
(British English) have become “peri-
ods” (American English), and “dots”
(British English)—when describing
email addresses—are known as “points”
when speaking to representatives
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from energy companies in continental
Europe. And of course I've fallen into
that mistake of understanding “gas” in
articles to mean “natural gas,” but some
Americans mean “gasoline,” which
would otherwise be referred to as “pet-
rol” in the UK. No statement, it appears,
can be taken for granted.

Unit confusion

The above examples relate to every-
day language where it should be possi-
ble to get along without confusion. Not
so for the energy industry: There are
no consistent units for communicating,
which seems even more ironic consid-
ering the international importance of
the industry. The usage of multiple units
has surely baffled the majority of us
upon starting our careers (if not even
now many years in).

In the US, gas units of cubic feet and
British thermal units are consistently
used; hop over the Atlantic, and in con-
tinental Europe it changes to billion cu-
bic meters and kilowatt-hours. Britain,
however, adopts therms and kilowatt-
hours. In Australia and Canada, they opt
for the Joule (J). Russia prefers to price
gas contracts according to cubic metres
despite using kilowatt-hours in other
instances. Translation is continuously
needed!

Systéeme International D’unités
Within the scientific world there
is strong endorsement of the Systéme
International D’unités (SI), which was
adopted in 1960. SI presents a group
of units to measure things like mass,
volume, and energy and proposes a
rational method to articulate them.
Expressing gas units, however, can be
quite mystifying, say billion cubic me-
ters per year as “Bem/year.” It is hard
to rationalise—that is, rationalize—this

unit under the SI, where “cm” refers to
centimetres—woops, centimeters—and
“cubic metres (or meters)” are writ-
ten as “m*.” In commercial gas circles,
“cm” means cubic meters, so perhaps
“m?,” using the SI system, would be
more appropriate? The letter “B,” which
represents “billion” in much of the gas
world, would be expressed as “10°”
under SI and be written as Giga (G).
Consequently “Becm/year” would be
“Gm?/year.”

Some opponents may argue that this
expression is neither clear nor helpful
as “Gm*” could be interpreted to mean
a Gigameter cubed, or a billion cubic
meters. For those who are more pedan-
tic, what about the “year?” Can time be
consistently measured?

The moral of the example is to stress
the strong need to have a consistent set
of units to converse in. International
natural gas usage is set to boom over
the next 20 years because countries will
endeavour—that is, endeavor—to have
sustainable energy supplies and escape
high and volatile oil prices. Security
of supply is the great buzzword of the
industry, and LNG is forecast to boost
interconnectivity of markets. Accord-
ing to a PricewaterhouseCoopers report
published Feb. 27, LNG trade is expect-
ed to double between 2005 and 2010,
delivering around 40% of global gas
supply growth.

With over 90% of current proven gas
reserves lying outside the main indus-
trial-country markets, LNG technology
and infrastructure will be pivotal in
monetising—monetizing, for Ameri-
can readers—stranded gas reserves and
bringing them to market.

Natural gas will become more
important in the energy mix, and so in
doing international deals it would be
great to operate without the transla-
tor—the calculator. 4
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Introducing TenarisBlue®Near Flush.

Because 15,000 feet down, the rock isn‘t
the only thing under pressure.

The new TenarisBlue connection takes performance in integral connections to a new level. It has a
compression efficiency in excess of 50% of pipe body, outstanding structural integrity and maximum
sealability. All have been tested to the rigorous standards of ISO 13679 CAL IV. Whether you are drilling
slim wells, high pressure/high temperature or complex pore pressure reservoirs, the TenarisBlue Near Flush
opens up a world of possibilities. It's another example of Tenaris innovation making your life easier.

Tubular technologies. Innovative services.

www.tenaris.com/connections Tenal’iSCOﬂﬂeCthﬂS
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Politics of independence

Politicians who make “energy independence”
a target of US governance say much about them-
selves. They either know little about US energy
realities or stand to gain some advantage from
policies motivated by unachievable goals. Neither
condition provides a solid basis for policy-making.

“Whereas, energy independence can be
achieved by innovation, diversifying energy sourc-
es, creating energy efficient products, and promot-
ing conservation measures,” the Democratic Na-
tional Committee Resolutions Committee asserted
on Feb. 1 while declaring support for “Democratic
elected officials in Congress and in states and local
communities across the country who are working
toward energy independence, security, and diver-
sity as well as a safe, clean environment.” Voters
can decide which condition—ignorance or special
interest—is at work here.

No monopoly

Democrats can claim no monopoly of the
politics of energy independence. At a solar-energy
company in Merrimack, NH, Feb. 23, former Mas-
sachusetts Gov. Mitt Romney, a Republican presi-
dential contender, promised a plan to induce the
US to produce as much energy as it uses in 20-30
years. Energy independence in his vision will come
from wind, solar energy, coal, and nuclear energy.

In the same month that these appeals for energy
independence came forth from political quarters, the
US Energy Information Administration produced an
enlightening forecast. During 2005-30, EIA said in
its Annual Energy Outlook 2007, the average refer-
ence-case growth rate for gross US imports of energy
will be 1.2%/year. This is not, by historic standards,
gangbuster growth. But any import growth indicates,
by definition, movement away from the achievement
of energy independence.

Indeed, energy independence means no im-
ports. Zero. None. It means what Romney said:
domestic production equivalent to consumption.

To use figures from the EIA’s long-term projec-
tion again: The US will consume 131.16 quadril-
lion btu (quads) of energy in all primary forms
in 2030. It will produce 88.63 quads, requiring
imports totaling 46.37 quads before negligible
exports and small balancing quantities. To become
energy-independent, the US must lower consump-
tion and raise production enough to turn that
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import number to 0.

The challenge is considerable. EIA’s import
projection for 2030 represents a lot of energy. It’s
more than the amount of energy that EIA expects
the US to produce in that year in the forms of
crude oil and lease condensate plus natural gas
plant liquids plus dry natural gas plus nuclear
power. It’s slightly less than the amount of energy
that EIA expects the US to consume in that year as
coal plus nuclear power plus hydropower.

It's this wide gap between consumption and
domestic production that the Democratic National
Committee thinks can be closed by “innovation,”
“diversifying energy sources,” “conservation,”
and all the rest. The favorite place to begin “in-
novation” these days is US agriculture and nearly
anywhere else that doesn’t involve oil, gas, or coal.
In these areas, EIA projects healthy average growth
rates over the next 25 years of 2.7%/year for bio-
mass, 2.6%/year for other renewable energy, and
6.8%/year for other energy forms such as liquid
hydrogen, methanol, and otherwise unaccounted-
for refinery inputs. Total energy production from
those sources: 7.82 quads. That’s 9% of total do-
mestic production and 6% of projected consump-
tion—up impressively from 2005 shares for these
energy forms of 5% of total production and 4% of
consumption.

What it takes

So what would it take to raise production of the
nonfossil energy forms politicians like and lower
total energy consumption enough to eliminate im-
ports and achieve independence? In a word: money.
To be more precise about it: astronomical amounts
of money. To put that into perspective: more money
than taxpayers and energy consumers would toler-
ate. Because exotic energy sources cost more than
conventional sources do, production depends on
subsidies. And conservation beyond levels encour-
aged by the market can come only from officially
imposed costs. Eliminating energy imports this way
means raiding the national treasury and punishing
consumers. Americans will figure out what’s hap-
pening to them long before then.

Energy independence is an unrealizable dream.
It's a pretense on which the government wastes
money. Politicians who promote it are fooling
themselves or trying to fool others. 4
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Risks inherent in multibillion-dol-
lar overseas oil and gas deals include
the chances of violating the US Foreign
Corrupt Practices
Act (FCPA).Viola-
tions can occur in
what seems to be
normal and lawful
business conduct.

They also can be
t vulnerable.”

ympanies take steps
to avoid brihe hazards

Nick Snow

Washington Correspondent

OIL&GAS
JOURNAL

cialists at leading law firms urge
companies to take compliance seriously.

Prosecuting all kinds of corruption
is a high priority at DO]J, including
public corruption, corruption during
the procurement process, and the FCPA,
according to Alice S. Fisher, assistant US
attorney general in charge of the federal
department’s criminal division.

“By enforcing the FCPA, and by
encouraging our counterparts around
the world to enforce their own anticor-
ruption laws, we are making sure that
your competitors do not gain
an unfair advantage
when compet-
ing for business
overseas,” she said
at an American Bar
Association confer-
ence on the FCPA
in October. “And
we are ensuring
the integrity of our
stock price markets at home so
and reputa- that investors will
tion.” continue to invest in your
companies.

Settlements of foreign

“Becoming
the target
of an FCPA
enforce-
ment action
can sig-
nificantly
harm your
company'’s

—Michael L.

201 a (T WAV A ) BN bribery allegations can be

costly, whether with DOJ

or with the US Securities
and Exchange Commission. On Feb. 6,
DOYJ said three Vetco International Ltd.
subsidiaries pleaded guilty to charges
of violating FCPA antibribery provi-
sions and agreed to pay $26 million in

"American com-
panies have to

be very diligent
because they're

expensive.
Officials —Mark H.
at the US Tuohey,
Department Vinson & Elkins
of Justice LLP
(DOJ) and
FCPA spe-

fines. The next day, the SEC said El Paso
Corp. agreed to pay $7.7 million to
settle charges that it and a company it
acquired, Coastal Corp., paid
kickbacks to Iraqi officials un-
der the United
Nations’ Oil for
Food program
in 2000 and
2001.

Violations
of the law are
not confined
to oil and gas
producers,
drilling con-

tractors, and service and sup-
ply companies operating overseas. But
the industry’s global reach can create
the potential for corruption. Multina-
tional oil companies have dealt with the
problem for years, but domestic firms
venturing overseas for the first time
may be surprised by it.

“Resources often are in parts of the
world where there’s not the same ur-
gency about the FCPA as there is here,”
Mark H. Tuohey, a partner at Vinson &
Elkins LLP’s Washington office, told OGJ
recently. “American companies have to
be very diligent because they're vulner-
able.”

Avoiding problems

Michael L. Burton, a partner at Arent
Fox LLP in Washington, said, “No one
wants to fall into this situation because
becoming the target of an FCPA en-
forcement action can significantly harm
your company’s stock price and reputa-
tion, in addition to the onerous terms
of settlement with DOJ and the SEC.”

More FCPA cases are settled than go
to trial, according to Gregory Baldwin,
a partner with Holland & Knight LLP
in Miami. “If you're dealing with the
FCPA, the chances of being also accused
of violating the Money Laundering
Control Act are substantial,” he said.
“That’s a 20-year offense. If that’s added
to the mixture, the incentive to plead-
ing guilty to a lesser charge under the
FCPA is substantially heightened.”

Companies charged often cooperate
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because “the government has so many
hammers to beat them into submis-
sion,” noted Drew A. Harker, a partner
at Arnold & Porter LLP in Washington.
“It’s one thing to pay a fine, which

can be significant. But it’s another to
be barred from doing business with
government customers who use formal
bidding procedures or losing your ex-
port privileges.”

He and other attorneys interviewed
for this article agreed that the best way
to avoid FCPA problems is to establish
and operate a strong anticorruption
compliance program.

“Management must fully support it,”
Harker said. “If it’s just a few in-house
lawyers talking among themselves, it
won'’t work well. Management needs to
show it rewards ethical conduct. It has
to provide incentives for employees to
behave properly.”

William E. Lawler III, also a partner
in Vinson & Elkins’s Washington office,
said the best FCPA compliance pro-
grams are formalized in writing, have
someone with significant authority in
charge, are disseminated through the

company, and include an audit function.

The program then has to be tailored to
the company, he said.

He and Tuohey argued one of the
first cases that led to establishing a core
meaning of the law—namely, whether
payments to foreign government offi-
cials were extortion instead of efforts to
get or retain business.
“Two federal courts
in Texas ruled that
obtaining or retain-
ing business had to
be proven,” Lawler
said. “In one case,
involving an Indone-
sian tax official who
demanded a payment
or threatened to raise
a tax by five times,
that relationship
could not be proven.”

to pay a fine.

with govern-

leges.”

Due diligence
The FCPA excludes
payments to a foreign
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“It's one thing

It's another to
be barred from
doing business

ment customers
who use formal
bidding proce-
dures or losing
your export privi-

—Drew A. Harker,

Arnold & Porter LLP

government to support infrastructure
associated with a project or agreements
that a specific portion of the work-
force will be from that country. “Often,
contracts require in-

digenous participa-
tion—not necessarily
a local partner, but
a requirement for
certain percentages
of the staff to be
local,” said Eugene
A. Massey, another
partner at Arent

Fox in Washington
who specializes in
international energy

“If you're
dealing with
the FCPA, the

also accused
of violating the

ing Control Act

transactions. Baldwin,
Much of his Holland &

recent work has in-

volved LNG export

projects, which can

require up to four times the capital for
similar efforts involving oil to bring

a comparable amount of energy to
market. “There’s a tremendous amount
of scrutiny that takes place as deals are
being negotiated. When everyone is
sharpening their pencils to get the best
deal, someone will speak up if inappro-
priate influence on behalf of a competi-
tor is suspected,” he said.

Dianne R. Phillips, a partner with
Holland & Knight LLP in Boston, noted
that several LNG developments are in
countries where governments treat gas
reserves as national assets and
take active
roles in re-
lated business
projects. She
said: “There
is a high,
high current
demand for
these projects
and a huge
value chain
associated
with them. There’s a lot of
money at stake and a lot of
necessary involvement with
foreign governments. Many
of these countries may not

chances of being
Money Launder-
are substantial.”

—Gregory

Knight LLP

have natural trade relationships with
the United States so there is some po-
tential for problems.”

Thorough due diligence is crucial.
“The agreements are for a long
term, and a lot of money is
involved,” Phillips said. “There
are several mul-
tiple incremental
steps before the
projects start up.
There are literally
years of nego-
tiations, starting
with a memoran-
dum of under-
standing. It takes
quite a period
of time before
there’s a formal commitment to
proceed. That provides an op-
portunity for due diligence.”

Due diligence has to extend to
agents or other third parties acting on
a company’s behalf. Burton said: “It’s
relatively uncommon these days to see a
US company’s employee make an illicit
payment directly to a foreign official,
although it certainly happens. Instead,
the company might become involved
with a third party under circumstances
where the government would assert
that the company should have known
a payment was likely to be made for
some improper quid pro quo.”

When performing overseas due
diligence for a company, said Harker of
Arnold & Porter, “We determine what
its overseas profile is, whether it uses
agents, and if those agents’ activities are
continuously monitored.” While the fo-
cus can be on sales agents and market-
ing representatives, he said, “Law firms,
accountants, and joint ventures also can
get a company in trouble. That’s why
negotiations are crucial, particularly in
knowing what your joint-venture part-
ner brings to the table and assuring that
the joint venture is run properly.”

Lawler said due-diligence issues for
a joint venture can differ from those of
a sale because the participants’ relation-
ship continues. During the past few
years the process has become more
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extensive. It now can
involve books and
records, which once
were secondary but
have gained in impor-
tance since passage in
2002 of the Sarbanes-
Oxley Act on corporate
governance. “Any time
there’s an opportunity
to affect a $10 billion
project, there’s an op-
portunity to violate the FCPA,” he said.

Spreading standards

When Congress passed the FCPA in
1977, many US companies complained
it would place them at a disadvantage
with foreign competitors. “Many still
believe they’re subject to a stricter
standard,” said Harker. But he added
that DOJ worked hard to persuade other
countries to pass similar laws, including
a few that had provisions in their tax
codes allowing bribes to be deducted.

Baldwin of Holland & Knight point-
ed out that in 1998 amendments to the
law, Congress directed the government
to encourage other countries to pass
similar legislation. “Among the [Or-
ganization for Economic Cooperation
and Development] countries, the main
industrialized nations of the western
world have statutes similar to the FCPA,
although most aren’t quite as exten-
sive,” he said. “Since around 2002, a lot
of different countries signed the agree-
ment and implemented the legislation.”

In her October address to the ABA’s
FCPA confer-
ence, Fisher also
cited the United

Nations Con- "Any time
vention Against there’s an oppor
Corruption, tunity to affect

a $10 billion
project, there's

under which 140
countries have

agreed to crimi- an opportu-

nalize bribery nity to violate the

of domestic and  [l®I=ZAW

foreign public — Wiilliam E.
officials. “My Lawler Ill,

hope and belief Vinson & Elkins LLP

is that if our

20
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“There's a tre-
mendous amount
of scrutiny that
takes place as

deals are being
negotiated.”
—Eugene A.
Massey,

Arent Fox LLP

foreign law
enforce-
ment
partners
see our
commit-
ment to
combating
corruption
around the
world and

to enforcing our own an-
ticorruption laws, it is more likely they
will prosecute corruption in their own
countries,” she said.

That has begun to happen, according
to Burton. “With the OECD convention,
other multilateral anticorruption initia-
tives, and pressure from the international
financial institutions, cases are being
brought under local laws, particularly
when there has been
a change of govern-
ment and the new
one wants to hang
its predecessor out to
dry. The World Bank
also has anticorrup-
tion standards and can
bar countries from its
financing,” he said.

Tuohey confirmed
that the World Bank
and other financial
sources’ demands
for more transparency in deals have
helped the US persuade other countries
to adopt antibribery laws. “This country
has been able to be aggressive because

its businesses have been respon-
sible for so much commercial
good,” he said.

essary involve-

Investiga-
tions and
cases

FCPA investi-
gations can start
in many ways,
the attorneys
said. “They
have come from
references from foreign gov-
ernments, competitors, former

“There’s a lot
of money at stake
[in LNG projects]
and a lot of nec-

ment with foreign
governments.”
—Dianne R.
Phillips, Holland
& Knight LLP

employees, self disclosure, contractors,
joint venture partners,” Baldwin said.
“There’s no unique type of source you
can point to for allegations. There’s no
central mechanism. You engage in this
activity at your own risk because there
are a lot of people out there with axes
to grind. There also are bribery hotlines
and complaint centers.”

Harker said most FCPA cases he has
encountered began with internal whis-
tle-blowers. The Sarbanes-Oxley law
contains a provision that encourages
employees to come forward when they
see questionable behavior, although it’s
not certain whether it applies to FCPA
violations, he told OGJ. “If you mea-
sure effectiveness in prosecuting FCPA
violations by the number of charges
brought and settlements reached, the
FCPA would appear to be an important

and expanding prosecutorial
tool for the
government,”
he said.

Fisher
noted that
DOJ has a
procedure
under which
companies
and individ-
uals can seek
its opinion

regarding proposed busi-
ness conduct or a proposed transac-
tion. “What we're talking about here is
asking for advice before undertaking a
transaction, not after you have discov-
ered an FCPA violation,” she said.

The law firms’ FCPA specialists
agreed that this could be helpful but
limited in its effectiveness. “There often
isn’t the luxury of time in a live transac-
tion to be able to present DOJ with the
facts and get its opinion,” Burton said.
“In addition, DOJ can be very conserva-
tive, and the procedure often is used
only when a company doesn'’t expect
the deal to go forward.”

The procedure can be “time-con-
suming and a deal-killer,” said Harker.
“If a company’s inside and outside
counsels are doing their jobs, it

Oil & Gas Journal / Mar. 5, 2007

Previous Page | Contents | Zoom In | Zoom Out | Front Cover | Search Issue | Next Page (Mags


http://www.qmags.com/clickthrough.asp?url=www.ogjonline.com&id=12476&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.qmags.com&id=12476&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.ogjonline.com&id=12476&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.qmags.com&id=12476&adid=logo

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

.
P - >
e -
. ; g
- e o
- -, -
- ‘ ok ﬁ"ﬁif;
—
u " 4
d - - 2w
-
a5
L3 - -
d

Petroleum
ClUb Exclusive to Air France and KLM

The best way you can relax

You work in the oil or gas industry. So take advantage of the Petroleum Club,

a set of exclusive services created just for you. To get all details and to join the club:
www.airfrance.com or www.klm.com

click Flying Blue then Petroleum Club.

AIR FRANCE ;éa
V /0 A

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


http://www.qmags.com/clickthrough.asp?url=www.airfrance.com&id=12476&adid=P21A1
http://www.qmags.com/clickthrough.asp?url=www.klm.com&id=12476&adid=P21A2
http://www.qmags.com/clickthrough.asp?url=www.ogjonline.com&id=12476&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.qmags.com&id=12476&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.ogjonline.com&id=12476&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.qmags.com&id=12476&adid=logo

(())'fj&m(iﬁ Previous Page | Contents | Zoom In | Zoom Out | Front Cover | Search Issue | Next Page qMags

s,
B,
" IJ..._- T
|
== ;;:_.f L
Sl '._-;'&

OlL&

]OIURGN%IS_ Previous Page | Contents | Zoom In | Zoom Out | Front Cover | Search Issue | Next Page gqMags



http://www.qmags.com/clickthrough.asp?url=www.ogjonline.com&id=12476&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.qmags.com&id=12476&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.ogjonline.com&id=12476&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.qmags.com&id=12476&adid=logo

IL&AGAS
]?)URNAL

e gqMags
Previous Page | Contents | Zoom In | Zoom Out | Front Cover | Search Issue | Next Page q

RSN

The fact is, the vast majority of countries rely on
the few énergy-producing nations that won the
geological lottery, blessing them with abundant
hydrocarbons. And i

So if energy independence js an unrealistic goal, how :

does everyone get the fuel they need, especially in —
a world of rising demand, supply disruptions, natural WEREY SUFFLIES
disasters, and unstable regimes? —~ PVERSIFY E ordAL FUELS

FINp MORE TRAPITH Foe
. PEVELOP ALTERNATIVES

REMEWABLES
FOSTER OFEN MARKETS &

RENCY
Tﬂio”:::'&ﬁ CoNSERVATION/
) EEHE.RHr' EFFICIENCY

peace-of-mind.

