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BLACK & VEATCH PRESENTERS

Deepa Poduval is a Principal in Black & Veatch's Management Consulting Division and is 
responsible for business strategy and project management. Ms. Poduval focuses on 
strategic analytical services supporting energy asset valuation and optim ization, marketing 
and business strategy development. She has been involved in providing analysis and 
commercial support related to  Alaska North Slope gas monetization fo r eight years. Ms. 
Poduval holds an M.E.M. from Dartmouth College and a M.Sc. Economics and B.E., 
Mechanical Engineering from BITS, Pilani, India.

Jason De Stigter is a Senior Consultant w ith Black & Veatch's Management Consulting 
Division and is responsible for business analysis and project management. Mr. De Stigter's 
client engagements center on economic, financial, market, and risk analysis of large capital 
projects. He has extensive experience in developing complex and innovative economic and 
risk analysis models. Mr. De Stigter holds a B.E., Mechanical Engineering and a B.A. 
Business Administration from Dordt College and is a Professional Engineer.
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L O N G - T E R M  N O R T H  S L O P E  O I L  &  G A S  R E V E N U E S
A R E  D R I V E N  B Y  A K L N G  P R O J E C T  S U C C E S S

State of Alaska -  North Slope Oil & Gas Annual Revenue Forecast

2012 2014 2016 2018 2020 2022 2024 2026 2028 2030 2032 2034 2036 2038 2040
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P U T T I N G  T H E  H O A  W I T H I N  T H E  C O N T E X T  O F
A K L N G  T I M E L I N E

STATE INVESTMENT

$43 - $108 $180 - $450 million or
million or ~1% ~2%-3% of Total

of Total Investment
Investment

$7 - $13 billion or 
'95%-97% of Total Investment

HOA lays out principles 
to advance the project to 
pre-FEED and enter into 
commercial agreements
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ROYALTY STUDY HIGHLIGHTS & 
RECOMMENDATIONS

STUDY FINDINGS

GLOBAL LNG MARKET IS 
GROWING & COMPETITIVE

RECOMMENDATIONS

IMPROVE COMMERCIAL 
ATTRACTIVENESS OF 

PROJECT

RETAIN VALUE TO STATE

STATE EQUITY 
PARTICIPATION

CREATE ALIGNMENT 
BETWEEN STATE AND 

PRODUCERS

GOVERNMENT TAKE & COST 
STRUCTURE FOR AKLNG 

PROJECT ARE HIGH

AKLNG IS EXPECTED TO BE A 
LARGE, COMPLEX, HIGH 

COST PROJECT

PROJECT STRUCTURE IS 
LIKELY TO BE PRODUCER- 

OWNED INTEGRATED

VARIOUS RISKS INHERENT 
IN PROJECT & STATE 

PARTICIPATION



C R I T E R I A  A P P L I E D  F O R  E V A L U A T I O N  O F  H O A  T IE
IN  T O  R O Y A L T Y  S T U D Y  R E C O M M E N D A T I O N S

CREATE 
ALIGNMENT 
THROUGH 

EQUITY

IMPROVE 
COMMERCIAL 
ATTRACTIVENESS
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HOA-ALIGNMENT THROUGH EQUITY 
PARTICIPATION

ALIGNM ENT

(-------11 11 £ V---.I
1 J

Royalty Gas and Tax as Gas = State Gas Share

State Gas Share = State Equity Share

State Equity Share Impacts State Investment and State
Revenues

Commitments Made In A Stage-Gated Manner 
>  Current decisions focused on enabling pre-FEED

wLSAm
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IMPROVE COMMERCIAL ATTRACTIVENESS 
OF AKLNG PROJECT

4 ATTRACTIVENESS

Producer IRR

24%
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20%

16%

1 2 %

~3-4% 
increase in 

Producer IRR

Modified Status Quo Equity Participation

* Assumes 25% State equity participation

R e d u c e s  u p f r o n t  
i n v e s t m e n t  by 
P r o d u c e r s

Risk is s h a r e d  w ith  t h e  
S t a t e

P o te n t ia l ly  r e d u c e s  
v a lu a t io n  d i s p u t e s  if 
S t a t e  e l e c t s  RIK



PRESERVE VALUE TO STATE FROM 
ROYALTY & TAXES

• Obtain value in return for the State's incentives to 
the project

• Preserve the State's expected revenues from the 
AKLNG Project relative to an RIV world without 
State equity participation
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P R E S E R V E  V A L U E  T O  S T A T E  F R O M
R O Y A L T Y  &  T A X E S

VALUE TO SOA

State o f Alaska M odified Status Quo Annual Cash Flow

■ Royalty ■ Production Tax BSCIT ■ Total Property Tax

$ 6 -------------------------------------------------------------------------------------------------------------------------------------------------------------------------

$5

( $ 2 )  J --------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

2012 2014 2016 2018 2020 2022 2024 2026 2028 2030 2032 2034 2036 2038 2040

Total Cash Flow (Through 2041) = $68 Billion

26%
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P R E S E R V E  V A L U E  T O  S T A T E  F R O M
R O Y A L T Y  &  T A X E S

VALUE TO SOA

State o f Alaska 25% Equity A lternative Annual Cash Flow

Royalty ■ Production Tax ■ SCIT ■ Total Property Tax ■ Project Ownership
$ 6

$ 5

$ 4
V)
c
Ao

$ 3
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z $ 1

$ 0

( $ D

($ 2 )

1 2 %

2 0 %

2 0 1 2  2 0 1 4  2 0 1 6  2 0 1 8  2 0 2 0  2 0 2 2  2 0 2 4  2 0 2 6  2 0 2 8  2 0 3 0  2 0 3 2  2 0 3 4  2 0 3 6  2 0 3 8  2 0 4 0

Total Cash Flow (Through 2041) = $72 Billion
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P R E S E R V E  V A L U E  T O  S T A T E  F R O M
R O Y A L T Y  &  T A X E S

VALUE TO SOA

State Equity Investment for 
Modified Status Quo = Equity Alternative (SOA NPV0)
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GROSS TAX RATE SETS THE TOTAL STATE 
GAS SHARE & EQUITY PARTICIPATION

VALUE TO SOA
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MANAGE RISKS -  EQUITY INVESTMENT 
HELPS TO HEDGE PRICE EXPOSURE

MANAGE RISKS

V)co
CO
-t/v

o
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$250

$ 2 0 0

$150

$ 1 0 0

State of Alaska Total NPV0

$50

$0
Investm ent:

Prices:

■  M o d ifie d  Status Quo

■  25% Equity A lte rn a tive

Higher revenues with 
equity investment at 

low prices

Lower revenues with 
equity investment at 

high prices

Low Base High Low Base High Low Base High

Low Price Base Price High Price
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M A N A G E  R I S K S  -  C A P I T A L  C O S T  E X P O S U R E
R E D U C E D  T H R O U G H  T C  P A R T I C I P A T I O N

MANAGE RISKS

Highest risk e x p o s u r e  is prior to project start w h e n  cash calls 
are not s u p p o r t e d  b y  project r e venues

• T r a n s C a n a d a  ("TC") participation allows State to retain 2 0 % -  
2 5 %  of gas share while being responsible for only 1 3 % - 1 8 %  of 
the upfront costs

