


Environmental Commitment
Coeur is a leader in environmental protection. We have earned more than 20 
environmental awards by conducting our activities in such a manner as to protect 
the physical environment and our employees - and by being a proactive member in 
the communities in which we operate. The Kensington Gold Mine will operate in 
accordance with the highest standards of environmental compliance and we have 
pledged $7.3 million to ensure ve restore the site to productive wildlTe and aquatic 
habitat after mining. This policy can be simply stated as: "Producing ant Protecting.

There has been considerable discussion about tailings management at 
Kensington. Tailings are the sand-sized material that remains after gold 
and other metals are removed in the processing step. Kensington tailings 
have less metal content than the natural lake sediments where they will be 
placed. Management of the tailings in Lower Slate Lake was the permitted 
alternative as it had the least environmental impact. After mining, the 
reclaimed lake will be about 60 acres (three times larger than current size) 
with productive wetland and open water habitats - and native wild fish will 
be restocked into the lake.

The mill and the underground mine are not visible from Berners Bay. As a result the 
mine does not impact the panoramic 
views that Alaskans enjoy.
The National Marine Fisheries 
Service concluded the project 
would not adversely affect marine 
mammals. To further protect the 
marine mammals and fishery, we 
have developed a Transportation 
Plan relating to boat and barge traffic.
This plan includes ' eling and noise 
controls, restrictions on construction 
when marine mammals are present, 
reduced traffic during Eulachon and 
herring spawning periods, and an 
extensive monitoring program.

W hy L o w er S la te  L ak e  P la c e m e n t?

This approved plan is a temporary use of a small, relatively unproductive 
lake called Lower Slate Lak ~ (Tie naturally occurring water quality in the 
lake does not meet state standards, and there is little or no spawning 
habitat for native fish. A conventional dam will be built at the outlet During 
mining this area orovides a geotechnically sound location for tailings while 
minimizing long- impacts to productive wetland and othe wildlife 
habitat. At th< end of mining, the tailings area will be reclaimed into a lake 
with improved productivity and aquatic habitat, as determined through the 
Final Supplemental Environmental Impact Statement prepared by the 
Forest Service.

Protecting Berners Bay

Berners Bay B e fo re  K e n s in g to n Berners  B ay  A fte r  K e n s in g to n
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MINING LICENSE TAX

First enacted by-Territorial legislature in 
1913 . ' ' ,
Compon*ent of resource policy at 
: stateliood q
J% Net Profits for major operations
Payable by all operations in State 
Regardless of land status or mineral 
ownership

MINING  RENTS & ROYALTIES

Mineral development major factor at 
stateliood
1981 State AG questioned state policy 
(Sectiort 6(i))
1981/82 legislature tried modification
1983-1987 litigation
1987- AK Suprerru| Couii - rents o r  
royalties V
1989 legislature -#ents and royalties

I

INDUSTRY OVERVIEW

producing ni

Developing 
and major 
exploration 
projects
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M IN IN G  RENTS & R O YA LTIES

Rent up to $.3.30 per acre/yr 
Royalty 3 ’/ Net Profits 
State land only

I
Debate and resolution oco<jjred prior to 
industry expansion ’ . ' .
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• WDES PRIMACY
• PERMIT EFFICIENCY
• MIXING ZONES
• TAX CONSIDERATIONS
• GEOLOGICAL AND GEOPHYSICAL 
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• P^WER SUPPLIES
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NPDES PRIMACY
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R E C O M M E N D A T IO N S

•  M IX IN G  ZONES
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n regulation’. ,liter considering tin* (onunents ixitvidpd 
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• TAX CONSIDERATION^
• Mineral developmenl provide’, private .actor 
investment and employment to diverse areas of 
the State

• A substantial portion of the State s mineral, 
potential lies in unorganised boroughs

• The formation of boroughs presents uncertainty 
regarding future taxation
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OTHER FINDINGS & 
RECOMMENDATONS

•  L i t ig a t io n  R e fo r m

•  G e n e r a l  P e rm it s  fo r  S m a l l  R e m o t e  W o r k  
C a m p s

•  A M E R E F

•  R o a d s  t o  R ^ o u r c e s

•  R S 2 4 7 7  T r a i ls

•  N a v ig a b i l i t y  . ^

•  C o l le g e  o f  E n g in e e r in g  &  M in e s

•  M in e r a ls  M a r k e t in g  &  F o r e ig n  T ra d e  
O f f ic e s

FINDINGS & 
RECOMMENDATONS

Federal level

•  T a i l in g s  Im p o u n d m e n t  C la s s i f ic a t io n

•  T o x ic  R e le a s e  I n v e n t o r y

•  G e o lo g ic a l  M a p p in g

•  R e s o lu t io n  o f  O u t d a t e d  S e g r e g a t io n s

•  E s s e n t ia l F is h  H a b it a t

•  M S H A  T r a in in g  &  R e l ie f  fo r  S m a l l  M in e s

Thank You

The Alaska Minerals Commission
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An Economic Imnact Profile From the report
The Econom ic Impact o f  M in ing on Alaska, 
prepared for & 3 Alaska Miners Association

