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Irﬂns Petropars to sign
oil field development
dedl in Venezuela

Iran’s Petropars will participate
in the development project of an oil
field in the Gulf of Yenezuela once
the related comtract is finalized,
noted here Asghar Ebrahimi-Asl,
an afficial at Iran's South Pars Oil Co.

The agreement 1o CArTy OUl BCTivities
in the seventh block of Venezvelas gi-
ant cilfield will be signed during the
Iranian minister of industrics and
mines upcoming visit to Venezuela,
said Ebrahimi-Asl, the project man-
ager of the South Pars oil field devel-
opment phases 4, 5, and 12

The official had said earfier that
the block being 540 square meters
contained up to 18 billion barrels of
in-sitn heavy oal.

The development comtract had
been officially given to the Petropars
Co. ar a session attended by Ven-
ezuelan President Hugo Chavez, the
Venezuelan oil minister and the man-
aging directors of Venezveln's major
oil companies as well as the Iranian
oil delegate dispatched by Petropars.
It has been said that the Iranian dele-
gation had been provided with a con-
tract valued & least $2 billion.

Petropars and Petroleos de Ven-
ezucly (PDVSA) had in the carly
2005, signed a pre-contract on an oil
project in the Gulf of Venczuela, the
offshore gas field of Mariscal and
anather oilfield with four Blocks in

the region.

@ OFFSHORE ... .

BP gets Accused
of Manipulating
Crude Qil Futures
Contracts

BF Ple, the woekds third-biggest oil
company by market value, has been
accused in a lawsuit of manipulating
prices of crude ol futures contracts,
The suit, which was filed in Manha-
tan federal court, says London-hased
BP vsed its * dominant ownership® of
il pipeline connections in and out of
Cushing, Oklahoma, to control how
much crude may be delivered 1o "oth-
er markel participants.” Cushing is the
mexs significant irading hub for crede
cil in MNorth America, the sui said.
Because of BF's conduct, “the prices
of NYMEX light, sweet crude il
futures contracts were manipulated
1o artificial levels,” according to the
suit by Richard Hershey, a St Louis
man who purchased and sold light,
sweet crude ol futures comtracts on
the New Yook Mercantile Exchange.
BFs motive was 1o obtain trading
profits om its MYMEX crude ail fu-
tures contract positions,” the suit said,
The case is the lsest urike at BP,
which iz alo defending a share-
holder complaint thai accused top
executives, including Chicf Execuo-
tive Officer John Browne, of harm-
ing the company by allowing half
of the Prudhoe Bay oil field, the
largest in the US. w0 deteriorate.
BP spokesman Steve Rinchan de-
clined to comment. The company
cabd last month that ® will pump
crude oil from only the wesiern halfl
of the Alaskan field while it replaces
corroded pipe on the eastern half .



New oll freatment
facility commissioned
on Kumkol

A new oil treatment facility (OTF) has been commissioned on the Kumkol
field in the Kyzylorda Region of the Republic of Kazakhstan,

The field is operated by Turgai Petroleum which is a joint venture between
LUKOIL Overseas and PetroKazakhstan (a subsidiary of CNPC of China),
The parties have equal shares in the joint venture.

The capacity of the OTF is 4 million tons of oil per year. The purpose of the
new facility is to bring the produced hydrocarbons to the marketable quality
and deliver them 1o the system of KazTrans0il main pipelines as well as to
treat water for the subsequent injection into the reservoir pressure maintenance
system, The capacity of the formation water treatment unit exceeds 8 million
tons per year,

Up till now, all operations on treatment and pumping of Turgai Petroleum’s
crude were carmied out at the facilities of PetroKazakhsyan Kumkol Resoure-
5. The startup of the OTF enables the venture 1o implement a very important
processing cycle independently.,

The OTF is characterized with the continuity and completeness of the
processing cycle and compliance with the strict heath, safety and environment
standards. The lacility is equipped with the modern amtomated control and
fire-fighting systems. The new facility is operated by aboul 30 specialists of
Turgai Petroleum.

The OTF was designed by NIPInefetgaz Institute (Aktau, Kazakhstan) with
MontazhSpetsStroy being the main work contractor of the constnsction project.
Construction of the facility ok 1.5 years, the total cost of work amounted to
LS 17.2 million.

The Kumkol field was discovered in 1984, development staned in 1990,
Turgai Petroleum has been operating the field since 1995. Remaining proven
reserves of the field amount o 177 million barrels of oil. More than 3 million
tons of oil was produced on Kumkol in 2005, the plan for 2006 is 1o produce
3.5 million wns.

Pacific
Stratus spuds
Exploratory
Well in
Colombia

Pacific Stratus Energy Ltdhas
spudded its La Creciente-1 explora-
tory well in Colombia's prolific
Lower Magdalena Basin.

The company plans to begin test-
ing the target located in Prospect A,
the largest in the block, at a depth
of 10,900 feet, with a final total
measured depth of 11,600 fest 1o be
reached within 45 days.

Marino Ostos, Chief Operating Of-
ficer, said: “We are all very excited
about the potential of La Creciente-1.
If this well is successful, we will move
the rig immediately to commence
drilling La Creciente-2""

Pacific Strans holds a 100% inter-
st in the La Creciente Block under
its 2004 contract with Colombia’s Na-
tional Hydrocarbons Agency (ANH),
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China will reduce its relinnce on
petroleum imports by basing its en-
ergy supply on coal and developing
new and renewable energies, said a
senior official of China's Mational
Development and Reform Commis-
sion (NDRC) .

China has successfully reduced its
nel imports of petroleum last year,
said Zhang Guobao, vice minister of
the NDRC at the Tth Sino-U.S. Pe-
trodeumn & Matural Gas Forum held
in Hangzhou, capital of east China's
Zhejiang Province.

According to Zhang, China’s oil
consumption was 317 million fons
last year, down slightly from the
previous year and its net imports of
petroleum are 136 million tons, less
than that of 2004,

The Chinese economy has main-
tained a growth of over 10 percent
for three years running so it is nof-
mial for China to see a rise in its oil
imports as well as its demand for en-

ergy. said Zhang,

China to reduce reliance
on oil imports

But China has been trying 1o re-
duce its reliance on imports of petro-
[eum, which has been over 40 per-
cent, he said.

According to swtistics of the
NDRC, China's coal output reached
2.22 hillion tons kst year and coal
supports 68.7 percent of China's con-
sumption of non-renewable energies
with petroleumn and natural gas, 24
percent.

China is the second largest energy
producer in the world and the top ex-
porter of coal and coke.

China's imports of oil only ac-
counted for six percent of the total
world oil rade in 2005 and China
has been playing a limited role in
pushing up the oil price, said Zhang,

As China reduced its oil imports in
2005, the world still saw the oil price
soar by 36,8 percent from the previ-
ous year, which “shows that China's
effect on the soaring international oil
price has been sericusly overplayed,”
said Zhang Guobao,
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trans-Balkan
pipeline
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Russian President Viadimir Putin
and Greek Prime Minister Konstand-
inos Karamanlis have reaffirmed
their wish 1o build a trans-Balkan oil
pipeline between Burgas and Alexan-
droupolis in a telephone conversation
on Thursday, the Kremlin press serv-
ice repons.

"The sides confirmed their deter-
minztion o buld the Burgas- Alex-
androupolis trans-Balkan oil pipeline
under an agreement reached at the
recent summit in Athens.” the press

Seadrill wins
two tender
rig contracts

Seadrill has been awarded a con-
tract by Chevron for extension of
the production drilling assignment
for the self-erecting tender rig T4,
The contract extension has duration
of five years. The estimated con-
tract value is approximately LSS
156 million.

The commencement of the new
comtract is scheduled for second
quarter 2008 following a five-year
survey after completion of the cur-
rent contract. T4 is currently operal-
ing offshore Thailand.

The self-crecting tender rig

TI1 currently under construction
at MMHE in Malayvsia has been
awarded a fve-year contract by
Chevron for operations in Thailand.
The contract is expected to com-
mence in July 2008 following de-
livery from the yard. The estimated
comtract value is USS 203 million.
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BP and Gazprom sign LNG
supply dedl

BP and Gazprom Marketing & Trading, the UK subsidiary of encrgy gi-
ant OAO Gazprom, have reached an agreement fior BP 1o supply a number
of liquefied natural gas (LING) cargoes which Gazprom Marketing & Trad-
ing will market in the Atlantic Basin.

The cargoes, which will be sourced from within BP's portfolio, will be
supplied over the period 2006 and early 2007 and transported in LNG ships
chartered by BF 10 Gazprom Marketing & Trading. Gazprom Marketing &
Trading will specify the delivery points in accordance with its marketing
needs,

The first cargo of 135,000m3 was loaded today on the British Merchant at
Point Fortin, Trinidad & Tobago for delivery 1o Cove Point, Maryland, US,

BP's Anne Quinn, group vice president for gas, LNG and natural gas
liquids said: *“We are pleased to be working with Gazprom in the area of
LNG. As the world'’s largest gas company, Gazprom is potentially also a
mijor supplier of LNG 1o the Atlantic Basin. This agreement is a clear
indication of the way our two companics can work together to their mutual
advantage. We look forward 1o identifying further opportunities to deepen
our relationship in the future,”

Garprom’s Deputy Chairman Alexander Medvedey said: “We are pleased
with this agreement with such a strong and 'Aﬂiltg:mlcdpnnrﬂasBP as
Garprom is continuing to look at ways o increase its LNG portfolio for a suc-
cessful development of its LNG strategy and the benefit of its customers”

o Uflibre Ergemening & Cosid fibes .“sun"i “

Total Vows To
Pursue Operation
In Iran Despite US

Pressure |

Total SA will continue efforts
develop Irans vast oil and gas re-
serves and will not have its hands tied
by LS atempts to isolate Iran by pre-
venting international companies from
investing there, said CEO Thierry
Desmarest.

The French energy group will re-
spect any decisions made by the its
government, the EUV and the UN
regarding trade with Iran, but US
regulations are the problem of US
comnpanes, Desmarest said in an in-
terview,

Total, which has been active in Iran
since the 1990s, is one of the compa-
nies involved in a 2 bln usd Azade-
gan oilfield development contract.

Exmar completes

First LNG ship-to-ship

transfer

Exmar NV, Antwerp, has completed

the first commercial ship-to-ship

(ATS) tranafer of LMNG in the Gulf of
Mexico,

Until recently, STS transfer of ING

was only performed between LNG
CIUTIERS N SMergency siuations.

A total of 20,6350 cu m of LNG was
transfermed from the LMGREY Excel-
gior, a 130,800 cu m vessel built in
2005, 1o the Excalibur, a 138,000 cu
m vessel built in 2002, Exmar said.
Exmir operates these vessels along
with Excelerate Enerpy LLC,

Exmar said STS LNG transfer will
enhance the operational Aexibility of
the regasification vessels. The proc-
e85 does not require the construction
of an offshore platform.
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Exxon Mobil considers plan for
Pipeline to Australia

EXXON Mobil is due to meet Oil Search and AGL to consider a plan for
a staged development of a gas pipeline from Papua New Guinea to Australia,
JTPMorgan Chase said.

The proposal was probably the “last hope™ for the pipeline, JPMorgan said
in a report.

While Oil Search and AGL supported the staged development plan, Exxon
might not be willing 1o back it because rising construction costs had reduced
its profitability, the report said. AGL, the operator of a venture to build the

| Australian part of the pipeline, said last month it would not procecd with

engineering work because the project would not be economically viable unless
more customess commitied to buying gas.
The company has proposed an alternative route for the pipeline.lt would

Z

initially stop at Mt Isa in Queensland instead of going to central Australia,
IPMorgan said. “The last hope for PNG Gas in its current incarnation is the
Mt Isa option,” JPMorgan oil and gas analysts Mark Greenwood and Ryan
Martyn wrote in the report. “A meeting with Exxon is planned in Houston
next week and we understand that either way we will know the fate of PNG
Gas by around the end of September."Shares in Ol Search, which have fallen
20 per cent since AGL decided to stop engineering work on the project, rose
e o 33,0200 Search, PNGs largest ol producer, is the Biggest investor
in the gasfields that will supply the pipeline. Estimates of the cost of the
Australian part of the pipeline have risen to between 34 billion and 55.3
hillion.

TPMorgan said Oil Search shares were 2 “buy” should Exxon support the
staged project plan and it went ahead. Otherwise the project venture would
be dissolved and Oil Search would pursue alternative options to develop the

= gas, including petrochemicals and liquefied

natural gas projects, it said.
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East coast
energy to

expand activity
in Tanzania

EastCoast Energy announces its
inenlion 0 raise  approximately
Cadn$21.5 million through a rights issue

The funds will be primarily used to
drill a development and exploration
well on the Company's licence acre-
age in Tanzania during the first half
of 2007 to meet the rapsdly increasing
dermand for gas in the country.

Iraq plans Kirkuk
pipelines

Irag’s Oil Minister Hussain Al
Shabristani has revealed that the
country is considering the construc-
tion of a new pipeline for expons
from its northern Kitkuk oil field in
onder o Jessen disruption cansed by
sabotage, reported Gulf Mews, A fur-
ther pipeline is nearing compbetion
and should be ready inside a month.
This 500,000 bpd pipeline will link
Kirkuk to the Baiji oil hub prior to
flowing into Ceyhan in Turkey.

GOC urged to
build refineries

Energy experts attending the Arab
Oil and Gas Show in Dubai have
urged GOC couniries [0 increase
their investment in oil and gas refin-
eries, reported Gulf News. Analysts
feel that the robust growth in the -
gion can only be sustained if spiral-
limg encrey demands are met. Dubai’s
eneriry sector has been achieving an an-
nual growvth rge of 17%, sighter higher
than the global average of around 1.5%.



Regional crude
share to hit 44%

A report by the Organisation of Arab
Petrodeum Exporting Countries says
the Middle East and North Africa will
have & 44% share of the global crude
supply market by 203}, compared 1o
35% in 2004, Gulf News reported.
It predicts output from Saudi Arabia
could double to 18m bpd, while pro-
duction in Irag could go to 8m bpd,
and the UAE and Kuwait to around
Sm bpd each.

Oll near
six-month low

Chil prices hit near six month kows
of around $60 & harrel , after OPEC
agreed to keep production guotas un-
changed at 28m bpd. The group is
actually producing SO0, bpd less
than that figure because of a recent
drop in demand for crude, news agen-
cies reported. Wornies over possible
supply disruptions from Iran have
eased for the me being.

Dewa reissues
tenders

The Dubai Electricity and Water Au-
thority has started a second round
of bidding for the contract to baild a
52bn power and desalination plant,
reporied Bloomberg. Despite receiv-
ing offers lasi month, the ender did
not receive the minimum number
of bids required by law, Companies
o have unttl December to tender
bids for the plant, which will produce
2,000 megavwatts of power and punify
105m gallons of sea water every day.

Hydro reduces 2006
production target

Norsk Hydro ASA has revised its oil and gas production target for 2006
down with about 5 percent from 615,000 to 585,000 barrels of ol equiva-
lents per day (hoed). The reduction of 30,000 boed is equally divided be-
tween Hydro'’s Norwegian and imernational portfolio and is mainly due 10
unforeseen events in Norway, Canada and US Gulf of Mexico, and some-
what lower gas export from Norway than planned.

Hydro is experiencing production shortfall from the non-Hydro-operated
fields in Norway, primarily due to the unplanned shutdown of the Visund
field and delayed production build-up from new fields and delayed drilling
of production wells at other fields.

Internatsonally, Hydro's shost-term production outlook in the US Gulf of
Mexico continues to be negatively impacted by the high demand for ol
and gas services following hurricanes in 2005 resulting in lower produc-
tion on the shelf. In addiion, decpwater production has been lower than
Hydro's initial projections. In Canada the Terra Nova field will be out of
production until September due 1o mechanical problems and an extended
maintenance shwdown.

Hydro-operated fields in Norway are producing according 1o plan. The
Grane field continues to produce above planned levels, and compensates
for somewhat reduced production from other fields.

Any negative consequences of the ongoing ol services strike on the Nor-
wegian Continental Shelf have not been accounted for in the revised tar-
get.

Hydro's oil and gas production in the second quarter 2006 i= estimated to
be about 535,000 boed of which 32 percent is gas.

The revised production target for 2006 is a result of delayed production and
has no impact on Hydro's oil and gas reserves,
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.' IOC boosts crude
_ imports by 14%

e i o
-

India's state-run refiner Indian Oil Corp. {(I0C) expects to import 145
more oil during the current fiscal year than it did during 2005-06 in order 1o
feed an expanded plant at Haryana. The company is building new plants and
expanding existing operations 1o meet India’s surging demand for fuels and
chemicals.

HOC has doubled the capacity of its 120,000 b/d Panipat refinery, increasing
its output to 12 millon tonnes/year, equivalent to about 240,000 bid.

“More crude will be required 1o keep it going,” said 5 Narasimhan, 10C"s
finance director. “The impon bill will be substantially higher than last year
because crude prices have gone up so much.”

Demand for gasoline and diesel is expected to rise further as India’s Con-
gress-led coalition government seeks to boost the economy’s gross domestic

| product o more than 10% in the next decade, from an average B% over the

past 3 years.

Encrgy experts forecast that 10C and other state-owned refiners, inchading
Hindustan Petroleum Corp. and Bharat Petrobeun Corp., will import 110 mil-
liom tonnes of oil during fiscal 2006-07, a 10% jump from fiscal 2005-06.

10C"s purchases from Saudi Arabia and other suppliers were slated to rise
to 40 million tonnes/year Apr. 1, compared with 35 million tonnesfycar im-
parted a year earlier. This will increase the refiner’s import bill by 25% 10 $20
billion this year.

Higher imports by India and China have kept oil prices near record levels
as demand growth in the world's two most populous nations outpaced output.
This year, India’s demand is forecast 1o increase by 5%, while China will
require 7.2% more oil than last year.

The seven I0C-operated refineries can now process an aggregate 47.3 mil-
lion tonnes/year of oil, and IOC units, Bongaigaon Refinery & Petrochemi-
cals Lad. (27,110 bid) and Chennai Petroleun Co. (130,000 b/d), have the
capacity fo process 12.85 million tonnes/year.

IO OFSHORE. ...

Oilex
commences
drilling
in

—_Inda

Olilex announces that the first well
in the Cambay Field dnlling pro-
gramme was successfully spudded
at 19:30 hours on Monday 11 Sep-
tember 2006, The well, Cambay-T2,
15 lescated on the crest of the Western
High block of the Cambay Fiekd,

Dmilling operations using the Dal-
ma Energy ME 4 rig commenced
ioday ot 00200 and the well is ex-
pected 1o take 9-12 days to reach the
planned total depth (TD) of 1835m.

Current operations are dnlling
ahead at 108 metres prior to running
9 5 /8" casing at 600m. On reaching
TD, the well will be logged and cas-
ing will be run if there are indica-
tions of oil and gas in the well. The
rig will then move to the Cambay-71
locatson and testing of Cambay-72, if
warranied, will be undertaken by a
workover rig at a later date in Octo-
ber, o be confirmed.

The primary reservoir objective
is the Oligocene sandstone (O3 1)
and the secondary objectives are at
Miocene and Eocene levels. These
sandsione reservoir unils are proven
producers in fields immediately to
the north and south of Cambay Field.
il is being produced on the Western
High at low rates on an inermitient
basis from wells that have suffered
formation and well bore damage in
the past



Shell lets ethylene
cracker contract in
singapore

Shell Eastern Petrobeum Pte. Lid. has
swarded a contract 0 ABB Lomamus
Cilobal and joint venture partner Toyo
Engineering Corp. for the implemen-
tation phase of a word-scale 200000
tonneyear ethylene cracker on Bu-
ko Ishnnd, Singapore, The contract’™s
value was not disclosed,

The contract’s scope includes engi-
neering, procurement, and construc-
tion management services for the
cracker, which will use ABB Lum-
muss proprictary liquid feedstock
steam cracking technology.
Engineering and procurement work
on the unit has already bepun with
construchion slaed w begin in 2007,
Start-up of the unit is scheduled for
2009-10,

Iran invests $4 bin
in Venezuela oil

[ran’s state-owned Petropars oil and gas
company is investing ancund 34 billion
in the explorations and developments
of twor oil fields in Veneroela, Iran's il
Minister Kazermn Vaziri Humaneh said,
“The level of investment in the two
Venezuelan oil fields is estimated
at 54 billion, which will amount to
Petropars” largest investment outside
the country,” Vaziri said in Press brief-
ing after negotiations with his Ven-
ezuelan counterpan, Rafael Ramirez,
who arrived in Tehran,

Petropars, affiliated to the Mational
Iranian Oxl Co., was established in
1998 and is currently involved in a
number of oil and gas projects in Iran,
It is also intent on expanding its opera-
tions camside Irn

GAIL
allocates
$2.59 billion
for
5-Year plan

India’s state-owned GATIL (India)
Lid. plans 1o invest about 3259 hil-
lion on pipeline construction dwr-
ing 2007-12 as part of its eleventh
S=year plan.

About 3216-259 million will be
Speni on overseas investments, which
inclede a proposed gas cracker plant
in Iran.

“Wie are laying about 9,000 kmn of
pipeline,” as part of a $3,87-4.3 bil-
lion national gas grid project, said
GAILs Chairman 5F Rao The
company has completed abowt 209%
af that work, having already invested
$1.19 billion on pipelines from Dahej
on the Gujarat coast to Uran in Ma-
harashira and from Uran 1o Dabhol,

Work on remaining sectors will
be accomplished when gas became
available. Rao said production from
the Oil & Natural Gas Corp’s wells
is declining, and private player Reli-
ane Industries Lid, would not begin
producing gas from the Krishna-Go-
divari basin until 2008 or later. Rao
said GAIL also is attempting to im-
port LNG from Myanmar and Iran.

During the current fiscal vear,
GAIL will spend $711 million laying
1500 km of pipelines. “The Tran-In-
dia pipeline has run into difficuliies
due to geopolitical problems, since it
has to run through Afehanistan and
Pakistan,” Rao said. “But we have not
given up on it vet, The [Indian] gov-
emment is sill pursuing ™

Chennai invests

$1 billion fo
upgrade refineries

Chennai  Petroleum Corp.  Lid,
(CPCL), formerdy known as Madras

Refineries Lid and a subsidiary of |

India’s state-owned refiner Indian Oil
Corp. (I0C), has committed to invest
more than $1 billion on various up-
grading projects at its 130,660 (total)
bd refinery complex at Manali. The
refineries produce fuel products, lu-
bricants, and additives.

Planned Manali complex upgrade
mvestments include a $647 million

ressclue upgrade, and 361 million to |

expand Refinery [ and Refinery 111 re-
fining capacity to 11.2 million tonnes/
year from 9.5 million tonnes/year.

IOC Chairman and Managing di-
rector Sarthak Behuria, who also is
CPCL chairman, said the high-con-
version residue upgrade will increase
the distillate yield and redoce fuel oil
production. The project is scheduled
for completion in 2000.

CPCL also will expend $359 mil-
lion for the addition of diesel and
naphtha hydrotreating units and $18
million for a wind power program.

Amnother investment calls for a 1.5
million-tonne/year diesel hydrotreat-
ing unit and a 130,000-tonne naphtha
hydrotreating unit and isomerization
unit 1o meet European fuel standards.
These projects are slated for comple-
tiom by D, 31, 20009,
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n ihe days after Katnna, as
Irlmrhlmdr'- of oil-producing plat-
orms remained off line - and
some continued to leave a conspicu-
ous trail of petroleum in the Gull of
Mexico -- fiederal officials insisted 1o
Congress that they were doing every-
thing they could to make this critical
infrastructure  stable during hurri-
canes, designing platforms 1o survive
Category 5 storms.

Bt federal and industry documents
obtained by the Mobile Register show
that the latest design criteria for off-
shore oil and natural gas platforms
require only that these structures
withstand winds and seas typical of
a borderline Category 2Category 3
storm, well below the Category 4 and
5 winds that affected Gulf ol fields at
least fiour times in the last five years.

By contrust, the |atest International
Bailding Code would require that
houses on Dagphin Island be con-
structed to withstand stronger winds
than the offshore platforms are built
& o withstand - even though hurricane

winds offshore are wsually higher
than winds near shore.

The implications of these design
decisions extend far beyond the il in-
dustry, and inchade the gasoline price
spikes in the days after Katnna, and
the spreading oil shicks emanating
from multiple platforms in the Gulf.

The US. federal officials released
reports of at beast 64 spills associated
with Gulf platforms following Katri-
na, which made landfall in Lovisiana
Aug. 29,

“For these platforms and other criti-
cal facilities, I'm really surprised that
people would put that type of invest-
ment out there without more consid-
eration,” said Lawrence Twisdale, an
expert in hurricane impacts and risk
pssessments for Applied  Research
Associaes in Raleigh, NC.

In the past year, three hurricanes -
Ivan, Dennis and Katrina -- with sus-
raimed winds 140 mph or greater have
damaged platforms in the Gulf, Ac-
cording to a Shell Web site, Ivan de-
stroyed seven platforms in September

-. .% I“HE e, LW Fbrme oo &4 s

Even a Category 3 storm,
can, under the right
close to 100 feet

2004 and damaged 26 others. Katrina
destroved at least 46 platforms last
mvonith and significantly damaged an-
other 16, according 1o the American
Petrofeum Institute.

Many other platforms coukd pot
operate following Katring because of
pipeling ruptures and olher problems
throughout offshore oal fields. Subse-
quently, federal officials reported that
Grull ol production was af 44 percem
of the pre-hurnicane level.

On Sept. 6, Rebeoca Watson, the
Department of the Interior’s assist-
ant secretary for Land and Minerals
Manugement, told members of Con-
press: “current design standands re-
quire industry to design facilities to
Catepory 5 siorm erileria,”

But the Register has found that fed-
eral regulations require that facilities



be designed to withstand a 100-year
storm as defined by the American
Petroleum Instiwe, a nonprofit trsde
OFEaTiZaTion.