Succeeding in securin
have t

truly make this promise a reality.

©2006 Chevron Corporation. Al rights reserved,

RON is a registered trademark of Chevron G ation CHEVRON HALLMARK and HUMAN ENERGY are trademarks of Chevron Corporation.
CHI gi P MA GY are trademarks of Chevr
k of Chevron Corporation. The CHEVRON HALLMARK AT
trademark of Chevron Corpora
VRON i 0



http://www.qmags.com/clickthrough.asp?url=www.willyoujoinus.com&id=12476&adid=P23A1
http://www.qmags.com/clickthrough.asp?url=www.ogjonline.com&id=12476&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.qmags.com&id=12476&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.ogjonline.com&id=12476&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.qmags.com&id=12476&adid=logo

OIL&KGAS
JOURNAL

OIL&GAS
JOURNAL

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

shouldn’t be necessary.” Companies
seeking DOJ guidance also may err
in submitting best-case scenarios that
don’t materialize, he said.

Compliance issues

Experience is important in matters
of compliance, Tuohey observed. “Large
entities have experience and know how
to set up joint ventures and make them
work,” he said. “A small, start-up oil field
service company planning to bid for part
of a contract may be more vulnerable.”

But small companies “don’t operate
in a vacuum,” Lawler said. “Some small
companies are surprised at what they
have to do because their larger partners
don’t want to be liable. A 20-person
company isn’t going to need a hotline.
Its compliance framework may look dif-
ferent, but it still has to be active.”

Baldwin noted that there are important
ambiguities in the FCPA: “A foreign pub-
lic official includes an officer or employee
of a foreign government or instrumen-
tality. The act doesn’t say what a ‘foreign
instrumentality” is. Another ambiguity is
in facilitating, or grease, payments. While
facilitating payments are an exception to
the act, there’s no particular amount men-
tioned, so it’s hard to determine what'’s
reasonable. The higher the amount paid to
the official, the less the payment looks like
it’s ‘facilitating” and the more likely it is to
appear a bribe.”

Legitimate training and promotion
expenditures also are allowed, includ-
ing bringing foreign officials to the US
as long as the trips are not lavish, he
said, adding: “Anything can be deemed
a corrupt payment. It depends on the
purpose. It's ambiguous in the sense

that the definition of a corrupt purpose
depends on the circumstances.”

Burton said, “You try to build features
into any agreement so you have some
indemnification rights. If a potential
partner refuses to let you audit its financ-
es or find out who its shareholders are
beforehand, that’s when to exert pressure
or start looking for another deal.”

Harker stressed the need for good
compliance programs. “Theyre neces-
sary if you're doing business overseas,”
he said. “Government contracts are not
for the faint at heart. You need good
advice. There are a lot of minefields.”

Tuohey said, “The FCPA is alive and
well around the world because cor-
ruption is alive and well. And the oil
and gas industry is fertile ground for
potential problems and will continue to
be so.” 4

PHVISA chief wants review of pipeline inspection intervals

Nick Snow
Washington Correspondent

The top oil and gas pipeline regula-
tor in the US wants operators to use in-
spection programs that do the best job

of determining their systems’ condition.

That’s why he would like Congress to
reconsider pipeline inspection intervals,
he told OGJ.

“The 7-year interval doesn’t make
sense from a risk management perspec-
tive. We want operators to focus their
attention on areas of greatest risk. Some
lines may not need to be inspected that
frequently. Others might need to be
inspected more often,” said Thomas J.
Barrett, administrator of the Pipelines
and Hazardous Materials Safety Admin-
istration.

More than 50% of the baseline
inspections required by the original
pipeline safety law, which was passed in
2002, were completed by last summer
as Congress considered a reauthori-
zation bill, he said. “So far, very few
are turning up the need for necessary
repairs, and even fewer are suggesting

24

that immediate repairs are required,”
Barrett said in an interview at PHMSA
headquarters.

The 2002 law’s 7-year inspection
interval means that operators have to
reexamine already inspected segments
while completing remaining inspec-
tions, he explained. The provision
remained in the reauthorization bill,
which Congress passed and US Presi-
dent George W. Bush signed into law
late in 2006.

A Government Accountability Office
report favors risk-based intervals, so
PHMSA plans to outline criteria such as
inspection history and stress corrosion
incidents, Barrett said. “In fairness to
Congress, we may not have explained
this as well as we should last summer,”
he said.

“I think, overall, we’'d have safer
systems. I am an advocate of data-driven
risk management. In pipelines, that
translates into integrity management,”
Barrett said. Better-trained employees
also will be needed, he added.

He pointed out that there have been
55,000 repairs of federally regulated

pipelines in the last 5 years where prob-
lems were identified and fixed without
incident. “That’s exactly where we want
to be,” he maintained.

Third-party damage

The recently enacted pipeline safety
reauthorization law addresses third-
party damage, which Barrett said is the
most serious safety issue. “The law goes
right at it. The industry was very sup-
portive of it. So were the contractors,”
he said.

Also in the law are low-pressure
oil pipeline provisions that go beyond
proposals issued by PHMSA early last
fall. The agency had been preparing its
proposals, required under the 2002
pipeline safety law, when leaks began to
be discovered in BP PLC’s oil gathering
system at Prudhoe Bay nearly a year ago.

PHMSA plans to issue a supplemental
proposal this spring that will incorpo-
rate the new law’s requirements. Barrett
said Congress has indicated the agency
can phase in the more difficult provi-
sions.

“Prior to the BP spills, we had not
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had significant problems with this type
of line. These also are the largest low-
pressure lines in the country so their
problems were not typical,” he said.

A major consequence was the poten-
tial impact on supplies when the lines
were shut down during the summer for
repairs, Barrett continued. “Even though
we're a safety agency, Congress wants us
to factor in reliability,” he said, noting
that PHMSA and the US Department
of Energy plan to jointly examine the
problem.

But Barrett emphasized that the
agency will continue to focus on safe

and efficient pipeline operations. “We
want operators to understand the con-
dition of their lines through their own
inspection programs and take action.
I'm not certain how we’ll do this, but
one possibility is a two-tiered inspec-
tion program where we'd make an
initial evaluation and follow up with a
more detailed inspection if we find a
problem,” he said.

He considers making sure pipelines
operate safely a key element of US
energy security. “We'd like to reduce
congestion. We're looking at new
construction and metallurgy to allow

80% SMYS [specified minimal yield
strength] instead of 70% so more gas
can be transported,” he said.

Barrett said PHMSA and pipelines
likely would play a major role in trans-
porting alternative fuels. “We would
approach it from a safety perspective.
We have been talking to the National
Association of Fire Marshals and indus-
try stakeholders,” he said.

“Pipelines move more oil and gas
than truck, rail, and vessel barge com-
bined. So if you plan to move large vol-
umes of an alternative fuel, you'll need
pipelines to do it,” Barrett said. 4

|0GCC: US petroleum workforce size increasing

Nick Snow
Washington Correspondent

Government and industry are mak-
ing progress in increasing the number
of qualified petroleum professionals
in the US, says the Interstate Oil & Gas
Compact Commission in a new report.

Particularly encouraging is “evidence
of public-private partnerships at every
level,” IOGCC said. “The task force rec-
ommendations for establishing intern-
ships, scholarships, and other programs
designed to attract young people to
petroleum science careers have taken
root in all areas.”

The report, “Blue Ribbon Task Force:
A Follow Up Report,” updates the
results of a task force created by North
Dakota Gov. John Hoeven in 2001 to
investigate the shrinking numbers of
petroleum geologists, geophysicists,
and engineers in the US workforce. Fol-
lowing its analysis, the task force issued
recommendations to federal and state
governments, colleges and universi-
ties, the oil and gas industry, and other
groups for collaboration in counteract-
ing the situation.

“The progress is encouraging,” said
Hoeven, who currently chairs IOGCC.

In 2001, the original task force
noted that enrollments in petroleum-re-
lated majors at US colleges and univer-
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sities had decreased over many years.
The updated report, which IOGCC
issued Feb. 26, says that the number of
bachelor’s degrees awarded in petro-
leum engineering rose to 322 in 2005
from 260 in 2000, while the number of
geology degrees fell slightly to 3,300 in
2004 from nearly 3,500 in 2000.

“The imperatives for action in the
next 3-5 years include new directions
in public policy, education, and re-
source development and management,”
the report says.

Federal performance

Grading the various sectors’ perfor-
mances, the IOGCC report finds that the
federal government has been strongest
in creating internships within federal
departments for geosciences graduates
and undergraduates, and in working
with other federal departments and the
IOGCC in a coordinated effort. How-
ever it was weakest in funding pilot
and research programs, advising the
IOGCC and its member states of avail-
able grants, and alerting them of similar
projects to avoid duplication.

Oil and gas research funding, a fed-
eral budget reduction target since 1989,
remained relatively flat from 2001 to
the present. “Of the $8 billion budgeted
in 2006 for energy R&D, only $65 mil-
lion was slated for oil and gas R&D,”

noted the latest report, adding that the
109th Congress failed to approve the
fiscal 2007 budget altogether.

“To date, nothing is budgeted for oil
and gas R&D within the US Department
of Energy. All that remains is the $50
million allocated from royalty receipts
under the Energy Policy Act of 2005
for ultradeepwater and unconventional
hydrocarbon development,” IOGCC
report said.

Despite reduced funding, it contin-
ued, some interesting federal research
has occurred, including progress in
developing clean and renewable energy
sources by DOE's fossil energy of-
fice, reduction of methane emissions
through DOE’s Natural Gas STAR initia-
tive, and funding from DOE’s natural
gas and petroleum technology office for
a global partnership to reduce gas flar-
ing and venting associated with crude
oil production.

The new IOGG report also notes
progress as other federal departments
and agencies have developed partner-
ships with the oil and gas industry.
These include the Department of the
Interior’s Bureau of Land Management
and Minerals Management Service,
which both have addressed royalty
regulations in ways designed to of-
fer incentives; the Internal Revenue
Service, which revised rules applicable
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to depreciation and amortization, and
the Department of Commerce, which
established an emergency oil and gas

guaranteed loan fund.

State, industry progress

States have been strongest in involv-
ing their employment services, regula-
tory agencies and education entities into
oil and gas training and education, says
the report. States also have done well in
creating partnerships with the industry,
providing internships, continuing educa-
tion for teachers, working with career
counselors, and funding of research.
They also reached out to the federal gov-
ernment through the Western Governors
Association and other groups.

“Progress in this sector has been
stronger overall. Of the IOGCC’s 37
state members, 30 reported positive ac-
tivity toward improving the investment
climate for the petroleum industry in
their state,” the IOGCC’s new report
indicates.

The industry’s biggest contributions,
it says, have been to provide summer
jobs, reach out to high school and
college students, and develop scholar-
ships and grant programs for employees
to extend their education. Oil and gas
executives also have alerted human
resources professionals of the need
for a sustained effort, and they finan-
cially supported public relations, public
education, and scholarship/internship
programs.

The popularity of summer job
and internship programs has soared
as sophomores make $4,000/month
and juniors and seniors make $5,600/
month, according to the report. “From
the students’ perspective, internships
not only help fund their college expens-
es, but they receive valuable training in
the various aspects of their chosen field.
From the companies’ perspective, they
are recruiting qualified people familiar
with their culture and operations,” it
says.

Copies of the report can be ordered
from IOGCC or viewed online at www.
iogcc.state.ok.us/PDFS/2007-Blue-Rib-
bon-Task-Force-Update.pdf. 4
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WartcHING GOVERNMENT

Nick Snow, Washington Correspondent

Republicans

challenge IG

Department of the Interior
U SInsp. Gen. Earl E. Devaney in-
tended to mention reforms that have
been implemented as well as prob-
lems he has identified at DOI when
he came before the House Natural
Resources Committee on Feb. 16. But
Republicans on the committee had
other ideas.

They charged that his report on
his office’s investigation of missing
price thresholds in federal deepwater
oil and gas leases issued in 1998 and
1999 was not balanced and omitted
several questions and documents.

Rep. Steve Pearce (R-NM), who
led the criticism, also questioned the
report’s conclusion that thresholds
were omitted by mistake, suggesting
instead that managers and employees
at the Minerals Management Service
and DOI decided in 1998 and 1999
that the thresholds were not neces-
sary because oil prices were low.

“I don’t think there was double-
dealing on the part of the Clinton ad-
ministration. I don’t believe there was
inherent criminal activity. I simply
think they felt the price would never
reach a level where thresholds would
be needed,” Pearce said.

‘Never written down’

Devaney replied, “There never was
a policy. The practice of the depart-
ment was to put addendums on these
leases, which included price thresh-
olds. If there’s reference to a policy, it
probably refers to a statement by wit-
nesses that there was a policy, but it
was never written down. My solicitor
has been searching frantically for a
written policy and hasn’t found one.”

Pearce characterized this as “policy
by innuendo” and asked Devaney if

he thought it would withstand a legal
challenge. Devaney declined to offer
an opinion, noting that he is not a
lawyer, but added that investigators
from his office have found similar
situations throughout DOI.

Their difference in opinion
regarding the price thresholds’
omission from the 1998 and 1999
deepwater leases was that Devaney
thought it apparently was a mistake
while Pearce suggested it could have
been casually deliberate—essentially,
omitting the thresholds because they
had not seemed to matter in the
past.

Strategy signal

Their exchanges signaled that
House Republicans intend to vigor-
ously oppose Democrats’ efforts to
legislatively pressure holders of those
1998 and 1999 deepwater leases to
renegotiate terms.

“Based on your testimony in the
Senate and here today, there was no
statute to require inclusion of price
thresholds. There was no policy re-
quiring their inclusion. There simply
was a deliberate omission,” Pearce
said toward the hearing’s conclusion.

“I don’t see where the Clinton
administration was so inept that it
would go 30 months after discover-
ing the absence of price thresholds
before including them. I do see a bad
decision by the Clinton administra-
tion that assumed the price of oil
would not go above $28/bbl,” he
told Devaney.

Chairman Nick J. Rahall IIT (D-
W.Va.) said there would be more
hearings. “Something is amiss in this
program,” he said. “We will work to
find ways to find and remedy it.” 4
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IFP: 01l, natural gas prices to remain high for 2007-08

Doris Leblond
OGJ Correspondent

part of 2008, interspersed with periods — du Pétrole (IFP) in its 2007 Panorama
of tension, and thereafter continue to presented in Paris last month. The tenta-
rise on the back of strong demand, con- tive economic outlook also indicated

Oil prices should remain at the $50-  strained supply, and continuing refin- that gas markets would likely suffer
55/bbl level over this year and possibly  ing tensions, reported Institut Francais ~ from interenergy competition, driven
by high prices.

[FP Pres. Olivier Appert said 2006
might be viewed as a year of transition,
correcting 2005 oil price excesses as oil
demand slowed, the call on OPEC stabi-
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The D & D Standard Oil & Gas Abbreviator is an
indispensable tool in the oil, gas and energy industries.
It simplifies writing tasks within energy and its related

lized, and non-OPEC supply increased by
nearly 1.4 million b/d—to 51 million
b/d.

The oil market presented signs of
short-term stabilization, with prices

remaining under $60/bbl. However,
beyond 2008, futures markets seem to
indicate sustained price hikes, taking
into account the forward price for West
Texas Intermediate crude, noted Appert.
While it plunged to a recent low, the
2012 forward price has “fallen by less
than half the short-term prices” as the
market players still perceive a future
production squeeze, he said.

The current slowdown in world oil
consumption conceals great regional
disparities, supporting higher longer-term
prices. Demand is down in all Organi-
zation for Economic Cooperation and
Development (OECD) countries, but it is
still strong in rapidly emerging countries,
including China (up 6.2% to 410,000
b/d). Demand also is rising in the Middle
East (up 5.4% by 330,000 b/d).

Although 2006 confirmed the
decline of mature areas like the North
Sea and a decrease of OECD output for

Winter 2007 the fourth straight year, non-OPEC oil
ISBN: 978-1-59370-108-6 ' production increased significantly else-
$45.00 US | 1 where, namely in the Commonwealth
: of Independent States, Latin America,
and Africa.
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b/d/year to the end of the decade. This
forecast has been revised downwards to
700,000 b/d from 2009.

Production in many non-OPEC
countries is nearing peak, Appert said,
but OPEC’s influence and its output,
which would gain about 1 million b/d
over the 2006 figure, will be singularly
boosted by Angola’s joining OPEC, pos-
sibly followed by Sudan and Ecuador,
which are mulling such a move.

IFP estimates that OPEC’s share of
world oil production likely would jump
to 44% in 2009 from 41% last year,
while global oil demand increases by
4.8 million b/d. “Non-OPEC countries
will not be able, alone, to provide the
surplus needed in the medium-term,”
insisted Appert.

He also pointed to other factors
likely to push up oil prices beyond
2009, including resource nationalism
in a number of countries, growing do-
mestic needs of oil exporting counties,
and determination of countries such as
Qatar to conserve resources for future
generations.

Natural gas

Uncertainties also are besetting the
gas industry, as higher prices and sup-
ply security in particular have impacted
the development of competing ener-
gies—oil, coal, and nuclear power—to
the detriment of natural gas, said
Marie-Francoise Chabrelie, secretary
general of Cedigaz.

She sees a “probably slower and
more-jerky development” for natu-
ral gas in the future. Gas use should
continue to rise steadily by an average
2.5%/year to 2010, pulled along by
Latin America, Asia-Oceania, Africa, and
the Middle East. The construction of ad-
ditional gas production and transporta-
tion infrastructure to aid deliveries also
will contribute to increased gas usage.

Escalation of gas use should then
slow to 2.2%/year at best. Higher pric-
es are boosting competition from other
energies, especially coal, in the power
industry in Europe, where several plants
are being planned with at least partial
carbon dioxide capture. These are due

on stream after 2010.

Also emerging are production con-
straints: lack of exploration and produc-
tion investment in Russia; difficulties
with available gas volumes to supply
liquefaction facilities in some countries
such as Oman and Trinidad and Tobago;
technical problems in Indonesia; and
the political decisions of producing
countries as in Bolivia or Russia that
could jeopardize the future regional and
world supply balance.

Chabrelie also perceives growing
imbalances in international gas trade
between producing areas with surplus
supplies and OECD countries where
production can no longer satisfy de-
mand. In addition to the huge volumes
transported from one area to another,
transportation management will be-
come increasingly complex, exacerbated
by the proliferation of LNG routes. The
share of LNG in total gas trade is due
to rise sharply to 30% in 2015 from
22.3% in 2005 driven by flexibility,
source diversification, and improved
supply security. 4

D0J fines Vetco units record $26 million in FCPA case

Nick Snow
Washington Correspondent

Eric Watkins
Senior Correspondent

Three Vetco International Ltd. subsid-
iaries pled guilty to violating antibrib-
ery provisions of the Foreign Corrupt
Practices Act and agreed to pay $26
million—the largest criminal fine in an
FCPA prosecution by the US Department
of Justice so far, Deputy Atty. Gen. Paul J.
McNulty reported Feb. 6.

The pleas by Vetco Gray Controls Inc.,
Vetco Gray Controls Ltd., and Vetco UK
Ltd. came before US District Judge Lynn
N. Hughes in the Southern District of
Texas. The three subsidiaries also pleaded
guilty to conspiracy to violate the FCPA.

A fourth Vetco subsidiary, Aibel Group
Lid., entered into a deferred prosecution

Oil & Gas Journal / Mar. 5, 2007

agreement with DOJ regarding the same
underlying conduct.

The settlement fulfills a closing condi-
tion for the previously announced sale of
Vetco Gray to GE, the Houston-based oil
field service and supply company said in
a separate statement.

As part of the plea and deferred pros-
ecution agreements, Vetco Gray Controls
Ltd. agreed to pay a $6 million fine, Vetco
Gray Controls Ltd., $8 million, and Vetco
Gray UK Ltd., $12 million.

In the charging and plea documents,
DOJ said that the three Vetco subsidiaries
admitted that they violated and conspired
to violate the FCPA in connection with the
payment of about $2.1 million in corrupt
payments over 2 years to Nigerian gov-
ernment officials.