Alaska’s Mining Industry
February 2j 06

The Benefits of Mining
Historically, mining was a cornerstone of the Alaska 

economy. Many roads, docks, and other infrastructure 
throughout Alaska were originally constructed to serve the 
mining industry. Today, a rejuvenated mining industry is 
bringing a broad range of economic benefits to Alaskans 
and Alaska communities.

For example, mining:
►  Offers some of the highest paying occupations in 

Alaska.
►  Provides jobs in many rur:' areas in Alaska, where there 

are few other private sector jobs available.
►  Makes significant local gc /ernment tax payments.
►  Benefits Native corporati' ns from mining activity on 

their land, both in jobs for shareholders and through 
direct payments.

The future promises even greater economic benefits. 
However, the mining industry requires a stable and 
equitable tax environment for Alaskans to realize the

Key 2004 Mining industry 

Economic Impacts

2,900 average direct mining jobs in Alaska

5,100 total jobs attributed to the mining industry in 
Alaska

$280 million in payroll attributed to the mining 
industry

$280 million spent in mining exploration and 
development in Alaska

$16 million paid by the mining industry to state 
government in royalties, fees, and taxes

$11 million paid by mines to local governments

$11 million paid by mines to Native corporations

$17 million paid to A'aska Railroad to move coal, 
sand and gravel to state and international markets

$18 million paid to the Alaska Industrial 
Development & Export Authority (AIDEA) for 
DeLong Mountain Regional Transportation System 
user fees

greatest potential economic benefits from mineral 
resouce development.

Alaska's mining industry includes exploration, mine 
development and mineral production. The industry 
produces zinc, lea^, gold, silver, coal, as well as construction 
materials, such as sand, gravel and rock.

In 2004:
►  There were 26 significant exploration projects in 
Alaska. Exploration spending totaled S71 million (2005 
exploration expenditures are over $95 million).

►  Another $209 million was invested for development of 
new mines in Alaska.

►  Alaska's three largest metal mines, Red Dog, Fort Knox, 
and Greens Creek, spend approximately $170 million 
annually in Alaska in support of their operations.

►  Approximately 73 open-pit, underground, mechanical 
placer, and suction dredge mines were in production in 
Alaska.

►  There are at least 37 rock quarries and 71 active sand and 
gravel operations.



r  A •  4 \T  9 ~y

Alaska's Mining Industry

Employing Alaskans in Good Jobs
In 2004, the mining ind^try directly employed 2,900 

Alaskans, paying them $194 million in wages. If indirect 
and induced jobs are added in, a total of 5,100 Alaskans 
with $280 million in payroll can be attributed to the mining 
industry.

Supporting Alaska workers and Alaska businesses
The mining industry has a higher resident hire rate, at 

83 percent, than the statewide average of 80 percent, and 
significantly higher rates than other key Alaska industries.

Alaska Resident Hire by Key Industry, 2003

Industry % Alaska Re^dent Workers
Mining 82.8%
Construction 80.1
Oil and Gas Extraction 77.3
Accommodation and Food Services 73.1
Seafood Processing 28.9
All Industries 81.9
Souice Alaska Department of Labor and Workforce Development

Mining projects offer employment and business
opportunities to Alaskans. For example:
►  Approximately 300 workers have been hired for the 

Pogo Mine construction project near Delta Junction. 
Pogo's labor force is 85 percent Alaska resident.

►  For construction of the Kensington Gold Project near 
Juneau, $42 million in contracts have been awarded so 
far, 85 percent to Alaskan companies.

►  In 2005, Calista shareholders made up 94 percent 
(111 employees) of Donlin Creek's direct and contract 
employees. Seven of eight supervisors on the project 
are shareholders.

►  In 2005, for the Pebble project, 45 consulting firms 
have been hired to conduct environmental baseline 
studies, planning, and research. These firms reported 
441 Alaskan employees worked on some aspect of the 
project. Of the Alaska workforce, 21 percent were hired 
locally from the Bristol Bay region and 26 percent were 
Alaska Native.