In the documents used 1o caloulate
design loads for offshone platforms --
APl 2A-LRFD and AP 2A-WSD --
the institute defines a 100-vear sorm
in the northwestern Gulf of Mexico
a5 having 80 knot one-hour average
winds. According w Twisdale and
wind engineers from Texas Tech
Universaty, that should be equivalent
o about 115 mph in sustaned one-
minue winds, the scale used to gauge
hurricane siremgih,

In wind estimates provided by
ConocoPhillips Inc.. 3-second wind
gusts prodoced by APDs 100-yesar
storm would be 134 mph, Such gusts
are typically sssocisted with one-
mirbe sustained winds of aboat 109
mph, sccording to standard caloula-
tions used by the American Society
of Civil Engineers.

This means that the wind design
stamiunds for the offshone structunes
approximate an upper Category 2 or
lower Category 3 hurrscane, (110 mph
is the threshold between Category 2
and Category 3: 130 mph is the Cai-
egory 3Category 4 threshold.)

Though engincers working with
incustry and the ULS. Minerls Man-
agement Service have described Tvan
ard Katring a5 once-in-a-thousand-
VEAr evenls, other engineers who have
worked with hurricanes say that such
SIOrTS are noed 50 umisial,

Twisdale said that his researchers at
Applicd Research Associates are still
analyzing the data, but their prelimi-
nary estimates indicate that the wind-
field associated with Kafring was ot
d once-in-a-thousand vear event, bui
rather in the range of 4 once-in-a-hun-
dred year evenL

Thats the kind of storm that the

industry and federal officials say they
are prepanng for in te Gulf, Bw
Katring's Category 4 or 5 winds wene
far in excess of Petrodeam listitute
standards, and so were the waves pro-
duced by that storm,

Planning for high waves

The Petroleum Instinste’s  stand-
irds require that platforms be built 1o
survive waves of up 1o about 700 feet
high.

During Katrina. one federul data
buoy recorded a “significant wave
height™ of more than 55 feet about B0
miles east of the hurricane eye, ac-
cording to Christopher Burr, chicf of
tropical analysis for the Mational Hur-
ricane Center,

Significant wave height is a way of
measuring the sverage of the high-
st wives, but Burr said it is safe 1o
assume that some individual waves
were more than 100 feet high.

Burr noted that researchers at the
Naval Research Labosatory recosded
a 9l-foot wave over 100 miles from
the eye of Hurricane [van. Those re-
searchers estimated that waves closer
to the cye were in the range of 131
fect high.
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Minerals Management  Service
spokesman Gary Strasburg snid the
agency'’s view is that such waves are
not typical. “My understanding with
that is that is an anomaly,” he said.
“It is not something that would be ex-
pected, that high wave.”

Burr said such wives are nod out
of the ordinary for major hurricanes.
“It's been known for quite some
time,” he said. “It's just getting more
Press recently.”

Even a Category 3 storm, can,
under the right conditions, produce
waves close to 100 feet, Burr said.

Americin Petroleum [nstitute offi-
cials said they couldn’t comment on
the standards, and referred reporters
to the Minerals Management Service,
the branch of the Interior Department
charged with overseeing proper con-

the wind design
standards for the
offshore structures
approximare an upper
Category 2 or lower
Category 3 hurricane
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struction, maimenance and operation
of offshore oil and gas platforms.

Minerals Management Service of-
ficials vigorously defended Rebecca
Watson's assessment that the govern-
ment requires that platforms be built
to Category 5 standards.

“I'm confident that the Category 5 is
the design criteria in our regulations,”
said Tom Readinger, an economist
and associase director of the offshore
minerals management program for the
federal agency. “It's design, and you

Standards in agency regulations “ane
hased on a facility surviving a Catego-
ry 5" Readinger said, adding that he
would have to consult with engincers
before he could find the specific refer-
ence to Category 5 conditions in the
flederal regulations.

In a subsequent inlerview, Sirashurg
said that the wording in the starsdands re-
ferred 10 100-year stoem, not a Catego-
ry 5 storm. He said the primary intent of
the: standards was o protect against L

“The reason we wsed the Cat 5 ter-
minology is that a Category 5 storm
could pencrate those waves” said
Strasburg. But, he acknowledged, “so
could a Category 3 or a Category 4.7

Another document produced by the
Minerals Manapement Service after
Hurricane Ivan also indicated that
the platforms were being designed to
standards below a Category 5 storm.

On #ts Web site titled “Hurricane
Ivan Research” the agency wrole
that “Ivan, & full category-3 storm,
moved through the ULS. Gulf of Mex-
ico (GOM) with extreme winds and
larpe waves exceeding or matching
the 100-year design criteria of the fa-
cilities in its path.”

Older platforms also an issue

Many of the more than 4,000 plat-
formys now operating in the Gulf may

not have been built 1o the Petroleum
Inatitute’s current 100-year design cri-
teria. That's because a large percent-
age of those platforms were buill in
the 1970s and early 1980s, before the
latest Minerals Management Service
regulations were passed by Congress
in 1988, according to agency offi-
cials.

It's chear that not all the platforms
damaged during Katrina were older-
design platforms. A Helmerich &
Payne Inc. platform built in 1996 lost
its derrick and had “major damage” io
the rig Aoor and substructure, accord-
ing o the indusiry online magazine
Rigrone. A Pride International plat-
form built in 1989 is being inspected
“to determine if rig will be scrapped,”
Rigzone wiole,

Some ofl and gas compunies have
elected to build platforms to higher
standards than those required by the
federal agency.

For example, ConocoPhillips sasd
its plans for an offshore Liquefied
Matural Gas terminal about 12 miles
south of Duuphin Island has been
designed with a 150-year storm in
mind. According 1o ConocoPhil-
lips spokesman David Knox, such a
storm would produce 3-second wind
gusts of about 143 mph, which would
typically be associated with 120-mph
sustained winds during a mid-range
Category 3 storm. The facility could
simubansously absorb waves of about
58 feet, he said.

Knox said company officials decided
1o build to the higher standard after
looking at the damage done by Ivan’s
maximum sustained winds in the open
Gulf, whach were about 140 mph.

Sull, the wind gusts ConocoPhillips
i desipning for are below the wind
gusts that homebuilders on Dauphin
Island are expected o build for. Ac-
cording 1o the American Society of
Civil Engineers, residential construc-
tion on the sandy shores of Dauphin
[sland should be built to withstand
a minimum of 150 mph 3-second
pusts.

The industry has demonstrated that
it may be possible 1o construct pla-
forms to withstand Catepory 5 winds,
and the waves and currents ofien as-
soctted with those winds. Officials
with the BP énergy company in Hou-
ston said that their state-of-the-art, §1
billion Thunderhorse platform, one of
the newest in the Gulf, was designed
to withstand 147 mph sustained winds
and waves at least 100 feet He de-
scribed the design criferia as consistent
with a 1,000-year stcem.

The Thunderhorse platform, lo-
cated abowt 150 miles south of Mew
Orleans, listed 20 to 3 degress ear-
lier this vear after Hurricane Dennis
passed by, But industry officials sasd
that the platform had not yet been
placed in service when the damage
ccourred and may mot have been
damaged as a result of the hurricane.

BP spokesman Hugh Depland
acknowledged that not all BP plm-
forms are built to the same standands
as Thunderhorse. He defended the
Petroleum Instatute’s 100-year-storm
design criteria, which BP engineers
interpret as a storm with 120 mph
sustained winds, a T4-footl wave and
S-knot currents occurring simulta-
neously,



sea was anything buat

calm when Hurnicane Kat-

rina moved through here; it

wias g maelstrom. In parts of the gull,

the storm was a Category 5 when il

arrived on the night of Aug. 28 and

moming of Aug. 29, with sustained
winds of 175 mph.

Waves; as high as 35 feet, locals say;
pounded and demaolished some oil plat-
forms os the sorm barreled through
the offshore ol patch on its path o the
coast, Water swepl ashore, levees broke
and key refinenes were ravaped,

Within hours, drivers thousands
of miles away felt the ripple effect,
as waves of higher gas prices hit the
pumgs. Shortly after the storm, the
average price of a gallon of gasoline
in the United States was $1.22 higher
than it had been a vear earlier.

According to Oil Daily, a bible of
the petroleum business, in the days
after the deluge, processing of petro-
leum in the United States dropped by
2 million barrels per day; a total of B4
million gallons a day; about 12 per-
cent of normal intake,

Some refinenies have since rdumed
o full of panl production, but four
major facilities; three in Lovisiana and
one in Mississippi; are believed 10 be
badly damaged and may not be online
fior weeks or months. Experts expect the
price of gasoline 0 come down gradu-
ally, but it probably will be inflated by
Katrina well ino next year.

“There’s plenty of damage out there
1 the platforms, but what makes this
stormn different is what happened o
ihe refineries on shore,” savs Mark

Pregeani, operations manager for

Grand Isle Shipyards, a large mari-
time construction company that will
help rebuild the rigs. *T's a mess.”

A 60-mile boat war through off-
shore oil- and gas-producing sectors
revedls an abandoned seascape. Most
rigs survived, especially the newer
ones. But some of the older, smaller
rigs have disappeared. The ones that
are simply unmanned pumping sta-
tions are called “China rigs.” because
there are so many.

“That China rig broke right off,"
says Shook, pointing at a bare patch of
water that has been marked by small
caution buovs, “Divers will need to
g0 down and cap those wells”

Pregeant 1alks about one drilling
sector that was particulady hard hit.

“Out of 13 platforms, six were lost
altopether and two more are leaning,” &
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he says. "1 think they'l] abandon that
sector aliogether.”

Other platforms are <till standing,
but their enclosed structures have
been ripped up as if they were made
of paper. Metal piping is coiled up
in balls, like string. Steel stanchions
24 1o 36 inches wide are snapped in
half.

The work crews on the rigs wene
evacuabed before Katrnina arrived, and
in the sectors off Port Fourchon al-
mast no one is back sboard those still
standing. The rigs stand like empty
gray metal watchtowers, one after the
other.

In part, according to Shook, it is
becawse they still don't have electrical
power. Buf the main reason 15 whist
lies on the bottom of the gulf.

“There is a network of pipelines
poing every which way under here,”
Shook says.

Shut-off valves were closed before
Katrina hit in order to avead spills,
“but {the lines) are gonna have 1o be
checked for breaks before they start
pumpin’ again”

De=arth of irained workers

That woek is already under way, A
betered, nusting boat nomed the Sea
Cat is anchored m about 35 fest pext 1o a
Chevron nig in the Graid Isle-25 dnlling
scion, about four maikes out o sew

Jeft Pogue, 37, a diver with Global
Incustries of New Orleans, pulls a
bright yvellow helmet over his wet suit
andd oxygen tank and jumps in. On
board is a decompression chamber
for deeper dives,

“We're doing inspections of lines
and structurcs,” says the boat caplain,
Ross Fengier, who, like so many cap-
tains here, 15 a Cajm “We'ne look-
ing for problems and reporting them,
There are quite a few leaks all over”

army

Shook explains that while Pogue’s
equipment inchudes a digital camera
on his helmet and a light, “a lot of it
e has to do by ouch because it so
muddy down there affer the storm.”

A distance away, in the Grand Iske-
16 sector, welder Jimmy Kay, 41, of
MeComb, Miss,, is already securing
handrails ripped loose by the storm.
Apart from that, the rig books un-
scathed, The only sounds are that of
his welding unit and the crackling ra-
chics oof thez bt

Business owners here say it will be
difficult to find the trained workers
needed to inspect and rebuild the ol
ficlds; divers, boat caprains, welders,

“I figure I'll have o start looking
overseas,” savs Pregeant, naming
other ail-intensive arcas around the

| globe where workers speak English ;

such a5 Aberdeen, Scotland: and the
Philippines.

Farther offshore, in degper waler,
larger, more modern drilling and
pumping fucilities fared differently,

IO OFSHORE ... ...

About half of the crude pumped from

the Aoor of the gulf is now prodeced
by super rigs that can operate in thou-
sands af fizet of water,

6.7 million gallons of spillage

Bratish Petroleum’s Thumder Horse,
the largest oil production platform in
thee woirled, due o start operation soon,
escaped serious harm. 1t is the size of
four football felds, stands 20 stories
tall, Moms on the surfiece of the sed
and sits 130 miles southeast of New
Ohrleans,

The rig was knocked off kilier by
Hurricane Dennis earlier this year




and had o be righted. This time, it
Faredd better.

“The steps we ook to make it safe
were effective,” said BP spokesman
Ronnie Chappell. "It was standing
straight and tall when we refurned.”

But Shell Oil's super-rig.Mars ; 162
feet high and 1.5 acres on its most
spacious level; stationed about 130
miles southeast of Mew Orleans, ook
a harder hit and was badly damaged.
Photos pested online show extensive
damage.

Pregeamt said he believed the plat-
form would fake months 1o repair.,

The story inland was aleso stark,
The Coast Guard reported that at
least 6.7 million gallons of fuel had
spilbed from refineries or tank farms
pn the Gulf Coast. That compares
with 11 million gallons that gushed
into Alaskan waters when the Exxon
Waldez ruptured in 1989,

In Post Fourchon, about 7O miles
sonith of MNew Orleans, suthorities im-
plemented an air canon (o keep wa-

ter fowl from londing in waters laden
with oil. Gulls, egrets and spooabills
staved aloft, afraid 10 land, as the
canon exploded with a loud pop every
few seconds,

Travis Colling, 21, a worker for
source Environmental, & company
participating i the cleanup, sieened
a launch within the boundaries of oil
retention buoys and skimmed ol off
the top.

“It isn’t that bad a spall here” he
said, “It shoukdnt take that long o
clenn up”

Captain Shook disagreed. He poin-
ed at a pike of dead ovsiers washed up
o the shore and coated inoil. Foliage
along the shore of the harbor was also
contaminated It's bhad,” he sad.

(dl hands Southern, Cajun Up
the highway, inland about 20 miles,
offshore oil field workers who had
been evacuated from rigs two days
before Katring hit were gathered at
a helicopter port. They were packed
and ready to refurn to certain rigs
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Flatforms® enclosed
siruciures have been
ripped up as if they were
made of paper. Metal
piping is coiled up in balls,
like string. Steel stanchions
24 to 36 inches wide are
snapped in half.

that had escaped harm and were
back in operation.

The population of the rigs: thou-
sands of workers; is almost exclusive-
Iy male, largely Southern and particu-
larly Cajun. The men usually work 14
days on, with seven or 14 days off in
between shifts, They get on and off
by baat or copter, landing on helipads
built on the larger rigs.

Mo alcohol is allowed, Television
and taped movies are the main dis-
iractions between long work shifts,
The local gores onshore where they
are most likely 10 stop before going
offshore feature large supplies of
Mayboy and Penthouse, and tattoo
and fitness magazines. Cosmopolitan
is hard o find,

The rigs are isolated and exposed 1o
the elements,

Dan “Tadpole™ Dworaceyk, 37, of
Mew Iberia, La., a veteran of more
than 15 years of offshore work, says
veferin rig workers didn't get too
concerned about the coming of hur-
ricangs,

He said oil and drilling compa-
nees gob them off in time. He also
said that everyone emploved on the
rigs received survival training. This
inchudes drills in what to do in case
of fire, an explosion and other emer-
gencies. Then with a wry smile and a
distinet Cajun accent, he says:

“But mainly, they teach you how
to pray.,”

REFORT



he aftermath of last year's US land-falling Hurricanes Dennis,
Katrina, Rita, and Wilma still linger as we head into what most
experts predict will be another active hurricane season.

This Year”s Hurmicane Predictions According to the latest predictions
from the Tropical Meteorology Propect st Colorado State University, 2006
will be an above average year for Atlantic ropical storm activity. The re-
search by Philip J. Kloizbach and William M. Gray predicts a total of 17
named storms for 2006, including 9 humcanes. Those % hurricanes are
expected (o last an average of 5 days each for a combined total of 45 hur-
ricane days this year. And among those hurricanes, 5 are predicted o reach
winds of 111 mph or mare.

These predictions follow closely with the 16 named storms and & major
hurricanes predicted earlier this year by the NOAA,

The report also predicted a 525 chance of a hurricane-making landfall
somewhere in the Umited States, with a 38% chance of a landfall in the
Gulf of Mexico. As such, it is not likely that this year’s hurncane season
activity will reach the unprecedented level of activity for 2005, One of the
report’s authors, Philip Klotzbach noted: “Statistically, the odds of having
four major storms make landfall this year are very small.”

As a baseline for comparison, over the course of 1930 o 2000, the aver-
age number of named storms was 9.6 per year, OF those named storms,
an average of 3.9 developed into hurmicanes. So, the predictions for the
current vear are much lower that the number of storms seen last vear, they
still indicate a 77% increase in named storm activity and a 53% increase in
hurricane activity over the 1950 to 2000 averages.

Last Year's Hurricanes

The 2005 humicane season was the busiest Atlantic horricane season on
record. It resulted in a total of 28 named storms, 15 of which developed
into hurricanes. And of those 15 hurnicanes, 7 progressed into intense hur-
ricanes with winds in excess of 111 mph.

For the Gulf of Mexico oil and gas industry, the most notable hurricanes
were Katrina and Rita, which inflicted a great deal of damage to offshore
infrastructure. The two hurricanes combined to destroy 115 offshore plat-
forms, while damaging another 32 platforms and 133 undersea pipelines.

Halrina 20 46 15 100
Ritn az =) 8 83
Total 52 15 [} 183

As of May 3rd, a total of 324,445 barrels of oil per day were still shut-in,
approximately 22% of the GOM’s daily oil production of 1.5 million bar-
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rels. A further 1.3 billion cubic feet of natural gas production was also still
shut-in, approximately 13% of the GOM’s daily gas production of 10 bef.

Preparations PraAfter the damage inflicted by Hurricanes Ivan, Katrina,
and REita over the last two years, the MMS has worked with the Coast
Guard and the ol & gas industey 1o issue new requirements for improving
communications and safety.

In the three major hurricanes of the last two years, a tolal of 19 deepwater
rigs and 9 jackups experienced complete mooring failures and were moved
off location. As such, this has been a major arca of focus for improvements,
Operators and lessees will now be required to file information related to
mooring systems when applying for drilling permits, and those applica-
tions will be reviewed for their compliance with two new APl Recom-
mended Practices, 93] and 95F For jackups, this focuses mainly on the
pre-loading process and the air-gap between the rig and water surface. For
deepwater rigs, the new requirements focus on improved moorning design
and mitigation of risk, but also require satellite tracking of rig positions.

The MMS has also worked to improve communications between tsell,
the Coast Guard, and industry companies. From the deployment of new

electronic systems to more infegra-
fion belween govemment agencies,
the MMS looks to make the com-
munications during hurricane sea-
50N ran more stoothly.,

Looking forward 1o this new hur-
ricane zeason, the industry and the
country can hope that 2006 will be
in line with predicted levels of hur-
ricane activity and not as overactive
as 2005, a year in which 15 named
storms were predicted but 28 actu-
ally occurred.
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Venezuela tightens

the screws on foreign
companies at a time when
they're ever more eager (o
tap new oil.

he gently rolling grasstands
of  Neneruelis  Orinoco

belt ane o frontier (il anea
in mode ways than one.

Mot only are international compa-
nies learning how to economically
produce unconventional crude oil,
they're dealing with a newly-em-
powered national government bent
on more control of i1s resources.

As the balance of power shifts in
favour of the latter, some analysts
think the only option is surrender.

Only those firms willing 1o bend
o increasingly draconian rules will
manage 1o slay, not just in Ven-
ezueky, but in odher mapor ol and
gas producers like Russia which are
alzo tightening the screws on foreign
companics of a time when they're
ENET MOe cOzer 1o Ly new ol

O has o recognize that @ coun-
try’s natural resources belong o that
country.” said Enricque Sira, a Carg-
cas-based analyst with Cambndge
Energy Fescanch Assnciites.

The ever more aggressive Vene-
zuelan government is seeking fo lake
a majonity stake of the four mult-
billion dollar Orinoco beavy crude
projects --home 1o some of the king-
st ol reserves in the world, It's also
B increasing taxes and making compa-

s renounce invesiment protection
tools such as international arbitration.
These measures seek bk reverse con-
traces signed during the 19905, under
conditions  the currenl  governiment
considers too advanageous W foreign
companies. The open-door policy of
the times -- when ol prices were ow
and Veneruela was desperane for fior-
eign investment - allowed “an assault
on Venezuelan petroleum,” oil minis-
ter Rafisel Ramirez told the National
Assembly in May 20815,

Orinoco stakeholders like Exxon-
Maobil and Total, which have bristked
at recent changes, may have 1o soften
their approach in onder 1o maintiin
sccess o these resources. Oibers
like Chevron and MNorwegian stae
ol producer Statoil seem happier to
play by the government’s rules -- but
may end up with their assets exposed
to further changes or the mercy of
Venezuelan courts s they and others
sk 1o keep their feet firmly planted
in the Orinoca.

aTen o s e

“It's a known and proven reserve,”
said Gero Farruggio, analyst at Wood
Mackenzie in Edinburgh. “In such an
opportunity constrained region, this
will always attruct attention from the
major players simply because of the
huge potential™

Veneroelan encrgy officials said
in May that state-run Petroleos de
Venerueln (PIVSA) soughl to gain
a0 9 stake in all existing point
venures in e Orineeo, wiich Ven-
ezuela says is home 1o 1.3 tn barrels
of oal, of which 235 bn can be necow-
cred with existing technoloey, These
projects consist of upstream fichds
where tar-like heavy crude s mixed
wih naphitha -- a light, gasoline-lke
Traction of crude oil — and Shpped
o 1o codstal downstream Cicilities
where s transformed imo lighter,
mrore valuable crude.

“Tt's o bit like alchemy,” =aid Jose
Lbanos, the French-bomm feld man-
ager for Sincor, a heavy crude con-
sortim owned by Togal, Statoil and
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PdVEA. ConocoPhillips. Exxon and
Chevron are present in three other
projects.

MNesotiatons will focus on how Pi-
V5A andits foreign pariners will dis-
iribiste contred of uprean and down-
slrean gperations., Sira said.

Discussions are still in their eary
sages, but international ol companies
T &1 taste of the government’s stance
during the recent transformation of 32
comventional oil-opemting  contructs
im0 goint ventures run by PV,

The new contracts diin’t inclade
provisions For intermationl arbitm-
1o ancd officials for o LS ol comyx-
iy fokd the Government Accountzbil-
ity Office that they were concerned
about ‘the “Tairmess” of Vencmelan
PO, sceording . recent repot.,

Firms seeking (o keep arbvtration on
the agendsa realizec! they were “facing
an 800-pound gorilla” said a Ca-
racas-based expert failiar with the
negotiations who spoke on condition
of anonymity. “There was o fhex-
ibi ity

Exxon refused wosign the new con-
tracts; opting instead 1o sell xaakein
one of its (o conventional ol felds
o pariner Repsol-Y PE, France™ Total
and Rraly’s ENT had their fields seized

by PAVSA after faling 1o reach an
agrecment. Bul most other operators
were willing o sign the dotied T
“Reserves here are extraordinary,”
the expert said,

Big Ol compamies wio resist the
most will fare the worst, a5 miny
COmpelitoes are cager to replace them
in the Faga, analysts say.

Manmy look 1o Chevron™s amiabality
o Venezuela's wishes as a recipe for
success in the Orinoco. as the compi-
' has maniged 10 secune potentially
lucrative  gas  exploration contricts
déspate Veperuelan president Hugo
Chavez's mounting rands against LS
imperislism,

Morwiy's Statl is also pubicly
oplamisiic abour the invesiment oli-
mite in Veneguela,

“50 far we have had 3 very pood
returmn on. our investment.” sasd Helge
Lund, Chief Executive recently.

But he added Staioil needs o
heve ‘o stuble fnancial framework
o operate thene i the long term.”
In oeder o enhance their image, Cheyv-
o il others lTike Repeol and Royal
Duch Shell” hive emphasized their
agreement with the government’s social
development goals, sl THS' Bello,
“Thesy chora kot of prblic pelatone.™ e said,

On the other hand. Exxon, the
higgest of Big Oil, is a known hard-
liner. The Irving, TX-based firm
wits the only one of the five Orinoco
companies (o protest a 2004 royalty
ik and wiis booted oot of 52 bn
petrochemical plant progect in early
SO0 Giter incrensingly i mwonious
exchanges with the Veneruelan gov-
ernment,

“ExxonMobil relies on a stable fis-
cal regime and sanctity of contracts
when making investment decisions.”
an Exxon spokeswomin siid,

Exxons strategy may still reap
fruit. Even though the petrodollar-
laden Venesuelin sovernment is
confident in 15 negodiating skance,
Big il still has bargaining chips.

International oil companies “hold
the key to unbocking the full poten-
tial of the Fajg, and PAVSA and the
ministry are keen on doing thar,”
saiid Wood Mackenzies Farruggio.

The proof is the lack of growth in
Venezuela's oil sector since Chavez
ook posver in 19498,

Although changes in Operating con-
ditions ane in line with historical rends
and developments elsewhere. the heavy
mhetone that acoormpanies the trans-
Tormation hes decourged companies
from undertaking new investments.