• This is especially important if cost overruns occur o n  project
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M A N A G E  R I S K S  -  C A P I T A L  C O S T  E X P O S U R E
R E D U C E D  T H R O U G H  T C  P A R T I C I P A T I O N

MANAGE RISKS
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TC Participation Reduces Upfront Cash Calls on SOA by ~40%

$ 1 3 . 5- S O A  A l o n e  

- W i t h  T C

$ 1 1 . 3

$ 8 . 0

$ 4

2 0 %  E q u i t y 2 5 %  E q u i t y 2 0 %  E q u i t y 2 5 %  E q u i t y

$ 4 5  B i l l i o n $ 5 4  B i l l i o n

* Assumes State exercises 30%-40% equity buy back with TransCanada



MANAGE RISKS -  REDUCE POTENTIAL 
LOSS OF VALUE THROUGH RIK

• H O A  includes intent of Producers to offer to negotiate 
separately to m a r k e t  State's share of gas -  proportional to 
each Producer's share of p roducer capacity

• S O A  to only obligated to elect RIK if the Producers m a k e  
"satisfactory a r r a n g e m e n t s  for disposition of the State's share

• S O A  w o u l d  benefit f r o m  Producers marketing expertise rather 
than c o m p e t i n g  with t h e m

• Could recreate marketing benefit of RIV

of L N G "
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M A N A G E  R I S K S  -  S T R U C T U R E  O F
P A R T I C I P A T I O N MANAGE RISKS

HOA ELEMENTS

PROJECT 
WITHIN A 
PROJECT

STAGE-GATED
COMMITMENTS

ACCESS & PRO­
EXPANSION 
PRINCIPLES

ACCESS TO 
INFORMATION

COMMERCIAL
AGREEMENTS
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HOA SCORE CARD RELATIVE TO CRITERIA

Royalty Study 
Recommendations

How HOA Addresses Recommendation

Alignment Through 
Equity

Equity P artic ipa tion  A long Supply Chain; Royalty and tax as 
share o f gas

Improve Commercial 
Attractiveness

Increases Producer IRR 
Shares/Reduces Producer Risk

Preserve Value to the 
State

State could be Cash Flow N eutra l re la tive  to  status quo 
depend ing  on fina l e q u ity  share

Manage Risks

Price Exposure Equity P artic ipa tion  in m idstream  dam pens exposure to  prices

Capital Costs TC p a rtic ip a tio n  lowers State's cash calls p rio r to  com m ercia l 
opera tion

RIK M arke ting HOA reflects in te n t o f Producers to  nego tia te  to  m arket State's 
share o f gas

S tructu re  o f 
Partic ipa tion

Project w ith in  a pro ject, Stage gated com m itm en ts , Access & 
pro-expansion princip les, Access to  in fo rm a tio n
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BLACK & VEATCH STATEMENT
This presentation was prepared for the State of Alaska ("Client") by Black & Veatch Corporation ("Black & Veatch") and is 
based in part on information not within the control of Black & Veatch.

In conducting our analysis, Black & Veatch has made certain assum ptions with respect to conditions, events, and 
circumstances that may occur in the future. The m ethodologies we utilize in performing the analysis and making these 
projections follow generally accepted industry practices. While we believe that such assum ptions and m ethodologies as 
summarized in this report are reasonable and appropriate for the purpose for which they are used; depending upon 
conditions, events, and circumstances that actually occur but are unknown at this time, actual results may materially 
differ from those projected.

Readers of this presentation are advised that any projected or forecast price levels and price impacts reflect the 
reasonable judgm ent of Black & Veatch at the time of the preparation of such information and are based on a number of 
factors and circumstances beyond our control. Accordingly, Black & Veatch makes no assurances that the projections or 
forecasts will be consistent with actual results or performance. To better reflect more current trends and reduce the 
chance of forecast error, we recommend that periodic updates of the forecasts contained in this presentation be 
conducted so recent historical trends can be recognized and taken into account.

Neither this presentation, nor any information contained herein or otherwise supplied by Black & Veatch in connection 
with the services, shall be released or used in connection with any proxy, proxy statement, and proxy soliciting material, 
prospectus, Securities Registration Statement, or similar document without the written consent of Black & Veatch.

Use of this presentation, or any information contained therein, shall constitute the user's waiver and release of Black & 
Veatch from and against all claims and liability, including, but not limited to, any liability for special, incidental, indirect 
or consequential damages, in connection with such use. In addition, use of this presentation or any information 
contained therein shall constitute an agreement by the user to defend and indemnify Black & Veatch from and against 
any claims and liability, including, but not limited to, liability for special, incidental, indirect or consequential damages, in 
connection with such use. To the fullest extent permitted by law, such waiver and release, and indemnification shall 
apply notwithstanding the negligence, strict liability, fault, or breach of warranty or contract of Black & Veatch. The 
benefit of such releases, waivers or limitations of liability shall extend to Black & Veatch's related companies, and 
subcontractors, and the directors, officers, partners, employees, and agents of all released or indemnified parties. USE OF 
THIS PRESENTATION SHALL CONSTITUTE AGREEM ENT BY THE USER THAT ITS RIGHTS, IF ANY, IN RELATION TO THIS 
PRESENTATION SHALL NOT EXCEED, OR BE IN ADDITION TO, THE RIGHTS OF THE CLIENT.



Testim ony fo r  Senate Finance Com m ittee -  Feb. 19, 2014

By Larry Persily, Federal Coordinator
Office of the Federal Coordinator for Alaska Natural Gas Transportation Projects

For the record, I am Larry Persily, head of the federal Alaska gas line project office.

Thank you for the opportunity to testify today. I hope my comments are useful for your 
deliberations and answer some of your questions.

I'd like to explain why this time may turn out differently than all the other attempts at a North 
Slope gas line.

But first, I have two examples of Washington taking notice of what's happening in Alaska.

I know normally Alaskans don't like to hear that the federal government is watching our 
resource development — but trust me, this time it's OK.

I presented an update on the Alaska LNG project last week at the Department of Interior, 
speaking to the Alaska Interagency Working Group which created by presidential executive 
order almost three years ago to track and help coordinate the work of federal agencies for 
onshore and offshore energy projects in Alaska.

As I started talking about the Alaska gas line, people actually paid attention and asked good 
questions. They've heard about Alaska gas many times before. And their agencies have spent a 
lot of time on the many false starts in years past.

But they had heard and read that this time might be different — and they were eager to know 
what was happening.

They had heard that all of the players are working together on the same project and spending 
serious money to determine if Alaska's time finally has come.

Between budget cuts, retirements and other staffing reductions, however, federal resource 
management and regulatory agencies don't have any spare time for another false start — like 
they went through a few years ago with a proposed pipeline from Alaska to serve North 
American markets.

Though sponsors of that project tried in good faith to make it work, shale gas put an end to it — 
but not before federal agencies had spent a lot of time on permitting issues, rights of way, 
scoping meetings and reviewing draft resource reports for an environmental impact statement.
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The Federal Energy Regulatory Commission, Department of Energy, Bureau of Land 
Management, Army Corps of Engineers and others have more than enough files on their desks 
without the Alaska gas line.