These corrupt payments were paid
through a major international freight for-
warding and customs clearance company

to employees of the Nigerian Customs
Service, and coordinated largely through
Vetco Gray Controls Inc.'s offices in Hous-
ton. Additionally, Aibel Group agreed in its
deferred prosecution agreement to accept
responsibility for similar conduct by its
employees.

As the charging and plea documents
reflect, beginning in February 2001, Vetco
Gray UK began providing engineering
and procurement services and subsea
construction equipment for Nigeria’s first
deepwater oil drilling project, the Bonga
Project. Several Vetco Gray UK affiliates,
including Aibel Group, Vetco Gray Con-
trols Inc., and Vetco Gray Controls Ltd.,
supplied Vetco Gray UK with employees
and manufacturing equipment for the
project.

Period of payments
From at least September 2002 to at
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WaAaTcHING THE

WorLD

Eric Watkins, Senior Correspondent

Japan

voices

gas concerns

n a meeting with Russian Indus-
Itry and Energy Minister Viktor
Khristenko, Japanese Foreign Minister
Taro Aso last week asked Russia to en-
sure Japan’s supply of LNG from the
Sakhalin-2 oil and natural gas project.

As you can imagine, given Russia’s
interests in the Asia-Pacific oil and gas
market, Khristenko gave an upbeat
reply, assuring Aso that terms of ex-
isting agreements would be observed.

Aso’s concerns are not unfounded,
given Russia’s treatment of the origi-
nal Sakhalin-2 partners, including
two Japanese trading houses—Mitsui
& Co. and Mitsubishi Corp.—along
with Royal Dutch Shell PLC.

After sustained pressure—some
call it blackmail—from Russia’s envi-
ronmental authorities, the three orig-
inal Sakhalin-2 partners reluctantly
agreed last December to relinquish
more than half of their combined
stake in the project to OAO Gazprom
(OGJ, Jan. 1, 2007, p. 29).

Sleepless nights

The sale gave the state-owned Rus-
sian gas company a stake of 50% plus
one share in the project. The inter-
ests in the joint venture partnership,
called Sakhalin Energy Investment Co.
Ltd. (SEIC), now read as Gazprom
50% plus one share, Shell 27.5%,
Mitsui 12.5%, and Mitsubishi 10%.

The sale also caused sleepless
nights for some people in Japan
because it raised concerns about
whether the country’s electric and
gas companies would be able to pro-
cure LNG from the project as initially
agreed.

Since then, other Japanese firms
have tentatively signed up for sup-
plies from Sakhalin-2. On Feb. 9,

32

for example, SEIC said it had signed
a heads of agreement with Japan’s
Osaka Gas Co. Ltd. for the supply of
some 200,000 tonnes/year of LNG
for more than 20 years.

The gas will be supplied from
SEIC’s new LNG plant at Prigorod-
noye on the southern tip of Sakhalin
Island. The plant is about 95% com-
plete, with the first deliveries expect-
ed next year, SEIC said in a statement.
We believe them, too, especially
Shell, Mitsubishi, and Mitsui.

0z to the rescue

Not everyone is counting on Rus-
sian promises, though, and suppliers
elsewhere are reaping the benefits.
Indeed, Woodside Petroleum Ltd.,
operator of Australia’s North West
Shelf venture, announced Feb. 22 the
signing of a heads of agreement with
Japan’s Kyushu Electric Power Co. Inc.

In announcing the deal, Woodside
said all eight of the NWS venture’s
original Japanese LNG customers
have now renewed their long-term
LNG purchase commitments.

That’s not surprising since there’s
no sign of a Russian firm anywhere
on the Australian horizon, a point
underlined by Mitsunori Torihara,
president of Tokyo Gas Co., which
accounts for nearly 20% of Japan’s
total LNG imports.

“Besides Sakhalin-2,” Torihara
said in a recent interview, “we have
procurement contracts with five
production bases in Australia. There
is little political risk in Australia, and
we don’t have to worry about the risk
of over-concentration because each
of the bases has a different operating
company.” 4
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least April 2005, each of the defendants
engaged the services of a major interna-
tional freight forwarding and customs
clearing company and, collectively, au-
thorized that agent to make at least 378
corrupt payments totaling $2.1 million
to Nigerian Customs Service officials

to induce those officials to provide the
defendants with preferential treatment
during the customs process, DOJ said.

It said that this was the second time
that Vetco Gray UK has pled guilty to
violating the FCPA. On July 6, 2004, the
company, then named ABB Vetco Gray UK
Ltd., and an affiliated company pleaded
guilty to violating the antibribery provi-
sion of the FCPA in connection with the
payment of more than $1 million in
bribes to officials of NAPIMS, a Nigerian
government agency which evaluates and
approves potential bidders for contract
work on oil exploration projects.

ABB Vetco Gray UK Ltd. was re-
named Vetco Gray UK Ltd. following an
acquisition by two private equity firms,
Candover and JP Morgan Partners, of
the upstream oil and gas businesses and
assets of its parent corporation, ABB
Handels-und Verwaltungs AG. The July
12, 2004, acquisition included the sale
of Vetco Gray UK and the predecessors
to the two other Vetco International
subsidiaries, which pleaded guilty in
the most recent case.

In anticipation of the acquisition, the
private equity firms requested and ob-
tained an opinion release from DOJ that
required the new owners to institute and
implement a compliance system, internal
controls, training, and other procedures
sufficient to have deterred and detected
violations of the FCPA, among other
obligations, the federal agency said.

It said that the corrupt payments
underlying the latest guilty pleas
continued unabated from the period
prior to the acquisition until at least
mid-2005, despite the acquiring equity
firms’ commitments to DOJ under
the Opinion Release. The sale to new
owners, the prior directives issued by
DOJ, and Vetco Gray UK’s prior FCPA
conviction were all taken into account
under the US. Sentencing Guidelines
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in calculating the $12 million criminal
fine against Vetco Gray UK, DOJ said.

Resolution of the criminal case against

Vetco International and its subsidiaries
resulted, in large part, from the Houston-

based oilfield service and supply company

voluntarily disclosing the matter to DOJ
and the subsidiaries’ agreement to take
significant remedial steps.

In addition to the criminal fines,
DOJ said that the plea agreements also
require the defendants to: 1. Hire an
independent monitor to oversee the
creation and maintenance of a robust
compliance program. 2. Undertake
and complete an investigation of the
companies’ conduct in various other
countries as originally required under
FCPA Opinion Release No. 2004-02. 3.
Ensure that in the event that any of the
companies are sold, the sale shall bind
any future purchaser to the monitoring
and investigating obligations. 4

S&P’s: Refiners face capacity upgrade challenges

The global refining industry faces
the challenges of upgrading its capac-
ity to produce less-polluting fuels while
processing increased volumes of poorer-
quality crudes, Standard & Poor’s said in
a recent special report on fluctuating oil
prices.

More heavy and sour crude is com-
ing onto the market, and the complex
process of refining this crude into fuels
that meet stricter low-sulfur regulations
is costly, S&P analysts said.

A growing price differential be-
tween light and heavy crudes will make
it harder for refiners as they process
greater volumes of lower-quality crude.
Consequently, refiners must find the
capital to fund enormous construction
demands, S&P analysts said.

Oil and gas prices continue to be

characterized by remarkable volatility,
yet the impact has been minimal to the
US economy so far, said David Wyss,
S&P’s chief economist, during a Feb. 27
conference call.

Oil prices would have to go higher
than they did in the past to damage the
economy, Wyss said. Greater energy
efficiency means oil is not as big a per-
centage of household spending as it has
been in the past, he added.

He expects oil prices to fluctuate
widely, noting that rising prices were not
a drag on the economy last year as some
economists had suggested. Likewise, he
does not expect recent falling oil prices
to boost the economy this year.

Wyss said his forecast is absent major
geopolitical events that cause dramati-
cally swinging oil prices. 4
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The production performance of the
global offshore has been remarkable,
and it has not reached its full potential.

Globally, 500 billion bbl of oil have
been discovered, of which 200 billion
bbl have been produced. Giant offshore
fields represent 41% of the total oil dis-
covered, and these are located in several
regions albeit in few geological settings.

A heuristic approach developed in

ploration trends show continued
promise in world's offshore hasins

Ivan Sandrea
OPEC Secretariat
Vienna

Rafael Sandrea
IPC
Tulsa

this article suggests that there could
easily be 30% more oil than what is
currently estimated. Further, there is
large undiscovered potential as several
regions remain underexplored and oth-
ers have not been explored at all.

The ultimately recoverable reserves
(URR) for the global offshore are close
to 1 trillion bbl. Over the decades, E&P
trends in the offshore have remained
highly encouraging, particularly given
that both yearly discoveries and average
field sizes have remained the same over
the last three decades.

Offshore is the next frontier in
global oil supply. It’s amazing what $50
oil will do!
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Offshore evolution

The oil industry has expanded con-
sistently over the last decades from land
operations to inland waterways and
then to offshore.

Offshore barges for exploration
began to be used in 1950, deepwater
drillships in 1956, and semisubmersible
rigs in 1964.

In the 1980s, deepwater exploration
meant 800 ft of water. Today, 1,500 ft
of water is considered shallow, 1,500 to
7,000 ft is considered deepwater, and
over 7,000 ft is termed ultradeep water.

Offshore oil production started in
the early 1940s and has grown from
a modest 1 million b/d in the 1960s
to nearly 25 million b/d in 2005 to
represent one third of world crude oil
production. Conversely, onshore crude
production needed six decades to reach
25 million b/d in 1963.

Unlike onshore oil production, off-
shore production has never experienced
sharp downward fluctuations and has
grown consistently over the years (Fig.
1). In fact, it has been the main source
of growth for world crude oil pro-
duction as the onshore has essentially
remained at plateau for more than two
decades.

In 2005, the Persian Gulf/Middle
East topped the list of offshore pro-
ducers, followed by the North Sea,
West Africa, the Gulf of Mexico (US
and Mexico), Asia/Australasia, Brazil,
China, Caspian,
and Russia/Arc-
tic (Table 1). Of
the total offshore
crude, shallow
water accounted
for 20.3 million
b/d and deepwa-
ter 3.5 million
b/d. Other liquids
such as natural
gas liquids (NGL)
totaled 1.6 million
b/d, mainly from
the shallow water

Fig. 1

28 g g g offshore.
2 228K Up through
2005,! a total
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of 503 billion
bbl (455 billion

OFFSHORE EXPLORATION WELLS DRILLED AND OIL DISCOVERIES

bbl of crude oil 700
and 48 billion
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oil discoveries
have been made in
the largest produc-
ing regions mentioned above. Offshore
China, Caspian, and Russia/Arctic
exploration has been relatively limited,
while in other producing areas explora-
tion has only yielded relatively limited
success.

In terms of yet-to-find (YTF) re-
serves, the only institution to have pub-
lished undiscovered global estimates for
oil that segregates offshore and onshore
is the US Geological Survey.? * The USGS
2000 world petroleum assessment put
the estimate for undiscovered offshore
hydrocarbons at 306 billion bbl of
crude oil and 95 billion bbl of NGL,
representing 47% of total undiscovered
oil in the world.

Therefore, there should
be no doubt that from a
resource and production
perspective the importance

pooling production from different
types of provinces—mature onshore
with a strong emerging offshore—with
different histories introduces interpre-
tative distortions that inevitably lead

to off-beam estimations of world oil
resources, depletion, and maximum oil
supply estimates.

In fact, the world crude oil (onshore
and offshore) decline linear trend line
has shifted its course® after 1995 fol-
lowing the impact of offshore produc-
tion. Eventually a new trend line will
develop once the offshore effect reaches
steady state, sometime in the distant
future. A similar situation occurs with
US natural gas.”

LARGEST OFFSHORE OIL PRODUCING REGIONS, 2005

Crude oil production

Cumulative,
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The objective of this two-part ar-
ticle is to estimate the potential of the
world’s offshore oil provinces using an
analogy of the size distributions of the
giant onshore and offshore fields dis-
covered to date and provide a medium-
term production outlook for global
offshore.

Largest regions

It is no coincidence that the world’s
largest offshore oil producing regions
are also endowed with rich onshore
petroleum systems.

The Persian Gulf/Middle East is the
world’s largest oil producer and has the
largest concentration of reserves.

West Africa primarily
produces hydrocarbons from
two large offshore provinces,
and it also has significant

Table 1

of the offshore is paramount. Start-up Million b/d billion bbl onshore reserves and produc-
However, most research fails Persian Gulf/Middle East’ 1957 53 51 uon.
to discern or disaggregate be- North Sea? 1975 4.7 45 The Gulf of Mexico is a
gereg West Africa® 1969 35 25 X
tween offshore and onshore. Mexico Gulf of Mexico 1960 2.6 20 world class province sur-
Asia-Australasia’ 1 2.1 21 .
Furthermore, the grow- US Guif of Mexico Toa7 6 24 rounded by two countries
; . Brazil 173 1.5 6 ioni
ing mgmﬁcel.nf:e? of global China oo e 5 that have significant onshore
offshore activities merits a Caspian® 1950 0.4 1 petroleum systems.
. Russia-Arctic 1999 0.05 0 . ..
reassessment of the classi- Others® 08 2 Asia/Australasia is a large
. 7 . .
cal Hubbert model predic- Total NGL 16 / region comprised of several
tions.* This decline model is Total 25 204 countries, but the petro-
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solid and handles adequately
severe events’ such as sharp
production fluctuations, new
large discoveries, EOR, etc.
However the result of
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'Egypt, Iran, Irag, Neutral Zone, Kuwait, Qatar, Saudi Arabia, United Arab Emirates.
2Denmark, Norway, UK. *Angola, Cameroon, Congo (Brazzaville), Equatorial Guinea,
Gabon, Ivory Coast, Nigeria. “Australia, Brunei, Indonesia, Malaysia, Myanmar, New
Zealand, Thailand, Vietnam. ®Azerbaijan, Kazakhstan, bordering countries. ®Mainly
Argentina, Canada, Germany, India, Netherlands, Trinidad, Tunisia, Libya. ’Mainly
Australia, Egypt, Equatorial Guinea, Iran, Nigeria, Norway, Trinidad, United Arab Emir
ates, UK, US.

Sources: IHS Inc., OPEC

leum resources are found

in tectonically linked basins
that originated in the same
process (i.e., Sunda). Oil
production is primarily from
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YEARLY OFFSHORE OIL DISCOVERIES AND AVERAGE FIELD SIZE

Fig. 3
= 40 r 11,000
Q Bl Deep and ultradeep! discoveries
g 35 1 B Shallow-water discoveries 1 900
= Average field size
£ -1 800
i 30 1 —
3 | o
2 700 a3
25 1 S
3 -1 600 2
2 =
5 20} , ‘ { s00 E
2 g
£ 15 } - 400 »
s 2
[S) -1 300 =
£ 10} l i
* |
8 vly I ’ 200
s 5 Y /A AN
% -~ (] | ~ > l 100
o 0| 0
L N O - M LN O = M WON O - ML N - MmOLN O - MW N O = M W
g ¥ § © O LW W © 6 © © © N N NNINIK WO ®® © © ® ® @ & ®» ® © S O
D O D DD DO DD OO DD O DO O O O
B T N T R R NI
Year

offshore basins in this complex region,

but it also has onshore oil provinces.
The North Sea and Brazil are in a

class of their own as most oil reserves

Since the 1970s, the setting of the
giant fields (500 million bbl or more
recoverable) has been studied®® with

margins (304 giants), continental rifts
(271 giants), and collisional margins
(173 giants).

OIL&GAS
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and production are in offshore settings.
The regions of China, Caspian,
and Russia/Arctic share the following
characteristics: a) onshore contains
significant amounts of reserves and
production, b) offshore oil production
is presently either low or growing rap-
idly, ¢) limited number of offshore oil
discoveries and exploration activity to
date, and d) large geological petroleum
systems.

the objective of understanding the geo-
graphical and geological settings of the
world’s petroleum systems.

In one of the most comprehen-
sive studies of this type, Mann et al.'°
reviewed the setting of 877 giant oil
and gas fields representing two-thirds
of the petroleum resources and found
that these were not only located in few
geographical regions but that they are
concentrated in few tectonic settings.
The three types of settings are: passive

GEOLOGIC SETTING OF OFFSHORE OIL PRODUCING REGIONS

That study and the USGS 2000
assessment also concluded the follow-
ing regarding the known petroleum
systems of the world:

a) The typical depositional environ-
ment of reservoir rocks is nonmarine
to marine (43% of known reserves)
and shallow marine (36% of known
reserves).

b) Less than 11% of the known
reserves have been deposited in deep
marine environments (turbidites).

¢) The age of the
reservoir rocks is

Table 2
e commonly Meso-
Ultimate ; 0
recoverable zoic (65% of the
reserves Percent Reservoir Typical known reserves) and
Number of (giants), of total Typical rock reservoir K 0
offshore  billion  offshore oil tectonic depositional rock Typical Cenozoic (20% of
giants bbl discovered setting environment age trap the known reserves)_
Persian Gulf 14 109 69 Passive margin Marine Mesozoic Structural 0
North Sea’ 12 26 42 Continental rifts Nonmarine Mesozoic Structural less than 13% O'f the
West Africa 15 il 16 Passive margin Turbidites Cenozoic Combination? known reservoirs are
Mexico Gulf . .
of Mexico® 2 24 75 Passive margin Marine Mesozoic Combination Paleozoic or older;
US Gulf of and
Mexico B 3 1" Passive margin Nonmarine/ Cenozoic Combination
. . - turbidites d) regarding trap-
Asia-Australasia* 3 3 8 Strike slip/ Nonmarine Late Meso-  Structrual . K
margin to marine zoic/Ceno- ping mechanisms,
z0ic
Brazil 7 9 33 Passive margin Turbidites Cenozoic Combination the most common
China 2 3 45 Passive margin Nonmarine Cenozoic Combination traps are structural
to marine
Caspian 2 17 68 Collisional Nonmarine Cenozoic Structural (over 71% of the
margin ]
Russia-Arctic® 1 1 20 Continental rifts Marine Mesozoic Structural known reserves) 5
and older 0
Sakhalin 2 3 94 Strike slip Marine Cenozoic Structural and only 5% of the

resources have been

"Mainly central graben. ?Structural, growth faults, stratigraphic, salt domes, etc. *Main area around Cantarell complex. “Mainly Australia Bass Strait,

Sunda. *Mainly Barents Sea.

Sources: IHS Inc., OPEC, US Geological Survey, Mann. P, et al., 2003
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found in stratigraph-
ic traps.
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CUMULATIVE OFFSHORE EXPLORATION WELLS AND OIL RESERVES

Fig. 4
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For the world giant offshore oil fields
only, no similar assessment has been
made. This study provides an assessment
based on the classification proposed by
Mann et al. and the USGS 2000 assess-
ment using an updated database of 67
giant offshore oil fields that represent
211 billion bbl (41%) of the total oil
discovered offshore. A synthesis for each
region is provided in Table 2.

Some discernable observations about
offshore giants are:

a) The tectonic setting is commonly
passive margin (45 giants).

b) The depositional environment of
the reservoir rock is dominated by non-
marine to marine sands (43 giants).

¢) The age of the reservoir rock is
Cenozoic (33 giants) and Mesozoic (29
giants).

Accumulations in deepwater giants
are exclusively associated with turbidite
reservoirs (26 giants) of Cenozoic age.
The typical trap is structural (34 giants)
and a combination of structural and
stratigraphic (31 giants).

Offshore trends

Since offshore exploration
began in the 1940s, some

(Figs. 2 and 3).

In shallow water, the number of ex-
ploration wells drilled has remained at
around 500/year in the last 25 years. In
contrast, the number of deepwater wells
has been increasing steadily since 1997
and is now over 100 wells/year.

Over the last 25 years, the average
number of new offshore oil field dis-
coveries has remained close to 80/year
and the success rate more than 30%.
The highest number of discoveries was
recorded in 1982 at 118; two other
record years were 1990 with 109 new
oil discoveries and 2003 with 104 new
oil discoveries.

The above efforts have resulted in
the discovery of 500 billion bbl of oil
in three broadly defined exploration
phases (Table 3).

The first identifiable phase is from
the 1940s to 1972.

This phase is characterized by the
first offshore discovery made in the US
Gulf of Mexico in 1947, the discovery
of the supergiants in the Persian Gulf,
the first discoveries in West Africa, and
in the later part of the period, the first

OFFSHORE OIL EXPLORATION PHASES

ON ==Y/ =\
giant discoveries of the North Sea.

Elsewhere, two giant discover-
ies were made in Australia and one in
China. During this initial phase, the
cumulative oil discovered was 198 bil-
lion bbl, the yearly average discoveries
totaled 8.3 billion bbl, and the discov-
ery size averaged 770 million bbl.

The second phase is from 1973 to
1990.

This phase is characterized by giant
discoveries in the North Sea, Mexico,
Caspian, Russia/Arctic, and the first
deepwater discoveries in the US Gulf of
Mexico (1983) and Brazil (1984).