*There has been no real grosah, de-
spate being one of the countries with
the highest potential in the workd.” Sira
=T
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he worlds greatl epergy
hungry powers have be-
come extrémely active in

Kazakhstan lately.Motivated by con-
cerns over diversification of supply
routes as well as by geopolitics and
instability in global encrgy markels,
the US, China, and Russia have all
aceelerpted their competition over én-
ergy resources in Kazakhstan, Each
of the three great powers is seeking o
assert its own imerests in Kazakhstan
in response o actions by the other two.
Althouzh cooperation s possible, and
on the surface, already present in the
casee of Russia and China, each of the
three 15 pursuing a distinet strategy in

US companies, led by
Chevron have invested
mor than US$12 billion in

Kazakhstan 1993, more than

any other state

.mll“ni i A Wiy [eprecnrigg & Cirndvutos

Enzakhstan

Om 25 May China received ns first
pipeline mal. It Rowed from Atasu in
Kazakhstan to Alashankou in Chi-
na's Mingang Ulghur Auvtopomous
Region. The 962-kilometer pipe-
line = built by Kazakhstan's state ol
company, KarMunaiCGaz, and the
Chinese National Petroleum Corpo-
ratbon {CMNPC) - was completed in
December at a cost of USSR nul-
lion. The pipeline will bring in up
to 20 million tennes of ol annually.
As a resolt, Kazakhstan will quadru-
ple its oil exports to China in 2006
- shipping 475 million tonnes by
the new pipeline, and then B million
toanes in 2007, Ultimately, the pipe-
line will span same 3,000 Kilometers
i connect o Kazakhsian's Atyrauw
fiekds in the Caspian Sea. Kazakhstan
currently produces 60 million tonnes
of oil annually and 15 planming to
double its production by 2015,

After more than a decade of dif-
ficult negotiations with Kazakhstan
and Russia over pipeline projects, the
Kazakhstan ol pipeline is the first io
be built to China, theugh Russian il
will also be shipped along this roule,

PewroKazakhstan, which CNPC
purchased for US34.2 billion in Oc-
tober 2005, will help supply the pipe-
lime, bt it cannot do so alone. Thus
far, China has failed 1© purchase
fickds in western Koarakhsfan whene
reserves are greater. Consegquently,
Kazakhstan has allowed Russiz
ship up to five mallion tonnes of il
per year through the Atasu pipeline
to China as well. In a 25 April agree-
mieent, Tramsnelt, Russias state-owised
oil pipeling monopoly, agreed to send
1.2 million tonnes of oil through the
pipeline in 2006. Both Rosneft and
Lukoal have expressed imberest in par-
ticipating i the plan.

Once China became a net obl ime-



porter in 1993, the Chinese govern-
ment sought to diversify its supplics
and supply routes. In 2003, China
overiook Japan as the second largest
impocter of oil. In 2005, China im-
ported 43 per cent of the 319 million
tonnes of oil B0 consumed, according
1o the Chinese National Development
and Reform Commission. Currently,
more than half of the oil Ching im-
ports comes from the Middle FEast
and B0 per cent of those imports pass
through the Malacea Straits.

Althourh Chinese officials inial-
Iy pinned their hopes on a Siberian
pipeline to Daging in Mortheast Chi-
na, Sino-Russian differences over
Pricing, reserves estimates, and rout-
ing caused considerable delays,

The first spur, linking Siberian ol-
ficlds to Skovoroding near the Chi-
nese border, only began construction
on 28 April.

The new papeline from Kazakhstan
to Xinjiang also will help Chinese
leaders address somie of the regional

disparities presenting & fundamental
challenge 1o Chinese energy policy.
The Daging field, in China's norih-
eastern Heilongjiang province, once
the center of Chinese heavy indus-
iry, has been producing oil since
the 19605 and amounts to omne-third
of total Chinese output (46 million
tonnes in 2004, but 15 now in decline.
Tsday, the country'’s energy resources
are located in kess developed inland
areas, while energy-intensive indus-
trics are concentrated in the north-
gast, and prosperous  population
centers with high rates of encrgy
consumption and modern industrial
complexes are found in coastal cit-
is such as Shanghai, Guangzhou,
and Beijing.

To respond to these disparities, the
Chinese government announced a
“Go West™ policy at the March 2000
session of the National People's Con-
gress, The policy aims to boost the
development of the inland provinces
by exploiting their resources, which
will then be directed to population
ard inclustrial cemters in need of en-
ergy. The cemterpicce of the project
is the US352 billion 4.000-kilom-
eler 'Wesl-East gas papeline progect,
connecting gas deposits in Xinjiang™s
Tarim basin with Shanghai, The
project began supplying gas in Sep-
tember 2004 and has a capacity of 12
allbon cuhic meters per year.
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Xinjiang is slated to replace Chi-
na's northeast as the new center of
petrochemical industry, as China re-
ceives energy resources from Kaza-
khstan and develops its own Tarm
Basin. An oil refinery with an annual

capacity of ten million tonnes is under |

construction in Dushanzi in Xinjiang
and will be completed in 2008.

Xinjiang is also home to the Uighur
population, one of China’s Muslim
minorities, and consoldating  eco-
pomic and social stabality has also
been a driving force behind China's
western developrment strategy as wedl
as its interest in promoling greater
economic integration under the aus-
pices of the Shanghai Cooperation
Orpanization (SCO).

Although Russia and China both
hail this organization as an alterna-
tive 1o Western-dominated regional
security orginizabons such as NATO,
Russian leaders have been mone wary
of Chinese efforis 1o expand its in-
fluence in areas of the former Soviet
space that Moscow considers its tra-
dmional sphere.

Under Russian President Vladimir
Putin, s energy has been renation-
alized, it has emerged as a powerful
tool of state diplomacy and a means
of reasserting Russian leverage over
members of the Commonwealth of
Independent States (CIS). Russian
policymakers are much more intent

REMIRT



on Creitling d COmmon econmmis
| space within the CIS than in the
SO0, and have been wsing control
over energy exports and prices o
achieve that end.

Al times, this keverage 15 used o
reward cooperative  partners like
Kazukhstan's  President Mursulian
MNazarboaey, who highlights ihe con-
structive partnership with Russin as
a key foreign policy priorily.

In & meeting in the Russian post
af Sochi on 200 May, Nazarbaey and
Putin agreed that Russia would pay
higher transit fees for gas from K-
zakhstan that Garprom exported to
other states. This means that custom-
ers like Ukrpuine, where pro-Western
political change incurred Russian
wrath and a dispute over pricing led
to a brief cut-off of gas supplies this
winter, are likely to see their gas
prices increase as aresult,

The US Vice Presidem Dick
Cheney has paid a visit to Kaz-
khstan to urge President Nazarbaev
to export oil westward throagh the
Baku-Thilisi-Ceyhan  (BTC) pipe-
linc that just began shipping Caspian
otl 0 the Turkish port of Ceylam on
28 May. Cheney™s trip to Kazakhstan
came the day after his 4 May speech
in Vilnius, Lithuania in which he ac-
cused Russia of using energy exports
ki o acquire political leverage.

E After criticizing Russia for rolling
& back democratic freedoms, Cheney
& wenl on o praise (he even mone au-

thoritarian Kazakhstan for its eco-
nomic and pelitical  development,
Kazakhstan has long been ol the
center of US palicy towands central
Asia, considering that US compa-
nies, bed by Chevron, have invested
more than USSI2 billion in the
country since 1993, more than any
other state,

In the pecd year, as relations between
Uzbsekistan and the US have deteriorat-
i, ties with Kyrneyestan have become
more complicuted, and Evropean anx-
iety about dependence on Russian gas
exparts has grovn, US relations with
Karnkhstan have bocoine all the mone
importiant. Although US ambassador
o Kamkhstan John Ondway claimed
Washington supported the new Ka-
sakh-Chinese pipeline. clearly the
Cheney visit reflected Washington's
effort to anchor Kazukhstan o Euro-
pean and US economic intenests,

Officials i Kazakhstan, for their
part, have been seeking to balance
their good relafions with Russa,
which the Boku-Thilisi-Ceyhan pipe-
line circumvends, with s own desine
fior expont diversification and mierest
in wchieving a “mubti-vectored” for-
eign policy that also values good rela-
tions with the US and China,

After demurring for some time,
Mazarbaey is slated to sign an agree-
ment with Arerbaijan on 17 June,
pledging thm Kazakhstan will ex-
part 7.5 million tonnes of oil through
the BTC pipeline,

Kazakhstan is also considering

participating  in a Baku-Thilisi-
Erzerum gas pipeline tha would
ship gas from central Asia to Turkey,
bypassing Russia, The perception of
Russian unreliability as a gas sup-
plier for Europe revived interest in
the UIS$2.5 billion plan, which first
came up in the early 19490s

ELU Energy Commissioner Andris
Piebalgs, visiting Kazakhston jue
before Cheney, expressed European
support for the central Asii gis pipe-
line, alhough many economic and
political queesiions TEMain ConNoeTm-
ing s fewsibility,

Due o ity peographic location at
the junciure of Asin and Europe,
squeezed between Russin and Chi-
na, hazakhstan has long been accus-
tomed to delicate balancing scts.

To muake matters more complicit-
ed, however, Azerbaijan, along with
Ukraine, Georgia, and Moldova, an-
nounced on 24 May they would keave
ihe CIS 1o form & new organization,
the Organization for Democracy and
Economic Development.

This means Kazakhstan will be g
part of the CI5, yet joined to its pro-
democratic rival through the BTC,
s well a5 o member of the SCO and
MATOs Parinership for Peace pro-
gram, among other regional organi-
zatbons. Such a multi-pronged for-
eign policy means that great power
competinon  over Kazakh energy
resciirces is only likely to continue
in the future.

o sppart in Kammknibn, S ten

ELLES i

-‘ .m"mi T | Wlaks e Lpwpsonci re 4 & vmpd = o




FPS0 : A ship for all jobs

Floating Production, Siorage
A:m Offioading vessel (FFSO:;
Iz calloed @ “*unie”™ il & ays-
temd i oa type of floating @k system
usax] by the offshore ofl and gas indus-
try and designed to tike all of the oal or
gas prostucedd from a ety platiorm {3,
process i, and store it until the oil or gas
can be offloaded onto wadting tankers, or
send through a pipeline. A F50 s a simi-
kar system, but without the posibiliay 1o
o Ay PrOcEssing o thee ol o Eas.

(hl produced from offshore prodoc-
tion platforms can be trunsported W the
mainland either by pipeline or by tank-
er. When o tenker solution s chosen, it
is mecessary 1o sccumulate oal in some
form of tank such that an ol tanker &
mod comtinusiasly occupied whilst suf-
fictem ol is produced w5 fill the tanker.
Offten the solution s a decommissioniesd
oill tanker which his been stipped dovwm
and equipped with facilities 1o be oin-
pected 1o a mooring buoy. Ol is aecurm-
Lated in the FPSO until there is sufficient
amount 10 fill a trangport tanker a which
point the transport tanker conmects o the
stern of the Aoating Sorige unit and of-
flods the oali

A FPSO have the capability to carry
ot s form of il separation process
obviating the peed for such facildies o
be locited on an ofl platfirm.

FIPS0Ys are particularly effective in re-
e of decpwater locations whene sei-
bed pipelines ane mod oost effcctive,

The workls largest FPS0 & the Ki-
woamiban A, it bias & sorage capacity of 2.2
million barrels: Built &t o oost of over
USSR00 mulleon by Hywndar Hemvy In-
dustries in Ulsan, Korea, it is operated
by Essn Exploration Angola { Exxonbio-
bil). Located in 1200 metres (3540 fi) of
wader af Deepwater block 15,200 statute
mkes (3200 k) offee in the Allan-

tic Doean from Angola, West Africa, i
'Atiglt'. ELINKD oames aind 5 2HS metres
bomg, 63 metres wide, and 32 metres high
(935 ft b 207 i by 105 i),

Currens FIMSO's
sSealose FPSO, on the White Rose oil
field, oiffshose Mewioundland
Term MNova FPSO, on the Terra MNova o
fiehd, offshose Mewfoundband
*Ramform Banil FPS0, in the North Sea
sApasuria FPSOL on the Teal, Teal Soumb
and Guillemot A ol fieks, Norh Sea
*Texaco {Now Chevon) Captain ol field
FPSO December 1994 North Sea
sShell Curlew oil ficld FPS0 September
1997 Morth Sea
«HP Fainaven oil fickd FPSO Movember
1996 Month Sea
sMuersk il Gryphon oil fickl FPSD
Septernber 1993 Morth Sea
shaersk Oil Janboe oil ficld FPS Feb-
ruary 19949 Morth Sea (The Janice 15 a
semi-sudh,
*Muersk Cil GP3 to go fo the Dumbarton
Ficld lube 2.
+Comocn (Mow CorocoPhill ips) MecCul-
Koch ol fiek! FPS0 Apel 1997 Morth Sea
*Enterprise {now Shell) Pierce ol ficld
FPS February 19599 Morth Sen
“Taliaman Encrgy Ross oil fiehd FPSO
March 1999 Morth Sea)
sBluewater FPS0 Uisge Goann (19695
Fife Field. BMonth Sen), Bleo Holm (lemsed
1o Talismin onthe Rees Freld above),
Glas Dowe (off Durban, South Africa)
and Haewen Brim (North Sea). Munin
{Lufmg Ficld, { Chm Sea), Aokn Mru.:

(Etrick Feeld), Fofun A (Morsvegian sec-
e, operated by ExxonMobil b 55%
owned by Bluewater), Hanne Knutsen (a
tanker awniting comversion 20,

*BP Schichallion FPSO mil Geld July
1998 Morth 520

sShell Teal, Teal South and Cudllemor A
oil field FPS0 August 1595946 North Sea
sfimemda Hess Triton - Bidern, Gulle-
et West & Morth West aill fiekls FPS0O
Manch 2000 Morth Sea

sMorne FPSO), offshore Norway

s5ea Eaple FPSO, offshore Nigeria
=Bomga FESC, MK, off the coass of the
Miger Delta, Africa

sKinomba A, offshore Anpola, West Afnica
sk izomiba B, offshose Angola, West Alrica
s{irassol, offshore Ansola, West Alrica
=Mtarlim Sal, offshore Brazil

«Capixaba, offshore brazil

“BHP Billgon Criflin FPS0 | offshore
norihwest Australia

*Woodside Encrgy Morthern Endeaour,
Thmsor sen

“Woodide Energy Cossack  Puneer,
Morthwest Australia

“Woodade  Energy  Berge.  Helene
{ Berpesen offshore) Mawritani

FESC burilders

*Acergy

=Aker Kviemer

=Bluewiter

=Chicage Bridge & Lron

=[aewno Shipbuikding & Marine Engi-
neering (DSME)

*Hyursdai Heavy Indusirics

sk BR { Hallibumon)

*Reppel Shipynrd

*Mitsubeshi Heavy Industries

+Mitsui Engineering & Shiphuilding (Mitsui)
«RORTECHS FPSD

«SBM O hime
Su.msung Hw.ly Indu.s.tru:ﬁ :Ea.ms.ung}
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ffshore oil was first ex-

ploed and produced at

Baku in the then Russian
Empire at the beginning of the twen-
ticth century. About the same me
the discovery of onshore oil in Texas
and Louisiana induced enormous
changes in the economy of that re-
gion, making it not only a centre of
oil production but also a centre for
oil field services and equipment. The
oilfield was and is a demanding en-
vironment for people and equipment,
requiring extraordinary organisation
of people and use of technology. We
pormally think of efforts such as the
space programme spinning off tech-
nology, but the oilfield has done s0
a5 well, in ways that may not be as
obvious to ordinary consumers but
which are equally beneficial,

The move offshore in the Gulf of
Mexico for the ol industry staried
after World War IL It started in the
coastal areas of Louisiana, where
land and sea tend o run ogether.

The further out things went, the larg-

er the platforms and the equipment
necded to install them,

Conventional Platforms

When we speak of "conventional
pPlatforms™ we mean those that have
a continuous rigid structure from the
seabed to the ocean surface. These
were developed for water depths gen-
erally not exceacding 300 m, although
a few excesd that in depth. These are
generally tubular stroctures using
large diameter pipe, much of which
was rolled from plate at the vard and
butt-welded before being  welded
into the platform. The coping and

ocean foor, the platform sself being a
giant cantilever.

Most barpes--and the demick barg-
es themsehves before they became
self-propelled--were (owed by occan
going ugboats, These workhorses
were an essential part of any offshore
construction operation, operating in
all seasons and in all types of weath-
er, fair and foul. In the Gulf of Mex-
ico, construction generally tapered
off during the winter months due to
the winter storms from onshore. The
MNorth Sea had an even more restric-
tive construction season, wihich led 1o
a “quantum leap™ of offshore technol-
oy of s own.

wis centred in Morgan City, LA
e the jacket was finished, it was
placed on a barge and foated out to
ihe spot in the ocean where i was
intended (o be installed, Below is a
view of the jacket and barge below
it as they approach the derrick barge
(the construction barge used fo actu-
ally complete the construction of the
platform.) The triangular plates on
the bottom of the platform are mud
mats; they prevent the platform sink-
ing into the sofl ocean floor after #
is upright and resting on the bottom,
Virtually all platforms are tapered 1o
the fop, as the moments from wind
and wave action are the greatest at the

o OFSHORE .




sheer sioe of these SIrcIumes=-some

of whach wene us tall ax the original
World Trade Cemtre in New York--
required very specialised and com-
petent fabrication capabilities.

The wpper right inset above shows
platicems being built in yards along
the Bayou Boeof south of Amelia,
LA, Most conventional plathorms
were prefabricated  onshore.  They
wene then Hoated down the baou
and past Morgan City (shown in the
lower middle inset above) nto the
Atchafalaya River and then into the
Gulf, (Click here for information on
e we got the chiart.)

Muich of the construction portion of
ithe offsheore il industry in the Culf

5

ol
|'. > o

Oince the: jacket had arrived at the
gite, the legs were Aooded and the
jacket sank wpright to the sea floor
Setting the jocket could be o irying
tusk, oy the photo below and the one
to s right can attest. Sometimes

Platforms are in reality
complexes of structures foined
together into small
affshore cities

it was necessary for the barge (or
more than one) to pick up and move
the jacket, as it woukd be “off Saton.”

Oince the jacket was set, pile driv-
ing coubd begin. The set platform
became o template for the piles,
which were driven through the legs,
Below 15 a good view of a four
pile plaform with two of its piles
“stabbed™” through the leg=, Once
driven, these would hold the plat-
form 1o the sea bed.

Crew and supply boats were the
only method of transporting persdn-
nel and small supphes in the early
vears of offshore exploration. For
platforms near the shore, they were

oy ks o e

practical and economical, but as the
work went Turther and further off-
shaore, crew boat rides became long
er and longer, something Vulcan's
people found out the hard way,

Helicopters were indispensable in
offshore exploration, drilling, con-
struction and production, especially
i pluttorms went further and fur-
ther offshore. Like evervone else
offshore, Vulcun personnel spent
time in helicopters, enduring me-
chanical problems (which are po-
tentially disasirous in a helicopter)
and violent weather.

Offshore crews generally worked
twelve-hour enftwelve hour off for
two weekys ol a stretch, There was
thus some idle time offshore; one
favourite pastime was fishing. Der-
rick barge crews discovered whai
environmentalists hate o admit:
offshore platforms are natural hab-
itats for all Kinds of fish and other
marine life, which made for good
fishing. Welding wire was a fa-
vourite type of fishing line, though
other materials would get the job
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done 100,

Ader the piling was complete amd
the piles grouted 1o the jacket, the
actual supersiruciure of the plat-
form was installed. With the long
work season in the Gulf and other
tropical and sub-tropical regions,
the supersiructure was brought out
in modules and assemhbled as shown
below, Again the North Sea’s hur-
ricd schedules forced the devel-
opment of bringing out the entire
superstructure in one piece and sét-
ting it on the jacket; this more than
anything drove the construction of
the very large dermick barges by
McDermott and Heerema in the late
197700z and eardy 19807,

The superstructure had to be as
light as possible, not only for lift-
ing but for the structural economy
of the platform. The question, “too
much weight topsides?” was more
than a personal one for designers
of conventional platforms,

One important operation invalv-
ing the piling separate from driving
wis the welding of add-ons. The
literature tells us that adding on to
steel piling is “easy” but with 1-2
meire diameter piles and up casy

e OFFSHORE

i ¥ o'y F g o ) i g e

is a relative term.
Even with o crew
such an operation
could take an entire
shifi, and the weld
had to pass ulira-
SOHIC Inspectin
or be done over. In
cohesive sails, a big
problem was tha
while the pile was
being welded ihe
soil would set up,
making for harder
driving for the next
add on. Under pres-
sure fromy the Morh Sea’s short
construction season, the process
was shortened by the use of “breech
block™ technology by which an add
on was threaded onto another like
the closing of an artillery piece.
When we think of a platform, we
usually think of a single siructure,
but many platforms were in real-
ity complexes of structures joined
together into small offshore cities,

The 1968 photo below shows the
last module for such a streclure
about to be placed on the deck
of the platform, Such complexes
were nod unique 10 the Gulf of
Mexico: they also appeared in the
North Sea and other places around
the world.

Floating the topsides oul: as the
Vulean hammers install the piles,
the next step wails on the barge. In-
sallation by Global Marine in Sep-
tembser 1954,

Supply barges were an essential
element in the marine construc-
tion process, bringing materials and
equipment 1o keep the process going.
Both hammers and pipe loaded up
this barge. In the centre is & Menck
hammer; Menck was Yulcan's chief
competitor for the offshore market.
Since this was 1976, the Menck ham-
mier wis decorabed in o palriolc wiy
for the U5, Bicemennial, bug this
could not change the fact th the
Vulcan 3100 was the only American
hammer on the barge,




Future demands
foree Oil Producers
to huge investments

SA oil minister says Mid-

dle East oil producers will

spend 30dba in the oal and
natural gas industries by 2001 o help
meel future demands for energy.

Saudi Arabia will spend 318bn 1o
add capacity and $70bn overall on
its oil and natural gas operations by
2011, Naimi said. Naimi encouraged
foreign investors o “build mutually
beneficial. long-term  relationships
with Saudi emerprises.”

Producers must carefully gauge
future demand for crude when com-
milling to long-ferm  invesiments,
Maimi tedd an Organisation of Petro-
leum Exporting Countries seminar
in Vienna, Boosting Opec ouipul ci-
pacity by Imn bpd by 2000 requires
$Ebn in spending, Naimi said.

“By 2011, the countries of the Mid-
die East will invest some $4bn in
their oil and gas upstream sectors,
more than half of which will go o ex-
pand oil-production capacity,” Maimi
said. “The assessment of market de-
mand for ouroil™ is a key fasctor guid-
ing expansion plans, he said.

The seminar, held in Vienna's Hof-
burg Palace. was attended by minis-
ters from the world's top ofl produc-
ers, inchuding Venezucla and the
United Arab Emirates. It followed
an Opec meeting on Monday where
Opec agreed to maintain the group’s
production target of 28mn  bpd,
brushing aside concern by Nigeria,

Aldperia and others that weaker de-
mand could soon force prices lower.
il futures in New York have de-
clined 16% from o high July 14 of
278,40 a barrel az fuel stockpiles in
the US, the word’s largest energy
consumer, remain above seasonal
averages,

Maimi said he was happy with
overall market conditions and called
the recent shide in prices a “blip.”
Opec also declined to publicly dis-
cuss overproduction by some of its
members, an issue that has generated
heated debate in the past.

Opec President Edmund Dau-
koru said on Monday Opec was
treating official output targets with
“benign neglect.”

Opec members excluding Irag
produced 27.92mp bpd in Au-
gust according to Bloomberg
data, 80,000 barrels below the
official target.

Iraq is not bound by the group’s
quota sysiem. “Our Quota 15 2ZEmn
barrels,” Iran’s Opec governor, Hos-

sein Karempour Ardebili, said .
How we distribute among our-
selves i none of your business.”
Earlier , the International Monetary
Fund said high oil prices and faster
inflation are among the chiel nsks
to financial markets. IMF Managing
Direcior Rodrigo De Rato, who is
affending the seminar, said produc-
ers must move ahead with invest-

ments o increase oil supply, ease
prices and lower the risk of inflation,
*“There are clear signs of increasing
risks,” Rato said referring to glo-
bal growth, “Adequate investment
in the oil sector will help allevi-
ate concern about future supply.”
Maimi outlined the kingdom's ex-
pansion plans, which call for an
increase in production capacity to
12.5mn bpd by 2009, That is a net
increase of about 1.5mn bpd, Nai-
mi said.

Saudi Arabia will continue 0
maintain 1.5 mn bpd to 2mn bpd
of spare output capacity, he said.
Increases will come from seven il
fields, including the Haradh field,
which when on line earlier this
year with production capacity of
300,000 bpd. Such relations, while
politically challenging, he zaid, are
needed “for the health of the world
economy, which relies so heavily on
a stable, reliable supply of hydro-
carbons”
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Though dependent on its oil
exports and under pressure
iy the western world, fran’s
superior geopolitical features
and enormous natural and
Numan resources give it more
than enough winning cards in
aone harnd.

that the Middle East is home to the world’s largest resource base of

oil, With over 700 billion barrels of reserves, the Persian Gulf stales
of Bahrain, Iran, Irag, Kuwait, Oman, Qatar, Saudi Arabia. and the UAE
hald nearly 80% of the world’s conventional oil. Between them, these coun-
tries pump close o one third of the oil produced in the workd each day,

v addition tocrude oil, the Persian Gulf states also hodd about 405 of the
world's conventional natuntl gas reserves with maore than 2,500 tcf, YWith
the massive amount of energy resources concentrated in these few coun-
trics. it is easy 10 see why they are so important to the entire world and why
the world watches imtently when conflicts brew in the Middle East,

Pu.:mi:m Gull Reserves It has been common knowbedge for many years

Iranian Oil and Gas

Iran currently has the world's third largest proved oil reserves with 133
billion Bareels, which is about Ball the reserves of the world leader, Saudi
Arabia, Iranian oal reserves represents about 1% of all the oilin the workl,
a huge proportion for a country with less than 1% of the world’s popula-
L,

As such, Iran i a major exporter of crude oil, Esch day, the coumry
produces just under 4 million barmels of oil. But, with consumption of just
about 1.5 million bpxd, Iran has the abiliny toexport 2.5 million barrels of
oil esch day. This makes Iran the world's fourth lergest oil producer and the
workd’s Sth Largest oil exporter.

In addition to oil. Iran also has the world’s second largest natural gas
reserves, with about Y40 trillion cobic feet of gas, These reservies, which
socount for about 15% of the world's conventional natural gas, are largely
concentrated in the offshore South Pars field. This one field alone contains
as moeh @s 5080 trillion cubic feet of recoverable natural gas.