FERC alone has several Lower 48 LNG export terminals on its work list for environmental 
review.

The Department of Energy has two dozen LNG export applications waiting for review, including 
applications from the existing ConocoPhillips plant at Nikiski.

Federal agencies are the same as Alaskans — they don't want another false start.

But every one of those agencies is ready to work on the Alaska LNG project just as soon as an 
application hits their desk. They would just like to know that this time it has a real shot at 
making it.

I told them last week what I am going to tell you -- and this is coming from someone who is 
generally very cynical and skeptical.

This time very well may be different. If the markets perform as expected, if the companies and 
the state can keep the costs down, if the financial terms look good to all parties, you could see 
gas flowing in the 2020s.

The latest non-skeptic in Washington is Adam Sieminski, head of the Energy Information 
Administration at the Department of Energy.

"We think the economics ultimately will favor construction of an LNG facility in Alaska," 
Sieminksi said in an energy newsletter interview this week.

So why this time?

Global LNG demand is the strongest growth industry for energy. Between nuclear plant 
shutdowns in Japan and Korea; choking coal pollution in China; population and economic 
growth in India, China and elsewhere in Southeast Asia; high oil prices that can make LNG look 
affordable by comparison — they all add up to strong demand build for LNG in the Asian 
market.

The International Energy Agency predicts global demand for natural gas to grow more than 
twice as fast as oil over the next 20 years. Others predict even stronger growth rates for gas.

Most of the world's gas trade is by pipeline, but LNG is building. And building at an even faster 
pace than pipeline deliveries.
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Many analysts talk of a 5% to 6% annual growth rate for LNG demand through 2020, then 
slowing down to the 2% to 3% range through 2035.

That would mean the equivalent of a new, good-sized LNG export terminal will need to start up 
almost every year to meet that demand growth.

And in addition to market growth, older LNG supply contracts are expiring — and some of those 
older export plants are running low on reserves.

Just this week Egypt, an LNG exporter since 2005, announced it will need to import LNG for the 
next several years as gas production has fallen short of domestic demand.

All of which means export project developers are chasing not only new demand but 
replacement contracts for declining reserves.

Someone is going to win that new business. It will be the lowest-cost, stable, predictable 
suppliers.

The potential competitors to Alaska LNG have their own strengths and weaknesses, as does 
Alaska.

Australia?

Seven LNG export projects are under construction and set to open over the next three years.
But a majority of that gas is already sold on long-term contracts. Those projects are not Alaska's 
competition for deliveries to start in the 2020s.

New terminals or expansions in Australia face tough hurdles. Cost overruns on the current 
projects have got companies worried about repeating history.

Domestic consumers are seeing price increases for natural gas, which is being drawn from the 
local market to higher-priced export markets.

Dow Chemical claims it cannot get the new gas supply contracts it needs for investments in 
Australia.

Some local jurisdictions have imposed drilling restrictions on coal-bed gas reserves, which feed 
three of the export terminals under construction.

Russia?

The country has just one operating export plant, but there's talk of expanding it. Russia has 
another plant under construction, and thoughts of two more.
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The expansion talk at Sakhalin-2, led by Gazprom with partner Shell, is dependent on sufficient 
gas reserves to justify the work.

Gazprom is also talking about building an LNG terminal at Vladivostok.

Yes, a good location for marketing -  it's a short tanker trip from there to Japan, Korea, China or 
Taiwan -  four of the biggest LNG buyers.

But it will take a 2,500-mile pipeline to move the gas from Russia's interior to the coast. The 
field development costs and pipeline are estimated at $40 billion — not counting the LNG 
terminal.

To really make the economics work, Russia will need to extend the pipeline and sell gas to 
China.

The two countries have agreed on everything but the price for the gas. You could say that about 
a lot of hopeful projects.

Separately, Rosneft and ExxonMobil are doing their due diligence for an LNG plant called 
Sakhalin-1. They have issued a contract for initial FEED work.

In Russia's distant Arctic, a terminal under construction is called Yamal LNG. It's about halfway 
between Iceland and Nome.

Estimated at $27 billion, the sponsors talk of making their first deliveries in three or four years.

The tricky part for Yamal is that the Northern Sea Route to Asia will be passable for LNG tankers 
only a few months each year, and even then only with government-funded nuclear-powered 
icebreakers as escorts.

The rest of the year, the plan is to ship the LNG aboard ice-class tankers to European ports, 
where the LNG would be transferred to less expensive standard tankers for the long voyage 
down the European coast, across the Mediterranean Sea, through the Suez Canal, across the 
Indian Ocean and into Asia.

Look at the map and you see the economic challenges Yamal faces. Plus its main sponsor, 
Novatek, has never built or operated an LNG terminal.

Canada?

There are multiple proposals; none have all their government authorizations or a final 
investment decision.
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None have cleared the consultation process with every First Nation in the area and along the 
pipeline route.

The developers that are talking about price are emphatic that they need oil-linked LNG pricing 
or something comparable to cover their sizable development costs.

There is no Prudhoe Bay production facility in British Columbia's Horn River and Montney shale 
gas plays that would feed the LNG terminals at Kitimat and Prince Rupert. They have to build it. 
Gas has to pay for it.

The pipelines that would move that gas to the coast are as long as 525 miles and must go 
through two mountain ranges.

One possible route into Prince Rupert takes the pipeline offshore for up to 75 miles and across 
either an old mine tailings disposal site or mollusk bed important to First Nations people.

Meanwhile, the British Columbia government is negotiating a new LNG export tax with project 
sponsors. The legislation been delayed until fall, with companies saying no project decisions 
until they know the tax.

Tanzania and Mozambique?

An awful lot of gas but minimal infrastructure; still developing their oil and gas laws and fiscal 
regimes; and local poverty could become an issue for developers and political leaders.

Closer to home, the U.S. Lower 48 states?

It's a tough political battle, pitting oversupply and low prices at home vs. the free market and 
exports to trade partners.

The Department of Energy has approved six export licenses, totaling 8.5 bcf a day. That's equal 
to almost 12% of current U.S. gas production.

The unknown is if and when and under what conditions the department might start to close 
down or further delay its export approvals.

And regardless of what government does, the only terminals to be built will be the ones that 
have buyers and can get financing. Just one is under construction so far, in Louisiana.

Other issues for Lower 48 exports include cost overruns at the Panama Canal expansion, which 
is essential for getting tankers out of the Gulf Coast and into the Pacific.
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One of the Gulf Coast project sponsors said this week that Asian buyers are putting off new 
long-term contracts for U.S. gas because of the delay in knowing just how much it will cost to 
use the expanded Panama Canal.

Local opposition over environmental and safety concerns is not very noticeable for Gulf Coast 
terminals but is extremely visible for terminals proposed for the Oregon and Maryland coasts.

My point is: Like Alaska, every proposed project, has its own problems, its own disadvantages, 
its own issues to solve.

The winners, the terminals that get built will be the ones that solve the problems, hold down 
costs, and convince buyers that they will start up on time with competitive prices.

The pre-FEED and FEED work — front-end engineering and design — is a key part of that effort. 
The more you do up front, the better the odds of avoiding surprises during construction.