There are also two notable giant dis-
coveries outside the previous regions:
Bombay High off India and Hibernia
field off Canada. Elsewhere, discoveries
continued to be made in West Africa,
Asia/Australasia, and shallow US gulf.
During this phase, the cumulative oil
discovered was 171 billion bbl, the
yearly average discoveries totaled 9.5
billion bbl, and the discovery size aver-
aged 135 million bbl.

The last phase began in 1991 and
extends to today."!

This phase is characterized by gi-
ant deepwater discoveries in the Big
4 (Brazil, Angola, Nigeria, and the US
gulf). However, several giant discover-
ies have been made in other regions
including the North Sea, Caspian, and
China; smaller discoveries were made
in Asia/Australasia, shallow-water West
Africa, and the Persian Gulf.

During this recent period, the
cumulative oil discovered was 121 bil-
lion bbl, the yearly average discoveries
totaled 8 billion bbl, and the discovery
size averaged 116 million bbl. Of the

total oil discovered, deepwa-
ter and ultradeepwater fields

17,700 exploration wells el accounted for 44 billion bbl,
i i Phase 1 Phase 2 Phase 3 illi
have been d'rllle.d in shallow (until 1972)  (1973.80) (sires 1991) 3 bﬂhor.1 bbl/ year.
water resulting in 2,500 new Looking specifically at
1 . Number of exploratory .
oil discoveries. wale 2,333 8,986 8419 the deepwater, the geologi-
Number of new oil .
In deep water, explora- discoveries. 330 1.454 1183 cal evidence to date suggests
tion began in the late 1970s Vg!lll{gnne t?g oil discovered, 198 1 11 that it is a play with limited
1
and since then nearly 2,000 Average volume prospectivity within the con-
exploration wells have been gﬂ%'ndk',%ﬁg,‘g%rfd' 83 9.5 8 text of the global offshore,
; ; ; Average discovery i i
drilled resulting in 400 e ] 277 - . primarily due to the fact that

new oil field discoveries

38

the best quality reservoirs are
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exclusively associated with turbidities.

It should be noted that deepwater
Mexico is considered the single larg-
est prospective province of this kind
remaining in the world. It has seen no
exploration whatsoever with only three
wells drilled in established areas.

Other deepwater provinces outside
the Big 4 have seen some successes (i.e.,
Australia, Malaysia, Mauritania, Ivory
Coast, China), but the global impact has
yet to be seen. The ultradeepwater play
has been much discussed following the
recent Jack well in the US gulf.

No attempt is made in this article to
evaluate the E&P record or address the
potential of the ultradeep worldwide, as
not enough information and history are
available. However two points are worth
making.

First, global prospectivity is very
unique to geological settings only so far
known in limited areas. Second, having
the technology to go to ultradeep water
does not mean one can go to any water
depth to explore. In most parts of the
world, 12,000 ft of water is touching
the edge of the continental shelf, be-
yond which no sedimentary rocks can
be expected.

Overall, measured in terms of cu-
mulative exploration wells drilled and
wells per square kilometer of sedimen-
tary basin, the regions more explored
have been the shallow US gulf, North
Sea, Persian Gulf, and Australasia; West

Africa, Mexico, China, Caspian, and
Russia/Arctic are the least explored.

Offshore regions such as North
Africa and eastern Canada have seen
very limited exploration with some suc-
cesses; others like deepwater Mexico,
Red Sea, Pacific, and North Atlantic have
seen no exploration.

Fig. 4 shows the cumulative number
of exploration wells drilled and oil dis-
covered worldwide offshore. As can be
seen, the global offshore does not show
the signs of a mature exploration play.

Next: Estimating the global offshore oil reserve
base. 4
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Cameroon

Log evaluation has indicated that the
IE-2 appraisal well drilled toTD 8,675
ft subsea by BowLeven PLC’s EurOil Ltd.
subsidiary encountered two hydrocar-
bon-bearing zones.

The well, on Etinde Block MLHP 7
in the Rio del Rey basin, found 50 ft of
net gas pay in good quality Miocene Bi-
afra sandstone at 3,310 ft and 130 ft of
net gas-condensate pay in good quality
Miocene Isongo sandstone at 7,850 ft.
EurOQil plans to drillstem test the Isongo.

It is the first of four wells to be

40

drilled consecutively (OGJ Online, Feb.
15,2007).

Peru

The government awarded Gold Oil
PLC and Plectrum Petroleum PLC, Lon-
don, an exploration license on Block
7Z-34 off Peru’s northern coast in the
Talara basin.

The block covers 3,713 sq km close
to a producing concession and is in
100-3,000 m of water. The companies
plan to run electromagnetic surveys and
shoot at least 2,000 line-km of 2D seis-

ON ==Y/ =\

mic surveys in the first 18 months. Gold
Oil is operator with 50% interest.

Ontario

A flow rate of more than 100 Mcfd
of gas from a thin gas zone over water
at the top of the Cambrian sandstone
at 3,616 ft at the Echo 57 deeper pool
test in southwestern Ontario provides
encouragement for further exploration,
said Echo Energy Canada Inc., London,
Ont.

The company plugged back and
completed the well as a gas well in the
Silurian Thorold sandstone, one of 71
wells that have tested gas from Thorold
since 2001 in Elgin and Norfolk coun-
ties south of Tillsonburg, Ont.

Output is a combined 1 MMcfd from
54 wells, restricted due to soft natural
gas prices. Gas produced but not sold
is parked in a gas storage account with
Union Gas for sale at any time.

Magnetic and gravity surveys ac-
quired in 2006 in Bayham, Houghton,
and Malahide townships clearly out-
line trend areas for deeper targets and
Thorold development (OGJ Online, May
16,2006).The company holds 60,000
acres of leases, one of the province’s
largest undeveloped land positions, in
the area.

Texas

South

Comstock Resources Inc., Frisco,
Tex., reported 25.5 befe of proved
reserves and 27.6 bcfe of probable and
possible reserves in Las Hermanitas gas
field in Duval County.

The company acquired the field at
the end of September 2006 at $67 mil-
lion for three producing wells and 18
drilling locations and drilled two wells
in the last quarter of 2006.The proved
and possible reserves relate to 10 drill-
able locations.

The company plans to drill 21 wells
in 2007 in South Texas, where it had
10 successful completions in 2006 that
averaged 5.6 MMcfd in Ball Ranch, Jave-
lina, and Las Hermanitas fields.
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Wireless technology is
a critical component in m
“smart-field” operations, X 2
such as in producing fI~g% %
fields operated by Shell ‘
in Gabon, West Africa. Prudu:ti:in‘

Shell’s smart-field
vision has many in-
tertwined technology and business
methodology components that extend
from downhole systems, to well surface
equipment, and to a variety of tools in
the office for analyzing and optimizing
production operations. A key prereq-
uisite for implementing any integrated
smart-field system is the ability remote-
ly to capture well and other critical asset
data and remotely to control processes
at the wellsite.

Shell worldwide has several on-go-
ing smart-field implementations. In two
major initiatives in West Africa—in Ni-
geria and Gabon, each implementation
has a different scope and objective.

Remote operations are critical in
any smart-field implementation. Be-
cause most, if not all, wells are remote
especially in countries such as Gabon,

render the entire fiber link useless. For
such reasons, the petroleum industry
generally agrees that the only viable

option to link many remote sites is with

wireless technology.
Wireless technology, however, has
major obstacles in environments such
as West Africa, where dense and high
vegetation impede radio signals.
As a result, the industry requires a
new generation

of wireless tech-
nology to link
effectively these
remote wells to
the office.

Remote monitoring, control
enable smart-field in Gabon

Smart digital
oil field

Many major oil and gas companies
have adopted the “digital oil field”
strategy. These strategies have various
names in the industry. Shell calls it the
“smart-field,” while other companies
call it “I-field,” “field of the future,” or
other names.

The aim of all these strategies is to
extract more oil and gas from existing

utomating the 0il Field

Hjjbrt

implementing smart-field technology
requires wireless technology.

In most upstream applications, con-
necting remote wells and other remote
assets via a physical connection, such as
fiber-optic cable along a pipeline, has
proven impractical, very expensive, and
extremely difficult to maintain because
of potential cracks in the fibers that

Oil & Gas Journal / Mar. 5, 2007

reservoirs through implementation of
smart technologies and processes. These
technologies can be placed in the well-
bore, at the wellhead, and in the office.
The technologies include intelli-
gent well technology and production
optimization software. The industry has
various estimates on the worth of smart
digital oil field. Some predictions are

Hatem Nasr
Jose Rincon
vMonitor Inc.
Houston

Robert Clinton
Shell Gabon
Libreville, Gabon
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that the technology can:
* Improve ultimate recovery by
5%.

* Accelerate production by 2-8%.

* Reduce downtime by 3-10%.
1- * Improve operating efficiency by

5-20%.

These are significant numbers, given

On each gas-lift well, the monitoring system measures tubinghead pressure, casinghead pressure, tubing
temperature, differential pressure (gas-lift flow line), and annulus pressure (Fig. 2).
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these technologies can be implemented
at a fraction of the investment needed
for exploring, drilling, and producing
new fields.

In addition to these benefits, many
companies such as Shell Gabon face
major operational challenges and want
fully to automate their assets because of
the harsh nature of their environments.
Wells are too remote to reach, which
affects their ability to detect problems
such as well shut-in. Weather conditions
in such locations prevent operators
from visiting wells because of heavy
rains that go on for several days and
weeks at a time. In other Shell West Af-
rica operations such as Nigeria, security
is major issue.

System overview

Shell Gabon operates several fields
in Gabon, one of which is Gamba field.
Most wells in Gamba field are on artifi-
cial lift.

With production in Gamba declin-
ing, Shell put forward a smart-field
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" OilField g

On the ESP wells (photo on left), the monitoring system required an interface to the ESP surface controller, the ability to extract critical ESP parameters such
as motor frequency, motor current, motor voltage, and other motor parameters (Fig. 3). A new generation of wireless remote terminal units called vMBusX-C

(photo on right) provides a high-power output (Fig. 4).

strategy for implementing several new
technologies for stabilizing and ulti-
mately increasing production for the
field. Installing a remote operation sys-
tem was the first step in overall system
implementation (Fig. 1).

The main part of the system includes
remote monitoring and control of gas-
lift wells, electric submersible pump
(ESP) wells, and pipeline gas flow

On each gas-lift well (Fig. 2), the
system had to measure tubinghead
pressure, casinghead pres-
sure, tubing temperature,
differential pressure (gas-lift
flow line), and annulus pres-
sure.

The monitoring system
on the ESP wells (Fig. 3)
required an interface to the
ESP surface controllers, the
ability to extract critical ESP
parameters such as motor
frequency, motor current,
motor voltage, and other mo-
tor parameters.

The system also transmits
various downhole measure-
ments such as pump intake
and discharge pressure and
temperature, vibration,
current, and several other
parameters.

To verity and regulate
injected gas, the operator
needed to measure pipeline

44

flow to complement the other measure-
ments from the gas compressors and
the wells.

The pipeline measurement system is
a nonintrusive clamp-on type with an
ultrasonic meter.

Remote operations

The implemented system has the fol-
lowing major components:

¢ Data-acquisition system to inter-
face to well sensors (pressure, tem-

EPS controller

The new remote operations system monitors and controls various existing
subsystems (Fig. 5).

perature, and differential pressure), ESP
controllers, and pipeline measurement
system.

* Wireless communication subsys-
tems to interface to the data-acquisition
system.

* Nonintrusive flow measurement
meter for the gas pipeline.

* A gateway to receive data from the
wells and the pipeline and to send con-
trol commands back to the wells.

* Software to manage the data,
provide reports and alarms,
enable operator control, and
provide interface to other
systems and databases.

e Data historian, to be
implemented in the future.

 Smart-field production
optimization software, Shell
FieldWare, also to be imple-
mented in the future once
the data stream becomes
available.

Wireless
communication

The wells are spread out
in a geographic area with
a radius of about 10 km.
Under normal circumstances
with clear line of sight
between the wells and main
communication towers, a
wireless communication
system should easily operate
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—— Pipeline clamp-on ——————

— ultrasonic flow meter

One of the new subsystems installed was a pipeline ultrasonic flowmeter (Fig. 6).

WEB-BASED MONITORING SOFTWARE
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over a 10-15 km range. The thick jungle
vegetation in Gabon, however, renders
the system inoperable at 3-4 km.

To deal with these limits, Shell Ga-
bon, decided to install a new generation
of wireless remote terminal units called
vMBusX-C (Fig. 4) from vMonitor Inc.
The units deliver a high-power output
signal, but delivering extra transmission
power is insufficient by itself in this
case.

46

OIL&GAS

p
11:03AM  11:10AM DP Differention pressure

The vMBus wireless system also has
intelligent processing and multihoping
capabilities to carry the signal from well
to well to the base station.

Higher output radios deliver bet-
ter performance, but these systems
have a limited 5-km range. Because
most units could not communicate
directly from many of the wells back
to the main control station, the system
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required that each vMBus unit installed
at each well act as a self-repeater
whenever it detected a signal from a
nearby well.

This approach allows the signal to
carryover over several short hops, each
3-4 km, until it reaches the main sta-
tion.

System integration

The new remote operations system
must monitor and control various sub-
systems. Some subsystems, such as for
the ESPs, already existed (Fig. 5). Other
subsystems were installed as part of
the new remote operations system. The
pipeline ultrasonic flowmeters were one
of these (Fig. 6).

The ESPs were from Schlumberger
Reda, while Controlotron (Siemens)
provided the pipeline ultrasonic flow-
meters and Fisher Rosemount provided
the wellhead instrumentation,

With different vendors involved, the
system needed a great deal of integra-
tion work at the hardware and software
levels to ensure data compatibility and
system operability.

Data capture, visualization

A gateway installed at the Gamba
base station tower captures the data
transmitted from all the wells. The
gateway connects to a server hosting
TotalAccess software. TotalAccess is a
web-based host software with a polling
engine, a data visualization system, and
an OLE (object linking and embedding)
for process control (OPC) server that
will data interface to other software
systems. TotalAccess provides real-time,
well data, well diagnostics, reports, and
alarms (Fig. 7).

The system connects to the Shell net-
work so that anyone in the world with
proper Shell security permission can
have web-based access to the system.

System installation

Shell Gabon completed installation
of the system in mid-2006. Since then,
it has delivered reliable real-time data
from all wells in Gamba field.

Data captured by this system will
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be interfaced to various smart-field
production optimization software. Shell
Gabon's goal is for this system to help
achieve a 3% production gain annually
during the next few years.

The system already has delivered
several operational cost savings.

The authors
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Software continuously estimates each well's production

Ron Cramer accounting. 90% of wells.
?{hell Global Solutions The company plans to scale-up Measurements not taken continu-
ouston

these benefits to full global brown and  ously impede operations management,

Charlie Moncur greenfield operations and transform the monitoring of well and reservoir per-

Shell Global Solutions | traditional manual operations culture formance, and hydrocarbon accounting.
Rijswijk, the Netherlands Pl into a new “smart fields” way of work- Operating companies traditionally
ing based upon remote surveillance and use discontinuous well testing to deter-
Software installed in control (Fig. 1). mine well performance. They typically
several Shell operated oil and gas fields test wells once per month and assume
transforms real-time data from com- Mana ging wells, reservoirs that the wells produce the same during
modity instrumentation via supervisory A key upstream operations question  the rest of the month. Nature usually
control and data acquisition (SCADA) is how does one effectively manage is not that predictable, and the quality
systems and distributed control systems — wells and reservoirs? The trite answer is  of the well tests often is unsatisfactory,
(DCS) into estimates of oil, water, and ~ “inadequately,” due to lack of a contin-  requiring repeated tests.
gas rates for all wells continuously. uous, reliable measurements of well and Regulatory authorities specify a
Knowing what wells and reservoirs reservoir performance on more than minimum well test frequency, such as

produce at all times facilitates once/month/well. Continuous well
improved asset management and SPECIA L testing is more desirable; however,
integrity. R it is impractical to install a test

Shell has implemented its g separator for every well. At the heart
software, Fieldware Production Automatmg the 0:/ Field of this problem is multiphase flow.
Universe, during the last 2-3 years g ™ - Very few wells deliver a clean, mea-

in 20 projects that now are seeing surable, single-phase stream, and it

l

improved safety, increased produc- is impractical to install multiphase
tion, reduced costs, reduced well o flowmeters on all wells.
testing, and improved hydrocarbon The software application devel-

oped by Shell is capable of continu-

ously estimating oil, gas, and water

SMAHT FIELDS VISION Fig. 1 flows for all wells. The software enables
improved well surveillance, more accu-
rate hydrocarbon accounting, automatic
production reporting, and production
optimization.

The software enables safeguarding
of the technical integrity of wells and
reservoirs, for example early detection
and control of gas, or water breakout. It
Measure | is cost effective in that it requires mini-
; mal, commodity instrumentation and
information technology systems, much
of which may already be present in field
operations.

The software is a module in Shell’s
FieldWare suite of real-time appli-
cations. FieldWare applications are
: modular and are designed to be easily
Injection == & dropped into a personal computer (PC)
based server network with access via ei-
ther a thick or thin (web-based) client.

A thin client is a computer (cli-

production

=

Oil & Gas Journal / Mar. 5, 2007 49

OIL&GAS

JOURNAL  Previous Page | Contents | Zoom In| Zoom Out | Front Cover | Search Issue | Next Page qMags


http://www.qmags.com/clickthrough.asp?url=www.ogjonline.com&id=12476&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.qmags.com&id=12476&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.ogjonline.com&id=12476&adid=logo
http://www.qmags.com/clickthrough.asp?url=www.qmags.com&id=12476&adid=logo

%b‘%ﬁ'ﬁ?_ Previous Page | Contents | Zoom In | Zoom Out | Front Cover | Search Issue | Next Page qMags

ent) in client-
) : MuLTIPLE DDWT DATA SETS Fig. 2
server architecture =t
<} Model Test Overview of Well Gag-4 I |Ij| *

networks that 2
depends primar— Production | Condersate Flow x| [ Hore =l
il th tral i T . ' ' ' ' Mod Plot Test Name N
Iy on the centra 300 ; ; ; ; . D1 | [ |Gan testdsts_1wel_tmat _|
server for process- a0 | ! ! : ! i ¥ | ¥ Gag_testdata_Zwell_4.mat
. tiviti I : : : : | [ Gag testdata Fwel_d.mat
ng actviues. in o 200+ : : : : ] L) L) Gag_testdata_4wel_4.mat
contrast, a thick S qs0| ! ! : ! 4 L1 | [ |Gag_testdata Swel_4.mat

£ li d : : : : ¥ | ¥ Gag_testdata_Bwell_4 mat
or Iat client does - ; ; : ; 1 ¥ ¥ Gan testdata Twel 4 mat
as much process- 501 ! ! ! ! E ¥ | ¥ Gag testdata Sw'el_d.mat
i ibl d 0 L L L L | | | | W | ¥ Gag testdata_R1_Twel_4n
g as possibie an 0 12 0 12 0 12 0 12 0 ¥ [ JGag_testdata_17wel_d.mat _

asses only data KN 3
P . Y Process Yariables |*wetGasFlow | | Nore |
required for com- - - : = ) , , :
munications and 2500 - : : ; : _
archival storage to = 2000 : : _ Compute Mode| |
the server. = B : —y i Biing fade! On Line |
. £ ' !
The FieldWare Z ol : : i Edit Test List.. |
- @ : :
applications are aonl. : : | Set Constant Modsl... |
hence compatible § 3 L . . . .
1]
with PC-based i} 12 i 12 il 12 il 12 il
Hours (relative)

SCADA, DCS, or _ Cese |
Historian systems.

Successful
deployment of the production software  operate. This can be much harder than Software operations
also requires changing how people deploying the technology. The production-monitoring software
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uses dynamic data-driven models of
the production system. The well models
estimate water, oil, and gas produc-
tion flows in real time, primarily from
existing well instrumentation. These
models capture such effects as back-out
of weaker producers at headers.

The software does not use physical
models such as well tubing diameters,
roughness, fluid properties, near-well-
bore skins, and presumed multiphase
flow correlations. It relates, however,
real-time well measurements to volu-
metric flows from test separators.

This data-driven approach has
proven robust and usable in oil and gas
production operations.

A key aspect of the software is
the deliberately disturbed well test
(DDWT), which is used to characterize
well performance. These tests go beyond
traditional production well testing. The
objective is to relate well production
(oil, gas, and water) to measured well
parameters such as flowing tubinghead

pressure, downhole pressure, gas-lift
injection rate, and temperature.

The emphasis is on capturing the
response of the well to step changes in
controllable parameters.

The upper screen in Fig. 2 shows
DDWT data in which five data sets
model the well. In the lower screen,
one can view the parameters used in
the respective models. The upper right-
hand panel provides a way to select
and deselected models to achieve a
best model fit.