More mining Jobs hi the future
With the Pogo and Kensington projects coming on line 

within the next two years, metal mining will introduce 500 
more high-paying jobs for Alaskans, increasing mining's 
payroll by $35 million.

Projects currently in exploration, such as Pebble, Donlin 
Creek, Rock Creek, and Chuitna Coal, have the potential to 
employ 1,500 Alaskans.

Providing year-round jobs with good wages
The average annual wage for employees working in 

Alaska's metallic mineral mines is $70,750, 83 percent above 
the statewide average annual wage.

Fort Knox Mine employees' average salary was 70 per­
cent higher than the Fairbanks North Star Borough average. 
Greens Creek Mine's 260 employees are among the highest- 
paid workers in Juneau with average annual wages of nearly 
$79,000, almost triple the average $29,000 wage for Juneau 
private sector workers.

Prior to Red Dog Mine's opening, average income in 
the Northwest Arctic Borough was well below the statewide 
average. Follov :ng development of Red Dog Mine, the 
median household income in the Borough increased by 
about 87 percent. Annual wages at the mine range from 
$45,000 to $85,000 per year, plus benefits.

Providing Jobs In rural Alaska
Many jobs offered by the mining industry are rural- 

based, including those at Red Dog, Donlin Creek, Pogo, 
and Pebble. These jobs are offered where few if any other 
employment opportunities are available.

Red Dog Mine is the second largest employer in the 
Northwest Arctic Borough. Including contract employment, 
it accounts for 17 percent of all employment in the Borough.

Italning Alaskans
Many jobs in the mining industry offer transferable skills 

in an industry rapidly growing in Alaska and worldwide.
There are a number of Alaska education institutions and 
organizations that provide training for and with the mining 
industry throughout Alaska.

— —  — M — —



Strengthening Government
Mining companies are a significant source of revenue 

for local governments. In 2004:

►  Red Dog paid $6.2 million in payment in lieu of taxes 
(PILT) to the Northwest Arctic Borough, representing 
three-fourths of its General Fund receipts.

►  Fort Knox/True North was the second largest property 
tax payer to the Fairbanks North Star Borough, paying 
$3.5 million in property taxes.

►  Greens Creek Mine is the largest private property tax 
payer, paying $660,000 in property taxes to the City and 
Borough of Juneau.

►  Alaska Gold Company was the fourth largest property 
tax payer to the City of Nome, paying $53,300 in real 
property taxes.

Genoratfng stats governmont revsnuos
The mining industry paid $15.8 million to the State of 

Alaska in 2004 through a variety of taxes, rent, royalties, 
and fees. Mining license taxes were the largest source of 
revenue, totaling $10.3 million in FY 2005, a year when 
metal prices were just beginning to improve.

Mining is an important source of revenue for the Alaska 
Railroad Corporation. In FY 2004, the railroad earned 
approximately $17 million from movement of coal and 
gravel destined for Alaska or export markets (representing 
15 percent of its total operating revenue).

Red Dog Mine paid the Alaska Industrial Development 
& Export Authority close to $18 million in annual user fees 
for use of the state-owned DeLong Mountain Regional 
Transportation System road and port that serves Red Dog 
Mine.

Supporting the Alaska Mental Health Ihist
The Alaska Mental Health Trust earned $167,000 in 

rents and royalty payments from the mining industry in 2004. 
The Trust also earned $60,000 from construction material 
sales.

R eview ing  co re  sam p les a t th e  P e b b le  P ro jec ’ P h o to  co u rtesy  o f  
N o rth e rn  D yna s ty  M in es  Inc.

Greens Creek underground drill rig. Photo courtesy ol Kennecott 
Greens Creek Mine.

► Usibelli Coal Mine paid property taxes of $125,000 to 
the Fairbanks North Star Borough and $155,000 to the 
Matanuska-Susitna Borough, and $75,000 in other taxes 
to the Denali Borough.

Rock Creek Developm ent Project Photo courtesy o f NovaGold Resources

More local government support expected
In a PILT agreement between the Pogo Mine and 

the City of Delta Junction, mine developers paid the city 
$500,000 in 2005, will pay another $500,000 in 2006, and 
another $1,000,000 in 2007 (if a Borough has not yet been 
ir corporated).



Alaska's Mining Imiustry

Partnering with Alaska Native Corporations
Red Dog is operated by Teck Cominco under an 

agreement with NANA Regional Corporation. NANA is the 
landowner and Teck Cominco is the operator. Teck Cominco 
pays a net smelter return royalty to NANA, which in 2004 
was S10.9 million. Of the 2004 royalty payment, NANA 
redistributed S5.9 million to the other 11 ANSCA regional 
corporations as part of its 7(i) payment. Teck Cominco paid 
$90.1 million in total royalties to NANA from 1982 to 2004.