And in a brief advertisement for our office's work, we issued a report today on just what are 
pre-FEED and FEED and why they are so important. It's available on our website arcticgas.gov.

ALASKA LNG ADVANTAGES

These are substantial and meaningful.

Shorter tanker run from Nikiski to Japan; one week vs. three weeks from the Gulf Coast
• Tanker charter rates are running $75,000 to $100,000 a day. Time is money. Big money 

at those rates.
• Or less capital tied up in fewer ships if owner-operated tankers.

Proven gas reserves already being produced, it's important to buyers to know that the gas 
they're committing to buy for 15 or 20 or 25 years actually exists.

Low production costs compared to greenfield projects in B.C., Australia, East Africa.

Oil will carry the infrastructure costs.

Almost 40 years experience producing on the North Slope.

Liquefaction compressors run much more efficiently at cold temperatures.
• Up to 15% more efficient (less gas consumed) than in warm-climate LNG sites

ALASKA LNG DISADVANTAGES

These also are substantial and meaningful.

Presentation by Larry Persily -  Senate Finance Committee -  Feb. 19, 2014 6 [ P a g e



Seasonal construction limitations (pipeline trenching during the winter only).

Summer-only sealifts of material to the North Slope.

Environmental considerations (wetlands, air quality standards, mitigation expenses).

The cost of an 800-mile pipeline to tidewater that competing LNG projects don't have.

And the need for fiscal certainty is a hard sell in the world of Alaska oil and gas politics.

The federal government is ready for the permitting work, but making the finances work is up to 
the project sponsors and the state.

The rewards to the state of a successful project include public revenues, the lowest cost to 
move gas to Alaskans, and an industry commitment to keep North Slope gas and oil flowing for 
decades.

The risks of state investment are cost overruns that require more cash during years of budget 
deficits, and the possibility that the project will not make as much money as projected or as 
people want.

I can't help you there, other than to say the LNG world is a competitive market. But it's not an 
impossible market.

High construction costs in Alaska.

Presentation by Larry Persily -  Senate Finance Committee -  Feb. 19, 2014 7 | P a g e



ALAS KA N A T U R A L  GAS 
T R A N S P O R T A T I O N  P ROJ ECTS  
O F F I C E  O F  T H E  F E D E R A L  C O O R D IN A T O R

ning, design, engineering key to LNG project success

B y:
B il l  W h ite
R esea rch er/W rite r , O ffice  o f  the F e d e ra l C o o rd in a to r  
b w h ite@ arc ticg as . gov  

R elease D a te :
F ebruary  19, 2 0 1 4

W e ll  before  b ig  m o ney gets c o m m itted  to  construct a liq u e fied  natural gas export p ro ject, 

sponsors ty p ic a lly  spend years study ing  such questions as: S hou ld  this p ro ject get bu ilt?  D oes it 
m ake  business sense? A n d , as the analysis progresses: D oes this p ro jec t continue  to  m a k e  sense? 

T h e  proposed $45  b il l io n  to  $65  b illio n  A la s k a  L N G  exp o rt p ro ject is g o in g  th rough  that process  

n ow .

It's  the  u p -fro n t p lan n in g  that is c ritica l to  m eg ap ro jec t success.
W h e n  done w e ll,  th is  p re -construction  w o rk  can be the  reason a p ro jec t gets b u ilt on tim e  and on  

budget, and creates the k in d  o f  cash f lo w  the board o f  d irectors w as to ld  to expect.
T h e  w o rk  goes b y  d iffe re n t nam es in  d iffe re n t industries. F o r A la s k a  L N G , the curren t w o rk  is 

ca lled  p re -F E E D  —  o r p re -fro n t-e n d  en g in eerin g  and design —  w h ic h  w i l l  be fo llo w e d  b y  a 

m o re  intense F E E D  phase i f  the p ro ject continues.

D u rin g  these stages, the p ro jec t team  selects the tech n o lo g y  to be used in  th e  p ro du ctio n  units. It  

chooses sites fo r fa c ilit ie s  and does in itia l layouts . U til it ie s  are p lo tted . L a b o r needs, p a rtic u la rly  

s k ille d -la b o r needs, get p ro b lem  solved . P ip e lin e  ro u tin g  and the re la ted  issues —  soils, 
veg eta tion , r iv e r  and  w etlan d s  crossings —  get docum ented  and the  best solutions determ ined . 
N eeded  licenses, au th o riza tio n s  and e n v iro n m en ta l p erm its  are id e n tifie d  and m an y  m ig h t even  

be secured. M a rk e ts  are assessed and reassessed. A  fin a n c in g  p lan  is d e fin ed .
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S ou rce: A la sk a  L N G  P ro je c t
P a r t  o f  th e  A la s k a  L N G  P r o je c t  g a s -p ip e lin e  ro u te . T h e  lin e  w o u ld  fe e d  a n  L N G  p la n t  a n d  

e x p o r t  te r m in a l  a t  N ik is k i .  ( C l ic k  to  e n la rg e .)
F o r A la s k a , the rem ote  lo ca tio n  creates lo g is tica l challenges that need d e ta iled  p lann ing: W in te r -  

o n ly  b u ria l o f  the  8 0 0 -m ile  p ip e lin e  because that's w h e n  the tundra  is fro zen ; su m m er-o n ly  

d e liv e ry  o f  m assive gas trea tm en t p lan t m odules  to  the N o r th  S lope because that's w h en  A rc tic  

sea ice is absent.

"T he  d e fin it io n  o f  a p ro jec t, fro m  the  fo rm a tio n  o f  the core team  u n til fu ll-fu n d s  au th o riza tio n  is 

ach ieved , is w h a t w e  ca ll the  F E L  [fro n t-e n d  lo ad in g ] process," w ro te  d eve lo p m en t guru E d w a rd  

M e rro w  in  his 2011  boo k  " In d u s tria l M e g ap ro jec ts : C oncepts , S trategies, and Practices fo r  

Success."

" F E L  is the s ing le  m ost im p o rtan t p red ic tive  in d ica to r o f  p ro jec t success. T h e re  are ve ry  fe w  

pro ject p ro fessionals  in  the process industries w h o  do not agree w ith  the  basic p rin c ip le  that 

d e fin itio n  and p lan n in g  d rive  success, and those w h o  don't should  p ro b ab ly  be in  som e o ther lin e  

o f  w o rk ."



M e r ro w  is fo u n d e r and p resident o f  In d ep en d en t P ro jec t A n a ly s is  In c .. a  m a jo r  consultancy  

w hose c lie n t lis t in c ludes som e o f  the b iggest com panies in  the w o rld . IP A  conducted  a 

m egapro jects  sem inar fo r  A la s k a  la w m a k e rs  in  2 0 1 1 .

"M e g a p ro je c ts  are the m ost im p o rtan t pro jects in  any in d u stria l com pany's  p o rtfo lio ,"  M e rro w  

said in  h is  b ook.

"W h en  th e y  succeed, the co m p any  is strengthened fo r  the lo n g  term . W h en  th ey  fa il, m assive  

am ounts o f  shareho lder w ea lth  can be m ade to evaporate  in  a s ing le  p ro jec t."