Once created, the software uses the
individual well models to compute the
well production per stream. The soft-
ware accumulates daily flow per well,
which reflects the actual producing
conditions, including trips and restarts,
and plant operating mode changes.

The software constructs a simpli-
fied abstract topography that relates
the wells to a calibration point (Fig. 3).
Typically that point is a bulk separator,
preferably providing oil, water, and gas

- Oil Field 3 -

measurement on a continuous basis.

The software compares produc-
tion data per well and reconciles the
production automatically against the
installation’s overall export meter. This
provides a reconciliation factor for each
produced and injected stream on a
continuous basis for the current day and
the last 24 hr.

The screen also has a diagnostics
panel alerting the user of production
systems events, such as event detection,
single-point measurements, or complex
logic to detect specific events such as
contamination of the water disposal
stream with oil. Another part of screen
provides an information panel that con-
tains alerts on defective instruments and
communications infrastructure.

With this single screen, an asset
manager can gauge the current health
of the production systems. If all the
reconciliation factors are within accept-
able bounds, the manager knows that
the production system is under con-
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RECONCILIATION CONCEPTS, PROCESS DYNAMICS

| ‘ Well trip and restart

Transport lines

Production
plant

Fig. 4

Bulk separator

Water

Feedback from bulk measurements

trol—well models are accurate, instru-
ments work, and the communications
highway functions.

If this is not the case, that manager
can access other screens that are at the
process, header, and well level.

The output from measurements on
the bulk separator provide a continuous
24 hr/day, 7 days/week data stream.
The software uses the dynamic varia-
tion seen at the calibration point further
to tune its well models. Plant trips and

52

restarts are visible and generate useful
data especially when the field is brought
back on line.

The software updates the dynamic
well models every 24 hr to reflect the
total information available in the pre-
ceding period. This allows the software
to track a decline in well rate or an
increase in GOR and water cut (Fig. 4).

The software thrives on dynamics,
such as increases or decreases in choke
size, continuously to update individual

O N e ..‘_‘_EiIFieE]

well models.

Normal operations provide a dy-
namic environment with well inter-
ventions, process trips, etc. If wells
exhibit stable production with minimal
dynamics, then software can introduce
dynamics. The software can choke wells
up or down for short periods to cause
transients to ripple through the pro-
cess. It can introduce single or multiple
disturbances simultaneously. These
pseudo tests are known as deliberately
disturbed production tests (DDPT’s). If
these tests are insufficient to realign the
models, then the software initiates a full
DDWT.

The production software’s low
maintenance, data-driven, production
workflow-based (well test) modeling
approach contrasts with the harder to
sustain, specialized physical models
requiring frequent tuning by process
engineers. Building and upkeep of
physical models are hard to sustain.

Well tests that are a normal part of
oil and gas operation are the basis of
the production software model’s work-
flow. The software also is more tolerant
of errors in process measurements and
instrument drift over time.

Experience to date

Shell’s implementation of the pro-
duction software has yielded several
benefits.

In moving to real-time operation and
optimization, several field operations
have reduced their production declines.
In one field, the sustained reduction in
production decline is in part attributed
to more stable field operations and con-
stant attention to well performance and
adjustment of well parameters, such as
early detection of coning, water break-
through, and manual optimization.

Operators can optimize wells much
more quickly by having a good under-
standing of well performance and the
effect of changing separation pressures
and well routing. The software provides
immediate visibility of the changes.
Where changes have a negative effect,
they can be reversed immediately.

Historically the cycle time for opti-
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mization was days if not weeks. With
the current version of the software,
optimization of a field is possible daily
or hourly from the office desktop.

With data being available in real
time, operators can detect quickly
underperforming wells and compen-
sate for this by adjusting other wells or
opening up closed in wells.

The net result is that fields with the
software have reduced deferred produc-
tion.

Implementation of the software has
reduced the time spent by production
technologists and operations engineers
on gathering and validating well data
and making decisions. This has allowed
redeployment of scarce staff to other
tasks. In one operation, a single opera-
tions engineer runs several fields where
previously the work required five staff
members.

With better well performance data,
short and medium-term forecasts be-
come more accurate. This has become
evident in one particular field where
actual production is consistently 5%
above forecast. Previously the gap be-
tween forecast and actual was consis-
tently a negative percentage.

The improved allocation of produc-
tion to wells will influence the accuracy
of long-term forecasts from reservoir
simulators.

Several fields have reduced the vari-
ance in daily production. The peaks and
troughs have leveled off. This again is
thought to be a result from the atten-
tion paid to individual wells, daily field
review and optimization, and reduced
plant trips.

One field conducted no routine well
test for 15 months, but the production
software continued to run and track
well performance and adjust the well
models.

Other fields have seen a reduction
in well testing duration. With software
in place, more wells can be connected
to one test facility. This lowers costs in
the cases that the operations can have
a single test train instead of two trains.
Also the test separator can operate as a
bulk vessel or for well service activity
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for longer periods.

The software also lets the operator
know when a well needs to have a well
test.

In another Shell operation, introduc-
tion of the software has reduced costs
by allowing release of one service and
transport vessel because operators no
longer have to visit regularly the remote
offshore location.

Fewer visits also lower health, safety,
and environmental risks.

The production software has be-
come a catalyst, focusing attention on
the quality of production surveillance
instrumentation and measurement data.
The software is visible and used actively
from field to asset-manager level so
that problems with instrumentation or
measurements become readily appar-
ent because of deviations between well
model predications and export flows.
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Rod-pump automation increases oil rates in Sumatran field

Faried Efendi
Kurza Mulyadi m
PT Chevron Pacific Indonesia .'N'" ’:
Riau, Indonesia T~ ‘ ;;
=y
Emir Syahrir ‘ l';
PT Catur Khita Persada- P d.' A
eProduction Solutions foduction
Jakarta

Resizing pumps, installing rod-pump
controllers (RPCs), and monitoring and
analyzing wells remotely with software
specific for that purpose increased op-
erational efficiency in Balam South field
on Sumatra Island, Indonesia.

PT Chevron Pacific Indonesia oper-

Oil & Gas Journal / Mar. 5, 2007

ates the field.

The company’s optimization pro-
gram involved phased installation of
state-of-the-art technology. The wells
highest on the prioritized list were
determined to be more likely to provide
the most return for the investment in
automation.

The results were better than expected
with several wells increasing production
by about 200 bo/d. The wells also had
lower electrical and repair costs.

Initial phase
Balam South field has about 220
wells with 95 of the wells having a rod

pump. Average well depth is 1,000 ft.
The produced oil has a 28-30° gravity
and the wells produce with an average
85% water cut.

Before implementation of this pro-
gram, the wells had no automation or
control systems installed. Many of the
pumps ran 24 hr/day without pumping
off the well. These wells would benefit
from merely an increase in pump size;
however, an increase in the pumping
capacity could cause the wells to pump
off and subject the pumps to excessive
wear.

To minimize the number of strokes
after pumping off the well, the com-
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pany installed RPCs from eProduction
Solutions (eP). A controller allows the
well to pump down to a minimal fluid
level and stops the pump when fluid
pound occurs.

The controller ensures that the pump
shuts off at the appropriate time and
calculates the appropriate idle time
from the changing run times. A desktop
analysis program, eP’s csBeam, optimiz-
es run times and pump-off points.

The software provides up-to-date
surface dynamometer cards, downhole
cards, runtime statistics, and trends of
well parameters. With this information,
the well analyst fine-tunes the controller
to optimize production.

Results

Implementation of this program
increased production, decreased repair
costs, and lowered electrical costs. Sev-
eral factors provided these benefits.

Lower fluid levels in a well decreases
backpressure on the reservoir and con-
sequently increases production. Addi-
tionally, reduction in downtime lowered
repairs and ensured more pumping
time and ultimately, more produced
fluid.

Four wells that pumped off increased
oil production by about 200 bo/d/well.
Pumping the wells less than 24 hr

reduces average run time with no loss
in oil production. The pumps only run
when the barrel is full of fluid, about
5-10 min. This increases pump run life
by avoiding accelerated wear from fluid
pounding the pump.

In the long-term, this will reduce
downtime associated with pump repair,
thus reducing repair costs.

The work has arrested the field’s
production decline (Fig. 1) and the field
still has more wells to optimize.

The company continues to prioritize
target wells, execute the optimization
plan, and ensures that return on invest-
ment is weighted early in the project.
This provides an early payout for the
project.

The combination of well design,
hardware at the wellsite, analysis soft-
ware at the desktop, training of the well
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analysts, and corporate commitment
to implement the program benefited
field profitability in both the short and
long-term.

The company also has other rod
pumped fields in Sumatra that could
benefit from this type of automa-
tion.
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On Jan. 3, 2007,
the US Environmental
Protection Agency (EPA) .
published a proposed
rule in the Federal Regis-
ter that would eliminate
its “once in, always in”
policy on maximum
achievable control technology (MACT)
standards." If promulgated, reversal of
this decade-old policy will allow facili-
ties currently subject to MACT stan-
dards to be exempt from MACT upon
reducing emissions below major source
thresholds for hazardous air pollutants
(HAPs).

Under existing policy, if a facility is
a “major source” of HAP emissions on
the first substantive compliance date
of the MACT standard, it will always
be subject to the MACT standard. With
several MACT standards already in place
for the oil and gas industry and others
being considered, the new rule would
give facilities flexibility to determine
how best to control HAP emissions,
rather than the “one-size fits all” MACT
standards.

Clean Air Act, HAPs

Section 112 of the Clean Air Act
provides that any stationary source that
has the potential to emit more than 10
tons/year of any of the 188 listed HAPs,
or 25 tons/year of any combination of
HAPs, is considered a “major source”
and subject to technology-based regula-
tions, referred to as MACT standards.

Sources that have a potential to emit
less than the HAP thresholds are “area
sources,” which are subject to lesser
controls or no controls depending on
the particular industry.

EPA’s policy

On May 16, 1995, EPA’s Director
of the Office of Air Quality Planning
and Standards John S. Seitz distributed
a guidance memorandum to EPA’s
regional offices. This memorandum
clarified that “when a major source of
hazardous air pollutants can become
an area source—by obtaining federally
enforceable limits on its potential to

L.

Environment
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emit—rather than comply with major
source requirements.””

The memorandum indicated that
EPA had received a number of requests
for clarification on “when facilities may
limit their potential to emit to avoid ap-
plicability of major source requirements
of promulgated MACT standards.””

One such timing question involved
facilities that were subject to a MACT
standard on the “first

compliance date” on
account of being a
major source but had
since fallen below HAP
emission thresholds
and wanted to be area

EPA proposes elimination
of current MACT policy

sources not subject to
MACT regulatory requirements.

The memorandum set forth EPA’s
“once in, always in” interpretation:
“EPA is today clarifying that facilities
that are major sources for HAPs on the
‘first compliance date’ are required to
comply permanently with the MACT
standard to ensure that maximum
achievable reductions in toxic emissions
are achieved and maintained.””

According to EPA, a “once in, always
in policy ensures that MACT emis-
sions reductions are permanent,
and that health and environ-
mental protection provided
by MACT standards is not
undermined.”

As a consequence of this
policy, facilities that have
reduced emissions below the
thresholds are permanently
subject to MACT requirements
such as equipment leak detec-
tion, work practice measures,
housekeeping, testing, monitoring,
recordkeeping, and reporting proce-
dures, etc. Furthermore, by remaining
subject to a MACT standard, the facility
must obtain and continue to maintain a
Part 70 operating permit.”*

LeAnn M. Johnson-Koch
Judith A. George

DLA Piper US LLC
Washington

EPA's pro-
posal to eliminate
the “once in, always
in” policy is a welcome
change that will offer re-
fineries and petrochemical
plants greater flexibility in
reducing hazardous air
pollutant emissions.

EPA's proposed rule

The proposed rule to eliminate the
“once in, always in” interpretation was
under development within EPA for
some time. The Natural Resources De-
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fense Council (NRDC) publicly released
the draft proposed rule in April 2006,
claiming that the rule would “weaken
nearly 100 toxic air pollution standards
and allow industrial plants across the
country to emit significantly greater
amount of toxins.”*

The preamble to the Jan. 3, 2007,
proposal differs from the draft released
by NRDC in April 2006 by being less
dismissive of earlier criticisms and in-
viting public comment on those topics
that have raised so much controversy.
In addition, the proposed rule con-
tains some additional caveats regarding
switching from a major source to an
area source and reverting from area
source back to a major source.

EPA currently proposes replacing
the May 16, 1995, “once in, always in”
policy with amendments to 40 CFR
Part 63.° The regulatory amendments,
if made final after the public notice and
comment period, will “allow a major
source of HAP emissions to become an
area source at any time by limiting its
PTE [potential to emit] for HAPs below
the major source thresholds.”

According to EPA, “there is nothing
in the CAA that compels the conclu-
sion that a source cannot attain area
source status after the first substantive
compliance date of a MACT standard,”
and that the US Congress “placed no
temporal limitations on the determina-
tion of whether a source emits or has
the potential to emit HAPs in sufficient
quantity to qualify as a major source.”’

EPA contends that its proposed
amendments are wholly consistent with
the Clean Air Act’s definition of “major
source” found in Section 112(a)(1) of
the CAA and solicits comment on this
position.

EPA justifies the proposed amend-
ments, explaining that it has received
feedback from the State and Territorial
Air Pollution Program Administrators
and the Local Air Pollution Control Offi-
cials that the “once in, always in” policy
“provides no incentive for sources, after
the first substantive compliance date
for a MACT standard, to implement
P2 [Pollution Prevention] measures in
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order to reduce their emis-
sions to below major
source thresholds
because there are

no benefits to be
gained, e.g,, no
reduced moni-
toring, record-
keeping, and
reporting, and no
opportunity to get
out of major source
requirements.”

EPA also acknowl-
edges hearing from others
that the policy “serves as a
disincentive for sources to reduce
emissions of HAP beyond the levels
actually required by an applicable stan-
dard.”!

EPA disagrees with environmental
groups and other opponents of the
proposed amendment “that a source
that currently emits at levels below the
major source threshold as the result
of compliance with a MACT standard
would increase its emissions in re-
sponse to this rule.”!

NRDC, for example, argues that the
proposed rule “would seriously erode
existing standards under the Clean Air
Act by permitting thousands of oil
refineries, hazardous waste incinera-
tors, chemical plants and steel mills to
increase their emissions by as much as
50,000 lb/year.”*

EPA concludes that such an outcome
is unlikely because:

* Pollution control devices installed
to meet MACT standards are designed
to operate a certain way and cannot be
operated at a level that achieves only a
partial emission reduction.

* Sources will maintain the level
of emission reduction associated with
the MACT standard because the level is
required to meet other requirements of
the Clean Air Act.

* Sources have no incentive to estab-
lish their PTE limit too close to the ma-
jor source threshold because repeated
or frequent exceedances above the PTE
could result in an enforcement action.

* Permitting authorities will likely

EPA acknowl-
edges hearing
from others that the
“once in, always in” policy
“serves as a disincentive for
sources to reduce emissions
of hazardous air pollutants
beyond the levels actually
1 required by an appli-
cable standard.”

encourage emission
reduction main-
tenance and
impose more
stringent PTE
terms and
conditions
on the source
the closer
the source’s
PTE is to the
major source
thresholds.
* Many sources
that take a PTE
limitation to become an
area source will ultimately be
subject to area source standards.

Despite EPA’s justifications, organiza-
tions such as NRDC will likely submit
comments in opposition to the pro-
posed rule and, if the rule is made final,
may challenge the rule in the US Court
of Appeals for the District of Columbia
Circuit.

The proposed rule includes some ca-
veats on switching from a major source
to an area source and reverting from an
area source back to a major source.

First, once a source switches from
major source status to area source
status, it may not switch back to major
source status to avoid having to meet
the MACT standard for an additional
3 years, the amount of time generally
allowed for existing sources to attain
compliance, unless the “major source
standard has changed such that the
source must undergo a physical change,
install additional controls and/or
implement new control measures.”

EPA specifically solicits comment on
this proposed “immediate compliance”
rule and whether there are additional
exceptions that would necessitate an
extension of the time period. Further-
more, EPA has asked for comments on
whether it should allow all sources that
revert to major source status to have a
specific period of time to comply with
the MACT standard rather than requir-
ing immediate compliance.

Second, when a major source
switches to area source status, it must

1
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comply immediately with equivalent
or less-stringent area source standards
if the first substantive compliance date
has passed. If different emission control
points, however, are controlled or dif-
ferent controls are necessary to comply
with the area source standard or other
physical changes are needed to comply
with the standard, additional time, not
to exceed 3 years, may be granted by
the permitting authority if adequate
supporting data is provided by the
source.

Lastly, major sources that are subject
to enforcement actions or investiga-
tions cannot escape liability by becom-
ing area sources. Similarly, becoming a
major source does not absolve a source

subject to an enforcement action or
investigation for area source violations
or infractions.

EPA’s proposal to eliminate the
“once in, always in” policy is a wel-
come change that will offer facilities
greater flexibility in reducing HAP
emissions. Environmental organizations

will oppose the proposed amendments,
arguing that industry sources currently
meeting MACT standards will increase
emissions so as barely to fall below the
current HAPs thresholds.

EPA’s proposed rule addressees these
concerns and seeks comments that
describe specific factual scenarios that

NELSON-FARRAR COST INDEXES

Refinery construction (1946 Basis)
(Explained on p.145 of the Dec. 30, 1985, issue)

Nov. Oct. Nov.
1962 1980 2003 2004 2005 2005 2006 2006
Pumps, compressors, etc.
225 7773 15402 15815 16855 1,71561 17870  1,7870
The authors Electrical machinery
LeAnn Johnson-Koch (LeAnn. 189.5 394.7 522.0 516.9 513.6 510.9 5277 5273
i 5 Internal-comb. engines
{ﬁ;?;g?ga?f}ll‘ngggg)ﬁﬁ 1834 5126 9117 9194 9311 9355 9645 96338
Instruments
Piper US LLP,Washington. She 2148 5873  1,076.8  1,0876 1,108.0 1,184 12065 1,220.4
: ; tal lawver Heat exchangers
1s an environmentat lawy 183.6 618.7 7327 8638 11,0723 1,079.2 11794  1,179.4
with particular expertise Wise equip “loss 5781 956.7 9938 1,062.1 1,078 1,133.0 1,135.6
representing the pet;oleum ‘ Materials component : : : QAT S o UEIE o UERS:
refining, petrochemical, and oil 059 6292 9338 1,127 1,179.8 12063 13194 12957
i Labor component
;?fcg‘éi llrllliiﬁéz ngltl‘;sr:]'mngr 2688 9519 2281 2,3142 24116 24679  2,5479  2,550.0
Refinery (Inflation) Index
clients on Comph(]_nce with regulatory requjremen[s, 376 822.8 1,710.4 1,833.6 1,918.8 1,963.3 2,056.5  2,048.3
the Clean Air Act in particular, and defending envi-
ronmental enforcement actions including criminal, Refinery operating (1956 Basis)
civil, and administrative actions. Johnson-Koch (Eptameden . #5el i baa &1 S, ) e - .
regularly counsels clients on TitleV' permitting 1962 1980 2003 2004 2005 2005 2006 2006
issues, including annual compliance certifications [
and permit appeals. She holds a BA from Boston YU 009 8105 9348 9719 13602  1,6852 14347 1,473
University and a JD from Syracuse University. Labor cost
93.9 200.5 200.8 191.8 201.9 210.1 219.2 213.1
. . Wages
Judith A. George (Judith. 123.9 439.9 9718 9840  1,0074 1,043.1 1,060.3 1,072.0
i i Productivity
George(@dlapiper.com) is an 1318 2263 4854 5133 5011 4965 4838  503.1
associate for DLA Piper US InvestimaintNeicl
LLP, Washington. She has o t121.7 324.8 643.0 686.7 716.0 732.6 761.7 758.6
. . . emical costs
wide-ranging CHV%TOHTTll?Htﬂl 2292 2377 2682 3105 3207 3700 3632
practice, representing clients o
in complex environmental 222;‘3';9 indexes
litigation, assisting the electric 103.7 312.7 464.7 486.7 542.1 582.7 580.8 580.0
ilitv i ; i Process units*
utility industry in solid and 1036 4575 6125  638.1 7872 9093 8345 8450

hazardous waste requlatory matters, assisting
clients with resolving facility compliance matters
involving air and water issues, and performing
environmental due diligence for mergers and acqui-
sitions. George holds a BA from Southern Method-
ist University, Dallas, and a Master of Studies in
environmental law from Vermont Law School.

*Add separate index(es) for chemi-
cals, if any are used. See current
Quarterly Costimating, first issue,
months of January, April, July, and
October.

These indexes are published in the
first issue of each month. They are
compiled by Gary Farrar, Journal
Contributing Editor.

Indexes of selected individual items
of equipment and materials are also
published on the Costimating page
in the first issue of the months of
January, April, July, and October.
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historical version will
enable users to analyze
trends and cycles in
various segments of
the industry.