Given ihat § barrel of oif contans abowt i much enerey s 54000 cubic
fizet of natural gus, Trin's natural gas reserves account for the energy equiv-
alent of about 175 billoa barrels of ol Combined with Iran's oil reserves
of 133 ballion barrets, Tran controls the energy equivalent of more than 300
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billion barrels of odl. That pets Tran
slightly ahead of Savdi Arabia’s total
bydrocarbon energy  reserviss, mak-
ing it the most enerey nch nation in
the Middle East and secomd only o
Ruossiain the entire workd,

The majority of Tranizn crude ol
s produced from giam onshore felds
near the Iragi border, Most of these
are older fields that have heen pro-
ducing for many years, and they ane
now in natural decline, with: produc-
tion mes dropping an estimated B5%
W [3% per vear, Those decline rates
combined with the relatively low re-
covery rales in Iran, wiich range
from 24% w 27% (compared to 354
worldwide), indicite that significin
investments need o be made in onder
b0 maingain [ranian oil prodaction.

The Iranian Oil Ministry his an-
nounced inrecent VEITS that it plans
o increase its oil prodoction w 5
million barrels. per day by 2000
This fear may not be realizable,
but with the help ol forcign inves-
tors and o1l companies, it could be
a reschinhle poal. Amd while Iranian
law does nor allow foreign compa-
nies o have direct concessons, ey
are albowed to inwvest in field devel-

opment via a “buybick”™ program
in which the government buys the
fields buck from the operators at a
fixed rage,

Thus far; foreign investment in
Iranian oilfields his been primarily
focused on offshore Relds. Since
19U, when the first foreign operat-
ed field came online, Iran has seen
foreign investments being used 1o
develop several offshore fields and
increase production by several hun-
dred thowsand barrels per day. How-
ever, Of Iran's 40 producing fields,
anly 13 are offshore. and only show
15% of Imnian production comes
from offshore fields. So. the impact
on overall prodection is somesdhn
limited.

Iranian Exports

As mentioned above, Tran 5 o
majpor exporter of nil, with approxi-
mately 2.5 million: barrels of il
fowing from s oilfields o other
natbons each day, About enc third
of those exports head for Europe,
while the lion's share hesds to Asia
Japan, China, and South Korea are
the leading Asian recipients of lra-
mign crude,
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Iran is now China's
second leading supplier
of imported oil. In
200, China and fran
signed [wo monumental
energy accords, which
will deliver close to
100 billion oil and
natural gas to China in
25 years.

Historically, Japan has been
Iran’s leading oil export recipient,
given Japan's large demands for oil
and limited resources. Recently,
however, China has begun to catch
up with Japan in terms of oil use.
China's daily ol usage now ex-
ceeds Japan's, and its oil imports
are growing very rapidly and likely
to surpass Japan's in the next few
years.

As such, over the last two years,
ties between [ran and China have
grown increasingly close. Iran 1s
now China’s second leading suppli-
er of imported oil. In 2004, China
and Iran signed two monumental
energy accords, which will deliver
close 1o $100 billion dollars worth
of Iranian oil and nsural gas to
China over the next 25 vears.

Bevond hydrocarbons, China and
Iran have also expanded their trade
in other areas, with China selling
electronics, consumer goods, and
military technology to Iran. Politi-
cally, the two countries both share
an interest in curbing Western in-
volvement in Asia and the Middle
East. And US foreign policy and
sanctions have helped to drive these
two nations closer together. These
sirengthening political ties and the
growing military strength in [ran
give the Iranian government more

leverage in choosing its own course
even in the face of growing pressure
from the United States and Europe
to discontinue nuclear activities.
With an ally like China, Iran need
not overly concern itself with what
the rest of the world thinks.

il Tankers and The Strait of
Hormuz

Between one half and two thirds
of the world’s oil moves by tanker
each day. With the world consum-
ing about 85 million barrels of oil
per day, that means that between 40
and 55 million barrels of oil per day
are being carried by tankers around
the globe.

Of all the world's waterways, the
Strait of Hormuz that connects the
Persian Gulf with the Arabian Sea is
the single most important oil trans-
portation way. This narrow waterway
separates Oman from [ran by just 34
miles. Yel, it carries the majority of
Persian Gulf il exports to the rest of
ihe workd, with about 905 of the re-
gion's exports traveling through this
vital route, As such, 16 to 17 million
barrels of odl are carried through this
region every day.

This 15 another key area where
Iran exerts a great deal of control.



The country took control of three
islands in the midst of the Strait in
1971 when its military forces invad-
ed Abu Musa and the Greater and
Lesser Tunb islands. The UAE and
Iran held joint sovercignty of the
islands until the eary 1990 when
Iran ook control and claimed them
as an “inseperable part of Iran”
The Tunbs lie within 10 miles of
the Hormuz shipping lanes, and as
such, Iran has the ability o block
shipping traffic from leaving or en-
tering the Persian Gulf.

conclusion

In many ways, Iran holds an envi-
able position in the world. It has the
world's second largest combined oil
and natural gas reserves, serving (o
fuel its economy, It has a strong and
growing relations with China, the
worlds fastest growing economy
and a likely future world super-
power, serving to give it incrcaﬁirtg
political and economic chout. It has
the ability 1o control all of the oil
fowing out of the Persian Gulf via
tankers, serving as a major deter-
rent 1o any actions taken against the
country.

Al the same [ime, the country is
extremely dependent on il export

revenues, which account for B0%
to ¥0% of export revenue and al-
most 50% of government revenue.
While the oil industry has helped
the economy 1o grow about 5% per
year, the country’s inflation rate
is near 153%. Iran is also suffering
from high unemployment, which
averages around 149, and is much
higher for voung people.

With the need for investment 1o
maintain and grow the country’s
oil production, it seems important
that [ran be able to present a sta-
ble and investor-friendly image 1o
the world. Acting as a parniah na-
tion that boasts of nuclear advance-
ments, sponsers insurgent and ter-
rorist activities, and invites Western
sanctions seems unlikely 1o help the
nation achieve ils economic goals,
However, with the sirengthening of
Chinese relations, Iran may be ahle
b continue to act as it pleases and
still see the benchits of economic
growth and sdvancement. Con-
versely, China's growing depend-
ence on lranian ol could drag the
world's most populous country into
the regional conflicts of the Middle
East and vastly alter the political
outlook for both Asia and the Mid-
dle East.
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Abandonment options

he extremely high cost of decommissioning and removal off off-
| I shore installations led 1o the need to revise some of the national
| and international regulstions adopted about 40 years ago. Such a
| revision covered, in particular, the requirement set by the Convention on the
Continental Shelf (Geneva, 1958) and the United Nations Convention on the
Law of the Sea (Montego Bay, 1982) o remove abandoned offshore installa-
tioms totally. At present, a more flexible and phased approach is used. It sug-
gests immediate and total removal of offshore structures (mainly platforms)
weighing up 1o 4,000 tons in the areas with depths less than 75 m and after
1998 - at depths bess than 100 m. In deeper waters, removing only the upper
parts from above the sea surface to 55 m deep and leaving the remaining
structure in place is allowed. The removed fragments can be either transport-

secondary use of abaundoned offshore platforms for other purposes.

ed 10 the shore or buried in the sea, This approach considers the possibility of

Worn-out rigs, when
discarded, may inflict
unbearable damages on
the marine life, but there
are ways o prevent and
minimize the effects.




From the technical-economic per-
spective, the larger the structures ars
and the desper they are located, the
moee appropriate it is o leave them
totally or partially intact, In shal-
low waters, in contrast, total or par-
tial structure removal makes more

sense. The fragments can be taken to
the shore, buried, or reused for some
other purposes.

From the fisheries perspective, any
options when the strectures or ther
fragments are left on the botiom may
cause physical interference with fish-
ing activities. In these cases, the pos-
sibality of vessel and pear damages
and coresponding losses does nol
disappear with termination of pro-
duction activitses in the area. Instead,
abandoned structures pose the threat
to fishing for many decades after the
ol and gas operators leave the site.
The obsolete pipelines left on the
bottom are especially dangerous in
this respect. Their degradation and
uncontrolled dissipation over wide
areas may lead to the most unexpect-
ed situations occurring during bot-
tom trasding in the most unexpected
places, Al the same time, national
and international agreements about
the decommissioning and abandon-
ment of offshore installations refer
mosily to large, fixed structures like
drilling platforms. The fate of under-

waler pipelines 15 still oot affected
by clear regulations,

Secondary use of offshore fixed
platforms

The oplions of reusing abandoned
platforms, their foundations, amd
other stnuctures that are out of serv-
ice have been actively discussed for
the last 10 years,

An analysis of scientific potential
of research  stations permanently
based on abandoned oil platforms
in the Gulf of Mexico revealed sev-
erial promising directions of marine
research at such stations [Dokken,

1993; Gardner, Wiebe, 1993]. These '}f

include sudying regulation of the
marine populations and coral re-
production, making  underwater
observations, monitoring the sea
level, and collecting oceanographic
and meteorological  information
within the framework of interna-
tional progects. Some other sugges-
tions consider transformation of
abandoned platforms into places for
power gencration using wind/wave
and thermal energy [Rowe, 1993,
These platforms also could be used
as bases for search and rescue opera-
ons or centers for wasle processing
and disposal [Side, 1992).

From the fisheries perspective, the
most inferesting projects are ihe ones
aimed at converting the fixed marine
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structures into artificial reefs, Artifi-
cial reefs are known to be one of the
most effective means of increasing
the bioproductivity of coastal waters
by providing additional habitats for

| marine life. They arc widely and ef-

fectively nsed on the shelves of many
coumntries,

The offshore struciures can un-
doubtedly attract many species of
migrating invertebrates and fish
searching for food, shelter, and places
to reproduce. In particular, observa-
tions in the Gulf of Mexico revealed
a stromg positive correlation between
the amount of oil platforms, growing
since the 19505, and commercial fish
catches in the region. It became one
of the reasons to suggest the positive

impact of offshore oil and gas devel-
opments on the fish populations and
stock. Wide popularization of this
fact led 1o the mass movement using
the slogan “From rigs - to reefs” in
the USA in the mid-1980s.
However, further analyses of the
fishing situation in the Gulf of Mex-
ico showed that the growth of the

fish catch in this case was connected
et with increasing the total stock
and abundance of commercial spe-
cies bat with their redistribution due
to the neef effect of the platforms.
A critical point here was the use of
static gear methods of fishing (e.g.,
lines and hooks) instead of trawl
gears. Besides, the arcas around
the platforms became very popu-
lar places of recremtional and sport
fishing. This also made a significant
contribution 1o the total caich vol-
umes. Mothing similar was noted in
the North Sea, where the number of
oil platforms has also been growing
since the 19605, However, the to-
tal catch did not correlate with this
growth al all and even decreased.

This fact indicates the absence of
any positive impact of the reef effect
of ml platforms on the commercial
fish catches in areas where the main
wary 10 fish is trawling.

At the same time, we should not
forget about the danger that aban-
doned offshore ol platforms and
their fragments pose to navigation
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and trawling fishing. With an abun-
dance of such amificial reefs, this
problem requires special regulations
for negotiating the inevitable conflict
of interests, One such regulatory pro-
gram has been developed and applied
in the USA in the Gulf of Mexioo on
the shelf of Lowsiana [Pope & al.,
1993]. It requires mapping the area
1o indscate the locations of platforms,
underwater pipelines, and odher siroc-
tuires left on the botiom. The program
also inchedes monitoring, collecting
data, developing & warning system,
and other activities necessary to con-
trof the situation and ensure safety in
the region.

Explosive activities

Complete or partial removal of

steel or concrete fixed platforms that
weigh thousands of tons is practical-
Iy impossible without using explosive
materials, Bulk explosive charpes
have been used in 90% of cases. This
is very powerful, although short-
term, impact on the Maring environ-
ment and biota, which shoeld not be
neglected.



It is extremely difficult 1o get any
reliable estimates of possible mortal-
ity of marine organisms, especially
fish, during an explosive activity
even if the imitial data, such as the
type of explosive, depth of the water,
bottom relief, and others, are known.
This large uncertainty is connected,
in particular, with the high heteroge-
neity of fish distribution that strongly
depends on specific features of fish
schooling  behavier.  Calculations
show that with a 2.5-ton (TNT equiv-
alent) charge, the mass of killed fish
will be abowt 2 fons duning each ex-
plosion. At the same time, if, for ex-
ample, a school of herring happens
to get into that zone, the fish kill fig-
ure may be much higher [Side, Dav-
izs, 1985,

One of the few known observa-
tions of fish damage in zones of ex-
plosive activity was done in 1992 in
the Gulf of Mexico near the shore of
Louisiana and Texas [Gitschlag, Her-
czeg, 1994, In order to remove over
100 fixed platforms and other struc-
tures, more than 12,000 kg of plastic
charges were exploded. The amount
of dead fish floating on the surface

was visually recorded after the ex-
plosions. [t totaled to about 51,000
specimens. The actual number of
killed fish was undoubtedly higher
because many specimens could not
float to the surface or did not get in
the zone of visual observation.
Whatever number of adult fish ac-
tually died during the explosions, it
will hardly influence the total abun-
dance of commercial species. Much
more hazardous for the fish stock
are explosive impacts on fish larvae
and juveniles. The threshold of le-
thal impucts for the younger organ-
isms weighing up to several grams
is tens of tmes lower than that for
adult specimens [Yelverton et al,
19T5; Side, 1992]. Thus, the zone of
mortality of fish at the early stages
of development is respectively wider,
The quantitative estimates of possi-
e effiects a1 the population level are

even more complicated because of
the absence of corresponding data
and methods. Nevertheless, enough
evidence exists to enforee strict reg-
ulations of explosive activities and to
forbid them in areas and in seasons
of spawning and fry development of |
commercial fish,

Remowval of the offshore structures
also decreases the number of habi-
tats for structure-related fish. For
exampie, in the mostly soft-bottom
environment of the Gulf of Mexico,
these structures provide hand sub-
strates for marine organisms. The
decline of stocks of reef fish ob-
served in this region within the past
decade can be connected, in particu-
lar, with elimination of over 400 oil-
relited structures that had served as
an artificial habitat for marine life
[MMS, 1995]).
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‘[ ]“i offshore development
accounts for maore than 2.3
percent of the couniry’s

natural gas and more than 3 percent

of its ol

U5, offshore energy production is
an essential component of the nation's
encrgy and economic security. ULS,
offshore development accounts  for
meore than 25 percent of the country’s
natural gas and more than 30 percent
of its oil.

1- each year, offshore energy de-
velopment contributes between £4
and 6 billion in revenues to the fed-
eral Treasury.

2- Millions are also pad o states
and local communities. The federal

offshore  produces approximately
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600 million barrels of oil and about
4.5 trillion cubic feet of natural gas
annually.

3- The U.S. offshore industry leads
the world in developing and com-
mercializing advanced technologies
that protect sensitive environments
and improve the quality of life for all
Americans,

The US. offshore energy indus-
try operates in sccordance with the
world's most stringent standards for
human safety and environmental
protection. Since 1985, more than 7
billion barrels of oil were produced
in federal offshore waters with less
than 0.001 percent spilled a 99999
percent record for clean operations.

4- Government statistics show that



the injury and illness rate for offshore
workers 15 about W) percent lower
than for all of private industry.

5- Thirty percent of the 15 million
fish caught by recrcational fishermen
annually off the coasts of Texas and
Louisiana are caught near platformes.
Conservative estimates show annual
catches of approximately 450,000
pounds of reef fish annually, valued
at approximately $2 million,

- NOLA's mission 15 10 SSCUTe re-
liable access to the nation's valuahle
offshore energy resources in order
that they may be developed, pro-
duced and supplied in an envirom-
mentally responsible manner.

Mational Benefits, safe produc-
tion since 1953, OCS development
as produced more than 14 billion
barrels of oil and 160 trillion cubic
feet of natural gas. Currently, about
25 percent of the natural gas and 30
percent of the oil produced in the
LUinited States comes from the feder-
ally managed OCS,

NATIONAL BENEFITS

The submerged lands of the COuter
Continental Shelf (OCS) of the Unit-
ed States have proved to be one of the
most bountiful sources of offshore ol
and natural gas in the world.

On a per-day basis, the OCS cur-
reatly produces about 139 billion cu-
bic fect of nafural gas and about 1.3
miillion barrels of ail. The federally
managed OCS provides the bulk—
about B9 pencent—of all ULS. offshore
production. Five coastal states—Alas-
ka, Alabama, Califomia,

Louisiana and Texas—make up
the remaining 11 percent. Between
1953 and 2002, the offshore energy
industry has contriboted more than
5145 billion 1o federal revenues,

Ten of these revenues were de-
rived from royabty payments that

are assessed on oil and nsural gas
produced from federal lands — typi-
cally one-gighth or one sixth of ol
and natural gas' market value,

Royalties, rents and bonus pay-
ments are collected by the Miner-
als Management Service (MMS)
— which often results in that agency
serving as the second largest collec-
tor of federal revenees afier the In-
ternal Revenue Service.

Although most the revenues de-
rived from offshore energy activily
are deposited directly into the fed-
eral Treasury, these revenues are
also the source of funds for the Land
and Water Conservation Fund and
the Mational Historic Preservation
Fund. State and federal agencies use
the Land and Water Conservation
Fand Act to buy parks and recrea-
(300 Areas,

Annually nearly 31 billion dollars in
DCS revenues Aow 1o this program.

Likewise, the MNational Trust for
Historic Preservation has received
mare than 32.3 billon in offshore en-
ergy proceeds 10 help preserve his-
toric legacies since 1982.11 Like the
Land and Water Conservation Fund,
money from the National Historic
Preservation Fund = distributed to
states whether or not they have any
offshore leasing or production sea-
warnd of their coasts.

Coastal states in producing  ar-
eas also have a direct claim on OCS
revenues under Section B(g) of the
Outer Continental Shelf Lands Act
For leases on the submerged lands
lying outside the 3-mile state zone
and as far as 10 miles offshore, 27
percent of the royalty, rent and bo-
nus revenes are since 1982, 516 hil-
lion in OCS revenues have been paid
into the land and Water conservation
fund. The national historic preserva-
tion fund receives about 3150 mil-

lion annually in OCS revemees na-
tional Benefits, safe production paid
directly to the adjacent states, States
have used these funds for a variety of
programs. Alabama esfablished the
“Forever Wild Program™ with off-
shore leasing and production money
o acquire, mamtam, and protect
unique habitats. Mississippi has a
similar *“Gulf and Wildlife Protec-
ton Fund” and Louisiana uses its
meney for education.

Employment

The Gulfl coast of Texas, Louisi-
ana, Mississippi and Alabarma is the

birthplace of offshore prospecting
for oil and natoral gas, and the eco-
nomic benefits of that development
continues o accrue o that region to
the present day. There are more than
85.0H) jobs that are directly related
the industry, and an equal number of
workers employed in supporting jobs
indirectly related to OCS activity.
The average salary and benefits
for workers of producing companies
employed as a direct result of activity
in the Gulf of Mexico was etimated
o be 352 580 in 1992 (The last year
for which statistics are availabbe.)
since then, a shortage of skilled
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labor due o the recent boom in in-
dustry activity has pushed earnings
even higher. In addition to payroll
expenditures, producers pay several
billion dollars each year to vendors
and contractors who support OCS
activities,

Safety and environmental per-
formance

The Mational Academy of Science’s
Mutional Research Council recently
redeased the results of a comprehen-
sive study entithed, Oil in the Sea 11T
Inpais, Fates, and Effects. The report
finds that althoogh the amount of oil

prociuced and transported on the sea
continues o rise, improved produc-
tion technology and safety training of
personnel have significantly reduced
both blowouts and daily operational
spills. In fact, the report states, today,
accidental spills from platforms rep-
resent only 2 percent of petroleum
inputs in LLS. waters and about 4 per-
cent worldwide.

Furthermore, the MMS has
fouand that most spills are quite
small — with the median

being three barrels or ,—.. '
less. Between 1971 l‘.?" I
and 2000, 41 &

percent of

all spills were less than three bar-
rels im size, 81 percent were less than
[0} barrels, and 96 percent were less
than 100 barrels.

The industry remains under in-
tense scrutiny by its two primary
regulators — the MMS and the U.S.
Coast Guard— as well as a host of
other governmental the B (g) rev-
enue sharing agreement has distrib-
uted more than$3 billion o coastal
states since 1986, and$108 million
in 2000alone,

Dffshore  development  accounis
for some 170,000 jobs! Since 19835,
more than 7 billion barrels of oil
were produced in federal offshore
waters with less than 0.001percent
spilled— a 999949 percent record for
clean operations.

Safe production
It is the MMS that regulates all
exploration, development, and pro-
duction activities on about B0
active leases to ensurne thal
ihese activities are con-

s ! ducted safely and in an

environmentally sound manner,
The MMS reviews and approves in-
dustry exploration and development
plans before allowing any operations

to commence, monitors all lease op-

erations o ensure that indusiry is in
compliance with relevant require-
ments, and conducts scheduled and
unscheduled inspections. In 1997,
MMS conducted over 12,000 in-
spections of OCS facilines.

Innovation Boosts ULS, energy

Between 1996 and 1999, techno-
logical advances coupled with eco-
nomic incentives passed by Congress
under the 1995 Deepwater Rovalty
Relief Act, encouraged energy com-
panies to acquire more than 2,600
leases in waters 800 meters or great-
er pushing the total number of leases
in the Gulf of Mexico to more than
T.000.

The number of despowater explora-
tory wells drlled more than doubled
from 1996 to 1998, despite the lim-
ited number of rigs that can work at
such water depths and the decline
in crisde oil prices during this time
pericd. During that same period,
production from deepwater wells
Jumped 30 million barrels, bring-
ing total Gulf of Mexico deepwa-
ter oil production to more than 570
million barrels in 2001— nearly a
535 percent increase from 1995, By
2002, deepwaler activity contributed
959,000 barrels of oil and 3.6 billion
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cubic feet of notural gas per day 10
LS. encrgy supplies — approxi-
mately 61 percent of the Gulf's total
production.

Innovative  technological  leaps
have enabled this thrust into ever-
deeper waters. Floating drilling rigs
and production platforms are now
able to maintain position over top of
a well thousands of feet below with-
out the need to moor a fixed structure
to the ground. Dynamic positioning
systemis  use  computer-controlled
directional propellers compensate
for wind, wave or currenl 1o kesp
the vesse] siationary relative to the
seabed, while innovative hull design
maintain stability even in “hundred-
vear siorms.

As a result, dnilling is now taking
place in waters more than 10,000
feet deep, an accomplishment that
would have been unimaginable just
20 vears ago. Since 2001, industry
has announced 11 major discoveries
in wabters exceeding 7000 feet.

The deep shell trapped more than
15,000 feet within the earth’s crusy,
so-called “deep naiural gas” rep-
resents a tremendous untapped do-
mestic energy resource. Government
studies estimate that there could be
move than 20 trillion cubic fect of
untapped deep natural gas deposits
in the Gulf of Mexico— about as
much as is currently being produced
from all areas in North America on
an anmedl basis! Anoual gas prodic-
tion from Federal waters of the Gulf
of Mexico has excesded additions to
proved gas reserves every yoar since
1984, causing a decreasing trend in
remaining proved gas reserves. New
discoveries of deep gas on the OCS
offer the best short-lerm opportunity
for achieving the large reserve addi-
tions and necessary high flow rafes
to offset declining gas production,

which has been falling since 1997,

Recent deep gas discoveries on the
OCS have shown these new comple-
tons can produce as much 20 1o B0
million cubic feet per day.

Unfortunately, despite significant
wdvances in deep gas technology,
these prospects remain very chal-
kenzing to find and develop success-
fully. Since 2001, Gull nawral gas
production has decreased from 5,128
BCF 1o 4,175 BCF in 2003, Deep
gas discoveries may help reverse this
trend however: deep gas production
increased from a relatively low 284
billion cubic feet in 2000 to 421 bil-
lwan cubac feet in 2002,

Mew life for the *dead sea™

As recently as the late 1980s, many
experts agreed that ol reservoirs in
the Gull were drying up. With oil
and natural gas owiput slackening,
since the decp Water royalty relief
act passed in1995, more than 2,600
tracts have heen leased imo owater
depths of 800 meters and greater.

Innovation  Boosts US. energy
national Benefits, safe production

Wb B

some dubbed the Gulf of Mexico
the “Dead Sea”. However, leading
edge technologies breathed new life
into the Gulf — technologies that
have enabled more efficient explo-
ration in deeper waters and produc-
tion from the deepest recesses of the
earth’s crust, Mow the Gulf is widely
recognized o be among the maost
promising areas in the world and
ol production levels have increased
sharply every year since 1996.Lead-
ing edge offshore technology helps
the country to find and produce the
energy to heat our homes, fuel our
cars, run our oomputers and drive
the economy in faster, safer, clean-
er and ore efficient ways than ever
thought possible, These innovations
began with the natural gas and oil
industry but they enrich the lives of
all Americans.

As the leading technological labo-
ratory in the oil industry, the Gulf's
rransformation provides an interest-
ing snapshot of the advances that
have reverberated around the world
and helped to keep energy abundamd,
affordable and clean,
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| The Kizomba-A oil project
offers better economy for Angola

he project has already brought jobs, technology, infrastructure and

hope for a higher standard of living in Angola

Tankers plying the seven seas to feed an energy-hungry world have
a new stop some 200 miles offshore Angola.

The Kizomba A project, with recoverable resources of about 1 ballion bar-
rels of ail (gross) (ExxonMobil interest, 40 percent), began producing more
than 130000 barrels of oil a day in August. Current rates are averaging
200, 00%0 barrels & day and are expected to reach 2500060 barrels a day during
2005,

Kizomba A, in water 3,300 1o 4,204 feet deep and representing an invest-
ment of neardy 33.5 billion, is the largest deepwater energy development in
West Africa. Indeed, it's the first of three world-class projects in Angolas
affshore Block 15 that collectively are expected to develop more than 2.5 bil-
lion bareels of oil at an investment of some 510 billion.