E v e n  th o ug h  good u p -fro n t p lan n in g  m eans b e tte r p ro ject results , h a lf  o f  a ll m egapro jects  in  his 

com pany's  vast database fa i l  to  m eet that standard, and th e ir fa ilu re  rate is h ig h . L N G  projects do  

a  litt le  better than th is  average "but not sys tem atica lly  so," he said.

F or A la s k a  L N G , S teve  B u tt is the m an  charged  w ith  m a k in g  sure the u p -fro n t p lan n in g  is 

exce llen t. H e 's  a  career E x x o n M o b il m an ag er and the sen io r p ro jec t m an ag er fo r  th is p ro ject, 
h av in g  w o rk e d  stints w ith  E x x o n M o b il on  its b ig  L N G  projects in  A fr ic a  and m ost recen tly  in  

Q atar.

"M eg ap ro jec ts  are o ften  de fin ed  as projects o v e r $1 b illio n ,"  B u tt to ld  an A la s k a  Senate  

Resources C o m m itte e  on  Feb. 3. " In  today's w o rld  they're  som etim es d e fin ed  as projects o ver  

$ 1 0  b illio n . B y  any m etric  th is is one o f  the  largest m egapro jects ever, and in  som e w ays  it's 

re a lly  f iv e  m eg ap ro jec ts , each one w o rk in g  w ith  each o th e r . ...

"N o  one has ev e r p e rm itte d  a p ro jec t th is  large. N o  one has ever p e rm itte d  an 8 0 0 -m ile  p ip e lin e  

in  the N E P A  (e n v iro n m e n ta l im p a c t s tatem ent) era in  the U .S . N o  one has ever done an L N G  

plan t th is  b ig  o r a gas trea tm en t p la n t th is  big. W e 'll have to  do  a ll three."

H U N D R E D - M I L L I O N - D O L L A R  Q U E S T IO N S
"Ig n o ra n ce  is  th e m o th e r  o f  r e s e a r c h ."
- L aurence  J. P eter, fo u nd er o f  the  Peter P rin c ip le

E x x o n M o b il ow n s  the largest p ro po rtio n  o f  N o r th  S lo p e  gas that w o u ld  be produced fo r  the  

A la s k a  L N G  p ro je c t, and it is lead in g  the tech n ica l team  am ong  the  fo u r com panies scoping the  

pro ject —  N o r th  S lope producers B P  and C o n o c o P h illip s  as w e ll as p ip e lin e  com pany  

T ran sC an ad a  are  the  o ther three.

E x x o n M o b il has a repu tation  fo r  tig h tly  c o n tro llin g  its L N G  p ro je c ts , such as th e  m assive Q a ta r  

plants b u ilt d u rin g  the  firs t decade o f  the 2 0 0 0 s . Its  P a p u a  N e w  G u in e a  p ro je c t  is o v e r  b u d g e t  

due to u n fa v o ra b le  cu rrency  exchange rates, la n d o w n e r protests, la b o r w o rk  stoppages and bad  

w eather, but it's s till on schedule to  start p ro du ctio n  th is  year.

"B e fo re  w e  m ake  the  firs t cut w ith  a saw , w e  re-m easure f iv e  tim e s  instead o f  one," an  

E x x o n M o b il e x ecu tive  said in  T h e  W a ll S treet Journal last m onth  o f  the  com pany 's  m eg ap ro jec t 
plann ing .



B u tt ta lked  w ith  the A la s k a  S e n a te  R es o u rc e s  C o m m it te e  about the  challenges o f  the p ro ject he  

is overseeing , in c lu d in g  p la n n in g  a m eg ap ro jec t that needs labor, resources and eq u ip m en t that 
can hand le  A laska 's  e x trem e  e n v iro n m en t.

" It's  so b ig  it  creates its o w n  w ea ther, and i f  w e 're  not care fu l it  com petes w ith  itse lf, because w e  

don't w an t to  h ave  cha llenges w ith  w e ld e rs  on  P art A  w o rk in g  at odds o r at issues w ith  P art B .
So w e  have  to p lan  th is  v e ry  c a re fu lly  so w e  le v e l-lo a d  th is  w o rk , w e  m a k e  sure w e  get the
resources w e  need fo r the rig h t c ra ft sk ills  and w e  don't com pete  w ith  ourselves. That's  very  

im po rtan t."

The p r o je c t  is "so b ig  it  c r e a te s  its  o w n  w ea th er, a n d  i f  w e 're  not c a re fu l it c o m p e te s  w ith  i ts e lf .  .

so  w e  h a ve  to  p la n  th is  v e ry  c a r e fu lly ."
- S teve B u tt, sen ior p ro jec t m an ag er, A la s k a  L N G

T h e  team  he oversees is lo o k in g  at e v e ry  d e ta il, to  n a rro w  the es tim ated  $ 4 5  b illio n  to  $65  b illio n  

price range and p in  it  as lo w  in  th a t range as possib le.

"W e  go fro m  re a lly  b ig  questions —  m u lt ib il lio n -d o lla r  questions —  and w e  ju s t keep g rin d in g  it  

dow n: H u n d re d -m illio n -d o lla r  questions, te n -m ill io n -d o lla r  questions, m ill io n -d o lla r  questions, 
u ntil w e  get to such a h ig h  le v e l o f  ce rta in ty  you  m o ve  to a p lace w h e re  the investors are ready to  

m ake a dec is ion ," he said. "T h e y  w a n t to  k n o w  that you 've  reso lved  a ll those uncertain ties."
H e  cited som e exam ples .

T h e  steel fo r  the 8 0 0 -m ile , 4 2 -in c h -d ia m e te r  p ip e lin e  w o u ld  be w hat's  k n o w n  as X 8 0  —  ex tra ­
strength steel that, i f  you  ex tracted  a  p lu g  fro m  it and strained the p lu g , co u ld  w ithstand  8 0 ,0 0 0  

pounds o f  pressure p er square inch. U lt r a  h ig h -e n d  stu ff.

"W e 're  lo o k in g  real hard at the  m ate ria ls ,"  B u tt said. "T h e  typ e  o f  m a te ria l is re a lly  im po rtant 
because it  defines  the a m o u n t o f  steel in  the lin e  and the type  o f  steel in  the lin e , and that te lls  

you  w h o  can m a k e  it , h o w  m an y  m ills  can  yo u  get it fro m  and w h a t it's g o in g  to cost. So one o f  

th ings w e  have  to study in  p re -F E E D  is the m a te ria l on  that p ip e lin e  d e s ig n .... C an  you  go to  

X 7 0 ?  There 's  lit t le  questions th a t d riv e  huge v a lu e , because th is  system  is so b ig , any little  

change you  m ake  is hundreds o f  m illio n s  o f  do llars ."

T h e  natu ra l gas produced at P rudhoe B a y  —  the m a in  fie ld  that w i l l  feed  A la s k a  L N G  —  is 

ta inted w ith  about 12 percent carbon  d io x id e . T h e  p ro ject is p la n n in g  a m u lt ib illio n -d o lla r  gas 

treatm ent p lan t to  ex tract the C O 2 because it w o u ld  corrode steel p ip e , doesn't burn and L N G  

buyers don 't w a n t it in  th e ir gas. R e c e n tly  B utt's  team  reconceived  the  gas trea tm en t p lant, 

stream lin in g  it from  an e a rlie r  design  and sync ing  it w ith  design o f  th e  liq u e fa c tio n  p lant to  be 

b u ilt 8 0 0  m ile s  to the south.