Most of the data can be
downloaded  through

OGJ Surveys are
Industry Standards!

The Oil & Gas Journal Surveys in Excel
format are available for the most
current survey and for a number of
pastyears. An historical version of each
forecast is also available, with each file
containing multiple years of data. The

the online store at www.ogjresearch.com.

at www.ogjresearch.com.

Samples, prices and specifics available
For more
information Email: orginfo@pennwell.com.
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research center..

www.ogjresearch.com

Worldwide Refinery Survey

Worldwide Refinery Survey and
Complexity Analysis

U.S. Pipeline Study.

Worldwide Oil Field
Production Survey

Worldwide Construction Projects
— Updated annually in May and
November. Current and/or historical
data available.

Refinery

Pipeline

Petrochemical

Gas Processing

International Refining
Catalyst Compilation
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0GJ 200/100 International
Company Survey

Historical 0GJ 200/100
International from 1985
to current.

0GJ 200 Quarterly

0GJ guide to Export Crudes—
Crude Oil Assays

Enhanced Oil Recovery Survey
Worldwide Gas Processing Survey
International Ethylene Survey
LNG Worldwide

Production Projects Worldwide

would likely result in such emission
increases. EPA will need to address these
factual scenarios to establish a strong
administrative record to support future
challenges to any final rule.

Industry will certainly take the
opportunity to submit responsive,
well-written comments that support
EPA’s proposal. EPA is accepting public
comments through Mar. 5, 2007. EPA’s
careful consideration of these com-
ments and documentation of them will
make the rule-making less vulnerable to
being overturned by a federal court. 4
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It is essential that
pipeline regulators
considering risk-based
remediation plans
understand early the
nature and complexity
of the risk assessment to
be performed as part of
abandonment and whether or not this
approach is conducive to unconditional

closure of a

Pipelines

site.

ulators must possess early | »c-

ada, such

fisk-assessment understanding | ..

particularly

Katherine E. Roblin
National Energy Board
Calgary
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important
when an application for abandonment
pursuant to the National Energy Board
(NEB) Act is being considered, as the
Board’s jurisdiction terminates as soon
as a pipeline is legally abandoned. If the
risk-based remediation plan is consid-
ered a mitigation measure pursuant to
Section 20 of the CEA Act, then the NEB
still has a responsibility to ensure that it
is implemented.

Parts 1 and 2 of this series provided
an overview of the NEB'’s regulatory
requirements and responsibilities with
respect to pipeline abandonment and
a detailed examination of the Yukon
Pipeline Ltd. (YPL) abandonment and
remediation in terms of the pipe and
pumping stations.

This concluding article looks at
abandonment and remediation of the
pipeline’s tank farm and discusses the
practical lessons that can be drawn from
the YPL abandonment.

Tank farm
The upper tank farm (UTF) sits on
a well-drained sand and gravel bluff
above the Whitehorse Airport, which in
turn lies above downtown Whitehorse.
Surrounding land use consists of a
highway and airport to the east, pri-
marily commercial use to the northeast
and southeast, and primarily residential
land use (or probable future residential
land use) to the north, south, and west.
The site is relatively level, but beyond

the property lines the ground slopes
steeply away to the east and southeast.
The water table is about 21-34 m below
grade and appears to flow principally

to the northeast, toward Baxter’s Gulch
where groundwater seeps from the
ground and forms a stream flowing east
toward the Yukon River valley.

Facilities on the 56-hectare site
included a pump and meter house, an
office, a laboratory, storage sheds, barrel
storage, an oil change pit, a spill trailer,
truck loading and unloading racks and
manifold, underground and above-
ground yard piping, booster pumps,
valves, a gravel pit, and a former pump
station.

Storage tanks included twenty-four
1,600 cu m earthen bermed, bolted
construction, fixed-roof aboveground
storage tanks (ASTs), as well as a
22,700-1. steel underground storage
tank connected to drains below the
truck loading racks, a septic tank and a
heating fuel AST associated with the of-
fice, and a 4,500-1. engine fuel AST as-
sociated with the former pump station.

The site is forested aside from areas
cleared for facilities, tanks, and roads

(Fig. 1)."*

Abandonment, mitigation

YPL planned to clean and remove
yard piping at the UTF in the same
manner used for the main pipeline. Tank
cleaning and removal were to mirror
methods used at the Carcross pump
station. YPL attempted to preserve the
natural habitat at the UTE."

Assessment approach

At the UTF, YPL combined its Phase
I environmental site assessment (ESA)
with its limited initial Phase II ESA.
After identifying 11 areas of poten-
tial environmental concern (APEC) at
the UTF, YPL drilled five boreholes to
obtain preliminary soil and ground-
water data. Following removal of the
ASTs and other facilities at the UTF, YPL
conducted a more detailed Phase II ESA,
including extensive soil vapor surveys
and test-hole excavations focusing on
the APECs, including each AST.YPL also
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drilled an additional 13 on and offsite
boreholes.

YPL compared soils in the upper 3 m
with Yukon Contaminated Site Regula-
tions (CSR) and Canadian Council of
Ministers of the Environment (CCME)
criteria for residential land use, and
screened soils more than 3 m deep
against CSR and CCME industrial land
use criteria. It compared groundwater
samples with CSR and CCME freshwater
aquatic life (FAL) criteria.

YPL identified phase-separated lig-
uid hydrocarbons in monitoring well
BH96-01 about 33 m below grade.

A preliminary risk assessment deter-
mined that the site did not pose a risk
to human health (of a trespasser) or
the environment in its current state, but
would require remediation to accom-
modate future development. YPL chose
to involve a developer in hopes that
remediation could be planned to meet
both pipeline abandonment and future
development needs.? *

Remediation approach

YPL elected to develop site specific
remediation standards (SSRSs) for soils
deeper than 3 m.’ It excavated shal-
low soils exceeding CSR residential
criteria and a few deeper hot spots and
segregated them into granular material
for beneficial reuse and fine material
requiring offsite bioremediation and
disposal.®®

YPL then planned for deeper soils
exceeding the SSRSs to be subjected
to in place soil vapor extraction and
bioventing. The residential subdivision
proposal laid out the neighborhood
so that deeper soils requiring ongoing
remediation would lie below cul de sacs
or green spaces.’

The SSRS calculations showed that
hydrocarbon-saturated soils could be
left in place so long as phase-separated
liquid hydrocarbons were not present
and houses were offset 15-30 m from
contaminated areas (depending on the
type of basement construction).” Subse-
quent soil vapor monitoring, however,
demonstrated that the dilution factors
used in the SSRS calculations overesti-
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mated the actual dilution.'*!!

Instead of lowering the SSRSs to
values that would protect human health
and the environment without imposing
further conditions (possibly necessitat-
ing further soil remediation), YPL left
the SSRSs for soil as is and introduced
new SSRSs for vapors in conjunction
with monitoring requirements and
engineering controls for the proposed
new homes."'

YPL has not performed remedia-
tion activity for soils deeper than 3 m
other than the removal of hot spots in
conjunction with excavation of shal-
lower soils. To date, NEB has not granted
formal approval to either soil or vapor
SSRSs.

YPL’s remediation plan called for
routine liquid hydrocarbon recovery
and groundwater sampling to continue
until phase-separated liquid hydrocar-
bons were no longer detected and on
site and off site groundwater met site-
specific groundwater standards (SSGSs)
and CSR FAL criteria, respectively, for
a period of 2 years.® Assuming natural
attenuation of dissolved hydrocarbons
was occurring and that all groundwater
from the site would flow into Baxter’s
Gulch, YPL back-calculated SSGS for use
on site such that concentrations would
attenuate to below CSR FAL criteria
by the time the groundwater reached
Baxter’s Gulch.'? Biostimulation and
biosparging would accomplish ground-
water remediation, if required.®

In February 2003, following intro-
duction of a new version of the CSR in
August 2002, YPL proposed to change
the criteria it would use to determine
the success of its groundwater reme-
diation program. Instead of applying
the SSGSs, YPL proposed to conduct a
risk-assessment to determine whether
existing hydrocarbon concentrations
in groundwater would adversely affect
identified human and ecological recep-
tors.'? 1*

The Board approved YPL's request to
amend its remediation plan but directed
YPL to submit its formal Human Health
and Ecological Risk Assessment and
amended remediation plan for approval

before implementing any changes.'* The
submitted risk assessment is a topic of
ongoing technical debate between YPL
and other interested parties and has not
been approved to date.'® "’

YPL resumed groundwater monitor-
ing at the UTF in June 2005, following
a 3-year hiatus, and liquid hydrocar-
bons (0.57 m thick) were detected on
the groundwater table in BH96-01 for
the first time since late 2000. Although
subsequent monitoring events have
detected no liquid hydrocarbons, the
discovery raised questions with respect
to understanding and delineation of the
liquid hydrocarbon plume or plumes
and reset the clock with respect to
YPL's monitoring commitments for site
closure.'®

Issues, concerns

The UTF’s visibility within White-
horse, potential real estate value (due to
its central location and thick overbur-
den), and potential for residential rede-
velopment have exposed it to ongoing
public interest and stakeholder scrutiny.

The UTF abandonment presents
many technical logistical, and regula-
tory challenges. Technical challenges
revolve around adequate characteriza-
tion and understanding of this site
to support the risk-based decisions
contemplated.

Subsurface vapor migration, de-
lineation of impacted soils at depth,
characterization of the groundwater
flow regime, demonstration of natural
attenuation, and identification and de-
lineation of liquid hydrocarbon plumes
remain topics of discussion and debate
between the NEB, YPL, and others.

Underlying these topics of discussion
is the deeper question of what level of
detail is sufficient for YPL and regulators
to feel confident in their decisions with
respect to protection of human health
and the environment, particularly con-
sidering the potential for single-family
residential redevelopment.

Logistical difficulties include the
large size of the site, the large depth to
groundwater and contamination at the
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groundwater table, the large number
of discrete sources of contamination
within the overall site, and the cost and
limitations of drilling technology avail-
able to characterize the site.

Regulatory issues include the ques-
tion of how to conclude a remediation
plan approved under and regulated by
a pipeline regulator, where the original
contemplation of risk-based approaches
and site-specific numerical standards
has developed into risk-management
specifications for future residential de-
velopment. These are areas outside the
scope of the NEB’s jurisdic-
tion that could presumably
only be implemented after
leave-to-abandon comes into
force.

The changing understand-
ing of the site, changing
regulatory environment over
the course of the project,
and the company’s changing
approach to remediating or
risk-managing the site have
complicated remediation.
The limited characterization
of the site at the time of the
abandonment hearing made
it difficult to foresee some of
the issues and difficulties that
would arise in the remedia-
tion of this site, as well as the
time required to accomplish
successful remediation. Changing
regulations and standards added further
twists.

The Yukon CSR, in draft during
the hearing, came into force later in
1996 and were revised in 2002. CCME
Canada-Wide Standards for Petroleum
Hydrocarbons (PHC) in Soil were en-
dorsed in 2001. As federal standards for
bulk PHC had not previously been avail-
able, the emphasis of the YPL remedia-
tion shifted from meeting federal and
territorial standards to meeting just the
CSR standards. As a result, participants
did not apply the CCME standards for
PHC even after their introduction.

In response to these changes in the
regulatory environment and under-
standing of the site, in YPL's remedia-

68

Q) /\

tion approach shifted, resulting in some
unforeseen jurisdictional issues and
resource demands for increasingly com-
plex technical analysis.

Although YPL's remediation plan fol-
lows the spirit of the Yukon CSR, it has
been evaluated and approved pursu-
ant to the NEB and CEA Acts. In order
to facilitate input from regulatory and
non-regulatory participants as YPL pro-
gressed from preliminary investigation
at the time of the abandonment hearing
to development and implementation of
a remediation plan and site closure, the

The physical abandonment of YPL’s
facilities was relatively straightforward
and didn’t involve many of the potential
environmental effects that might need
to be addressed for the abandonment of
a larger diameter underground pipeline.
Soil and groundwater contamination
issues such as those encountered on this
project, however, are seldom quick or
inexpensive to address and may involve
many unknown variables for which it is
hard to plan.

It is important that the abandonment
process, including NEB decision and
conditions, incorporate ap-

Yukon Pipeline Ltd's upper tank farm site is forested outside of areas cleared
for facilities, tanks, and roads. Its proximity to land likely to be developed resi-
dentially is one factor regulators must consider during abandonment (Fig. 1).

NEB required YPL to “provide informa-
tion to and consider the comments of
persons who indicate to YPL that they
wish to be consulted.”"’

The YPL properties, however, have
not been designated “contaminated
sites” or issued permits for “risk-based
restoration” by the YTG pursuant to
the Yukon Environment Act or CSR. A
disconnect therefore exists between the
federal regulatory approval of the reme-
diation plan and the territorial regula-
tory tools that could be applied to the
long-term risk management of the sites.

Lessons

It has been more than 10 years since
the NEB wrote the YPL abandonment
order and it has yet to come into force.

propriate adaptability to ad-
dress the variables and tem-
poral changes encountered in
a multi-year environmental
remediation project.

In the past year, NEB has
worked to revitalize lines of
communication among itself,
YPL, and other stakehold-
ers in order to move toward
successful, safe, and environ-
mentally sound abandon-
ment of this site. In review
of this file, measures emerge
that would make future
large-scale abandonment
processes more efficient and
effective, particularly if con-
sidered early in the proceed-
ings. These measures pertain
primarily to matters of risk assessment,
risk management, and jurisdiction.

As summarized by YPL in hearing
documents, in order for an adverse
health or environmental effect to occur,
three components must be present: a
hazardous chemical concentration, a
receptor, and an exposure pathway.'
Assessment and management of these
components can effectively and ef-
ficiently address environmental risk
associated with contaminated sites but
can also be problematic.

Risk-assessment principles underlie
many Canadian provincial, federal, and
territorial regulations, standards, and
guidelines for contaminated sites. Ge-
neric soil and groundwater criteria are
typically based on conservative default
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inputs into risk-based environmental
models. The regulations, standards, or
guidelines also typically contain mecha-
nisms for tweaking generic criteria
through input of site-specific param-
eters, or for implementing full-blown
risk assessment or risk management.

The more complex the adjustment,
the better the understanding of the site
required, the more long-term control
over the site required, and the more
important full participation becomes.
Characterization of the site must be
sufficient to support the risk-based
decisions being made.

In response to its responsibili-
ties under the CEA Act, NEB can delay
leave-to-abandon from coming into
force until environmental mitigation
measures have been implemented. This
might be counterproductive, however,
when proponents seek to implement
appropriate long-term risk management
measures while redeveloping former
pipeline property after leave-to-aban-
don is in force.

Completion of as much of the site
characterization and risk-assessment
work before applying to abandon the
facilities would enable more informed
decisions with respect to potential
issues, impediments, and costs. In par-
ticular, the scope of the risk assessment
and timeframe of the risk-management
measures being proposed should be
well understood.

Options available to NEB might then
include limiting the scope of risk as-
sessment and management to measures
it can ensure are implemented before
formal abandonment, or working with
other applicable regulatory agencies to
ensure risk assessment and management
measures are implemented within their
regulatory frameworks and under their
regulatory oversight (pursuant to para-
graph 20(1.1)(b) of the CEA Act).

The latter option would depend on
the jurisdictional boundaries and regu-
latory framework of the agencies in-
volved and would require establishment
of appropriate regulatory roles and re-
sponsibilities early in the abandonment
process; requiring further analysis with
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respect to legal and logistical issues.

Operators and regulators alike
should consider the following lessons
from the YPL case when approaching
future abandonments, particularly when
contaminated site risk assessment and
management is contemplated:

* Companies should complete as
much as possible of the site character-
ization and risk-assessment work before
applying to abandon the facilities.

* Site characterization must be suf-
ficient to support the risk-based deci-
sions being made.

* Roles and responsibilities of in-
volved regulators should be determined
early in the abandonment process.

* Companies and involved regulators
should identify as early as possible the
nature and complexity of any proposed
risk assessment and management and
evaluate whether the approach is con-
ducive to unconditional site closure.

* The regulator may need to limit
the scope of acceptable risk assess-
ment and management to measures
it can ensure are implemented before
formal abandonment, or work with
other regulators to ensure risk assess-
ment and management measures can
be implemented within their regulatory
frameworks and under their regulatory
oversight.

* The abandonment process, includ-
ing regulatory decisions and conditions,
should incorporate appropriate adapt-
ability to address changing circum-
stances over the course of an abandon-
ment project. 4
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Know-how interfaced to offer imaging while drilling~ the transmission speed of high volume ~ cates the safety device has

Sperry Drilling Services, a brand of data collected during the drilling and
Halliburton’s Drilling and Formation
Evaluation division, and IntelliServ Inc., a  notes. With the IntelliServ technology,

wholly owned subsidiary of Grant Prideco this limitation is eliminated while also operating fault has been
Inc., all of Houston, have interfaced their  enabling a new range of logging-while-  rectified, the user restarts
know-how and successfully tested a system drilling services. gas flow by sliding back
using IntelliServ network drillstring telem-  Halliburton and IntelliServ Inc. have the housing sleeve.

etry to transfer all the data and informa-  entered into an agreement to market and The Super 85’s flame

operated, the company
evaluation process, Sperry Drilling Services points out.
Once the cause of the

tion generated by downhole drilling and
formation evaluation tools to the surface in

real time.

The firms say the data transfer is
achieved at rates as much as 10,000 times

those available today.

deploy their respective technologies glob-
ally to joint customers.

Source: Halliburton, 5 Houston Center,
1401 McKinney, Houston, TX 77010.

New safety device for welding

arrester is made of sintered
chrome-nickel steel. Pro-
tection against contamina-
tion from the gas supply is
provided by a filter fitted to
the gas inlet, which can be

Use of the IntelliServ network, which
is fully compatible with Sperry’s INSITE welding safety device meaures about 33 by Source: Witt-Gasetech-

The new pressure-sensitive Super 85 changed by the user.

logging-while-drilling services, offers new 150 mm, suiting it to most applications. ~ nik GMBH & Co. KG,

drilling and formation evaluation capa-

bilities, including transmission of high-  occur, the unit’s pressure-sensitive cutoff ~ Witten, Germany.
resolution images of the subsurface in real valve interrupts the gas supply in a fraction

time.

of a second to prevent explosive mixtures

Today’s drilling rates can be limited by ~ from forming. A red warning ring indi-

If a back pressure or flashback should  Salinger Feld 4-8, 58454
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T.0. Williamson Inc.

Tulsa, has announced its acquisition of
Williamson Industries Inc., headquartered
in Georgetown, Ont., Canada. The new ac-
quisition will be known as T.D. Williamson
Canada ULC.

T.D. Williamson Inc. is a leading global
provider of pipeline equipment and ser-
vices, delivering safe integrity solutions
for onshore and offshore applications. The
company'’s expertise covers hot tapping
and plugging, pipeline cleaning, geom-
etry and MFL inspection, pigging, and
non-tethered plugging pig technology
services.

Knight Well Services

Houma, La., has announced the open-
ing of its newest facility at Houma’s Port
of Terrebone. The new facility will house
Knight's plug and abandonment equip-
ment.

Knight Well Services, a div. of Knight
Oil Tools, is a key provider of plug and
abandonment services, equipment, and
accessories to the oil and gas industry. The
Well Services operations had been housed
with Knight Fishing Services in Houma
since Hurricane Katrina damaged infra-
structure to their previous facility.

Knight Oil Tools operates from 18 loca-
tions across six oil producing states in the
Us.

Flint Energy Services Ltd.

Calgary, has announced the appoint-
ment of Paul M. Boechler as chief financial
officer, succeeding Terry Freeman, who is
retiring.

Boechler most recently served as presi-
dent of Flint Energy Services Inc., the com-
pany’s US division. He holds a bachelor of
commerce degree from the University of
Saskatchewan.

Flint Energy Services Ltd. provides a
range of integrated products and services
for the oil and gas industry in western
North America, including production ser-
vices, construction, oil field transportation,
process equipment design and manufac-
turing, and tubular management services.

GE 0il & Gas

Florence, Italy, has announced its ac-
quisition of Vetco Gray, a leading supplier
of drilling, completion, and production
equipment for on- and offshore oil and
gas fields, including subsea applications.
Vetco Gray has key centers in Houston,
Aberdeen, Stavanger, Oslo, and Singapore.

GE Oil & Gas is a global leader in
advanced technology turbomachinery
products and services for oil and gas
production, LNG, transportation, storage,
refineries and petrochemical plants, as well
as pipeline integrity solutions.