The project has already brought jobs, technobogy, infrastructure and hope
fior a higher standard of living in Angola.

“The start-up rcpresents a milestons for Angola” says Harry Longwell,
Exxon Mobil Corporation director and executive vice president. “As planned,
our projects are employing leading-edge deepwater technology 1o develop sig-
nificant new otl-production capacity, They demonsirade our commilment o the
long-term development of Angola’s bydrocarbon and human resources,”

Indeed, with ExxonMobil as the region's largest producer in deepwates
tracts, Angola and West Africa will assume a growing share of the world's
crude oil production over the next 10 years. By 2030, the region is expected
to account for approximately 7 percent of global oil supplies.

A piant jigsaw puzzle

With only the beginnings of an oil industry in West Africa, components of
Kizomba A had to be built elsewhere and delivered 1o Angola, ready for use.

“It required major construction projects on four continents and unigue ap-
plications of deepwater technology,” says Dave Marchak, project executive.
“Like a giant jigsaw puzzle, pieces were buill in Sowth Kosea, the United
States, Malaysia, the Netherlands and Angola, with at least a dozen nationali-
ties on the project team,'”

Kizomba A consists of three main components. The drilling center is a
tension beg platform (TLP) that includes a rig and 36 slots for drilling the
project’s planned oil and gas wells.

Moored nearby is a floating production, storage and offloading (FPSO)
vessel designed to take all of the oil produced from the platform, process it
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Kizonrba A field operations in 3,300 to 4, 200 fect af water feature a Toating,
production, storage and offfeading (FPS0) vessel that's about 300 vards long.
Shown to the left is a tension leg plalform that contains 36 well sleis for deill-
g A semrisubmersiblfe rig visible on the frorizen drills additional wells,

and store it until the ol can be offloaded onto waiting tankers,

The third main component of Kizomba A is a series of 26 subsea wells.
Unlike the surface wellheads on the production platform, these are installed
on the ocean floor. It is unigue that all of the subsea wells are injectors.
These inpectors take water and gas that have been separated from the oil and
pump them back downhole to maintain pressure in the oal-bearing reservoir,
MNearly three soccer fields long

The largest of Kizomba A's four main confracts covered construction of the
FPS0, The production vessel, almost the length of three soccer fields, holds
2.2 million barrels of oil.

Liza Waters managed iis design and construction, She and her enginesring
team lived in South Korea near the Hyundai shipyard for two years while
the vessel was being built. The shipyard — the largest in the world — is also
building the FPS0 for Kizomba B, which will be installed in 2005,

“Kizomba A and B are as close as you can get to the concept we call *De-

sign One, Build Two,™ says Waters. “The hull and marine systems for the Waorkers inspect sone
two vessels are identical. The topsides are nearly identical. We transferred af the massive suction
what we learned on Kizomba A. As a result, the construction of Kizomba piles that help stabilize
B is well ahead of schedule. We're ope of the few oil companies that has the the FPS0.

global reach and technology strengihs 1o be able to pursue this concept.”

A 40,000-mile journey

For the TLE, engineers knew that what they wanted was possible, but it had
never been done before: build a complete tension-leg platform, pick it up and
deliver it thousands of miles by sea.

Ome of the carly decisions was how to handle all the interfaces between
various confractors regarding design, hardware and delivery times, The hull
was built in South Korea. Topside modules were built in North America, and
the platform was assembled in the Netherlands.

*Timing was critical,” says Brian Boles, project manager. “In a global ef-
fort like Kizomba, each component must armive on time, or we risk delaying

the entire job.” Laurindo Pemba [left)
By the time the TLP was delivered to Block 15 in October 2003, its ma- and Guilksrme Paicoal
jor components had traveled more than 40,000 miles on some of the largest perform maintenance
transport vessels in the world. aboard the FPSO,
The excitement is still building eenfer of Kizomba A%
Esso Exploration Angola has about 580 employees, 65 percent of whom prodiciion operalions §
are Angolans working in their own country, That percentage will continue to

grow as more workers arc trained.
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The center of production eperations

af Kizawba A ix a 2.2 million-barrel
Moating production, storage and
offloading vessel (FPE0). Develapmeni
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by eight long tendens thar aitach o ihe
Tl and “pall dovwn.” The rendons are
secured by piles the height of a 30-story
building.

operations,”

kilometers) south of Luanda.

base in the wown of Soyo.

“The focus on local workers is essential to our success in Angola and to
the country’s growing economy,” says Terry McPhail, Esso's lead country
manager. “An even larger economic impact comes from the estimated 3,300
contractors and subcontractors in Angola who work to support our ongoing

To train the workers it needed, Esso spent 3400000 upgrading the Na-
tional Institute of Petroleum in Sumbe, o coastal town abowt 160 miles (260

Esso and its partners also spent $10 million to upgrade the Lobito fabri-
cation yard and training facility owned by Sonangol, Angola’s national odl
company. Another 510 million went 1o upgrade Sonangol’s offshare supply

Meanwhile, ExxonMobil and its co-venturers have announced 38 discover-
ies in Angola, ExxonMobil holds imterests in five offshore deepwater blocks
covering 4.5 million gross acres. Those blocks contain a resource base now
estimated at more than 11.5 hillion oil-equivalent barrels (gross).

“This is an exciting time for Angola and for ExxonMobil,"says Tim Bryan,
business manager for Kizomba A and B. “and you can look for a lotmaore excite-
ment a5 more of these world-scale oil and gas developments become realities.

ExxonMeobil and fis pariniers
ineesied more than $10
#iillion to upgrade the
Sfabrication yard ot Lobife,
Amgola, including this pipe
rack for assembling piles for
the TLP, (Mher infrastraciurs
improventends are planned.

Note: Estimates, expectations, and business plans in this article are forward-looking statements. Actual
Surnre results, including resource recoveries, production rates, and project plans, schedules and costs, could
differ materially due to changes in long-rerm oil and gas price levels or other marker conditions affecting
the il and pas indestry; polinical or regularory developmenis;
development projects; technical or operating factors; and other factors discussed under the heading “Factors
Affecting Futiore Results” included in Item | af ExxonMobil's most recent Form 10-K and posted on exxon-
mabil.com. References to recoverable resources, the resource base and expected development or recovery

rezervair performance, Nmely complelion of

amounts include guanriries of oil and gas thar are not yet classified as proved reserves but that we befieve will

&
g be produced in the furnre,
= 4
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millions of dollars, especially at today's recond oil prices. Any
umber of systems and componens can impact operations, buat

among the most critical and often overlooked are the wire and cable Am[lm uﬂatlv

used for power, conirol, instrumentation, and emergency systems for

I:nfl‘sl'm': oil and gas operations, downtime and delay can cost

offshore operations. m i

Each one of these systems must meet a variety of stringent stand- mm
ands, and choosing the ire and cable could lead o loss ti

mﬁmmw e memsmmmwmmmm;mdl::fn ﬂl“! nﬂlﬂvs il
un-planned maintenance. So choosing wire and cable is mose com-

plicated than simply complying with regulations or meeting speci- nﬁsm]rﬂ

fications. Simply put, there 5 more to consider than what comes on

the spool e > | Electrical

Initially supply and availability is a critical component of selecting
wire and cables, Can the partner you're relying on really deliver Uﬂﬂrarﬂm
what is needed during the construction phase or do they have it in

stock for routing maintenance? With oil at record levels, how long
can a company afford fo wait for wire and cable? Every day of delay
can cost millions which can easily pay for the entire wire and cable
needed for a rig.

Product breadth is also a key factor in selecting a wire and cable
supplier. Can the supplicr offer you a full range of wire and cables
that are certified for use in all major global offshore markets? Or are
you forced to source from more than one company that can add to
compatibility, delivery and installation issues? More importanily, do
they have a global distribution system in place to deliver the right
wire & cables repardless of yvour location?

15 there a trained and globally accessible technical staff available
to advise you on wsing the proper wire & cable regardless of where
you're operating? An cxperienced engineer knows that cost is more
than a function of price. Sourcing from a single source can greatly
simplify the entire process and reduce purchasing, engineering and
installation costs.
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ig wtilization impacts the

distibution  of the rig

fleet arcund the globe, As

demand grows in one area, i may

decline in another and rigs move to
ey meirkeds,

Moving On Up All arpund the

| world, rigs are moving into devel-

oping regions, pushing the offshore
rig counts higher than they have ever
been in these ancas,

Mexico has seen the larpest in-
crease in the number of rgs work-
ing its waters. In July 2000, there
were only 5 rigs offshore Mexico,
4 of which were under contract.
That number fluctuated somewhat
through 20001 and into 2002, when
the rig count began to take off. At

Where the rigs hm g
.Ereer: o ving in .t.l:e 44

- Itm‘ SIX years. "
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the start of 2002, there were 10 rigs
in Mexico and by the end of 2002
there were 26 rigs, & 160% increase
in 1 year. The growth continued
as Pemex increased its explora-
tion budget on ino 2004, when the
Mexican rig count peaked at 45 rigs
and held at that level for 10 months.
From the initial level of just 5 rigs
to 45 rigs is an increase of 40 rigs,
an 8005 increase. Since the start of
2005, the rig count has fallen back to
a current count of 37 rigs.

The Persian Gulf has been another
aresd that has benefited from a grow-
ing rig fleet over the last 6 years. In
July 204}, there were 44 rigs in the
region, working at just 66% utiliza-
tion. That number started to grow
in early 2001, and since that time,
a total of 28 rigs have moved into
the region pushing the overall rig
count up to a current total of 72 rigs.
That's an increase of 28 rigs, which
equals 64% prowth over 6 years.
That growth was fairly steady over
that time frame, although there was
a large growth spurt of about 10 ngs
in 2000 and anodher spurt of § new
rigs over the last year.
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In the Far East and Australia, there
has been a slow and steady growih in
the rig count, with an average of 4 to
3 new rigs entering the region cach
vear, In July 200H), there were 39 ngs
in the area, of which 47 were con-
tracted. By July 2005, 18 new ngs
had entered the market. But within
the last 12 months alone, a wtal of
10 more new rigs have come into
the area, pushing the total rig count
up to 87 rigs. That marks a 47% in-
crease over the last six years.

Southern Asia, for which India ac-
counts for almost all-offshone activity,
has seen significant growih in ifs ng
count since July of 2000, At that time,
there were only 12 offshore rigs work-
ing in the region. That number grew
steadily over the next 5 years [o a peak
of 38 rigs working at 100% ubliza-
tion in early 2005, Smoe that tirme, the
number has come down dightly and
held near the mad-30%, with a current
rig count of 36 rigs. That is a 2008 in-
crease caused by 24 new rigs entening
the region over 6 years.

The Mediterranean, Black Sea,
and Red Sea taken as a group has
also seen their overall rig count in-




crease over the last six yvears. In July
of 2000, there were 21 rigs work-
ing in these waters, which declined
to just 20 rigs in 2001. From 2001,
the number of rigs in the region
has growvn steadily unnl the end of
2005, when the rig count peaked at
36 rigs with 20% wtilization. In the
last 7 months, the nomber of rigs has
Fallen 10 3 rigs. But, for the last &
years, the region shows a net gain of
10 rigs. a 48% increase.

Steady as They Go A few regions
of the world have had fairly consistent
rig counts over the course of the last
1% years. OF course, none of these re-
gions was perfectly static, but overall,
the rig counts did not vary more than
about 10 percent from the S-year av-
erage number of rigs.

Sputh America has  remained-
steady for most of the last & years,
During late 2000 and early 2001, the
rig count varied from 40 rigs up to 57
rigs. The rig count slowly declined
over the course of 2002 and 2003,
steadying at about 50 rigs, which the
rig count has remained near until the
last 18 months, when it declined by a
few more rigs o its current count of
47 rigs. With the decline in cverall
rig count, South American rig uli-
lization has pushed upwands above
O0% for the first time in the last 6
years, holding about 0% for the last
10 moniths.

West Afrca has also held a con-
sitent rig fleet over most of the last &
vears, The rig count stood at 40 rigs,
of which 32 were condracted, in July
2004, By eary 2000 that number
had grown 12% 1o 45 rigs. Since
that time, the number of rigs in the
region has remained between 42 and
52 rigs, varying only about 5% from
the average of 45 rigs. There are cur-
rently 48 rigs in the region, and 47 of
those are contracted, for a very high

utilization rate of 97%,

Empiying Out With quite a few
regions experiencing  significant
growth in the size of their offshors
rig fleets, most of those rigs had to
come from some other region. At the
same time, not all of the rigs mov-
ing into these growing arcas were
rigs moving from other patrs of the
world; a portion of the additions in
these regions were newbuilds, which
accounted for 24 new jackups, 138
new semisubs, and 5 new drillships
that poined the feet firom July 2000
o oy,

The North Sea rig fleet has seen a
small decline in its overall size over
the last 6 years. In July 2000, there
were B0 rigs in the North Sea. By
late 200, that number had grown
o &7 rigs. After the start of 2002,
the fleet size dropped by 1B rigs o
just 62 rigs in September 2004, I
has since begun fo recover, and the
North Sea fleet now stands at 77 rigs.
Civerall, that is just 49 (3 rigs) below
its bevel of 6 years ago and 12% (10
rigs) below its 2001 peak,

The Gulf of Mexico experienced
by far the biggest loss in total fleet
size over the last © years. Like the
Morth Sea, the region experienced
somme growth and peaked in 2000,
rising from 193 rigs July 2000 10 a
maximirm of 206 rigs in Seplember
2001, I the nearly 5 vears since that
time, the Gulf of Mexico has lost an
average of mare than | rig per month
every month. The only exception to
this trend was the 9 month period
from Jamuary to September 2003,
when the decline stopped near 150
rigs and pulled back up o 158 ngs
befare continaing s decline to just
140 rigs today. Over the last 3 vears,
the GOM has lost 64 rigs, more than
3% of its overall fleet of jackups,
semis and drllships.
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REPORT

Major: Oil Companies
Operatingin The Persian Guif

State Companies:

The Bahrain National Cil Company
(BANOCO). wholly owned by the Bah-
rain Government, and is the holding com-
pany for the Bahrain Petroleum Company
(BAPCO)

Joint Ventures:

Bahrain Mational Gas Co. (Banagas) is
owned 75% by the government of Bahrain,
12.5% by Calex, and 12.5% by the Arab
Petroleum Investment Corp.

Bahrain Aviation Fueling Co. (Batcao) is
the aviation refueling service at Bahrain
International Airport. It is owned by Ba-
noco, 60%: Caltex 27%:; BP, 13%

Original Concession Holders:

Bahrain Petroleum Coo Lid., an equal
partnership of Texas Oil Co. and Socal,
also offshore concession gramed o Con-
tinzntal Ol Co.

Continental Ol Co. of Bahrain, Conti-
nental Oil Co., Pure Oil Middle East Inc.
{Uniben Ol of California)

Major Foreign Oil Company Involve-
ment:

Harken Oil, of Grand Prairie, Texas,
who i5 backed in part by Bass Enterprise
Production Company of Fart Worth, Texas
Harvard University, a major shareholder in
Harken throvgh an affiliate, and George
W. Bush

“ .m““ﬂ! Bttt T e [ g o] & o Eatiiracnion

ration and production, refining and oil transportation; National
Irantan Gas Company (NIGC) ,manages gathering, treatment,

e s
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transmission, distribution, and exports of gas and

prmng.
gas liguids, National Petrochemical Company (NPC) - handles

petrochemical production, distribution, and exports.

Original Concession Holders:

Anglo Persian O1l Company, replaced in 1954 by Iranian Oil
Participants Limited, a joint venture of British Petroleum, Jer-
sey, Socony, Texaco and Socal, Gulf, Roval Dutch/Shel| Group,
Iricon Agency Lid., Richfield Ol Corp., Signal Oil and Gas,
Aminoil, Sohio, Getty, Atlantic Oil, Tidewater Oil, San Jacinto
Petroleumn Corp.. and CFP

Iran Pan American Oil Co., American International Oil Co

{Standard Oil of Indiana)

Iranian Offshore Petroleum Co., Tidewater Oil, Supersor Oil,

Sunray DX, Cities Service, Kerr-McoGee, Atlantic Richfield,

Skelly Ol

Lavan Petroleum Co., Atlantic Richfield, Murphy Oil, Sun
il Co, Union Ol of California

Major Foreign Oil Company Involvement:

Gazprom

Petronas

Shell

Tl

Recent Developments:

(Concluded at least negotiations with):

EIf Aquitaine

Japex, the state-owned Japanese Exploration and Production Co.,

PetroCanada

Ultramar {Canada)

The ULS. Treasury has allowed two American companies
{Chevron, Coastal) 1o import Iranian crude



ﬂgnmdﬂwmd-m and down-
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- exploration; Northern Oil Company (NOC) and

Southern Oil Company (SOC) - upstream ac-
tivities in northern/central and southern Irag, re-

spectively; State Organization for Qil Marketing

(SOMO) - crude oil sales and OPEC relations;
Iragi Ol Tankers Company (10TC)

Original Concession Holders:

Irag Petroleum Company (Mosul Oil Company
and Basrah il Company), Royal DustchiShell,
Anglo-Persian, CFP, Exxon, Mobil, Atlantic Rich-
fiedd, Gull Oil Corporation. Standand Ol of Ind:-
ana [Amoco], and Participations and Explorations
Corp,, under auspices of the Near East Dievelop-
ment Company,

Recent Developments:

LS. previously operating in Iraq include Hali-
burton, Howe-Baker Engineering Inc., Mobil Oil,
and Pullman-Kellogg.

Irag's State O Marketing Organization (SOMO),
== pending ULM. approval -is in discussions with:
LS. companies Coastal Corp., Phoenix, Chevron
Corp, and Mobil Corp.

Iraq has current comracts with Coastal, Russian
Sidanco and France’s Total 5.4,

The Oil Daily reports that Shell, BP, Chevron,
and Coastal are among the companies interested
in buying [ragi crude

wwiu of Emrmmmpm
Kuwait Oil Co. (KOC), Kuwait National Petroleum
Co., Petrochemical Industries Co. (PIC), Kuwait 0il
Tanker Co., Kuwait Fm.[-gnl’bunhmﬁqhﬂnm
Co. {!{ufpac}. and Kuwait Petroleum International
(KPI, London) .

Original Concession Holders:

Kuwait 0il Co. Ltd., subsidiary of BO {Kuwait)
Lid., and Gulf Kuwait Co,, Kuwait Shell Develop-
ment Co. Lid., owned by Royal Dutch/Shell Group

For Kuwaiti portion of Neutral Zone:

Offshore: Arabian 01l Company Limited, Japan
Petroleum Trading Co. Lid

Onshore: American Independent Oil Co., joint
venture of Phillips Petroleum, Signal Oil and Gas,
Ashland, 1.5, Abercrombie, Sunray Mid-Continent
0il Co., Globe Oil and Refining Co., and Pauley Pe-
troleum Inc.

Major Foreign Oil Company Involvement:

British Petroleum Co. Plc

Chevron

Getty Ol Co.

Gulf il

Japan's Arabian Oil Co. (ADC)

Mobil Corp.

Royal Dutch/Shell,

Shell International Petroleum Co. Ltd.

Texme

Tistal

Ses— |2
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(6095, Shell Petroleum Coo Lad
(345, Total-CFP (4%), and Par-
tex (Oman) Corp. (29)

CXO Lud. Is a joint venture of
Oman Oil Co. Lid. and Caltex

Oxriginal Concession Holders:

Petroleum Development (Oman)
Lid., Shell Group, CFP, Participa-
tions and Explorations Corp.. and
John W. Mecom

Mecom-Pure-Conoco, John W,
Mecom, Pure Oil, Continental Ol

Major Foreign Oil Company In-
yolvemenl:

There are two American con-
cessionaires: Occidental/Gulf and
Amoco. Ashland (il manages
Oman’s sole refinery, and US.
firms Lift Oman's crsde,

Wﬂhﬂd&ﬁﬁﬁlﬁhﬁhlﬂﬁﬁh{mﬂﬂ.mm the:

Japanese companies ltochu Corp. and Nissho Iwai, respectively, 45 and 3%

Qatar Vinyl Co. (25.5% QGPC. 31.9% Qapco, 29.7% Norsk Hydro, and
12.9% EIf Atochem)

15% Lee Chang Yung Chemical Industry Corp., and 15% International
Octane Ltd )

Original Concession Holders:

Continental 0l Co. of Qatar, Continental Oil Co., Pure Oil Middle East
Inc. (Union Ol of Califoenia)

Anglo Saxon Petroleum Company, Shell

Major Foreign Oil Company Involvement:

ARCO Quatar Inc., (as operator for a consortium of Germany's Winter-
shall A/G. and Preussag AG., British Gas Co., and Gulfstream Resources
Canada Lid, of Calgary)

Chevron Over-seas Petroleum (Qatar) Ltd. and its partner Magyar Olay
Gazi (MOL), the Hungarian Oil & Gas Co. Ltd.

Elf Petroleum Qatar.

Enron

Maersk Oil Qatar Co.

Marubeni

Methanex Corp. (Vancouver)

Mitsui

Mobil Ohl Qratar

Mobil, MOL

Occidental Petroleum of Qatar Ltd._

Pennzoil Qatar (4l Co.

Phillips Petroleum Co.

Roval Dutch Shell

Wintershall
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For Saudi portion of Neutral Zone: Gel-
ty Ohl Co., Japan Petroleum Trading Co.

Joint Ventures:

Star Enterprise (U1.5.) Saudi Refining
Inc. (50%), Texaco (50%);

Ssangyong Oil Refining Co. (5. Korea)
Saudi Aramco (35%), Ssangyong (65%);
Luberef - Maobil (30¢%) and Petrolube -
Maokbal (295

Samref, an export fuels company- Mo-
bil 15 a 50% sharchalder

Subsidiaries: Aramco Services Co.
{Houston), Aramco Owerseas Co. (Meth-
erlands), Soudi Petroleum Imternational
Inc. (Mew York), Saudi Petroleom Over-
seas Led. (London Tokyo)

Major Foreign Oil Company Involve-
meeni:

Mol

Shell

mwmmfﬁﬂﬁ.‘uﬂd lmqm-lmc-p-q:w
ing British Petroleum (BP) (9.5%), Shell (9.5%), To-
tal (9.55%), Exxon (4.75%), Mobil (4.75%), and Partex
(2.

A Dhabi Marine Operating Company (ADMAOPCO)
i hedd by ADNOC (6095%) and a consortium comprising BP
(14,79, Total (13.3%), and Japan's Jodco (129

Zakum Development Company (ZADCO) is oper-
#led by ADNOC (88%) and a consortium (12%) com-
prizing BF, Jodco, and Total

Original Concession Holders:

Union Oil Co,, venture of Union Oil Co. and South-
ern MNatural Gas Co.

Abu Dhaby Maning Areas Lid., BP, CFP, Continental

Dubai Marine Areas Lid., Continental Oil. BP, CFP,
Deutche Erdol AG, Sun Qil Co.

Phillips-AGIP-Aminoil, joint venture of Phillips,
AGIP, and Aminoil

Major Foreign 01l Company Involvement:

BP

Cabtex Petroleum Corp.,

Miutsui & Co, Lid,

Parrex

Penmaoil

Shell Gas BY

Tatal

— 22313

Aba Dhabi Co. for Onshare Ol Operations (ADCO)
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Russia’s arctic pipeline
under feasibility study

An investment feasihility study for the construction of an Arctic oil
pipeline has been turned over to the government for analysis, an oil
pipeline company's vice president said Wednesday.

The proposed $2.2-billion Kharyaga-Indiga pipeline will stretch
maore than 450 kilometers (280 miles) and is designed to pump 12
million metric tons per year (240,000 bbl/d) of oil from a major
deposit in northwestern Russia to the country’s Arctic coast.
Under existing plans, the crede will then be Inaded onto tankers
and shipped 10 Europe and North Amernica.

“We have held public hearings and the feasibility study on invest-
ments hias been wrned over for a state expertise,” Yevpeny Astafyey,
i vice president of the Transneft oil pipeline company, said, adding
that a government resolution is needed to begin construction.

He added that guarantees from domestic erude suppliers and for-
eign customers were also needed for work o begin.

In April, the chief executive of Transneft said a feasibality study
for the pipeline, which would source oil from the Timan-Pechora
basin, could be completed in November,

He said once the Kharyaga-Indiga oil pipeline went online, higher-
grade Timan-Pechora crude would not have to be mixed with Rus-
sia's standard Urals blend. which has a higher sulfur content.

The Timan-Pechora field’s recoverable reserves have been reported
at 20 billion barrels of oil equivalent, with crude accounting for
66%, natural gas for 30%, and condensate for 4%.
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IOEC wins four
rig-building
confracts

IOEC, Iran offshore engineering
consiruction company, secured one
build and leasec contract for two
rigs thought negotiation with Pars
0il & Gas Company (POGC).

It also won a second build and
lease contract for two rigs in part-
nership with National Iranian Drill-
ing company (NIDC) via an interna-
tioma] tender Bads are also due on 15
Octaber for a separate POGE con-
It 1o consiract another [wo rigs.

Engineering procurement and
construction (EPC) cost on each of
the rigs in the region of %150 mil-
Tion-$180 million. POGC will rent
the build and lease rigs for five years
at a rate of 585,000 a day-about $31
million a year.

The rigs are 1o be delivered in 24
months.

Tehran has placed contracts worth
up 10 $600 million for four offshone
rigs for use in the south pars gas
fields.

Potential Iranian bidders include
IOEC, NIDC, Iran shipbuilding &
Offshore Industries Company, Iran
Marin Industries Company (Sadra),
Dana, Sadid and Momsaz. Possible
foreign bidders are understood 10
include two UK companies, Noble
Denton and Swan Hunter, as well as
Chinese and alian companies. The
rigs are o be used for south Pars
phasest-10 onward,

Iran’s development of offshore gas
has been hampered by the scarcaty
of rigs in the Gulf.