"That's a lo t o f  m o n ey  w e  saved," B u tt to ld  the co m m ittee . "B u t m o re  im p o rta n tly , it  means the  

system in  the  north  —  w ith  th ree tra ins fo r  tre a tin g  —  is n o w  ba lanced  w ith  th e  system in  the  

south —  w ith  three tra ins fo r liq u e fa c tio n . F o r  operations and m a in ten an ce  o ver the n ex t 35  years



it  a  m uch  better ba lanced  system . So th is  is a  p retty  b ig  ach ievem ent fo r  us that w e 've  been  

w o rk in g  on  o v e r the  last several m onths. It's  a huge cost savings and risk  reduction ."

P R E - F E E D ,  F E E D  P U S H  P R O J E C T  A H E A D

Southcentral Alaska LNG -  Work Plans I Key Decision Points
Requirements to Take Next Step:

□  Viablu Technical Option(s) Identified □  Viable technical option
□  Government Support □  Government Support
□  Permits / Land Use Achievable □  Permits / Land Use Underway
□  Potential Commercial Viability □  Potential Commercial Viability

□  Secure Permits I Land U se / Financing I 
Key Commercial Agreements

□  Confirm Commercial Viability
□  Execute E P C  contracts

P T U
S e tt le m e n t, o C o n c e p t
J o in t  W o rk S e le c t io n

A g r e e m e n t s

o

(Today) ©

Pre-
FEED o

(flft
P e a k  S ta ff in g

C o a t  ($ ); T e n s  o f Millions

E st . E n g in e e r in g  I T e c h n ic a l D uration*:

Hundreds o f  Millions 

1 2  - 1 8  M o n t h s

--------------v -------

F E E D
(Fronl-End 

Engineering & 
Design)

> /’DecisiorN  
\ t o  Build the

©
500 1 500

Billions

2  -  3  Y e ars
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T e n s  o f Billions 

5  - 6  Years
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E P C
(Engineering. 
Procurement & 
Construe lion)

(A(1)

O
<

Evaluate:
• Range of technically viable 

options for major project 
components

* Business Structure
« In-state g a s  / export LN G  demand

Pro gress:
• Preliminary engineering to 

refine concept
• Business structure
• Financing plan

Com plete
• Front-end engineenng & design
• Major contract preparation
• Business structure
• Financing arrangements

Execute:
• Final engineering
• Financing
• Procurement
• Fabricate / Logistics / Construct
• Prepare for Operations

So licit Interest of Others S o lic it Interest of Others

Estab lish  Government Support and A dvance Regulatory Issues:
• Competitive oil tax environment; predictable / durable LN G  project fiscal 

terms; AGIA  Issues
• Assure ability to secure regulatory approvals / permits / land use 
« Environmental activities / Technical data collection
• Stakeholder engagement
• File D O E Export License

Advance Gov't I R eg. Issu e s:
• Key permit / land use approvals
• Stakeholder engagement
• Secure D O E Export License

Com plete G ov’t / Reg. Issu es:
• Secure remaining construction 

/ operating permits
• Stakeholder engagement

Start individual g a s  / LNG  
sa le s  1 sh ipping efforts

Execute individual g a s  / LN G  
sates / sh ipping agreem ents

im plement business  
structure & agreem ents

Screen com m ercial viability A s s e s s  com m ercial viability Confirm  com m ercial viability Com m ission  / start-up

* N O TE: Duration of various phases may be extended by protracted resolution o f  fisca l term s, permitting and regulatory delays, legal challenges, 
ch a n g e s in com m odity market outlook, time to secu re  long-term  LN G  contracts, labor shortages, material & equipm ent availability, weather, etc.

S ou rce: A la sk a  L N G  P ro je c t

G r a p h ic  f r o m  O c to b e r  2 0 1 2  o u t l in in g  th e  stages a n d  d ec is ion  p o in ts  a n t ic ip a te d  fo r  th e  

A la s k a  L N G  e x p o r t  p ro je c t . T h e  p ro je c t  is in  th e  p r e - F E E D  stage c u r r e n t ly .  ( C l ic k  to  

e n la rg e .)

O f f ic ia l ly ,  peop le  in v o lv e d  w ith  A la s k a  L N G , in c lu d in g  state o f  A la s k a  o ffic ia ls , dub the phase  

the p ro jec t is c u rren tly  in  as p re -F E E D , o r  p re -fro n t-en d  en g in eerin g  and design.

T h is  phase is a p recursor to  a m o re  fo rm a l —  and expensive —  stage ca lled  F E E D , w h ic h  in  tu rn  

leads up to a f in a l in vestm ent dec is ion , o r  F ID ,  on  w h eth er o r not to  construct the project.
O n e  th in g  to k n o w  about F E E D  in  p a rticu la r is that th is  is a te rm  c o m m o n ly  used in  the L N G  

industry b u t isn't a ll that un iversa l w ith in  the en g ineering  w o rld . O th e r w o rd s  cover the same 

scope o f  p ro ject w o rk  —  M e r ro w  in  a passage quoted above spoke o f  fro n t-en d  load ing , o r F E L ,  
a m ore co m m o n  term .

P re -F E E D  is starting  to get used m o re  w id e ly  to describe the L N G  p ro jec t-re la ted  ac tiv ities  th a t  

occur b efo re  F E E D  —  there  can be m an y such a c tiv ities , so a te rm  fo r  th em  can be handy.
In  the case o f  the A la s k a  L N G  p ro jec t, F E E D  w o u ld  include:



•  E n o u g h  en g in eerin g  o f  the  p ro ject so that contracts can be le t fo r  f in a l en g in eerin g , 

p ro curem en t and construction  (c a lle d  E P C ). E P C  contracts are  w h e re  the B IG  m o n ey  gets  

spent and th e  p ro je c t is b u ilt.

•  C ra ftin g  a p la n  fo r  su pp ly in g , c o m m iss io n in g  and starting  up the A la s k a  L N G  

in frastructu re  —  the gas trea tm en t p lan t, gas p ip e lin e , L N G  p lan t and a ll re la ted  fa c ilit ie s .
•  A n  estim ate  o f  the  cap ita l costs ite m ize d  in  s u ffic ien t d e ta il that co rporate  d irectors  

charged w ith  m a k in g  the yes-no  fin a l in ves tm ent decisions are  co m fo rta b le  w ith  th e ir  

choice.
•  A  fin a l assessment o f  en v iro n m e n ta l, social and health  im pacts.
•  A c tio n  on p ro c u rin g  an y th in g  fo r the p ro jec t that requires lo n g  lead tim es .

These are standard ac tiv ities  d u rin g  F E E D .