Of the 480 employees at Red Dog, approximately 360 
are employed directly by Teck Cominco, while mos of the 
remaining employees are employed by NANA/Lyno jn and 
NANA Management.

Teck Cominco has hired more than 1,000 NANA 
shareholders at Red Dog Mine since production began in 
1989. This does not include many more who have worked as 
contractors at the mine. A third of the people holding Red 
Dog jobs live in the small villages of the Northwest Arctic 
Borough.

Placer Dome, developer of the Donlin Creek project, 
has entered into exploration and mining lease agreements 
with Calista Corporation and The Kuskokwim Corporation, 
and is talking with Calista and Kuskokwim about 
opportunities for service contracts.

Alaska Gold Company has exploration and mining lease 
arrangements with Bering Straits Native Corporation and 
Sitnasuak Native Corporation for mining and surface use.

DeLong Mountain Regional Transportation System Port. Photo courtesy 
o f Teck Com inco

Developing Important Infrastructure
The mining industry' ’ s historically played a key role 

in the development of important infrastructure in Alaska. 
Development of the Alaska Railroad, the Richardson Highway, 
and the settlement of Anchorage, Fairbanks, Juneau, Skagway, 
and Nome are all linked with early mining industry activity. The 
mining industry is also responsible for the development of 
smaller communities throughout Alaska, such as Eagle, Circle, 
and McGrath, among others.

Mining industry development of Alaska infrastructure 
continues today. Examples include the DeLong Mountain 
Regional Transportation System port and road (developed in 
support of the Red Dog Mine), the Seward coal-l 'ading facility, 
and the Pogo Mine road. Mining-related infrastructure can also 
reduce the cost of basic services to Alaskans. For example, 
because Ft. Knox is a large purchaser of electric power, other 
local customers enjoy lower power rates.

Contents of this handout are taken from the report, The 
Economic Impact o f Alaska's Mining Industry (February 2006), 
prepared by McDowell Group, Inc. The full study is available 
online at www.alaskaminers.org or from the Alaska Miners 
Association in Anchorage at (907) 563-9229.Fort Knox Mine. Photo courtesy of Kinross Gold

http://www.alaskaminers.org


A laska  D e p a rtm e n t o f N a tu ra l Resources 
D ivis ion  o f G eological &  G eophysical Surveys

M ineral Resources Program

R o b e r t  S w e n s o n  

A c t i n g  D i r e c t o r  & S t a t e  G e o l o g i s t  

D iv i s io n  o f  G e o l o g i c a l  & G e o p h y s i c a l  S u r v e y s

h t t p : / / w w w . d g g s . d n r .  u s  

h t t p : / / a k g e o t o g y . i n f o

F e b r u a r y  7, 2 0 0 6

http://www.dggs
http://akgeotogy


Alaska Department of Natural Resources 

Division of Geological & Geophysical Surveys

MISSION STATEMENT
A l a s k a  S t a t u t e s  4 1 . 0 8 . 0 2 0

C o n d u c t  g e o l o g i c a l  a n d  g e o p h y s i c a l  s u r v e y s  t o  d e t e r m i n e  t h e  

p o t e n t i a l  o f  A l a s k a n  l a n d  f o r  p r o d u c t i o n  o f  m e t a l s ,  m i n e r a l s ,  f u e l s ,  a n d  

g e o t h e r m a l  r e s o u r c e s ;  t h e  l o c a t i o n s  a n d  s u p p l i e s  o f  g r o u n d w a t e r  a n d  

c o n s t r u c t i o n  m a t e r i a l s ;  a n d  t h e  p o t e n t i a l  g e o l o g i c  h a z a r d s  t o  b u i l d i n g s ,  

r o a d s ,  b r i d g e s ,  a n d  o t h e r  i n s t a l l a t i o n s  a n d  s t r u c t u r e s .