Wewfield Exploration Company, through its wholly owned subsidiary, New-
field Petroleum UK. Limited, announced an agreement with Sojitz Energy
Project Limited, a wholly owned subsidiary of Sojitz Corporation, relating 1o
Newfield's Southern Gas Basin exploration and development program.,

Under the agreement, Sojitz will participate in the ongoing development
of the Grove Field and the 2007 exploration and appraisal drilling program
which consists of the West Cutter Prospect, the Seven Seas Discovery and
two wells planned in the West Sole Area under the existing Exploration and
Development Agreement between BP Exploration Operating Company Lim-
ited and Newfield. Sojitz will earn 15% of Mewfield's interest in the Grove
Field and 20% of Newfield’s interest in the West Cutter, Seven Seas and West
Sole Area Prospects.

This transaction is valued at approximately $100 million and is subject 1o
the necessary UK. government approvals,

A production platform for the Grove development was recently installed
in the field. The platform has production capacity of approximately 100
MMecfid of gas and 2,000 BCPD. Newfield is currently drilling the Grove
#5 well as a horizontal produecer in the central and western faull Blocks,
Newfield anticipates that the field will be on-line in December 2006, Pro-
duction is expected to ramp up to approximately 60 MMcfid and 1,000
BCPD in early 2007

The recent #6 exploration well was drlled from a remote surface location
into the western fault block approximately 2.1 km west of the Grove plat-
form. The well found approximately 40° of net gas pay and was temporarily
abandoned with a subsea production tree installed. Final plans for the #6 well
will be determined once the information obtained from the platform develop-
ment wells has been integrated into the overall field development plan.
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Aker
Kvaerner
wins
Petrobras’
subsea
contract

Adker Kvaerner has been awarded
i contract to supply subsea nees (o
Brazil's national oil company Petro-
bras. The contract has a value of ap-

- proximately USD 12 million.

The scope of work comprises
three mudline dual-bore christmas
trees designed 1o 250 metres (820
feet) water depth, with associated
tools. The christmas trees will be
deployed in the Perod phase 11 field,
located in Espirito Santo basin
offshore Brazil. The engineering
phase of this contract starts imme-
diately in Houston. Deliveries are to
be completed from Aker Kvaerner's
facility in Curitiba, Brazil. for de-
livery in the next 12 months.

“This award sets a new path for
close cooperation with Petrobras
in the mudline christmas trees seg-
meni, enhancing Aker Kvaerner’s
cstablished position as a of strong
supplier of christmas trees in Bra-
zil,” says Marcelo Taulois, President
Aker Kvaerner Subsea in Brazil.

Aker Kvaerner has extensive ex-
perience delivering subsea trees in
Brazil, having delivered more than
130 subsea christmas trees to Petro-
bras since the start of operations in
Brazil.

The agreement is signed between
Aker Evaerner Suhsea Brazil and
Petrdleo Brasileino S.A.

MEWS



Oman is banking on new discoveries as well as supplies from Qatar to boost
~its gas supply position soon,Omani Commerce and Industry Minister Magbool
~ Ali Subtan indicated here Monday.

Oman is currently not in a position to meet the demands of gas-based indus-

~ tries but it might be in a better position in a few years, said Magboal.

“For small industries gas will be available, but not for big gas-based industries.
‘We hope 1o find maore gas to meet the needs of more industries,” Magbool told
1ANS.

Oman is currently exporting 9 million tonnes of liquefied natural gas (LNG) 1o
countries like South Korea and Japan among others,

Besides banking on new discoveries, Oman is also looking at gas supplies from

Qatar under a gas sales agreement signed last year by Oman Ol Company {00C)
with Dolphin Energy Ltd, which has promised to deliver an average 200 million
standard cubic feet of gas per day (mmcmd) to Oman from early 2008,
' *Only when more gas becomes available would Oman be in a
position 1o go in for expansion of existing projects and undertak-
ing more projects in fertiliser and other sectors,” said Moham-
med Hassan Al-Theeb, deputy chief executive officer of Salalah
Free Zone,

Al-Theeb said in the first phase the government proposed o
invest 515 mullion in development of nfmstruciore including
warehouses and port connectivity for the free zone covering 19
million square metres,

The second phase of the free zone would be developed de-
pending

on demand.

“The aim of the free zone is 1o promote both heavy as well as
| small and medium industries and logistics operations. While we
| would like to provide water and gas, the latter is not available as
yet. But within next three to four years it will be available,” the
official said.

Indian Ambassador 1o Oman Ashok Kumar Attre said
Oman is keen to build another fertiliser plant at the Sohar
ndustrial Port though on a smaller scale than the Oman India Fertiliser Com-
pany, a joint venture that will be supplying India 1.68 million tonnes of urea
ﬂ,‘.mdzsj,mu tonnes of ammonia under a long-term buyback arrangement.

] ']?:prqp:l currently on hold, is expected 10 take off once gas becomes avail-
ible in a couple of years.

is looking at India for investments in areas like plastics, steel,

wer generation and other spin- off industries using feedstock from its oil

y, aluminium

ﬂn:lm- and polypropylene plants in the Sohar Industrial Port,” said Anre.

¢ projects in the Sohar Industrial Port, which has already witnessed invest-

s worth $12 billion in littke over a year, ‘is tailored to provide feedstock for

plants, petrochemical and fertiliser projects,” said Antre,

']hmughﬂ:mnmg: projects Oman is striving 1o increase its non-oil revenuoe,

which registered a 9.2 percent increase in 2003,

me
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Whittier Energy .
announces updates

Whittier Energy Corporation announced that a drilling and
date and the final adjusted closing prices and estimated proved reser .
sociated with the two acquisitions completed on June 1, 2006 and August
2006 respectively, &

Drilling and Operations Update

Whittier Energy remains on-track to participate in 46 new wells in 2006, a
record number for the Company. Through September 8, 2006 the Company
has participated in 28 wells with 24 of them successful, for an 85% success
rate. This drilling program has been largely responsible for Iht:giﬂwﬂl in
current daily production to 20 Mmcfe (million cubic feet equivalent), an in-
crease of 429% over year-end 2005, -

The Company currently has two operated and two pon-operated drilling
rigs running including one drilling the Rebel #5 located in the Windh o
Field in the Permian Basin which spudded September 9, 2006 and the non- "*"'J
operated Diamond Development #1 Jocated in Gillis English Bayou,
Company intends to test the recently drilled Westhoff #A-1 this week.
Duhon #1 well, located in Lafayette Parish, Louisiana has been returned L 3
production, .

The well, which was shut-in by the operator in July of this year to/repair
casing, is currently producing at approximately 6 Mmcfe per day; hy '

producing at optimum levels. The Company owns a 975% working in
in the well.
Acquisition Update
The net acquisition price after customary closing and post-closing adjust-
ments for the previously announced acquisitions of Westhoff Ranch located in
South Texas and certain Imperial Petroleum properties bocated in Mississippi |+
and East Texas is approximately $28.1 million with total proved neserves | for 4
the two acquisitions after closing adjustments estimated at 15.9 Befe (Billion 4 t\
cubic feet equivalent). The Company estimates that it paid an amagcui T o
per Mefe (Thousand cubic feet equivalent) of estimated p'mvnd TESETVES.
In the Westhoff Ranch acquisition the final closing price of $17.9 mi'
reflects purchase price adjustments for revenue and expenses utmlumﬂ tm
Company during the period from the February 1, 2006 effective date of t P
acquisition through the May 31, 2006 closing date. The Company elected not.
to close on certain Imperial Petroleum properties resulting in a final closing
price of approximately $10.2 million. s
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by : D, Ramasubramanian

The web has become
a tbiguitous tool for
enhancing all aspects
af f!ﬂ_'u.'-!'ﬂ-:'a'n_'p HLTFTie
business.

Offshore [-faver
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maring indusiry is a global market worth over 3150ban, where

speed and efficiency are crucial, Recemly, e-procurement has

emerged as an important tool that can give operators and oil com-

panies a competitive edge. D Ramasubramanian, project manager at Wipro
Technologics, reports.

Orver the last two years, e-procurement for marine purchasing has gone from
a faddish curiosity to a business tool that mainstream operators are  willing to
invest in. Several oil and gas companies ane also using e-procurement for sup-
ply and services to their offshore rigs situnted in international waders.

The buyer usually aggregates the needs of several offshore oil rigs.either
those owned by a single large company or as a collective function for a
number of smaller companies. The buying agent sometimes splits the reg-
uisition by category of items needed into several requests for quote (RFOQs),
each targeted al vendors that supply that category.

Vendors may be ship chandlers wio manage general kinds of supplies for
a given port or specific manufacturers for spare parts and other oil rig com-
ponents,

In case expensive or complex technical services ane required, the technical
superintendent of the oil exploration company must have the expertise and
authority to request, review and approve the purchasing decision.

In this case, the RFQ is communicated to that individual and may either
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be approved outright, changed ac-
cordingly or rejected/sent back to
the ship/oil rig for revision. A ven-
dor may decide to respond to an RFQ
by generating a quote for poods and
services from their offerings, and ful-
ly specifying pricing for these fems.

The quote is then communicated
back to the buying agent. The buying
agent reviews all quodes received for
a specific RFQ) and orders according
to the oil rigs needs. This involves
regrouping items from several quides

to  receive the best quality, pricing

and delivery terms.

Amn order is then sent to the ven-
dor, who reviews and determines if
the order can be fulfilled. If not, an
order response and a revised quote
are prepared and sent 1o the buying
agent for review and reorder. IT the
order iz acceptable, ihe vendor com-
pletes the order, On the receipt of the
ordered items, payment is made.

THE RISE OF E-SELLING

This whole process for procurement
of supplies and services 1o offshore
oil rigs can be automated wsing the
intermet, web services and integration
between oil Aig owners, buvers, oil rig
officers, vendors and any other infer-
mediates,

The reliability, scalability, ease of
use and administration, and cost-ef-
fectiveness of this kind of web-basad
platform, in terms of supporting proc-
ess-intensive business operations such
as global procurement from a single
window, are well documented, and
have helped oil rig owners realise tre-
mendous savings throogh efficient pa-
per-less work management with trad-
iNg pariners.

“The reliabality, scalability, ease of
use and administration, and cost-ef-
fectiveness of this kind of web-based
platform are well documented. Many

Since its inception in 2000, nwim :
Connect.com has|also aggress Nitic

ﬂpﬂlﬂﬂimmlﬂlﬂﬂﬂ LGS .

as an mﬂmy service, 1o g;ﬁﬁg&‘lﬁq
customers a better understanding of
the machinery and their assunlaﬂ% q
Fud."lubnl:'mptrhmm

The process is initiated by lhl‘.t
suppliers’ dmgmwd'labsmmu '3 -
:h:usad.hhficlm sarn'plif i ltﬁ 2
vessels s-ubsn:ﬂhing o the suppl{m'

mmmhmﬂmnﬂnww:m- g
lysed by the suppliers! lab technicians,
whe then interpret the Tesults and elec-
tronscally transmit their comments o
the suppliers’ central systems.

Innovative use of the m; has ths



ENGIMEERING

become important e-selling chan-
nels for shipping companies and are
decreasing the marketing and distri-
baution costs of  information-cemtric
services,

For example, e-B/L (Bill of Lad-
ing) is now a key component of the
entire shipping processes documen-
tation. This contains proof copics,
which can be checked prior to issu-
ance of the original Bill of Lading,
and minimises re-processing time,
reduces paper flow and eliminates
faxing.

Adl this cuts costs and processing
lime between carriers and shippers
when changes  ocour

The networks beiween shipping
companies and their agents allow
both sides to monitor the bookings
from online and offline marketing ef-
forts in a single database. Bookings
are entered directly onto the systems,
posted to centralised databases and
collected, allowing shipping compa-
nies and their terrtorial sales forces

to operate efficiently.

The intra-firm networks  and in-
tranets also enhance the total ship-
ping service processes from  pro-
duction to distribution by linking up
all related departments and reaching
the pool databases.

[nformation-centric  services be-
fore and after the sales processes in
shipping are delivered directly and
indirectly using secure XML mes-
sages and documentation, Typically,
this involves registration of a  ship-
perfcargo owner'charterer in a ship-
ping line's web application, issue of
digital certificates by shipping line
and website personalisation for  the
shipper by the shipping company,
This enables the shipperfcargo oWn-
erfcharierer to receive information
related to shipment in a customised
and secure Wiy,

Ship charter is a contract by which
a ship i5 hired or leased for be rans-
portation of cargo by sea. Ship char-
tering deals with cargo and vessel
maiching. Success in ship chariening
largely depends on the ship owner-
shipper relationship and the trust and
confidence that exists between the
two, This means a greater degree of
face-to-face interaction, something
the internct cannot provide and ex-
changes such as Baltic Exchange,
NYMEX and Singapore Mercantile
Exchange claim as a competitive ad-
vantage.

However, with web applications
becoming more common and user-
friendly, future maritime exchanges
need not be in cities where brokers

operate.

ONLINE INFORMATIHON
Charterers have their own compiex
systems (many automated) of actu-
ally assessing the ship from the data
available and determining whether
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or not it 15 suitable. The charterer’s
decision to charter the vessel de-
pends on a variety of different cri-
teria, of which vessel inspection is
just one  element, Charterers review
information from numenous sogrees,
including SIRE (a tanker's latest
inspection  report), uploaded onto
OCIMFI's online  database.

"With web applications  be-
coming more common and user-
friendly, fufure maritime exchanges
need not be in cities where brokers
operate. Becapse of the imernet,
the SIRE program dutabase is now
available online 1o all participating
companies, accredited inspectors,
ship cwners and oil terminal opera-
tors. SIREZ2 participanis and govern-
ment organisations can access all
current online reports of required
vessels, inchuding the  vessels de-
tention and casualty record, ns past
experience with the wvessel and its
management. This is of tremendows
imporance 1o ol trading and sched-
uling companies, which can use the
web to access this data in real time
to help them make decisions about
logistics and supply.

A number of private portals such
as the RightShip & Equasis have also
been developed to provide accurate
ardd relighle information on vessels,
owners and managers, On the com-
mercial side, a large number of por-
tals have also sprung up to help ship-
pers and shipping companies enfer
into contract management.

This 15 particularly wseful with spot
maarkel contracis.

Another  e-community  builiaround
cargo  movements  within the  pe-
troleum industry is ShiplCucom, a
lanker-chariering portal, The portal
has successfully attracted il traders,
charterers and tanker operators by
providing quality information, control



of the chariening process, contro] of
confidentiality, fexibility in terms
of business processes, amd  cfhicient
documentation generation and han-
diing. Shipl() also offers news  amd
miarket reports.

These “shared industry” elec-
tronic platforms provide their users
with many additional advaniages,
such as real-time market intelli-
gence, pre- and post-fixiure voyage
management applications, freight
futures trading, and nisk manage-
ment tools, These exchanges have
enabled their users to increase their
operating efficiencies and reduce
costs through a simpler, quicker
and more sutomated ransaction
process,  improved  communics-
tion Aows, reduced paperwork and
duplication, collaborative sysiems,
reduced management time, and re-
duced IT operating costs,

WORKING TOGETHER

Cruceal tor the avalability of this
information is that odl companies,
traders, brokers, schedulers and car-
riers interface their internal systems

with these portals, agencies and ex-
changes in real time for divect  in-
formation access. The critical issue
is that, with many such exchanges
or their associated applications in
the market, how can such disparate
technologies falk to each other and
relay information?

"The nature of shipping is to oper-
ate in an open and highly compets-
tve  market, so it is inevitable that
the web is playing an increasingly
prominent role in shaging more ef-
ficaent markets."One noteworthy ne-
sponse has been that of the Maritime
Elecironic Commérce Association
(MECA),

which enjoved some early success
with an XML schema for procure-

ment and has recently launched J".-'Eu.r-
itime Chartering Mark-up Language
(MCML). a data scheme for organ-
ising ship descriptions, voyage fikes=S
and post fixture information. Stanilss
ards such as MCML are a preatil
vantage to the tanker industry
15 a fertile breeding ground fo
new XML chartering  prot
The nature of shipping is ta
uie 1 an open and highly o
tive market, 0 it is inevils
the web is playing an incneas
prominent role in shaping mo
cient markets. With the global ¢
legistics market stated for signi
growth over the coming years, it
ftimse that maritime plavers g
their rightful share of the pie.
The web has become a ubiquigis
10l for enhancing all aspects of -T
to-duy marine business, Mati
players have to embrace the web, in=
corporating the logical connectivity A%
to move shipping data from applica- N
tion to application at speeds and vol- -
urmnes that result in greater visibility 23
in supply chains. g ]
Ulltimately, the success of e-basi-
ness rests on the ability of buyers,
suppliers and I'T service providers (o &
work together 1o develop easy-to-use

operational web  technology solu-
tions for the benefit of all parties.
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Dil Prices:

a historical review

rude oil prices behave much as any other commadity with wide price

swings in times of shortage or oversupply. The crude oil price cycle

may extend over several years responding to changes in demand as
well as OPEC and non-OPEC supply.

The ULS. petroleum industry's price has been heavily regulated through pro-
duction or price controls throughout much of the twentieth century. In the post
World War I era U.S. oil prices at the wellhead have averaped $23.57 per bar-
rel adjusted for inflation 1o 2006 dollars. In the shsence of price controls the
LS. price would have tracked the wodd price averaging $25.56. Over the same
post war period the median for the domestic and the adjusted workd price of
crude oil was $18.43 in 2006 prices. That means that only fifty percent of the
time from 1947 to 2006 have oil prices exceeded $18.43 per barrel. (See note
in box on right.)

Unitil the March 28, 2000 adoption of the 522-528 price band for the OPFEC
basket of crude, oil prices only exceeded $23.00 per barrel in response to war
or conflict in the Middle East. With limited spare production capacity OPEC
has abandoned its price band and for close to three vears was powerless to stem
a surge in oil prices which was reminiscent of the late 1970s.

The Very Long Term View

The very long term view is much the same, Since 1869 US crude ol prices
adjusted for inflation have averaged $20.71 per barrel compared to $21.57 for
world odl prices.

Fifty percent of the time prices were LS. and workd prices were below the
median oil price of $16.59 per barrel.

If long term history is a guide, those in the upstream segment of the crude
il industry should strocture their business to be able to operate with a profit,
below $16.59 per barrel half of the time.

Post World War 1T

Pre Embargo Period

Crude Oil prices ranged between $2.50 and $3.00 from 1948 through the
endl of the 1960s. The price oil rose from $2.50 in 1948 to about $3.00 in 1957,
When viewed in 2004 dollars an entirely different story emerges with crude
oil prices fluctuating between $15 - $17 during the same period. The apparent
20% price increase was just keeping up with inflation.
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From 1958 to 1970 prices were stable at abowt $3.00 per barrel, but in real
terms the price of crude ail declined from above $16 to below 313 per barrel.
The decline in the price of crude when adjusted for inflation was amplified for the
imternational producer in 1971 and 1972 by the weakness of the US dollar.

OPEC was formed in 1960 with five founding members Iran, Irag, Kuwait,
Saudi Arabia and Venervela. By the end of 1971 six other nations had joined
the group: Qatar, Indonesia, Libya, United Arab Emirates, Algeria and Niger-
ia, From the foundation of the Organization of Petroleum Exporting Countries
through 1972 member countries experienced stewdy decline in the purchasing
power of a barre! of oil.

Throughout the post war period exporting countries found increasing de-
mand for their crude oil bt a 40% decline in the purchasing power of a barrel
of crude. In March 1971, the balance of power shified. That month the Texas
Railroad Commission set proration at 100 percent for the first time. Thismeant | i ion i -
that Texas producers were no longer limited in the amount of odl that they could " =
produce. More importantly, it meant that the power to control crude oil prices i
shified from the United States {Texas, Oklahoma and Louisiana) 1o OPEC. A
linthe over two years later OPEC would through the unintended consequence of
war gef a glimpse at the extent of its ability to influence prices.

Middle East Supply Interruptions - b -

Yom Kippur War - Arab (8l Embargo '-

In 1972 the price of crude oil was about $3.00 per barrel and by the end of 1974
the price of oil had quadrupled to over $12.00, The Yom Kippur War started with
an attack on Israel by Syria and Egypt on October 5. 1973, The United States v
and many countries in the western world showed strong support for Ismel. Asa
result of this support several Arb exporting nations imposed an embargo on the
countries supporting lsrael. Arab nations curtailed production by 5 million bar
rels per day (MMBPDY) about | MMBPD was made up by increased production
in other countries. The net loss of 4 MMBPD extended through March of 1974
and represented 7 percent of the free wodd production.

If there was any doubt that the ability to control crude oil prices had passed
from the United States to OPEC it was removed during the Arab Ol Embargo,
The extreme sensitivity of prices (o supply shortages became all 100 apparent
when prices increased 400 percent in six short moaths.

From 1974 to 1978 world crude oil prices were relatively flat ranging from
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$12.21 per barrel to $13.55 per barrel, When adjusted for inflation the price i —— b _
over that period of time exhibited a moderate decline. = f_,w, = —

.lll- - 1
Crises in Iran and Irag

1979 and 1980, The Iranian revolution resulted in the koss of 2 o 2.5 million

Events in Iran and Iraq led 1o another round of crude oil price increases in l: L{M

barrels of oil per day between November, 1978 and June, 1979, At one point | - — | &
production almost halted. O w-l_r:&;:l?:&_ g
Iraq invaded Iran in September, 1980 by November the combined production a= | T
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of both countries was oaly a million barrels per day and 6.5 million barrels
per day less than a year before. Woddwide crude oil production was 10 percent
Jower than in 1974,

The combination of the Iranizn revolution and the Irag/Tran War resulted in
crude oil prices more than doubling from $14 in 1978 1o $35 per barrel in 1981,
Twenty-five years later Iran's production is only two-thirds of the level reached
under the povernment of Reza Pahlavi the former Shah of Iran.

US 0il Price Controls - Bad Policy?

The rapad increase in crude prices from 1973 to 19681 would have been much
less were it not for United States energy policy during the post Embargo perod.
The US imposed price controls on domestically produced il in an attlempt to
lessen the impact of the 1973-74 price increase. The obvious result of the price
controls was that ULS. consumers of crude oil paid about 50 percent more for
imports than domestic production. Put another way U.S producers received less
than world market price.

Did the policy achieve its goal? In the short term the recession induced by
the 1973-1974 crude odl price rise was less because US. consumers faced lower
prices. However, it had other effects as well. In the absence of price controls
LS. exploration and production would certainly have been significantly great-
er. The higher prices faced by consumers would have resulted in lower rates of
consumption: sutomobiles. would have had higher mileage sooner, homes and
commercial buikdings would have been begter insulated and improvements in
inchestrial energy efficiency would have been greater than they were during
this period. As a consequence, the United States would have been less depend-
ent on imports in 1979-1980 and the price increase in response to Iranian and
Iragi supply interruptions would have been significantly bess,

OPEC"s Failure to Control Crode 6] Prices

OPEC has seldom been effective at controlling prices. While often referred
to as one OPEC does not satisfy the definition of a cartel. One of the primary
requirerents is 4 mechanism to enforce member quotas. During the 1979-
1980 period of rapidly increasing prices, Saudi Arabia's oil minister Ahmed
Yamani repeatedly warned other members of OPEC that high praces would
lead 1o a reduction in demand. His warnings fell on deaf ears.

Surging prices caused several reactions among consumers: better insula-
tion in mew homes, increased insulation i many older homes, maore energy
efficiency in industrial processes, and mtomobiles with higher mileage. These
factors along with a global recession caused a reduction in demand which led
to falling crude prices. Unfortunately for OPEC only the global recession was
termporary. Nobady rushed to remsove insulation from their homes of Lo replace

= energy efficient plants and equipment - much of the reaction to the oil price in-

crease of the end of the decade was permanent and would not respond to lower

& prices with increased demand for ol
= The higher prices also resulted in increased exploration and production out-
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side of OPEC. From 1980 to 1986 non-OPEC production increased 10 million
barrels per day. OPEC was faced with lower demand and higher supply from
outside the onganization.

From 1982 1o 1985 OPEC atternpted to set production quotas low enough o
stabilize prices, These attempts met with repeated failure as various members
of OFEC would produce beyond their quotas. During maost of this period Saudi
Arabia acted as the swing producer cutting its production to stem the free fall-
ing prices. In August of 1985, the Saudis tired of this mole. They linked their
oil prices to the spot market for crude and by early 1986 increased production
from 2 MMBPD to 5 MMBPD, Crude oil prices plummeted below S10 per
barrel by mid-1986,

A December 1986 OPEC price accord set 1o target $18 per barre] was already
breaking down by January of 1987, Prices remained weak. The price of crude
oil spiked in 1990 with the uncertainty associated Iragi inviion of Kuwait and
the ensuing Gulf War, but following the war crude oil prices entered a steady
decline until in 1994 inflation adjusted prices attained their lowest level since
1973

QOPEC had mixed seccess at controlling prices. There wene mistakes in tim-
ing of quoda changes as well as the usual problems in maintaining production
discipline among its member countries,

The price cycle then turned wp. The United States economy was strong and
the Asian Pacific region was booming. From 1990 1o 1997 world oil consump-
tiom increased 6.2 million barrels per day. Asian consumption accounted for all
but 300,000 barrels per day of that gain and contributed 1o a price recovery that
extended into 1997,

The price increnses came 1o a rapid end when the impact of the economic
crisis in Asia was either ignored or severely underestimated by OPEC, In De-
cember, 1997 OPEC incressed its quota by 2.5 million barrels per day (10 per-
cent) 1o 27.5 MMBPD effective January 1, 1998, The rapid growth in Asian
econamies had come 1o a halt and in 1998 Asian Pacific oil consumption de-
clined for the first time since 1982, The combination of kower consumption
and higher OPEC production sen prices imto a downward spiral In response,
OPEC cut quetas by 1.25 million b/d in April and 1.335 million in July. Price
continued down through December 1998, Prices began to recover in eary 1999
and OPEC reduced production apother 1.719 million barrels in April 1999, As o e i i
usual not all of the quotas wene observed but between eardy 1999 and the mid-
die of 1999 OPEC production dropped by about 3 million barrels per day and
was sufficient to move prices above $25 per barrel.