P re -F E E D  w o u ld  in v o lv e  en g in eerin g , design , tech n ica l and other w o rk  needed  to  prepare fo r 

F E E D . T h is  includes co nd u cting  enough e n v iro n m e n ta l fie ld  w o rk  and d es ig n in g  the p ro jec t in 

enough d e ta il to  support ap p lications  to the F edera l E nergy  R e g u la to ry  C o m m is s io n  fo r  au th o rity  

to b u ild  and operate the  p ro jec t. A t  a m in im u m , F E R C  w o u ld  oversee the L N G  p lant 
construction  and p o ss ib ly  the p ip e lin e  and gas trea tm en t p lant. T h e  c o m m iss io n  w o u ld  produce  

an en v iro n m en t im p ac t s tatem ent as p a rt o f  its re v ie w .

A t  the end o f  the p re -F E E D  stage, each com p any  sponsoring the pro ject w o u ld  decide i f  i t  w ants  

to continue to F 'E E D  based on the in fo rm a tio n  gathered  so far.

"The  purpose o f  P re -F E E D  is to progress tech n ica l w o rk  that w o u ld  p ro v id e  each o f  the A la s k a  

L N G  Parties w ith  s u ffic ie n t in fo rm a tio n  fo r ev a lu a tin g  the tech n ica l, cost and schedule aspects o f  

the A la s k a  L N G  P ro jec t,"  says the January 2 0 1 4  H e a d s  o f  A g re e m e n t signed b y  the state, the  

three m a jo r N o rth  S lo p e  producers and T ran sC an ad a .

T h e  p re -F E E D , com b in ed  w ith  o ther c o m m e rc ia l, leg a l, eco no m ic , fin a n c ia l and m arketin g  

in fo rm a tio n , w i l l  h e lp  a ll o f  th e  parties decide w h e th e r to  spend b illio n s  o f  do llars  on F E E D , the  

H O A  says.

Joe B alash, A la s k a  co m m iss io n er o f  N a tu ra l R esources, and M ic h a e l P a w lo w s k i, A la s k a  d epu ty  

com m iss ioner o f  R even u e , to ld  the Senate R esources C o m m itte e  on Feb. 7 the p re -F E E D  phase 

should last up to  18 m onths and in v o lv e  about $ 4 3 5  m illio n  in  spending . P end ing  A la s k a  

Leg is la ture  action  b e fo re  it  ad journs in  A p r il ,  the parties co m m itted  in  the H O A  to  ram ping  up 

p re -F E E D  in 2 0 1 4 .

T h e  agreem ent says the F E E D  decision  w o u ld  occur w ith in  th ree years a fte r p re -F E E D  ram p -u p  

begins —  that cou ld  put it at la te  2 0 1 6  o r early  2 0 1 7 . B alash and P a w lo w s k i to ld  the Senate  

co m m ittee  the m o re  intense F E E D  stage w o u ld  span tw o  to  three years and ro u g h ly  estim ated  it 
w o u ld  in v o lv e  about $ 1 .8  b il lio n  in  spending. T h e  H O A  says F E E D  w o u ld  cost "b illio n s  o f  

dollars."

IS  T H A T  B IG  M O N E Y ?
N o w , $ 2 .4  b illio n  in  p re -F E E D  and F E E D  expend itu res  that the state o f  A la s k a  estim ates m ig h t  

sound lik e  B IG  m o n ey , and it is.



B u t fo r  a  $ 4 5  b illio n  to  $65  b il l io n  p ro jec t, it's o n ly  about 5 percent o f  the to ta l. It 'd  be lik e  

saying a  10-story  b u ild in g  is ta ll —  perhaps in  som e c ities , but not in  M a n h a tta n .
F iv e  percent C a p E x  spend ing  th rough  F E E D  is about n orm a l fo r  m egapro jects , accord ing  to 

M e rro w  and others.
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P re -c o n s tru c tio n  s p e n d in g  f o r  a ty p ic a l la r g e  L N G  p ro je c t  m ig h t  in v o lv e  ju s t  6 p e rc e n t o f  

th e  o v e ra ll c a p ita l e x p e n d itu re s , w ith  th e  o th e r  9 4  p e rc e n t o f  s p e n d in g  c o m in g  a f te r  th e  

f in a l  in v e s tm e n t d e c is io n , o r  F ID ,  to  b u ild  th e  p ro je c t . (C l ic k  to  e n la rg e .)

F o r L N G  pro jects , fig u re  6 percent, said N ik o s  T safos  o f  E n a ly tic a  In c ., a  consu ltan t to  the  

A la s k a  L eg is la tu re  o n  the  L N G  pro ject, in  N o v e m b e r  2 0 1 3 . T h e  o th er 9 4  percent gets spent a fte r  

the fin a l in vestm ent dec is ion  to  b u ild . T h is  encom passes a ll the fin a l en g in eerin g , purchase o f  

m ateria ls  and construction  spending. In  January , T safos  loosened h is estim ate  to  "less than 10 

percent" b e fo re  F ID .

"B efo re  you  get to  fin a l investm ent d ec is ion , y o u  haven 't spent any real m o n e y ,"  Tsafos to ld  the  

L e g is la t iv e  B u d g e t a n d  A u d i t  C o m m it te e  Jan. 2 8 . " It's  not 'real m o n ey ' in  the  context o f  $65  

b illio n .

"T he  reason th is  m atters  (the  p re -F E E D  and F E E D  spend ing) is because by the  t im e  you  get to  

F ID ,  you  haven 't reso lved  but yo u  have fo u n d  an  answ er to m ost o f  the th ings  you  are w o rried  

about.



"So it's n o t th e  typ e  o f  p ro je c t w h e re  you  p u t in  $65  b il lio n  and as you 're  p u ttin g  the m o n ey  

d o w n  you 're  th in k in g , 'W e l l ,  h o w  should  w e  do this? W h o  should w e  m a rk e t it to? H o w  should  

w e  fin an ce  it? ' I t  doesn't w o rk  that w a y .

"B y  the t im e  the la rge  b u lk  o f  that in vestm ent takes p lace , a ll these th ings w i l l  have  been sorted  

out. M a y b e  n o t to  a 100  percent. Y o u  m a y  n o t have  signed e very  s ing le  deal w ith  everyone. B u t 
y o u 'll h ave  a p re tty  precise idea about w h a t each one o f  these th ings (upstream , m ids tream , 

liq u e fac tio n , sh ipp ing , m a rk e tin g , fin an ce , p e rm ittin g ) are g o in g  to  lo o k  lik e ,"  Tsafos said.

"So, yes it's a b ig  p ro jec t, it's a m assive p ro jec t. B u t the ca ll o f  cap ita l re a lly  com es o n ly  a fte r 

yo u 've  had an  enorm ous am o u nt o f  tim e  to  spend to study a ll the p erm utations  o f  the options in  

co m in g  up  w ith  a schedule and a p ro jec t structure that is co m fo rta b le  to  a ll the p ro ject partners."

W H A T  C A N  G O  W R O N G ?
"It a in 't w h a t y o u  d o n 't kn ow  th a t g e ts  y o u  in to  trou b le . I t's  w h a t y o u  kn ow  f o r  su re  th a t j u s t  a in 't 
s o ."

- M a rk  T w a in  (so m e say)

O n e  needn't lo o k  hard  to  fin d  m egapro jects  that becam e b ig  messes. W a y  o ver budget. W a y  

behind schedule. T h a t d id n 't w o rk  as p lanned.