[PTC

Technology Conference
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Statistics

Additional analysis of market trends is available
API IMPORTS OF CRUDE AND PRODUCTS through 0GJ Online, 0il & Gas Journal’s electronic
__ Districts 1-4 — —_ District 5 — Total US information source, at http://www.ogjonline.com.
2-16 2-9 2-16 2-9 2-16 2-9 2-17
2007 2007 2007 2007 2007 2007 2006 0
1,000 b/d OIL&GAS JOURNAL
Total motor gasoline 395 218 114 21 509 239 266 fesearch cenfer
Mo. gas. blending comp 524 492 16 69 540 561 532
isti 317 286 57 9 374 295 361 []GJ
183 72 26 89 209 161 752
136 272 80 128 216 400 170 CRACK SPREAD
= &l L z Ls Lz 2 *2-23-07 *2-24-06 Change Change,
363 614 40 54 403 668 351 2 ehhl ¥
382 455 13 15 395 470 457 - °
SPOT PRICES
Total products .........cooouvereerneens 2,537 2,639 348 387 2,885 3,026 3171 Product value 7995 66.12 6.13 93
Canadian crude 1,806 1,517 137 129 | 1943 1,646 1,708 gl s E -
Other foreign 7837 6,748 758 711 | 85% 7459 8299 H s g U
Total crude 9,643 8,265 895 840 | 10538 9105 10,007 (FJ‘IJL”""*‘)ETIS‘;V'ARKET PRICES
Total imports .. 12,180 10,904 1,243 1,227 13,423 12131 13,184 Bl vl 7186 66.06 5.80 88
Lightd sweet
'Revised. ZIncludes No. 4 fuel oil. el 60.08 61.33 133 2.2
Source: American Petroleum Institute. s(ii;a&lijmlr]ead 11.80 467 713 1526
Data available in 0GJ Online Research Center. Sl vl 75.36 7313 2924 31
Light sweet
crude 63.45 6545  -2.00 =31
Crack spread 11.91 7.67 4.24 55.2
*Average for week ending
Source: Oil & Gas Journal.
Data available in 0GJ Online Research Center.
—— Motor gasoline ——
Blending Jet fuel Fuel oils Unfinished
Crude oil Total comp.’ Kerosine Distillate Residual oils
1,000 bbl
13,371 58,073 28,009 9,245 55,235 17,568 7,952
67,392 52,011 15,308 7,560 28,593 1,621 13,261
176,625 65,148 26,883 13,405 32,314 16,601 43,302
13,845 7,041 1,715 817 3,387 347 2,601
151,720 30,410 22,937 9,282 11,624 6,351 20,294
Feb. 16, 2007 .... 1322,953 212,683 94,852 40,309 131,153 42,488 87,410
Feb. 9, 2007°. 325,251 215,430 95,999 41,430 135,118 43,943 86,399
Feh. 17, 2006..... 327,532 217,794 78,306 43,842 135,493 41,046 88,924
"Included in total motor gasoline. ?Includes 6.193 million bbl of Alaskan crude in transit by water. *Revised.
Source: American Petroleum Institute.
Data available in 0GJ Online Research Center.
AP REFINERY REPORT—FEB. 16, 2007
————————REFINERY OPERATIONS REFINERY OUTPUT
Total Input Total
refinery Crude to crude Operable Percent motor Jet fuel, Fuel oils
input runs stills capacity operated gasoline kerosine Distillate  Residual
District 1,000 b/d 1,000 b/d
East Coast .... 3,182 1,392 1,400 1,618 86.5 1,667 63 451 136
App. Dist. 1 .. 80 74 74 95 719 21 0 18 0
Dist. 1 total 3,262 1,466 1,474 1,713 86.1 1,688 63 469 136
LI, 2,248 2,129 2,185 2,355 928 1,165 144 517 56
352 344 349 442 79.0 268 21 114 9
Okla., Kan., Mo. 715 538 590 786 75.1 380 35 200 3
Dist. 2 total 3315 3.0m 3124 3,583 87.2 1,813 206 831 68
INIANA TEXAS ..o 929 603 621 647 96.0 483 33 172 7
Texas Gulf Coast . 3,666 3,061 3,122 4,031 715 1,456 269 871 140
La. Gulf Coast.... 3578 3141 3,166 3,264 97.0 1,215 400 833 147
N. La. and Ark 217 182 182 215 84.7 91 7 46 7
New Mexico 167 97 97 113 85.8 108 2 38 0
Dist. 3 total 8,557 7,084 7188 8270 86.9 3,353 m 1,960 301
Dist. 4 total 620 532 536 596 89.9 334 30 147 15
Dist. 5 total 2,733 2,300 2,397 3173 755 1,609 394 445 161
Feb. 16, 2007 18,487 14,393 14,7119 17,335 84.9 8,797 1,404 3,852 681
Feh. 9, 2007* 18,188 14,492 14,940 17,335 86.2 9,012 1,474 4,108 680
Feb. 17, 2006 16,742 14,441 14,941 17,115 873 8,573 1,420 3719 637
*Revised.
Source: American Petroleum Institute.
Data available in 0GJ Online Research Center.
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Statistics

0GJ GASOLINE PRICES
Price Pump Pump
ex tax price’ price
2-21-07  2-21-07 2-22-06
¢/gal

(Approx. prices for self-service unleaded gasoline)
Atlanta.. . . 221.3
Baltimore .. 178.2 220.1 227.2
Boston .. 176.4 218.3 226.9
Buffalo.. 180.1 2402 245.9
Miami ... 187.5 2378 247.7
Newark. 183.7 216.6 220.0
New York.. 167.7 227.8 255.9
Norfalk...... 176.2 213.8 2145
Philadelphi 1915 242.2 242.3
Pittsburgh . 1732 2239 2335
Wash., DC 190.5 2289 2453
PAD | avg... 180.3 226.1 234.6
Chicago. 202.3 253.2 257.3
Cleveland.. 182.8 229.2 216.4
Des Moine: 179.8 2202 2183
Detroit ...... 180.8 2300 224.8
Indianapoli 190.1 235.1 2133
Kansas City 177.6 2136 209.9
Louisville .. 195.8 232.7 2194
Memphis . 1733 2131 220.7
Milwaukee 181.5 2328 2332
Minn.-St. Paul 187.3 221.7 222.0
Oklahoma City 177.6 213.0 206.0
Omaha...... 177.9 224.3 2239
St. Louis 183.1 219.1 204.4
Tulsa...... 1747 210.1 210.5
Wichita 1771 2205 208.0
PAD Il avg.. 182.8 2250 219.2
Albuguerque.. 182.4 218.8 2265
Birmingham ... 176.0 214.7 218.9
Dallas-Fort Worth.. 179.2 217.6 220.8
Houston ... 174.1 2125 2186
Little Rock. 176.3 216.5 2208
New Orleans . 181.0 2194 233.8
San Antonio... 170.5 208.9 212.2
PAD Il avg. 1771 2155 217
Cheyenne.. 176.5 208.9 205.9
Denver...... 179.5 219.9 217.2
Salt Lake City 1745 217.4 224.4
PAD IV avg. ... 176.8 215.4 215.8
Los Angeles... 2128 27113 254.0
Phoenix. 192.2 22956 2339
Portland 206.7 250.0 213.0
San Diego. 214.0 2725 259.0
San Francisco 235.2 293.7 253.7
207.8 260.2 234.9
2114 262.9 2414
184.8 2284 226.6
181.7 2253 229.6
. avg.. 184.9 2285 2213
2007 to date . 181.8 2254 —
2006 to date 186.3 228.7 —

*Includes state and federal motor fuel taxes and state
sales tax. Local governments may impose additional taxes.
Source: Oil & Gas Journal.

Data available in 0GJ Online Research Center.

REFINED PRODUCT PRICES
2-16-07 2-16-07
¢/gal ¢/gal
Spot market product prices
Heating oil
Motor gasoline No. 2
(Conventional-regular) New York Harbor ... 166.56
Gulf Coast................ 161.99

New York Harbor ......... 164.85
Gulf Coast........ .160.
Los Angeles ...
Amsterdam-Rotterdam-
Antwerp (ARA)..
Singapore

Residual fuel oil

Motor gasoline New York Harbor .... 94.95
(Reformulated-regular) Gulf Coast ..... 99.40
New York Harbor 164.35  Los Angeles .. 12551
Gulf Coast........ .160.85 ARA... 79.53
Los Angeles ............... 197.60  Singapore.. 106.03

Source: DOE Weekly Petroleum Status Report.
Data available in 0GJ Online Research Center.

74

BAKER HUGHES RIG COUNT
2-23-07 2-24-06
Alabama ... 3 6
Alaska... 14 10
Arkansa 41 20
California.. 32 30
28 28
4 2
95 83
0 1
0 0
1 0
14 6
10 6
Louisiana .. 206 182
N. Land... 57 59
S. Inland waters.. 26 20
....... 49 35
74 68
Maryland .. 0 0
Michigan .. 2 1
Mississippi 16 5
Montana... 22 23
Nebraska .. 0 0
New Mexico. 85 98
AAAAAA 9 4
33 27
.......... 13 9
182 174
13 16
South Dakota 0 1
Texas .... 812 686
" 15
2 1
24 15
30 29
51 61
94 75
159 124
126 101
41 28
48 38
109 Ul
28 32
34 30
55 66
...... 45 30
West Virginia 29 25
Wyoming 69 97
Others—ID-1; NV-1; TN-4; VA-2 8 3
Total US 1,754 1,543
Total Canada .. 603 699
Grand total.. 2,357 2,242
QOil rigs...... 278 219
Gas rigs ... 1,472 1,322
Total offshore 89 86
Total cum. avg. YTD... 1,725 1,503
Rotary rigs from spudding in to total depth.
Definitions, see 0GJ Sept. 18, 2006, p. 42.
Source: Baker Hughes Inc.
Data available in 0GJ Online Research Center.
SMITH RIG COUNT
2-23-07 2-24-06
Proposed depth, Rig Percent  Rig Percent
ft count footage* count footage*
0-2,500 50 — 49 40
2,501-5,000 100 579 110 40.0
5,001-7,500 224 183 204 16.1
7,501-10,000 426 39 317 41
10,001-12,500 418 38 336 1.7
12,501-15,000 279 1.0 270 03
15,001-17,500 109 18 119 08
17,501-20,000 78 — 74 —
20,001-over 39 — 23 —
Total 1,723 79 1,502 6.6
INLAND 38 39
LAND 1,622 1,403
OFFSHORE 63 60

*Rigs employed under footage contracts.
Definitions, see 0GJ, Sept. 18, 2008, p. 42.

Source: Smith International Inc.
Data available in 0GJ Online Research Center.
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0GJ PRODUCTION REPORT
12-23-07 %2-24-06
1,000 b/d ——
(Crude oil and lease condensate)
1 21
804 821
701 685
59 60
7 6
32 28
96 96
1,410 1,174
14 15
53 44
Montana.... 94 96
New Mexico... 165 159
North Dakota. 100 103
Oklahoma .. 173 172
Texas 1,370 1,288
Utah.. 44 46
Wyoming 144 140
All others... 65 66
Total ... 5,349 5,020
'0GJ estimate. “Revised.
Source: Oil & Gas Journal.
Data available in 0GJ Online Research Center.
US CRUDE PRICES
$/bbl* 2-23-07
Alaska-North Slope 27° 49.99
South Louisiana Sweet . 62.00
California-Kern River 13 49.90
Lost Hills 30°......... 57.95
Wyoming Sweet 57.39
East Texas Sweet... 59.27
West Texas Sour 34 49.00
West Texas Intermediate 57.75
Oklahoma Sweet........ 57.75
Texas Upper Gulf Coast. 54.50
Michigan Sour....... 50.75
Kansas Common.... 56.75
North Dakota Sweet . 51.25

*Current major refiner’s posted prices except North Slope lags
2 months. 40° gravity crude unless differing gravity is shown.
Source: Oil & Gas Journal.

Data available in 0GJ Online Research Center.

WORLD CRUDE PRICES
$/bbl! 2-16-07
United Kingdom-Brent 38°. 55.85

Russia-Urals 32° ... 52.27
Saudi Light 34°.. 51.54
Dubai Fateh 32° .... 55.38
Algeria Saharan 44 58.26
Nigeria-Bonny Light 37 59.15
Indonesia-Minas 34°..... 58.13
Venezuela-Tia Juana Light 31° .. 52.59
Mexico-Isthmus 33°.. 52.48
OPEC basket ...... 55.36
Total OPEC?.... 53.74
Total non-OPEC?. 53.55
Total world?... 53.65
US imports?® ... .. 5162

'Estimated contract prices. ?Average price (FOB) weighted
by estimated export volume. *Average price (FOB) weighted
by estimated import volume.

Source: DOE Weekly Petroleum Status Report.
Data available in 0GJ Online Research Center.

US NATURAL GAS STORAGE'
2-16-07 2-9-07 Change
Bef

Producing region ............... 616 676 —60
Consuming region east ..... 996 1,147 -151
Consuming region west .... 253 265 =12
Total US .......ccoverinns 1,865 2,088 -223
Change,

Nov.06 Nov. 05 %

Total US?......corerrcnnn 3,407 3,189 6.8

'Working gas. ?At end of period.

Note: Current data not available,
Source: Energy Information Administration
Data available in 0GJ Online Research Center
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PACE REFINING MARGINS \WORLDWIDE NGL PRODUCTION
Dec. Jan. Feb. Feb. 11 month Change vs.
2006 2007 2007 2006 Change Change, % average previous
$/bbl 2007 vs. 2006 Nov. Oct. —Production— ——year——
2006 2006 2006 2005 Volume
US Gulf Coast 1,000 b/d %
West Texas Sour 957 946 1007 11.37 -1.30 -11.4
Composite US Gulf Refinery 10.04 1044 1156 973 1.83 18.8 87 86 86 78 8 10.1
Arabian Light 1012 971 1221 925 2.96 320 671 675 674 673 — —
Bonny Light 193 28 501 222 2.79 125.4 389 405 431 426 5 1.1
US PADD I United States 1,769 1,773 1,735 1,741 -6 -0.3
Chicago (WT)....cooovvrvererrerrienens 764 629 990 593 397 67.0 Venezuela 200 200 200 200 — —
US East Coast Other Western
NY Harbor (Arab Med).... 973 938 1080 9.08 1.73 19.0 Hemisphere ..o, 181 174 175 156 19 12.4
East Coast Comp-RFG 1218 1113 1296 9.90 3.06 309 Western
US West Coast Hemisphere.................. 3,297 3,312 3,301 3,275 26 0.8
Los Angeles (ANS) ...........ccoovveerenee. 1725 1783 2337 12.21 1.17 915
NW Europe Norway 309 285 284 264 20 7.5
Rotterdam (Brent)...........ccooovvvvenenen. 000 258 313 134 1.79 1331 United Kingdom.. 163 159 152 169 =17 -102
Mediterranean Other Western
Italy (Urals).. 736 783 831 635 1.96 309 Europe..... 19 19 19 22 -2 -100
Far East Western 491 463 455 455 — 0.1
Singapore (Dubai) ........c...cccoovveeree... 418 828 789 203 5.86 288.1
Russia 420 410 399 467 —68 146
. Source: Jacobs Consultancy Inc. Other FSU.... 160 160 160 160 — —
Data available in 0GJ Online Research Center. Other Eastern
Europe 18 17 17 18 =1 =31
Eastern Europe... 598 587 576 645 —69 107
Algeria 330 320 308 295 13 45
US Egypt... 65 65 65 65 — —
ibya... 60 60 60 60 — —
NATURAL GAS BALANCE Other Africa 196 190 191 171 20 11.4
DEMAND/SUPPLY SCOREBOARD Alrca B &5 64 W B8
Saudi Arabia 1,490 1,490 1,479 1,460 19 1.3
Nov. Total YTD - ; ' ' ' '
Nov. Oct Nov. 20062005 —YTD— 2006-2005 oo cyah Emirates.. por e S S
2006 2006 2005 change 2006 2005 change . - i
bef Middle East 2,560 2560 2,549 2,431 118 48
DEMAND Australia. 77 83 81 82 -1 -06
Consumption 1,770 1,654 1,681 89 19737 19893 -156 China. 180 180 180 180 = =
Addition to storage 159 246 203 44 2824 2903 79 (] —— 38 38 M 44 -3 63
Exports 79 66 45 34 666 683 -17 Other Asia-Pacific 220 220 220 218 2 09
Canada 42 31 20 22 291 335 —44 Asia-Pacific. 516 521 522 524 -1 -03
Mexico 32 32 19 13 319 288 31 TOTAL WORLD .... 8,114 8,078 8,028 7,91 107 14
ING ....... 5 3 6 -1 56 60 —4 .
Total demand.. 1,966 1,929 19 23227 23419 -252 Totals may not add due to rounding.
SUPPLY Source: Oil & Gas Journal.
Production (dry gas)......... 1540 1581 1445 95 16873 16552 321 Data available in 0. Online Research Center
Supplemental gas..... 5 5 5 0 56 58 -2
Storage withdrawal .. 206 15 212 —6 2,061 2,406 355 U
Imports...... 347 326 360 13 3785 3932 147
Canada 300 290 299 1 3250 3,347 -97 XYGENATES
Mexico . 0 0 8 =3 3 5 —2 Nov. Oct. YTD YTD
ING.... .a 36 58 -11 532 580 —48
Total supply ... 2021 2022 16 22,765 22998 183 2006 2006 c"“;‘%go bl 2006 2005 Change
NATURAL GAS IN UNDERGROUND STORAGE :
Nov. Oct. Sept. Nov. Fuel ethanol
2006 2006 2006 2005 Change Production 10,279 10,308 —-29 104,581 84,276 20,305
bef Stocks 9212 9814  -602 9212 5720 3,492
Base gas 4,216 4217 4,215 4,209 7
Working gas 3,407 3,452 3,323 3,189 218 MTBE
Total gas 1,623 7,669 1,538 7,398 225 Production 1482 1575 -93 29,195 43,031 55,081
Source: DOE Monthly Energy Review. Stocks ... 1,460 1,197 263 1,460 2,950 -1,490
Data available in 0GJ Online Research Center. Source: DOE Petroleum Supply Monthly.
Data available in 0GJ Online Research Center.
2006 %
change Total degree days % change
Jan, Jan. from July 1 through Jan. 31 — from
2007 2006 Normal normal 2007 2006 Normal normal
New England...... 1,106 993 1,246 -11.2 3,227 3,290 3,708 -13.0
Middle Atlantic .. 980 874 1,158 —-15.4 2,779 2,904 3,349 -17.0
East North Central..........cccooocooiiiiniciiicis 1,112 901 1,302 —-14.6 3,378 3,291 3,774 -10.5
West North Central 1,277 945 1,390 8.1 3,739 3441 4,085 -85
South Atlantic ...... 509 464 643 -20.8 1,477 1,541 1,726 -14.4
East South Central 705 551 820 -14.0 2,047 1.977 2,230 -8.2
West South Centra 630 348 593 6.2 1,451 1,217 1,498 3.1
Mountain..........cc..... 1,049 801 951 10.3 3,084 2,667 3,098 -05
Pacific 626 507 564 11.0 1,749 1,557 1,817 -37
US average* 835 674 917 -89 2,390 2,301 2.656 -10.0
*Excludes Alaska and Hawaii.
Source: DOE Monthly Energy Review.
Data available in 0GJ Online Research Center.
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Advertising

Your marketplace for the oil and gas industry

DEADLINE for CLASSIFIED ADVERTISING is 10 A.M. Tuesday preceding date e UNDISPLAYED CLASSIFIED: $3.50 per word per issue. 10% discount for three or
of publication. Address advertising inquiries to CLASSIFIED SALES, 1-800- more CONSECUTIVE issues. $70.00 minimum charge per insertion. Charge for
331-4463 ext. 6301, 918-832-9301, fax 918-831-9776, blind box service is $50.50 No agency commission, no 2% cash discount.
email: glendah@pennwell.com. Centered heading, $8.75 extra.

e COMPANY LOGO: Available with undisplayed ad for $75.00. Logo will be centered
e DISPLAY CLASSIFIED: $350 per column inch, one issue. 10% discount three or above copy with a maximum height of 3/8 inch.
more CONSECUTIVE issues. No extra charge for blind box in care. e NO SPECIAL POSITION AVAILABLE IN CLASSIFIED SECTION.
Subject to agency commission. No 2% cash discount. e PAYMENT MUST ACCOMPANY ORDER FOR CLASSIFIED AD.

EMPLOYMENT

ASSISTANT PROFESSOR OF PETROLEUM |

ENGINEERING
University of Missouri — Rolla

The Department of Geological Sciences and
Engineering at the University of Missouri — Rolla
invites applications from qualified candidates

for a tenure-track assistant professor position in
Petroleum Engineering. The candidate must have an
earned doctorate degree in Petroleum Engineering
or a closely related discipline and will be expected
to teach undergraduate and graduate classes in
Petroleum Engineering. Other responsibilities of
the position include developing and maintaining
externally funded research programs, supervising
graduate student research and establishing a strong
publication record. Participation in university and
department activities such as undergraduate student
recruitment and advising is also expected. Prior
industrial experience and professional registration is
preferred, but not required. All areas of specializa-
tion will be considered especially in the areas of
drilling and well completions.