With minimal Y2K problems and growing US and wordd economies the
price continued 10 rise throughow 2000 1o a post 1981 high, Between April
and October three successive quota increases todaling 3.2 million barrels per =
day were not able 10 stem the price increases. Prices finally started down E
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Russian production increases dominated non-OPEC production growth from
2000 forward and was responsible for most of the non-OPEC increases since
ihe turn of the century.

Once again it appeared that OPEC overshot the mark. In 2001 a weakening
US economy and increases in non-OPEC production put dowrnward pressure
on prices. In response OPEC once again entered into a series of reductions in
miember quotas cutting 3.5 million barrels by September 1. 2001. In the absence
of the September 11, 2001 tervorist attack this would have been sufficient to
mioxberate or even reverse the trend. In the wake of the attack the crude oil price
plummeted. Spot prices for the US. benchmark West Texas Intermediate were
down 35 percent by the middle of November, Under normal circumstances a
drop in price of this magnitude would have resulied an another round of quota
recluctions but given the political climate OPEC delayed additional cuts until
January 2002 when it redsced its quota by 1.5 million barrels per day and was
joined by several non-OPEC producers including Russia who promised com-
bined production cuts of an additional 462,508 barrels. This had the desired ef-
fect with oil prices moving into the $25 range by March, 2002. By mid-year the
non-OPEC members were restoring their production cuts but prices contimue to
rise and U.S. inventories reached a 20-year low later in the year.

By year end oversupply was not a problem. Problems in Venezuela led to a
strike a1t PDVSA causing Venczuelan production to plummet, In the wake of
the strike Venezuela was never able o restore capacity to its previous level and
is 5till about 900,000 barrels per day below its peak capacity of 3.3 million bar-
rels per day. OPEC increased quotas by 2.8 million barrels per day in January
and February, 2003,

On March 19, 2003, just as some Venezuelan production was beginning to
return, military action commenced in Irag. Meanwhile, inventories remained
low in the ULS. and other OECD countries. With an improving economy LS,
demand was increasing and Asian demand for crude oil was growing at a
rapid pace. The Joss of production capacity in Iraq and Venezuela combined
with increased production to meet growing international demand led to the
erosion of excess oil production capacity. In mid 2002, there was over & mil-
lion barrels per day of excess production capacity, but by mid 2003 the ex-
cess was below 2 million. During muoch of 2004 and 2005 the spare capacity
to produce cil has been under one million barrels per day. A million barrels
per day is not enough spare capacity to cover an interruption of supply from
almost any OPEC producer. In a word that consumes over 80 million bar-
rels per day of petroleum products that adds a significant risk premium to
crude oil price and is largely responsible for prices in excess of $40 per barrel,
Impact of Prices on Industry Segments Drilling and Exploration

Boom and Bust The Rotary Rig Count is the average nomber of drilling rigs
actively exploring for il and gas. Drilling an oil or gas well is a capital invest-
ment in the expectation of refurns from the production and sale of crude oil or
natural gas. Rig count is one of the primary measures of the health of the explo-
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ration segment of the oil and gas industry. In a very real sense it 15 a measure 8 2y o
of the oil and gas industry's confidence in its own future. -

At the end of the Arab Qil Embargo in 1974 rig count was below 1500, It
rose steadily with regulated crude oil prices to over 2000 in 1979, From 1978
to the beginning of 1981 domestic crude oil prices exploded from a combina-
tion of the the rapid growth in world energy prices and deregulation of domes-
tic prices. At that time high prices and forecasts of crude oil prices in excess

running had more than doubled., T

It is important 1o note that the peak i drilling occurred over a year after —_—
oil prices had entered a steep decline which continued until the 1986 price
collapse. The one year lag berween crude prices and rig count disappeared in
the 1986 price collapse, For the next few vears the economy of the towns and W Wi
cities in the oil patch was characterized by bankruptcy, bank failures and high
unemphoyment.

Alter the Collapse

Several rends established wene cstablished in the wake of the collapse in crode
prices. The lag of over a year for drilling to respond 10 crude prices is now re-
duced 1o & maner of months. (Note that the graph on the right is limited o rigs
invodved in exploration for crude oil as compared to the previows graph which
also inchaded rigs involved in gas exploration.) Like any other industry that goes
through hard times the oil business emerged smarter, leaner and more conserva-
tive. Indusiry participants, bankers and investors were far more aware of the risk
of price movements. Companies long familiar with accessing geologic, produc- i
tion and management risk added price risk to their decision criteria. i 2t

Technological improvements were incorporated: 1
» Increased use of 3-D seismic data reduced drilling risk. I """ i
» Directional and horizontal drilling led to improved production in marny i
Teservoars. o 'I

* Financial instruments were used to limit exposure to price movements,

* Increased use of CO2 floods and improved recovery methods to improve O
production in existing wells. * M
In spite of all of these efforts the percentage of rigs employed in drilling for o

crude 01l decreased from over &0 percent of total rigs at the beginning of 1988
to under 15 percent until a recent resurgence.
Well Completions - A measure of success? Rig count does not tell the
whale story of oil and gas exploration and development. [ is certainly a good
measure of activity, but it is not a measure of success,
Afrer a well is drilled it is either classified as an oil well, natural gas well or
dry hole. The percentage of wells completed as oil or gas wells is frequently
used as a measure of success. In fact, this percentage is often referred to as E

the success rate.  Immediately after Workd War 11 65 percent of the wells
drilled were completed as ofl or gas wells. This percentage declined to abow
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57 percent by the end of the 1960s. It rose steadily during the 19705 1o reach

70 percent at the end of that decade. This was followed by a plateau or mod-

est decline through most of the 1980s. Beginning in 1990 shortly after the

harsh lessons of the price collapse completion rates increased dramatically to

77 percent. What was the reason for the dramatic increase? For that matler,

what was the cause of the steady drop in the 19505 and 19605 or the reversal

in the 197057 Since the percentage completion rates are much lower for the

more risky exploratory wells, a shift in emphasis away from development

would result in lower overall completion rates. This, however, was not the

case. An examination of completion rates for development and exploratory

| wells shows the same general pattern. The decline was price related as we

will explain later. Some would argue that the periods of decline were a result

of the fact that every year there is bess oil to find. If the industry does not de-

velop betier technology and expertise every year, oil and gas completion rates. | ™= I

should decline. However, this does will not explain the periods of increase, mam UL SHESHINGE

The increases of the seventies were more related to price than technology. Y | D

When a well is drilled, the fact that oil or gas is found does not mean that the 1

well will be completed as & producing well. The determining factor is eco- 1§ ™7

nomics. If the well can produce enough oil or gas to cover the additional cost |

of completion and the ongoing production costs it will be put inte production. g B EEREI

Otherwise, its a dry hole even if crude oil or natural gas is found. The conclu. | Twow = e maaa e s as

sion is that if real prices are increasing we can expect & higher percentage of | Tl

successful wells, Conversely if prices are declining the opposite is true. The

increases of the 1990s, however, cannot be explained by higher prices. These

increases are the result of improved technology and the shift to a higher per-

centage of natural gas drilling sctivity. The increased use of and improve-

ments to 3-D seismic data and analysis combined with horizontal andand | 1 0 1 L1 DR

directional drilling improve prospects for successful completions. The fact i"' i A

that natural gas is easier 1o see in the seismic data adds to that success rate. 1 I

Most dramatic is the improvernent in the the percentage exploratary wells

completed. In the 1990s completion rates for exploratory wells have soared

from 25 to 45 percent. R e
Warkover Rigs - Maintenance Workover rig count is a measure of the in- i, RS

dustry’s investment in the maintenance of oil and gas wells. The Baker-

Hughes workover rig count incledes rigs involved in pulling production tuk-

ing. sucker rods and pumps from a well that is 1.500 feet or more in depth,

Workover rig count is another measure of the health of the oil and gas in-

dusiry. A disproportionate percentage of workovers are associated with oil

wells. Workover rigs are used 1o pull tubing for repair or replacement of rods,

pumps and twbular goods which are subject to wear and corrosion. A low

level of workover activity is particularly worrisome because it 1s indicative

of deferred maintenance. The situation is similar to the aging apartment

building that no longer justifies major renovations and is milked as long as

it produces a positive cash flow. When operators are in a weak cash position

workovers are delayed as long as possible. Workover activity impacts many-

facturers of bing, rods and pumps. Service companies coating pipe and

other tubular goods are heavily affected.
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Guenov holds

. Guenoy holds MEng degree in Mechani-
cal Engineering and PhI} in Operations Re-

search, He has acquired research and indus-
trial experience from a variety of ficlds, including
the Design and Discrete Optimisation of Materials
Handling Systems and Equipment, Integrated Design
and Cost Estimating of Large Marine Made-to-Order
Products, and Multidisciplinary Design, Analysis and
Optimisation in the Aerospace sector. He has made a
significant contribution to the MDO field, especially
the field of design tool integration and design change
propagation modelling. In the early 1990s he led one of
the first successful multidisciplinary research projects
in geographically distributed design, including the imte-
gration of Parametric CAD systems, Knowledge Based
Systems, Object Oriented Databases and middleware,
The results were fed back into the asrospace, shipbuild-
ing and offshore industry.

Prof. Guenov's current activities are also interdis-
ciplinary. He has been the Principal Investigator of
EPSRC funded projects on decomposition of complex
systems as well as research funded by BAE SYSTEMS
in modelling and simulation for Synthetic Environ-
ments. Prof Guenov also leads Cranfield's €1.6M par-
ticipation in a €70M FP6 Enropean project VIVACE
= “Walue Improvement through a Virtual Aeronautical
Collaborative Enterprise” where he direcis research
mio Multidisciplinary Design Optimisation, Design to
Design Ohjectives and Distributed Information Sys-
tems Infrastructure for Large Enterprises.

Prof. Guenow is a Fellow of the Institute of Mechani-
cal Engineers, a Member of the Royal Acronautical So-
ciety and The Association of Cost Engineers, and is 2
Chartered Engineer

Jamies Jenkins

ames  Jenkins  has

over 35 years experi-

ence in metallurgical
engineering and corrosion
control, In addition 10 work-
ing for the US MNavy from
1966-1995, Mr. Jenking has
been an independent con-
sultant since 1972, His du-
ties for the Navy included research and development in
the areas of metallurgy and corrosion control technology
for the Naval Shore Establishment. He was involved in
development of technology for design, construction, op-
eration and maintenance of facilities and equipment, as
well as direct field activities. For his consulting clients,
Mr. Jenkins has acted as investigator and expert wiiness
in cases involving equipment failures due to corrosion,
as well as providing expertise on a variety of subjects
such as wastewaler treatment plant equipment, a progul-
sion pump for oceangoing hydrofoils and construction of
offshore oil drilling platforms.

Mr. Jenkins is active in several technical societies and
has presented many articles and papers. He has taugiht
semninars for the US MNavy, the National Association of
Corrosion Engineers and the Nickel Development In-
stitite. Mr. Jenkins received his B.S. in Metallurgical
Engineering from the University of Arizona School of
Mines in 1966
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Natural gas has

been left outside the
environmental analysis,
Bt of 15 a global factor of
antliropogenic impact

by : Stanislav Patin

Natural gas
in the marine
gnvironment

n contrast with oil hydrocar-

bons, which have been an object

W wiche and detailed ecogoei-
cological swdics worldwide, natural
g and its coimponents have been kel
outside the sphere of environmental
alr'|:l|:.'\.i.=.. ~:~.'|ntr~.'|l. amdd n.gulmmn. AL
the samse fime, the input of natural gas
and products of its combustion into the
binsphere is one of the typical and gho-
hal factors of anhropogenic impc

Below you will find informatson on
sources and composition of natural
gus in the marine environment

Comnposation and sources of natural
gis in the water

Matural gas is closcly related to
crde oil. Both substances are thought
1o have formed in the earth’s crust as
a result of transformation of organe
muatter due o the heat and presong
af the overlying rock. All oil deposits
contain natural gas, althodeh natwral
gits 15 often found without o, Gas Iy
drocarbens can also be produced as
g resull of microbial decomposition
of organic substances and, less of-
e, due o reduction of mineral salis.
Many of these gases are released inko
the pimosphere or hydrosphere, or
they accumulate in the upper lnyers of
ihe earth’s crust.

The composition of natural gas var-
ics It depends on the origin, 1ype,
penesis, and location of the deposit,
geodopical structure of the region, and
other Factors, Matural gas chi




sasts of saturated aliphatic hydrocar-
bons, i.e., methane and its homologues.
The deeper the location of gas deposit,
the higher the number of methane
homologues. In gas condensate Rekds,
the content of methane homologues
s usually considerably higher than
the kevel of methane, In gases associ-
ated with oil, the content of methane
homologues is comparable with the
comtent of methane. Large amount of
goses associabed with ail is dissolved
in this oil. Duning ol extruction, &s the
pressufe poes down, gases come to the
surface of the oil, They are neleased
in the environment in volumes of 30-
300 m3 for every ton of extracted oil.
These gases give about 30% of the
gross tofal production of combustibde
gides im the wordd, However, over 25%
of this amount are fnred off becass
of the absence of the nesded capacities
and equipment for gas collection and
Processing,

Cxher components commonly fiound
in natural gas are carbon dionide, hy-
drogen sulfide, nitropen, and helnm,
Usually, they constitute an insignifi-
cant proportion of natural gas compo-
sition. However, in some aneas, their
concentrations ¢an be considerably
higher.

Besides the previously mentioned
sources of natural gas (iransforma-
thons of organic matter in the canls
crust, microbial decomposition  of
organic substances, and reduction of
mineral salish, gas hydrates are anoth-
er extremely promising source of gas
hydrocarbons on the sea botiom. Ac-
cording to some estimates [Zubova et
al., 1990; Kelland, 1994], the resarves
of gns hydrates are an onder of mag-
nitude higher than potential recover-
able gas resources of all conventionsl
fields in the world.

From the physicochemical point of
view, gas hydrates can be considered

as a modification of ice that has a high
content of gas. They are solid crystal-
lized substances that look like com-
pressed snow. Hydrates form during
the imersction of many components
of matural gas (methane, ethane, pro-
pane, isobutane, carbon dioxide, and
hydrogen sulfide) with water under
certain combinations of high pressune
and relatively fow tempermune.
Hydrate formation usually accom-
panies and complicates gas and ol
extraction and transportation becatse
hydrates can accunulate on the sides
af wells and pipelines and thus plug
them. The methods used to overcome

seafloor surface to tens and even hun-
dreds of meters deep. In regions with
a cold and moderse climate at depihs
of over 500 m, methane can accumu-
late in a form of crystal gas hydrates,
In arcas with a warmer climate, some
methane from shallow formations. is
often neleased from the sediments into
the water column and then into the at-
miosphere,

Methane can appear in the marine
environment not only due o micro-
bial and biochemical decomposition
of the organic substance in botiom
sediments. It can also occur as a ne-
sult of the natural bottom seepage of

these  difficulties combustible gases

it - pumplg ; from shallow oil-

different  inhibi.  OVer 23% of associated gases ad gee-bearing
are flared off due to lack of

tors  {methanol, structures.  Such
capacities for gas collection :

glycol, and solu- apd provessing, seeping has been

tions of potassium found in the Gulf

chloride) into the of Mexico, North

wells and pipelines, delydrating the
gas, and heating it up 1o lemperatures
higher than the temperature of hydmee
formation.

Similar to oil, gas enters the en-
vironment due to both natural and
anthropogenic  processes,  Among
the major mechanisms of methone
natural production in the biosphere,
the decomposition of organic mutter
by methane-producing bacteria (eg.,
Methanococous, Methanosarica) de-
serves a special mention. These bacte-
ria are able to get the energy by neduc-
ing curbon dioxide in accordance with
CO2 +4H2 = CH4 + ZH20 reaction.
These processes are typical for the silt
deposits of lakes and marshes and for
marine sediments that are lacking in
oxygen and rich in organic matter,

Microbial methane formation in the
oceans is usually accompanied by sul-
fur reduction and the release of hydro-
gen sulfide. These take place inside
the upper part of sediments from the

S— )R

Sea, Black Sea, Sea of Okhotsk, and
other mairine areas. This proces can
leadd to inbensive vertical flows of hydno-
carbon gases from the bottom to the sea
surface. Sometimes i s accomgeanied
by gas hydrate decomposition,
Owver the last 100 years, the natural
processes of biogeochemical produc-
tion and distribution of methane in
the biosphere are under lange-scale
anthropogenic impact. According to
some estimates, anthropogenic sourc-
o5 contribule as much as 40-00% of
methane into the global atmospheric
flow of this gas [Novorhevnikova,
1995]. Large quantities of hydrocar-
bon gnses are released during many
kinks of anthropogenic activity. These
inclade oil, gas, and coal production
and transportation, burning of fossil
fuels, infensive rice cullivation, ani-
mal farming, and garbage dumping.
Lately, the increased levels of meth-
ane have been found even in areas of
intensive aquaculture in the coastal -
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waters, In these areas, methane could
be formed as a result of decomposi-
tion of food residuals and metabolites
of cubtivated water organisms,

The global consequence of all these
anthropogenic impacts is the graduool
increase of methane concentration in
the atmosphere over the last 100 years
- from O.Tx10-4% to 1. 7x10-4% (in
volume). Many scientisls believe that
pases released due to human activi-
ties have already begun to affect the
earth’s overall temperature and the
methane anthropogenic emission is
responsible for about 30% of the wtal
warming effect. IT the concentrations
of meethane and other greenhouse gas-
es in the atmosphere keep increasing,
global chamges in climatic conditions
on the carth will be noticeabbe in the
near future,

Another component of natural gas
- hydrogen salfide - is water sodu-
ble in coptrast with methane, It can
cause hazardous pollution situations
in both the atmosphere and the wa-
ter environment. ks proportion in the
composition of natural gas and gas
condensate, a5 previously mentioned,
somelimes reaches more than 20%.
Pollutson by hydrogen sulfide can
lead 1o disturbances in the chemical
composition of surface waters, This
g belongs 10 the group of poisons
with acute effects. Its appearance in
the atmosphere and hydrosphere can
cause serions eoomomis damage and
miedical problems among local popu-
lation. Unfortunately, in Russia, air,
s0il, and water pollution by hydrogen
sulfide and sulfur dioxide has been re-
ported in a number of regions. Espe-
cially severe consequences for human
health and biota have been observed
in the basin of the low Volga River in
the zone of development of the Astra-
khanskoe gas condensate field [Ecol-
< ogy and impact of natural gas on or-

ganisms, 1989).

The sources of aimospheric pollu-
tion also include flaring of natural gas
on the offshore platforms and onland
terminals, Some estimates [Caims,
19992] showy that about 105 of wial gas
production and up to 30% of associal-
ed gases are bumed here. The behav-
ior and distribution of the products of
matural gas flaring in the atmosphere,
their removal by precipitation, and the
impact on the water enwvironment have
not been studied. The same situation
is true regarding gas emissions at dif-
ferent stages of s productson, trans-
partation, and processing.

Animportant anthropogenic sourceof
gas hydrocarbons in the water environ-
ment i the offshore dnlling accidenis,
Their environmental consequences can
be very hazandous. Especially dramatic
situstions developed in the Sea of Asov
i vesut of two barpe accidents on drill-
ing rigs in the summer-auamn of 1982
and 1985, These acendents caused kong.-
ferm releases of karpe amounts of natu-
ral gas into the water accompanied by
self-inflaming of the gas. During these
events, the levels of methane in surface
waters exceeded the background oon-
centrations up to 10-100 times. The air
samples also showed very high concen-
trations of methane. These accidents
drastically disturbed the composation
and hiomass of the waler fauna and
caused mass mortality of many organ-
isms, inclhading fish and benthic mol-
busks. Similar incidents probably took
place in other regions of the world as
well. However, there are no publica-
tions on this topic available.

Another potential source of gas in
the hydrosphere is damaged gas pipe-
lines, both on the seafloos and on land
where they cross over rivers and other
water bodses. The causes of such dam-
age can vary from COMOsION proc-
esses to natural disasters (severe ice
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conditions, seismic activity, and earth-
quakes). It should be noted that hy-
drocarbon gases are piped over great
distances iotaling many thousands
of kilometers, These pipelines cross
Iuowdreds of water bodies. Possible
pipeline damages can kead to hazard-
DU TMpEECEs o walber ecosysiems, The
nezative fisheries consaquences in such
oy rraty 2o bevond the limits of kocal
scale. Regional problems can emerge if,
for example, an accidental gas blowout
or leakage blocks the spawning migra-
thoan of anadnomous fish.

Methane impact on waler organ-
isms and communities

Water toxicology  of  salurated
aliphatic hydrocarbons of the methane
series has not been developed thos fae,
This gap cannot be filled by available
materials on the woxicity of other gas-
EOWS polsons (eg. carbon oxibe, hy-
drogen sulfide, and amamonia) for fish.
Clear belmvioral specifics of each of
these gases in the water environmens
do not allow us to extrapolate these
data to predict the biological effects
of methane and other saturated hydro-
carbons. However, the 1oxicity daa
on differemt gasecus poisons can help
to reveal some general features of in-
teraction belween gaseous traces and



marine organisms [Patin, 1993],

The first important feature is the
quick fish response to a toxic gas as
compared with fish response o other
dizzolved or suspended toxicants. Gas
rapidly penetrades into the organ-
ism (especially through the gills) and
disturbs the main functional systems
(respiration, nervous sysiem, blood
formation, enzyme activity. and oth-
ers). External evidence of these dis-
turbances inchedes a number of come-
mon symploms mainly of behaviosal
nature {e.g., fsh excilerment, increased
activity, scaltering in the water). The
intervil between the moment of fish
contact with the gas and the first
symptoms. of poisoning (latent period)
is relatively shoet,

Further exposure leads 1o chronx
poisoning. Al this gage, cunmlative
effects at the hiochemical and physi-
odogical levels occur, These effects
depend on the nature of the toxicant,
exposure ime, and  environmental
conditions. A general effect typical for
all fish is gas emboli. These emerge
when differemt gases (including the
inert ones) oversaturate water, The
symploms of gis emboli include the
rupture of fissues (especially in fins
and eves), enlarging of swim bladder,
disturbances of circuldory system,
and a mumber of other pathological
changes.

These general features of fish re-
sponse observed in the presence of
amy gas in the water environment ane
likely to be found for saturated gas hy-
drocarbons as well. Available muateri-
als derived from the medical oxicol-
ogy of methane and its homologses
suppaort this suggestion,

Medical toxicology  distinguishes
between three main types of intoxica-
tion by methane:

Igzht, nesults in meversible, quickly disap-
pearing effects on the functions of central

pervous and candiovasaudar systems;

medium, manifests fsell in deeper
functional chamges in the central nerv-
ous and candiovascular systems and
increase in the number of leukocyles
in the peripheral blood; and

heavy, results in irreversible distur-
bances of the cerebrum, heart tissues,
and alimentary canal as well as acute
form of leukocytosis,

These types most likely adequately
describe the general patterns of meth-
ane effects in vertebrates. However,
its fearures in respect to ichthyofaumna

tures. Thus, toxicant concemrations
that do not cause any effect under low
temperalures can become lethal with
increasing water (emperature. This
circumstance should be taken into
consideration during ecotoxicobogical
assesement of the potential impact of
natural gas and other toxicants, espe-
cially when studies are conducted in
high latitudes. In such regions, meth-
ane hydrates may be accumulaed
during the winter and dissociate dur-
ing the increased temperatures in the
summer. This may be followed by the

remain (0 be studied. Fish resistance  releasing of free methane with corre-
1o the presence of gas at different life  sponding environmental consequenc-
stages 5 of spe- &5
cial in Wi it
mul:r;mxfm t:: foxicant concentrations that hmﬂm sl
e dauﬂmm'e any effect under ' <™ronmentl
most  vulnerable res can become factor that directly
pesiods e the wm increasing water Mvences the gas
carly lfe stoges.  fomperature. impact on water
The question of . organisms is the
whether this gen- concentration  of

eral pabtern s tvpacal for saturated
hydrocarbons sill remains open, The
importance of this issue in assesang
biological effects of natural gas in the
waker environment is quite obvious,
Duning toxicodogical studies of dif
ferent gases, including methane and its
derivatives, one must take into consid-
eration the influence of other faciors
{especially temperature and cxygen
regime) that can radically change the
direction and symptoms of the cffect.
In particular, increasing temperatune
wsually intensifies the toxie offect of
practcally all substances on fish be-
cause of the direct correlation between
the level of fish metabolisim and water
temperature. From the physiological
perspective, this can be explained not
only by the general intensification of
fish metabolism but also by the in-
crepsed permeability of the Ossues
for the poisons and increased oxygen
consumpiion under high tempers-
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dissolved oxypen. Numerous siudies
show that the oxygen deficit directly
condrols the rate of fish metabolism
and decreases their resistance to many
organic and inorganic poisons. This
decrease  sometimes depends more
on the species characteristics and the
rale of their gas metabolism rather
than on the nature of the poison. From
the physiological perspective, such a
phenomenon is explained by the fact
that the level of hemoglobin in fish
blood and the rate of blood circulation
through the gills increase under oxy-
gen deficit, Clearly, such effects are of
special interest when interpreting the
data on fish response to natural gas in
situations of significant change in the
oxygen regime (.4, during ewtrophi-
cation of water bodies or seasonal and
weather variations of the oxygen con-
tent),
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Eastern Europ’s gas
supply remains
uncertain

he stability of gas supply
I has become an issue of in-

creased imporiance in Eu-
rope of late, While Russia and the
former Soviet states are embrodled
in disagreements Over gas prices,
questions are being asked concern-
ing the stability of several pipelines
in Europe.
The umexpectedly cold weather
at the beginning of the vear took
Georgia by surprise and demand

| for gas rose to unprecedented levels,

A spokesman for Ukraines state-
owned energy firm Naftogaz sad

[ that the extra gas the country con-

ANAILYTICAL REPORT . —

sumed was needed (o cope with the
especially codd January weather.