T a k e  D e n v e r In te rn a tio n a l A irp o rt , a  fa v o rite  case study in  the annals o f  p ro jec t m anagem ent 
disasters.

I t  opened in  1 9 9 5 , 16 m onths beh ind  schedule and 80 percent —  $ 2  b illio n  —  o ver budget. Its 

m u ch-tou ted  au tom ated  b agg ag e-h an d lin g  system  "becam e fam ou s fo r its a b ility  to m an g le  or 

m isplace a  good p o rtio n  o f  e v e ry th in g  that w andered  in to  its path ," as the N e w  Y o r k  T im e s  put 
it . T h e  a irp o rt scrapped it  in  2 0 0 5 , rep lac in g  it w ith  hum ans. A  tr iu m p h  o f  m an  o v e r m ach ine . 
T h e  tex tb o o ks  call D en ver's  fa ilu re  a classic case o f  inadequate  p re -F ID  w o rk , o f  re liance on  

untested tech n o lo g ies , o f  "o p tim is m  bias." A n d , a f la w  that som etim es in fects  b ig -tic k e t pub lic  

w orks  p ro jects  that p o litic ia n s  re a lly  w an t. It's  ca lled  "strategic m isrepresentation" —  the  

c lo ak in g  o f  true  costs fro m  the p u b lic  fo r  fe a r they w o u ld  rebel.

O th er fa v o rite  exam ples: Boston's B ig  D ig  tunnel —  o rig in a l budget $ 2 .8  b illio n , u ltim ate  cost 
$ 2 2  b il lio n  —  and the  C h u n n e l connecting  E n g la n d  and F ran ce  —  2 0  percen t late; 80  percent 
m ore exp ens ive  than forecast.

A m o n g  L N G  pro jects, the  C h e v ro n -le d  G o rg o n  p ro jec t under w a y  o f f  A ustra lia 's  w est coast is 

m ore than  4 0  percent o v e r budget as the sponsors endure a tr ic k ie r en v iro n m en t, and co stlie r  

labor and m ateria ls  than  expected , as w e ll as an u n favo rab le  exchange rate and som e acu te ly  

nasty cyclones. These  are a ll issues that deve lopers  try  to foresee and address d urin g  p re -F E E D  

and F E E D .

A n g o la  L N G  w as supposed to  start up in  2 0 1 2 . It  f in a lly  shipped its firs t load  in Ju ly  2 0 1 3 , m o re  

than a y ear behind schedule. C h e v ro n  is a partner here, to o , and th e  C E O  sa id  Jan. 3 1 , 2 0 1 4 ,



"w e  h ave  had som e tech n ica l issues on  the  fro n t end o f  that p lan t."  L ik e ly  the  p la n t w i l l  operate  

at ju s t h a l f  cap ac ity  in  2 0 1 4  and id e a lly  w i l l  h it  fu ll  cap ac ity  so m etim e in  2 0 1 5 , he said.

M O N E Y  W E L L  S P E N T

Source: A laska L N G  Project
A n  A l a s k a  L N G  f i e l d  c r e w  w o r k i n g  i n  n o r t h e r n  A l a s k a  a l o n g  t h e  p r o p o s e d  g a s  p i p e l i n e  

r o u t e  d u r i n g  t h e  2 0 1 3  s u m m e r .

In  his b oo k , M e r ro w  said a p ro jec t w ith  severe and co n tin u in g  p ro d u c tio n  p ro b lem s in  its in itia l 
years is a fa ilu re  b y  d e fin itio n .

A fte r  spending  b illio n s  or tens o f  b illio n s  u p fro n t on  m egapro jects , the corporate  board  w ants its 

p a y o ff, and that starts the m o m e n t the p lan t gets sw itched  on. A  la te  start o r a s lo w  start m ean a 

lo t less cash in f lo w  th an  the d irectors  w e re  to ld  to  expect.

"T h e  ea rly  years' p ro du ctio n  are th e  m ost va lu ab le  th e  p ro jec t w i l l  e v e r h ave ,"  M e r ro w  said. 
W h e n  lost, they 're  lost fo r  good.

A lth o u g h  there  are no iron c lad  law s about these th ings , there are som e general ru les o f  thum bs  

c irc u la tin g  in  the  industry 's  lite ra tu re  about w h a t constitutes a p ro b lem  p ro jec t besides start-up  

pro du ctio n  p roblem s: b ig  cost overruns o r b ig  schedule slips —  say 25 p ercen t beyond  w h a t they  

should be.

"M e g a p ro je c t results  are fre q u e n tly  seriously short o f  the expectations o f  the  sponsor-investors,"  

M e r ro w  w ro te . " T h e ir  cost overruns are o ften  so s ig n ifican t that the w h o le  p ro jec t becom es N P V  

n egative ."

N e g a tiv e  N P V  —  o r net present v a lu e  —  does not m ean  u n p ro fita b le , i t  should be noted, but 
ra ther that the re tu rn  on  in ves tm en t is b e lo w  the investor's requ irem ents .

"T h e  real question  is w h e th e r th e  in vestm ent yo u  m ade u p -fro n t is o p tim a l o r not, o r w h e th e r  

h a v in g  put that m o n ey  e lsew here  w o u ld  have  generated  a better return. So it's not re a lly  usua lly  

about lo s ing  m oney. It's  about the o p tim a l use o f  m on ey ,"  T safos  e x p la in e d  to  the A la s k a  

L e g is la tiv e  B udget and A u d it C o m m itte e  in  January 2 0 1 4 .



M e g a p ro je c ts  w hose p re -F E E D  and F E E D  are w e ll done —  M e r ro w  calls  these stages F E L -1  

th rough  F E L -3  —  h ave  good  track  records fo r  p ro du c ing  p lants that operate as expected, 
acco rd in g  to his com pany 's  database.

M eg ap ro jec ts  are headed fo r  tro u b le  i f  the partners' interests are out o f  sync, i f  they sk im p  on  

p re -F E E D  and F E E D  s ta ffin g , i f  th ey 're  u n d er such schedule pressure that corners get cut, i f  th ey  

short-change up fro n t p lan n in g  because it  can be expensive.

" W e  h ear th ings lik e , 'W h y  should it  cost so m u ch  m oney? I once fro n t-e n d  loaded  a b ig  p ro jec t 
on a n apk in  o v e r a beer.' I f  yo u  are the p ro jec t d irector, n ow  w o u ld  be a good tim e  to  post y o u r  

resum e," M e rro w  said in  his book.

"D o in g  a thorough  jo b  d e fin in g  and p lan n in g  an industria l m eg ap ro jec t takes 3 to 5 percent o f  

even tua l to ta l cap ita l cost. Let's  be c lear; on  a m egapro ject that is a lo t o f  m o n ey . T h e  cost, 
h o w ever, o f  n o t spend ing  th e  m o n ey  is m u ch , m uch  m ore."

-B y  B il l  W h ite . R e s e a rc h e r/W rite r fo r the O F C . b w h ite @ a rc tic g a s .g o v

h ttp ://w w w .a rc tic g a s .g o v /e a rly -p la m iin g -d e s ig n -e n g in e e rin g -k e v -ln g -p ro ie c t-s u c c e s s
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