The Petroleum Engineering program at the Univer-
sity of Missouri — Rolla is ABET accredited and offers
degrees at the BS, MS and PhD levels. The program
is an integral part of the Department of Geological
Sciences and Engineering. Our Department cur-
rently has 17 full-time faculty with established BS,
MS and PhD programs in Geological Engineering,
Geology and Geophysics in addition to Petroleum
Engineering. This combination of disciplines offers
synergies for collaborative research and provides

a broad spectrum of opportunities for nurturing
tomorrow’s leaders in the earth sciences and engi-
neering. Additional information can be found at:

http://gse.umr.edu/.

Review of applications will begin March 15, 2007
and continue until the position is filled. Applicants
should forward an application with resume’ and
names of three references to:

Human Resource Services
Reference number 00035621
University of Missouri — Rolla

With annual sales over $8 billion, Praxair, Inc. is a global, Fortune 300 com-
pany that supplies atmospheric, process and specialty gases, high-performance
coatings, and related services and technologies. Our Research & Development
Division currently has the following opportunities in Tonawanda, NY:

e Senior Development Associate —
Hydrogen & Energy

Job ID: 0700405

You will be responsible for focusing on Praxair’s efforts to enhance the
commercialization of hydrogen production technologies and the perform-
ance improvement of existing hydrogen production systems based on
steam methane reforming; working assignments to help Praxair advance
the effective implementation existing industrial gases technologies as well
as identify/define novel technologies and approaches for the production of
hydrogen; providing contributions to the development and commercializa-
tion of new and improved systems associated with Praxair’s growing ener-
gy portfolio; and performing all aspects of the energy portfolio ranging
from power generation from existing fuels to the production/use of renew-
able and/or alternative sources of energy as potential areas of focus.
Position may require up to 25% travel.

To qualify, you must have a MS or PhD in Chemical Engineering, at least
5 years experience in the development and commercialization of hydrogen
production technologies associated with alternative and renewable sources
of energy, a result-orientated disposition and the desire to work with inter-
nal business, marketing, sales, engineering and operations groups as well
as external customers including suppliers of equipment and technology.
Your primary areas of interest should include heat and mass transfer, unit
operations, reaction engineering, reactor design, analysis and control,
process design of improved hydrogen production concepts, cost estimating
and financial analysis, as you will contribute to all phases of process devel-
opment from the generation of new ideas to their commercialization.
Strong oral and written communication skills are required. Advanced
degree is a plus.

¢ Development Associate —
Gasification

Job ID: 0700404

You will be responsible for working on key development projects in sup-
port of Praxair's core businesses; contributing to the development and com-
mercialization of new and improved systems for hydrogen, syngas, and elec-
tric power production and all aspects of energy from existing fuels to alter-
native sources; focusing on Praxair's efforts to enhance the commercializa-
tion of gasification technologies through the integration of core technolo-
gies used in the industrial gases business with key gasification technologies;
identifying/defining novel technologies and approaches for the gasification
market; and contributing to all phases of process development from the
generation of new ideas to their commercialization.

To qualify, you must have a MS or PhD in Chemical or Mechanical
Engineering (advanced degree a plus), 3+ years industrial experience in
process development/design related to gasification facilities and/or syngas
processes, strong oral and written communication skills, and a result-orien-
tated disposition. Primary interests should include heat and mass transfer,
unit operations, reaction engineering, reactor design, analysis and control
as well as gasification system definition and process design. An ideal can-
didate must have the desire to work with internal business, marketing,
sales, engineering and operations groups as well as external customers
including suppliers of equipment and technology.

To apply, visit our web site at www.praxair.com, Click on Careers,
Career Opportunities and Search for Experienced Professional Career

Hiring?

Selling
Equipment?
Need
Equipment?
New Business

Opportunity?

Contact: Glenda
Harp:

1-918-832-9301
or

1-800-331-4463,
ext. 6301

Fax: +1-918-831-

113 University Center Opportunities. Click on the job title from the complete Job List or search by 9776
Rolla MO 65409 job number listed above. An equal opportunity employer, m/f/d/v.
WWW.praxair.com
The University of Missouri — Rolla is an equal op- -
portunity employer. Females, under-represented -IrT :"".
minorities and persons with disabilities are encour- = :5_:'
aged to apply. -
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Knowledge Systems Inc. in Sugar Land TX is
seeking a Sr. Geopressure Analyst to model log-
ging, seismic & geologic data using Company’s
software for geopressure & geomechanical
analyses. Req’s BS in Petroleum Eng., Geophysics
or Geology & 5 yrs exp. working in LWD, Surface
Logging or Drilling Engineering. Please fax or
e-mail resume to Recruiting at 281-243-4399 or
recruiting@knowsys.com

Senior Geophysicist
William M. Cobb & Associates, a worldwide
consulting firm, is seeking a senior geophysicist to
perform integrated seismic and geological evalua-
tion.

Ten years petroleum industry experience; geophys-
ics, geology, physics, math or engineering degrees;
2D & 3D interpretation, carbonate and siliciclastic;
land and offshore evaluation experience required.

Expertise with Kingdom Software (SMT), integrat-
ing 3D seismic attributes in complex multi-well
projects, advanced geoscience degree is desired.

Applicant must be legally entitled to permanently
work in the United States.

Competitive compensation package.

Please send resume to office@wmcobb.com

EQUIPMENT FOR SALE

FOR SALE/RENT—
24 / 7 EMERGENCY SERVICE

BOILERS
20,000 - 400,000 #/Hr.

DIESEL & TURBINE GENERATORS
50 - 25,000 KW

GEARS & TURBINES
25 - 4000 HP
WE STOCK LARGE INVENTORIES OF:
Alr Pre-Heaters « Economizers = Deasralorns
Pumps = Motors = Fual Oil Heating & Pump Sets
Valves = Tubes = Controls = Compressons
Pulverizers « Rental Boilers & Generators

B47-541-5600 FAX: B47-541-1279
WEB SITE: www.wabashpower.com

wabash ...

444 Carpenter Avenue, Wheeling, IL 60080

For Sale
Gas & Oil Treating Facility
for more information
www.ventechequipment.com/gaviota.htm
Ventech Process Equipment, Inc.
Ph. (713)477-0201

Fax (713)477-2420
o

Get Results! OGJ Classifieds

/REFINERY FOR SALE)

Cruda Unit - 16,000 BPD

Yacuum UUnit - 8,100 BPD
Dehexanizar - 4,200 BFD
Maphtha HDS - 3,400 BPD
Raformear Unit - 3,400 BPD

Coker Unit - 4,500 BFD

MNaphtha Treating - 1,500 BPD
Sulfur/Amine Unit

L = WA v Liriibed S
sl NI Punges:
T b Dimrmantbec arvd Feslocsbsd

Axvmllabbs imimmadlateby
For infermation and Sie Inspection Contsct:

Ronsld Lewis, ¥ Sales
Midwest Steel i Company, Ine.
Fhons 718.9907643  Fan FLS9LAT46 /
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Solar Taurus 60

5.2 MW e Mobile Gen Sets
FOR SALE
e o iam
|| ol e — ]
T S —
TN |
- Solar Maintained - Low Time
- 13 Units (Gen 1) & (Gen 2)
- 8 Natural Gas - 5 Dual Fuel
- Low Nox 25 ppm
- Complete Packages
- Mobile PCR U.G. Switchgear
- 60 Hz o 13.8 kV
- 50 Hz Conversion Available

Mid America Engine, Inc.
662-895-8444 - Fax: 662-895-8228
Keith: keith@maegen.com
Art: art@maegen.com

REFRIGERATION AND J.T. PLANTS
7.5 MMSCEFD, 1000 PSI, NATCO
4.0 MMSCED, 1000 PSI, NATCO
6.5 MMSCED, 1250 PSI X 400 PSI, H&H J.T.
2.0 MMSCEFD, 1000 PSI, PROCESS EQPT.
OTHERS AVAILABLE
PLEASE CALL 318-425-2533, 318-458-1874

regardres@aol.com

AMINETREATING AND JT PLANTS
FOR SALE OR LEASE
10-75 GPM Amine Plants
5-15 MMCED JT Plants
Installation & Operations Services
AVAILABLE IMMEDIATELY

TRANSTEX GAS SERVICES
Contact Greg Sargent or Barry Harwell
Phone: 713-654-4440

WWW.ranstexgas.com
Email: info@transtexgas.com

EMPLOYMENT EQUIPMENT FOR SALE EQUIPMENT FOR SALE

SURPLUS GAS PROCESSING /REFINING
EQUIPMENT

NGL/LPG PLANTS:10 - 600 MMCFD
AMINE PLANTS:10 — 2,700 GPM
SULFUR PLANTS:10 - 180 TPD
COMPRESSION:100 - 20,000 HP
FRACTIONATION:1000 — 25,000 BPD
HELIUM RECOVERY:75 & 80 MMCEFD
We offer engineered surplus equipment solutions.

Bexar Energy Holdings, Inc.
Phone 210 342-7106
www.bexarenergy.com
Email: matt.frondorf@bexarenergy.com

Process Units

Crude Topping Units
6,066 BPSB SOLD
10,000 BPSD
14,000 BPSD
Condensate Stabilizer
6,500 BPSD
Catalytic Reformer
3,000 BPSD
Naphtha Hydrotreater

BASIC EQUIPMENT

Please call: 713-674-7171
Tommy Balke
tbalkebasic1@aol.com
www.basic-equipment.com

CONSULTANTS

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.

Organization Performance Strategies

Deep global energy experience developing
and transforming organizations to deliver high
performance

Curt Howes (801 —201 — 6259)

cjhowes@opstrategies.org

Website: www.opstrategies.org
WEST AFRICA O & G CONCESSIONS

WEST AFRICA oil & gas concessions.

Seek participants in blocks, both offshore and
inland. License seminar in London soon, and
data room. One concession secured, plus new
blocks to be let. Principals only.

Please respond to billkalil@juno.com,

T (432) 683-0990; F (432) 683-0992.
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Classified Advert

BUSINESS OPPORTUNITY

West Virginia opportunity -- 71 wells S l | R ‘ ; I ‘ ; IN‘

and 3800 acres for sale yearly gross revenue 2

million plus room for drilling 100 new wells and an E ER Y PRI E
increase in production of existing wells of 20 percent N

or more. Please only oil and gas operating companies

apply for information e mail
parmaginc@aol.com phone 802 558 3990

Working interest for sale 50% in 4 newly completed
wells in WV Great Income

Contact Harry@parmaginc.com or 802 558 3990

REAL ESTATE

Carroll Real Estate Co
Wanted ... ranch / recreational listings
Texas, Oklahoma, New Mexico
903-868-3154

EDUCATION

Introduction to Petroleum Refining, Technology

and Economics: Colorado School of Mines. March
27-29 and August 14-16, 2007. Overview of the
integrated fuels refinery of today, from the crude oil
feed to the finished products. Emphasis is placed on

transportation fuels production and the

refinery process used. Contact: 303/273-3321,
fax: 303/273-3314, email: space@mines.edu,
www.mines.edu/outreach/cont_ed

t By Peter C. Beutel

e Understand why, when, and how to use different instruments

to hedge
DRILLING ECONOMIC MODEL

e Develop a sense of the forces that affect price and how to mas-
ter them

Exploration Company CFO
DRILLING ECONOMIC MODEL
Translate engineering reports and forecast drilling
program into projected financials (balance sheet,
cash flow, F&D costs, reserves, income statement) to
prepare for acquisition of funding.
www.DrillingModel.com, info@DrillingModel.com

e Learn to interpret price charts quickly

* Quickly master trading jargon

Peter C. Beutel is president of Cameron Hanover, an energy risk
management firm in New Canaan, Connecticut. Beutel has been
quoted by every major wire service and financial publication,

including Dow Jones, Associated Press, Reuters, Bloomberg, The
Pel‘l nWE" Wall Street Journal, The New York Times, Business Week, Money,
e Fortune, and USA Today. He has been seen regularly as a trading
CIaSS|f|eds and energy price consultant on CNN, CNBC, ABC, CBS, NBC,

and Bloomberg, and heard on radio stations across the U.S.
Get

Results

ISBN 1-59370-042-3 « $69.00 US
Hardcover ° 195 Pages * February 2005

Order Today!

Toll-free: 1-800-752-9764

Intl: +1-918-831-9421
Online: PennWellBooks.com

E-mail your ad to:
glendah@pennwell.com
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Want lower oil
imports? Expand
federal leasing

The White House, Senate, and House
of Representatives all want to reduce US
dependency on foreign oil—in the most
expensive ways possible.

In energy initiatives this year, they all
bow at the altar of national energy security.
A sense-of-Congress bill that the Sen-
ate passed in January lists first among its

purposes “to enhance the security of the
United States by reducing the dependence

h e Editor ' s

erspective
by Bob Tippee, Editor

of the United States on foreign and unsus-
tainable energy sources.”

Legislation passed by the House in
January promises “to reduce our nation’s
dependency on foreign oil by investing in
clean, renewable, and alternative energy
resources.”

In his state of the union address, Presi-
dent George W. Bush declared, “For too
long our nation has been dependent on
foreign oil.”

Not one of them mentions increased
leasing of the Outer Continental Shelf or
of the tiny part of Alaska’s Arctic National
Wildlife Refuge that might someday be-
come accessible to producers.

Bush, who pushed unsuccessfully for
ANWR leasing when his political party con-
trolled Congress, in January gave US petro-
leum a quick—and this year lonely—salute,
saying, before rushing on to other subjects,
“We must step up domestic oil production
in environmentally sensitive ways.”

With Democrats controlling Congress, of
course, expanded leasing of federal land is
a futile hope. All current proposals promis-
ing to cut US dependency on foreign oil
therefore dedicate themselves to govern-
ment expenditure on costlier energy forms.

Ethanol receives a 51¢/gal blending tax
credit and comes from grain that receives
government price supports. Its increasing
use is raising the price of corn.

Biodiesel benefits from tax credits of
50¢-$1/gal, depending on feedstock, some
types of which also enjoy price supports.

By contrast, production of oil and gas
from newly leased federal land wouldn’t
cost the government anything. In fact,
it would generate federal revenue from
bonuses, rentals, and royalties. It also could
come to market in much greater quan-
tity much quicker than the agrifuels now
adored by politicians.

As long as expanded oil and gas leasing
of federal land remains politically improb-
able, utterances about foreign oil and
national security should not be taken seri-
ously. They are, in fact, hypocritical.

(Online Feb. 23, 2006; author’s e-mail:
bobt@ogjonline.com)
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Market
Crude futures price tops $61/bbl

The April contract for benchmark US light, sweet crudes blew past $61/bbl to a
7-week high in intraday trade Feb. 22 in New York, following reports of a precipitous
drop in US gasoline inventories and stronger defiance by Iran of the United Nations
deadline to end its uranium enrichment program.

UN officials said Iran ignored earlier sanctions for noncompliance and proceeded
with the installation of a centrifuge and construction of a heavy-water reactor.

Taking the front-month position in the Feb. 21 trading session, the April contract
climbed past $60/bbl for the first time in 2007 to close at $60.07/bbl that day. It
traded at $59.61-61.25/bbl before closing at $60.95/bbl Feb. 22.

“Qil prices have extended the rally off the lows to more than 20%. With a global
tightening in progress combined with disappointing non-OPEC supply news, strong
demand, and a worsening geopolitical background, we expect the push-up to con-
tinue further,” said Paul Horsnell at Barclays Capital Inc., London.

Olivier Jakob, managing director of Petromatrix GMBH, Zug, Switzerland, said,
“The [previous $57-60/bbl trading] range on crude oil has now been broken, and
with higher highs and lows [and a] higher closing trading above the moving aver-
ages, the positive momentum is back into oil and should attract further momentum
investment.” With market resistance to crude prices of $60.80-$61/bbl now broken,
Jakob said, the next major level of resistance would be $63.80/bbl.

The Energy Information Administration reported commercial US crude invento-
ries jumped by 3.7 million bbl to 327.6 million bbl in the week ended Feb. 16 after
dropping a total 1 million bbl over the 2 prior weeks. US gasoline stocks fell by 3.1
million bbl to 222.1 million bbl in the same week. Distillate fuel inventories dropped
5 million bbl to 128.3 million bbl.

“The latest US weekly data are again extremely strong, with product inventories
falling by 7.6 million bbl relative to their 5-year average. Demand remains strong
across the board, with distillate and total demand both running at all-time record
levels,” Horsnell said. “Gasoline inventories have continued to come back closer into
bounds, while heating oil inventories are now below their 5-year average. With 2
months of draws still expected, heating oil inventories are likely to finish the season
well below last year’s level, and they stand a reasonable chance of finishing below
the 5-year average.”

ElA's weekly statistics “are showing that in terms of days of cover the whole US
complex is now below last year,” Jakob said. “While most of the focus is on gasoline
and middle distillate, the days of cover for the same week in kerosine are the lowest
since 1997, and stocks of residual fuel oil have been steadily drawing back to below
last year!”

Jakob suggested gains in the energy market “need to be put in the context of a
global commodity rally where corn closed at 10-year highs” Feb. 21-22, while gold
futures prices were “at the highest level since May-June.” Corn is the primary feed-
stock for the US manufacture of ethanol, a gasoline additive and the primary ingredi-
ent in the 85-15% blend of ethanol and gasoline to create the E-85 alternative fuel.

Journal by Sam Fletcher, Senior Writer

Natural gas outlook

EIA also reported the withdrawal of 223 bcf of natural gas from US underground
storage in the week ended Feb. 16. That was at the low end of the consensus among
Wall Street analysts and compared with withdrawals of 259 bcf the previous week
and 123 bcf during the same period a year ago. It left a little less than 1.9 tcf of gas in
storage, down by 296 bcf from levels at this time a year ago but 182 bcf above the 5-
year average. US temperatures during that week were just over 30% colder than last
year and the 10-year average, but nearly 8% warmer than the prior week.

The consensus estimate of 2% growth in US natural gas production in 2007 is
“too optimistic,” said Adam Sieminski of Deutsche Bank AG, New York. “Hurricane-
adjusted US gas production has risen by only 1 bcfd over the past year in the Lower
48 states. This represents just 1% output growth despite 16% growth in the rig
count,” he said. Meanwhile, big production jumps in Wyoming in October-November
“actually seem to be masking stagnation or month-to-month declines in Louisiana,
Oklahoma, New Mexico, and Texas,” Sieminski said. “We see a strong likelihood
that North American gas production will disappoint this year, given a stagnating US
rig count, accelerating decline rates, and behind-the-scenes braking by the private
operators.”

(Online Feb. 26, 2007; author’s e-mail: samf@ogjonline.com)
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Performance is Key

EVEN THE WORLD’S BEST
WELL SERVICING FLEET

IS SUBJECTED
TO THE OCCASIONAL

STRIP SEARCH.

On a regular schedule, every workover rig in our extensive fleet
is given a thorough, top-to-bottom inspection to make sure it’s
in peak working condition. In some cases, that means stripping
it down to the frame to re-build it like new.

When Key Energy Services pulls on to your site, you can be sure
we've done everything possible to prepare for the job at hand.
The industry’s most comprehensive rig remanufacturing program
makes high efficiency jobs possible each and every time.

Well-maintained equipment. Talented, experienced rig personnel.
Advanced technology and more. That's Key Energy Services. Energy Services

We're all about performance, and Performance is Key. keyenergy.com

Well Services Fluid Services & Logistics Fishing & Rental Pressure Pumping Electric Wireline
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Global Technical Careers Oil and Gas Eng

Shell offers:  Ground - breaking onshore

Technical leadership .Petrochemical plants. At Shel

Global presence skills on some of the world’s la

Major projects  Whatever your disciplipe or spe:
Cultural diversity  business challenges at the heart o
Continuous learning solutions to meet both global energ
Career options Visit our careers website fo explore tt
Shell is an Equal Opportunity Employer

www.shell.com/careers/technical
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ineers ®* Worldwide locations

and offshore ventures. LNG facilities.
, We can use your engineering and_management
rgest and most futuristic energy projects.

ialism, you'll tackle technical and
F our industry — delivering creative °

y needs and local environmental concerns.

e range of possible roles for you at Shell.

We won'’t promise you the Earth.
Just-a-brave new world.
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ProductionQuest Well Monitoring, as part of Baker Hughes’ new production
optimization business unit, delivers permanent wellbore monitoring technologies that

allow you to look inside your wellbore....and tap into unrealized production potential.

We provide proven and reliable electronic and fiber optic wellbore pressure,
temperature, flow, density and data management services with technologies developed

by Quantx Wellbore Instrumentation, Nova Technology Corporation and Luna Energy.
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ProductionQuest Well Monitoring is a leader in permanent monitoring, chemical injection

-06-10844

and multi-line spooling services. We have the ability to design, build and deploy permanent
wellbore monitoring systems that help you look into your wellbore...and produce more.

To learn more, contact us at info@productionquest.com

bsite www.bakerhughes.com

=ty
BAKER ProductionQuest
HUGHES

WELL MONITORING

For more information visit
© 2006 Baker Hughes Inc.

Your Permanent Monitoring Partner
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