In response, Hussia’s gas meonop-
oly Gazprom, which supplies over a
quarter of Europe’s gas, mainly via
the Ukraine, commenied that the
Ukraine was preventing Russia from
mﬂ-“iﬂb its international obligations.

The Ukrainian Prime Minister,

Yuri Yekhanurov, said his coun-
trys consumption of gas had ex-
ceeded 400 million cubic metres
in a 24-hour pericd @ a record level,
amounting to abowl 43% maore than
during an average winter day. Tem-
peratures fell lower than -30°C in
Ukraine during Jamoary, severely
siraining its energy infrastructure.

“The countries of Central and East-
ern Europe ane among the most de-
pendent on Russian gas."Gazprom
implemented emergency measures (o
compensate for the missing volumes
by using underground storage facili-
ties in European couniries, The ener
gy piant said it was extracting nearly
85 million cubic metres of gas above-
plan daily 1o meel the demand,

OMGOING DISPUTES

Tension has been mounting be-
tween Russia and Ukraine recently
over a new gas pricing deal which
doubles the amount Kiev has to
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The European gas supply

is threatened by the fack of
security on various Eastern

European pipelines.

pay for its gas.

The signing of the deal, which was
agreed on 4 January 2006, has been

postpemed until various issues have
been resolved, not keast ihe isswe of
ensured supply highlighted above.
Under the five-year deal, Ukraine
will buy Bussinn and Central Asian
gas for 5395 per Lm® on average.

The dispute led to CGazprom tem-
porarily tumning off Ukrmine’s sup-
ply. which in tum disrupted supplies
to a swathe of Europein countries,
Western and  Central  European
countries produced abour 80% of
the gos they needed in 2004, The
biggest producers were ihe UK, the
Metherdands and Norway,

O the gas imparted from ouside
the region, two-thirds came from
Giazproamn,

The Ukrainian pipeline network
carried approximately 80% of this
supply with the rest travelling through
a smaller pipeline crossing into Poland
and Germany via Belarus, Most of the
rest of the gas imported into Ewrope
coamis from Adgeria,

FIPELINE SECURITY

Anciher major factor concerning
European gas supply 1s the apparent
lack of security on various Eastern
European pipelimes.
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The political volatility of these ar-
cas is affecting confidence in the

supply chain originating in Russia.
For example, the suspected sabotage
of the Mozdok-Thilisa pipeline on
the Georgian border throws the out-
look for a rans-Cavcasus pipeline
into doubi.

Georgia's President, Mikhal Saa-
kashvili, accused Moscow of serious
acts of sabotage in January after gas
blasts on Ruossian pipelines cut off
supplies to Creorgia and Armenia,

The too explosions ocourmed
on the main branch and a reserve
branch of the Mozdok-Thilisi pipe-
line in the Russian border region of
North Ossena at around 0300 local
time (2400 GMT).

The electricity ransmission line
in Bussia's southern region of Kara-
chavevo-Cherkessiva, also near the
Gieorgian border, was brought down
by an explosion just hours later,

Mr Smakashvili commented tha
the near simultansous attacks close
to Georgia's border were pre-planned
actions orchestrated by Russia,

Bussia’s  foreign ministry  dis-

“tissed the Georgian President's re-

miarks as “hysteria’.

“Germany, laly and the Ukraine
are the biggest importers of Russian

gas ' Relations between Georgia
and Russia have been tense since
Saakadhvili was handed power dur-
ing the 'Fose Hevolution' in 2003,
pledging to lead his nation on a pro-
Western course.

Sankashvili said the gas pipeline
was blown up in “an area fully under
Russian control”, where there wene
no bocal insurgents.

“They h at the same time,
and basically they dudnt affect sup-
plies 1o Bussia proper, so we can con-
chade that it was a very well-organ-
ised and very well-coordinated act”
said the Georgian President. “Wese
received numercus threats by Ris-
sian politicians and officials a1 differ-
ent levels 1o punish us for basically for
not giving them pipelines.”

A spokesman for Russia’s gas mo-
nopaly Gazprom argued that the com-
pany was doing all it could 1o restore
Eas supplies, “We believe this situition
should pot be politicised.” Serpel Ku-
priancy was quoted as saving by the
Russian Interfax news agency.

FOCUS OF ATTENTION

Although no single party hus
claimed responsibility for the attacks,
the threat of continsed security prob-
lems has forced Europe to take notice
of the integrity of its gas pipelines.

With an intricate supply chain
network relying on Russian gas via
various pipelines, many countries
will be monitoring the situation very
carefully over the coming months. |

Tuming off Russian supplies of
fas 1o Eastern Europe is a bold as-
sertion of political power - with ma-
Jor consequences for some energy-
hungey countries i the west of the
continent.
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simg less toxic alternatives

i5 a favoured solution in

both Europe and North
America, where povernments and in-
dustry are continually searching for
improwed and less harmiul offshore
drilling fluids. SBMs, most of which
failed 1o satisfy European standards,
were such an attempt to deal with the
problem af source and the US muay
yet prove that some forms of SBMs

| really are an environmentally ac-

| ceptable altermative to OBMs, For

:

=4

WBMs, improvements to the purity
of stock chemicals, and measure-
ment of their toxicity prior to mix-
ing into the drilling fuid, are among
the most promising prospects for en-
virpnmental improvement in cases
where waste discharge is unavoid-
able.

Cleaning onboard prior to dis-
charge is also a rapidly developing
technology. The crude shale-shakers
and sieves once employed to separate
sodids from drilling fluids after use

| have been superseded by much more

efficient equipment that can greatly
improve the separation of mud from
cuttings and oil from produced wa-
ter. Technology exisis, bui has not
vel been widely adopied offshore,

2 of drilling waste
effects on the sea

Minimising
ey Waste Discharges
o= and Their Effects

that can wery largely remove the
residual pollutants in cuttings and,
particularly, in produced water. The
phstacles are financial rather than
technical, Whether such equipment
is installed and wsed offshore is, of
course, a matter for government en-
forcement.

Shipmemt of wastes ashore for re-
cycling, landfll andfor incineration
15 one of the oplions being consid-
ered for dealing with the very large
accurmulations of contaminated dril
cultings in the North Sea. It 15 al-
ready wsed 1o dispose of some ongo-
ing waste streams and thus prevent
the build-up of pew drill cutlings
piles on the seabed. While making a
contribaution to both the environment
and the local economies of MNorth
Sea coastal regions, (In the UK, for
example, new equipment 10 process
cuttings and other wastes shipped
ashore from Morth Sea fiebds has re-
cently been installed in Peterhead,
Aberdeen and Shetland (where one
firm has been handling contaminat-
ed cuttings waste for over 10 yvears).
See, for example: Burgess & Gar-
rick, 2000, Waste Managemeni.

Webhsite: httpyfwoaww burgess-gar-
rick.coukfabouthtm Lerwick) the
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8 There are several ways to reduce rfge_w:-_mqw
uced and to minimise ifs

air pollution, landfill space demands
and energy cosls associated with
transporting, processing and dispos-
ing of the material seem likely to in-
fluence governments in favour onsite
re-injection technology as a maore
practical and cost-effective methosd
= whierever peoloaicil conditons are
suitable.

Re-injection Offshore

Cuttings re-injection (CRI) is a
waste disposal fechnique where dnll
cuttings and ather oilfield wastes are
mined ino shurry with water amd




[ e e e e R

pumped at high pressure down an
injection well. Sometimes il is nec-
essary 1o grind up the particles in the
shuery 0 make them finer, The hy-
draulic pressure can also be used to
break open layers in the rock to make
subsequent injection easicr amd 1o
contain the wastes in a dehined area -
hence the term slurry fracture injec-
tion commonly used in the US and
Canada, where the technique was
pioneeredOne of the clearest expla-
nations of CRI is by the Bratish com-
pany Gidatec which describes o as
“a cost effective means of complying

with environmental legislation con-
cerning discharges of oily wastes”
and says it has “proven (o be viahle in
many different arcas and formations
arcund the warld, with the most ac-
tivity in the Morth Sea, Alaska, Gulf
of Mexico and Venezuela™

Re-injection of drill cuttings nor-
meally involves collection of the waste
from solids control equipment on the
rig, Tollowed by transportation o a
cutlings processing stalion,

Cuitings are slurried in this unit
by being milled and sheared in the
presence of water, usaally seawater,

The resulting slurry 15 then dis-
posed of by pumping it into a dedi-
cated disposal well, or through the
open annulus of a previous well into
& fracture created at the casing shoe
sci in a suitable formation. Dpera-
tions are usually batch by nature amd
carried out at low pump rates (2.0 -
B0 bpm). These kinds of operations
hove been carried out all over the
world, with disposal into many dif-
ferent types of strata.

O logistical and cost grounds the
means of disposing of waste cut-
tings from [offshore] platform based

operations can usually be narrowed
down to one of iwo choices, These
are either re-injection into a dedi-
cated disposal well, which if newly
drilled can be re-completed as a pro-
ducer at a later date, or re-injection
throwgh the annulus of u well drilled
priar to the current live well. Drilling
and cutfings disposal into the same
well is possible but to date, becanse
of well controd concerns, it is not a
preferned option with operators,
Sequential onnulus injection is in-
variably the preferred means of dis-
posing of cuttings, particularly in off-
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Drilling and cuttings
disposal into the same
well is possibfe but to
date, because of well
conirol concerns, il s
nei a preferred option
Wi pperators.,

shore bocations. This is becavse of its
flexibility and that it avoids the cost

of drilling a dedicated disposal well, |

For cost reasons, dedicated re-injec-
tion wells are usually only practical
om kund or in shallow water, They do
have ndvantages, however, including
case of cleaning out with coiled tub-
ing in the event of plugging, can be
designed 1o accommodate high vol-
umes of waste, the ahility 1o inject
larger sized solids and a reduced risk
of tubing plugging. Even so, unless
annular cuttings re-injection is nol

viable, for example because of lack

=
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of annular access to a suitable depo-
sition horizon, drilling a dedicated
disposal well is usually rubed out on
cost grounds, Thus, annular re-injec-
tion of waste cuttings is invariably
the method of choice. Typically the
13 3/87 by % 58" anmulus 15 selected
as the disposal location.

One of the first ol companies 1o
make extensive use of collings re-
injection was BP. The company had
opened up its Alaska North Slope
oilfields by using “reserve pits” - a
euphemism for holes in the ground
where drillers dumped almost anmy-
thing. Within a few years BF had a
Lerious environmental problem on
its hands, as polsonous wastes began
to leach out of the pits and spread
across the tundra on top of the per-
mafrost. Although it was out of sigh
from most people, the pollution in
the Arctic wilderness north of the
Brooks Range was nod out of mind.
Az controversy grew about the oil
inchustry’s plans 1o drill in the Arctic
National Wildlife Refuge (ANWR)
eritics pointed to the mess at the re-
serve pits as evidence that BP's envi-
ronmental credentials were suspect.
This caused serious public relations
problems for BP and its compradors

in the Alaska State Legislature and
business community. During the late
1980s and carly 19905 the company
cleaned up the pits, volunteered its
services (0 deal with other organi-
sations” waste dumps (some dating
from World War 11 and eardier) and,
o some extent, salvaged s reputa-
Hon among American environmen-
talists.

The resubis certainly looked im-
pressive and showed what an organi-
saion like BP could achicve when
muanagement and workers were given
the resources to do a thorough job.

i1, Taylor, 5. 1998 Sratus af North
Slope  Environmental Protection
{video presentation), BP Explora-
tion, Amchorage. 2. Minton, B, C,
and Secov, B, 1992, Annnlar Be-in-
fection af Drilling Wastes, TADCY
SPE Paper 25042, Sociely af Petro-
lewm Engineers, Richardson, Texas,

3.Brasier, F. 1992, Injection Con-
trod Regidations - Federal Frame-
work and Alaska Regulations.

Proceedings of a Seminar on Sub-
terramean Disposal of Drill Cuttings
and Produced Warer. Stavanger).
By 1993 the E&P Forum could
boast: “In Alaska the infection of
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cuifings and waste fiuids has led
o much smaller drilfing pads, and
thevefore less impact from the rig
rites, and less heavy traffic mans-
porting matertals across the nendra,
(E&P Forum, 193, Guidelines for
the Planning of Downhole Infection
Programmes for O Based Mud
Wastes and Assoctared Culiings
Jrom Offshore Wells,

Report No, 2, 56/187, E&P Forum,
London) There were also econommic




benefits because the reserve pits had
feen costing abour 52,000,000 per
well, whereas grinding and dowmn-
hole infecrion cost abont 3500,000
per well  thereby  sanving  abont
31500000 per well, (ADEC in-
Sformant, pers. comm., 2000.)

BP was also in the forefront with
CRI affshore. In January 1991 BP
engineers injected 5,700 barrels of
elritling wasies 5, 1K) feet below e
bottom of the Gulf of Mexico, in tests
ol the Ewintgs Bank platform. In ihe
Newwegian sector of the North Sea,
BF was lmvolved in a case study on
the Gvda oilfeld from July 1994
(Motland, G, 1992, Re-injection of
Curtings on Giyde, Proceedings of a
Seminar on Subrerranean Dispesal
af Drill Cuttings and Produced Wa-
fer. Stavanger). In Seprember that
year BP did a test injecrion of 1,500
barrels of waste from the Clyde
platform in the UK sector. Other
case studies om CRE were carvied
ol i the garly 19905 by Conoco in
the southern North Sea (Janary -

March 1992 ) and the Gulf
of Mexico {(Block ECH,
December 1991 - Janwary
1992, by Searoil
on the Nerwegian

Crullfaks field (Octo-
ber 1991 and by Amao-
oo, alse in the Norwegian sector, on
the Valhall oilfield (fanwary 1992),
(EdP Forum. 1993, op. cir. ) These,
however, were all described as case
studies, tests or experiments.

By 13 ORI was such a well-es-
tablished technigne offshore thar-
the E&P Foram produced detailed
pridelives (Ibid) for aperators plan-
ning fo use it for OBM wastes and
ail-contaminated drill cumings, The
document gave exanples of the kinds
af problems staff might encoiunter
and, in addition to practical advice,
laid down recommended procedires
[for monitoring and reporting re-in-
Jection work. The working group
that drew up the pwidelines included
twio representative of Exvon, along-
side experis frioon Agip, Amace, BP,

Chevron, Elff Enterprise O,
Statedl, Texaco and Total.

They agreed that re-injec-
tion had “a successful history
for e, pariicularly
in Alaska and the
Gulf of Mexico™
bur in Europe it
hered “only recently been evaluaied™,
They described a Drilling Engineer-
ing Association project, with 2
operglor sponsovs, at had “been
imvalved in developing the concepr™
berween 1990 and 1993 and added:

fnjection has been adopred by op-
erafows in the Norwegion and UK
sectors of the Novth Sea, and is seen
ax a viable roue to oily waste dis-
posal,

The adoption of this approach o
the disposal of oilfield wastes is par-
ticularly atfractive since it means
that the overall environmental im-
pact of operations i minimized.
Injection affers a cost effective dis-
posil option with minimal energy
urilisation,

This view s confirmed by a review
of the extensive literaftre on the
subject in the public domain. {For
example, see the following: [. Lal,
M. and Thurber, N. 1989, Drilling
Wastes Management and Closed-
Loop Systems, In Engelhards, F. R.
el al. {eds). 1989, Drilling Wastes. pp.
213-228. Elsevier Science Publishers

Injection has been adopted
by operators in the
Norwegian and UK sectors
of the North Sea, and is
seen as a viable route to
aily waste disposal,
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Lid, Barking, England. 2. Dusseault,
M.E., Bilak, R.A., and Rodwell, (L.
1997, Disposal of dirty liguids us-
ing Slurry Fracture Injection, SPE
37907, Proc. 1997 SPEIEPA Expl.
and Prod, Emv. Conf, Dallas, TX,
March 3-5, 1997, pp. [93-202. 3.
Dusseandt, M.B., Bilak, R.A., Brumo,
M.5, and Bothenburg, L., 1995, Dis-
pogtl of granwlar solid wastes in the
Western Canadian sedivieniary basin
by Slurry Fractire Infecrion, Paper
presented ai the Imternational Sym-
posium of Scienrific and Engineering
Aspects of Deep Infection Disposal
of Flazirdons ard fndisirial Wasres,
Berkeley, CA, May 10-13, 1994, 4.
Dhissemiids,. MLB. and Bilak, RA.
1993, Disposal af Produced Solids
by Sherry Fracture Injection, Paper
presented at the 4th Per. Conf. of the
X Saskarch. Sec., Pel. Soc. of CIM,
Reging, Sask., Ocr [8-20, 1993 3,
Sipple-Srinivasan, M. I99E,

LLS. Begulatory Cousiderations
in the Application of Sturry Froe-
ture Injection for €Nl Field Wasie
= Disposal, International Petrodenm
E Envirownnemtal Conference (IPEC)
e 08, Albuguergue, N.M. 6. Sipple-

Srinivazan, M., Bruno, M., Bilak,
R., and Danyluk, P. 1997, Website:
Field experiences with ollfield wasre
disposal through Slurry Fracture
Injection. SPE 38254, Society of
Petroleum Engineers” 67th Annual
Western Regional Meeting, Long
Beach, CA. |

{For accounts of early work on
re-infection, see: |, Beak Consulr-
ants and Imperial Oil Limited 1974,
Disposal of waste drilling fluids in
the Canadian Arclic. APOA praject
no 73, APOA, Calpary, 2. Dowe
Perrolewm  Limited 190, Tnrevim
guidelines for waste management
in exploratory drilling in the Cang-
dian novth., Dome Peiroleum Lid,
Calpary. 3. French, H. M. 1980
Terrain, Land Use and Waste Divill-
ing Flutd Disposal Problems, Arctic
Canada,

Arctic 33:794-804, 4. Friesen, G.
1980, Drilling Fluids and Disposal
Methods Emploved by Exso Resanrc-
&5 Canada Limited o Drill in the Ca-
nadian Arctic. Proceedings of a Syn-
posium: Research on Emvironmeral
Fare and Effects of Drilling Fluids
and Currings, Lake Buena Vista,
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Fla.: pp. 33-69. Anrerican Petrelewm
Tnstitnre. Washington, I

5. Lam, L. 1952, Repori on O4fF
shove O and Gas Drilling Fiuid
Disposal in the Conadion  Noril
Tﬂ'ﬂ]:ﬂ'ﬁh’ Hq]nr! W, J.ﬁ. A .5I'i.|"'|'£‘l'|'
of Methads of Waste Fluid Treatmeni
and Disposal for Canadian ffshore
Drilling, Canadian Superior O Led,
ti. Canada Dept. af fndian Affairs and
Northern Developinent, Envirormeint
Canada, Canada Depi. of Fisheries
and Oveans, Industry/Government
Working Group on Disposal of Waste
Fluids from Petrolewm Explorarory
Dirilling in the Canadian Novih, and
Arciic Peiroleam Operators Associa-
How, 1982, Report on affshore ol &
gas drilling fuid disposal in the Ca-
nadian North, Yellowknife, NWT. 7.
Hillman, 5.0, 1983, Drilling Fluids:
Disposal in the Alaskan Beaufors
Lea, Issnes of the 805 Twelfth Annn-
al Arctic Environmemial Workshop
held at Fairmow, British Columbia,
My Soh-1leh, 1983, pl62-166. )

(Unived States  Departmert  aof
the Interior (DOI), Fish and Wild-
life Service (FW35). 1957, Effects af
FPrudhoe Bay Reserve Pii Fluids
on Warer (ueality and Macroinver-
febraies of Arctic Thndra Pords in
Alaska, U5 Do Biological Repori
B717). Washingron D.C)

I the 19805 the consensus among
Western scientists stiwdving the envi-
ronmental effects of drilling wasie
discharges was thar effects were
maindy focal and minor, This view
was sirmarised by the Amerfcan
researcher Jerry Neff of the Baelle
Research Laboratory in Duxbury,
Muassachusens, with an anthorifa-
tive paper (Neff, J. M, 1987, Biologi-
cal Effects of Drilling Fluids, Drill
Cuttings and Produced Warers, in
Boesch, D, F. and Rabalais N. N,
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feds.). 1987 Long-Term Environ-
mental Effects af Offshore ON and
Cras Dieveloprens, pp. 469-538,

Elsevier Applied Science Pabish-
ers, London) in Donald Boesch ard
Nancy Rebelais” nfluential book,
Long-Term Emvironmental  Effects
af Cfshove DN and Gas Develop-
rment, published in 1987

Most of the major ingredients of
drilling fluids have a low toxicity fo
marine organisis. Only chrome and
SJerrochrome lignosulphates and so-
dinm hydroxide are slightly texic. A
Jew specialry chemicals sometines
added to drilling fiids ro solve cer-
tain probiems are toxic.

These inclivde diesel fuel, chromare
salts, surfaciants and paraformalde.
hiyde Mocide [resis for] chronic and)
ar sub-lethal effects of drilling fluids
fhave been performed with at least 40
species of marine amimals. fn most
cases, sublethal responses in ma-
rine anirmals were observed ar drill-

Maost of the major ||

ingredients of drilling
Sluids have a low toxicity

fo marine organisms. Only
chirame and ferrochrome
lignosulphates and sodium
hivdroxide are slightly toxic.
A few specialty chemicals
sometimes added to drilling
Sluids to solve certain
problems are toxie,

g el covtcenirations only siighity
fower than those thar were acutely
lethal. In some speetes, sublethal re-
sponses were observed ar drilling fh-
id concentrations up o twe orders of
mageitide lower than acurely lethal
concentrations, Sensitive species in-
cluded reef vorals, lobsier larvae and
seallop embryos and larvae, Recruir:
ment of plankionic larvae fo sandy
sediments in labsralory microoosms
wasdecreased by high concentrations
af drilling mud rmived with or layered
o the sediments, Based on laborato-
ry studies of acute and chronicisib-
fethal toxicity of drillimg muds and
Jield ebservarions of rates of difution
of drifling mueds in the water cofumn,
ir is concleded that water colimn
arganisms will never be exposed lo
drilfing fluids long enongh and ar
sufficiently high concentrations o
elicit any acule or sublethal respons.
ex. Where drilling fluid solids serde
on the bottom, there conld be looal-

txed srelverse impacts on the berithos,
through chemical taxicity, change
i sedimend  textire, or  burial...
femphases added. JWGW]

wd e severity of the impact af drifl-
ing fluids and enttings on the benthos
is directly related to the amount of
material gecwmulating en the snb-
strate, which in e is related o the
atmount and physical characteristics
af the marterials being discharged,
and to the environmental conditions
ar the time and site of discharge, such
as current speed and water depih.
In high erergy environmenss, Litle
mud and cultings accummdate and
tpacts o the benthos are mininal
ard af sheet duration, In low energy
and depositional environments, maore
material accwmulates and there may
be reduction in abundance of some
benthic species.
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I0EC to possess a yard in
Venezuela

ran's Offshore Engineering and

Construction Company (IOEC)

a5 announced As plans to own

yard in Venczucla jointly with the

Spains Dragados and Venezuelan
Cameron companies.

Moijtaba Emam-Mousavi, the [OEC
marketing and development director,
said in a report following his trip o
Yenezuela that the Spanish Company
had a long standing back ground in
Venezuela as it has had the advantage
of the Spanish language, which 1s the
common language spoken both in
Spain and Venezela.

*Founding a joint yand and building
the capacities for oil and gas activities
in Venezuela are the mun parposes
of our becoming partners with Dra-
gados,” Emam-Mousavi said.

Hamid Reza ZFamani, IDEC re-
gional manager for Venezuela, said
that a Venervelan company named
Cameron was to be a partner in the
project as well as Dragados.

“Diragados and Cameron will form
a company named “Tec Offshore’,
which will create the consortium
with 10EC in order to shape the joint
yard and the consortium will own the
vard,” Zarmani sawd.

Zamani also said that a team of
[OEC experts was 1o be dispatched
to Venezuela to find the appropri-
ate location for the joint yard, how-
ever he said the scheme of partner-
ship in the consortium had not yet

= heen defined.
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“The coasts of four Vencroclan
cities have been inspecied so far as
potential locations of the yard, Bar-
celona, Cumana, Guiria amd Puer-
toCaubeillo, non of which have been
definitely selected yet,” Zamani said,
adding that Cumana and Puerto
Caubeillo seem o be the better op-
tions among the four,

Emam-Mousavi announced the for-
mation of another consortium made
of Iranian IQEC, Sadm and 1CON
along with the Venezuelan state oil
company PDV5A, where the Iranian
firms own a 49 percent stake and the
Venezuelan party own 51 percent of

VENEZUELA

the consortivnm.

“The consortium will be able to
carry oul all of PDVSA's project in
the sea and land,” Emam-Mousavi
sqid.

Zamanin added that the Iran-PD-
VSA consortium was supposed 1o be
formed within 90 days and added that
the consortium would only be acting
in the Hydrocarbon fields” develop-
meeni.

I0EC officials Emam-Mousavi and
Zamani were among the delegation
that accompanied President Mah-
moud Ahmadingjad on his top 1o
Venezuela in September.
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KITD Enterprises (L.L.C)

@ Fleets Operation

O Taking and Extension International Certificates
(I.M.S. /1.5.P.5. T H.5.E.)

O Maintenance, Repairing and Docking of Fleets

© Manpower Supplying

© Fleets Marketing

€ Supplying Spare Parts

© Catering, Fuel, Fresh Water, etc. for Fleets

© Insurance of Fleets
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Fischcon Trading & Engineering B.V.
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AIR COMPRESSORS

GAS COMPRESSORS®
FUEL GAS BOOSTER :' 1'
MUD PUMPS -
AIR BOOSTERS
BELOWER PACKAGES