D G G S  M in e r a l  R e so u rce  P ro g ra m
Challenge



M i n e r a l  R e s o u r c e  P r o g r a m
Statistics

$ 1 . 7  m m  F e d e r a l  M a t c h i n g  F u n d s  f o r  G e o l o g i c  

M a p p i n g  s i n c e  1 9 9 3

6 . 1  m m  a c r e s  ( 9 , 5 3 1  s q .  m i )  o f  h i g h  r e s o l u t i o n  

g e o p h y s i c s  s t a t e  f u n d e d ,  3 . 7  m m  a c r e s  (  5 , 7 8 1  s q .  

m i )  B L M  f u n d e d

4 0  m i l l i o n  a c r e s  ( 6 2 , 5 0 0  s q .  m i )  c u r r e n t l y  

i d e n t i f i e d  a s  h i g h  p o t e n t i a l

G e o p h y s i c s  c o s t  a b o u t  $ 5 7 5 / s q .  m i l e  ( $ 0 . 9 0 / a c r e )  

c u r r e n t l y

O v e r  3  M i l l i o n  A c r e s  ( 4 , 7 0 0  s q .  m i )  o f  1 : 6 3 , 3 6 0  

D e t a i l e d  G e o l o g i c  M a p p i n g  c o m p l e t e d  a n d  

p u b l i s h e d  u s i n g  H i g h  R e s o l u t i o n  G e o p h y s i c s



M i n e r a l  R e s o u r c e  P r o g r a m
B enefit

B e tte r assessment o f S ta te ’s resource base
Keeps h igh-resolution data  in public  rea lm
V ia b le  p rio r itiza tio n  o f land  selections and  
transfers
S tep p in g -o ff po in t fo r explorers
C r it ic a l data  fo r in fra s tru c tu re  and 
co m m u n ity  p lanners and



R e g io n a l  M a g n e t ic s  -  C h u l i t n a  A r e a



D e t a i l e d  M a g n e t i c s  -  C h u l i t n a  A r e a
D e t a i l e d  d a t a  g r e a t l y

h a



R E G I O N A L

A E R O M A G N E T I C S

Eagle A-2 Quadrangle
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A E R O M A G N E T I C S

5 M i l e s
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Eagle A-2 Quadrangle

D E T A I L E D

A E R O M A G N E T I C S

5  M i l e s



GEOLOGY
WITHOUT

GEOPHYSICS

Eagle A-2 Quadrangle

GEOLOGY
WITH

GEOPHYSICS

F o r t  K n o x  F o o t p r i n t  ■  P o g o  F o o t p r i n t



A laska  G eophysical/G eolog ical 
M in e ra l In v e n to ry  P ro g ram
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A irb o rn e  G eophysical S urvey o f the Proposed  
Gas P ipeline C o rr id o r , In te r io r  A laska:

F irs t Phase o f 
G eologic H a za rd s  and Resource E v a lu a tio n

Delta Junction

F o rt
G re e le y

miles

®Paxson

Proposed Gas 
Pipeline centerline



G e o p h y s i c s  R e l e a s e
J a n u a r y  2 0 0 6  — V a n c o u v e r ,  F a i r b a n k s ,  A n c h o r a g e

B a r r i c k  G o l d  C o r p .  ((he world’s largest gold mining company) -  purchase

K e n n e c o t t  E x p l o r a t i o n  C o .  (a subsidiary of Kio Tinto Co., the world’s 2nd largest mining 
company) -  purchase

P h e l p s  D o d g e  C o r p .  (one of the world’s (top 5) largest copper producers, world’s largest 
molybdenum producer) -  questions, etc.

A n g l o G o l d  A s h a n t i  L t d .  (one of world’s largest gold producers, employs 60,000 worldwide) 
-  purchase/paid for part of survey costs

R i m f i r e  M i n e r a l s  C o r p .  (Canadian junior mining company with major claim holdings in 
the Pogo area) -  purchase

G e o i n f o r m a t i c s  E x p l o r a t i o n  I n c .  (Canadian junior mining company in worldwide 
strategic alliance with Kennecott Mining Co.; working on Uncle Sam area near Delta Junction and 
Nixon Fork Mine near McGrath) -  purchase

S e l e c t  R e s o u r c e s  C o r p .  (U.S. junior mining company with Alaskan holdings in Livengood 
and Richardson mining districts, recently purchased Calder marble mine in Southeastern Alaska 
from SeaAlaska Corp.) -  purchase

T a n y a  S t r a t e  (Australian geophysicist moving to North America) -  purchase 

N i c h o l a s  V a n  W y c k  (Alaskan certified professional geologist) -  purchase 

A v a l o n  D e v e l o p m e n t  (Alaskan mineral exploration company)- purchase 

I n t e r i o r  L a n d s c a p i n g  (Alaskan company)-  purchase



2 0 0 4  &  2 0 0 5  A l a s k a  E x p l o r a t i o n
Nolan Creek 
Red Dog 

Arctic
Shorty Cr
Boulder Cr Big Hurrah

Nixon F ^

Little Squaw 
Fort Knox, West Ridge, 
Gil. Golden Summit 
Fairbanks District 
Goodpaster Area 
Richardson. Uncle Sam 
■ Gold Hill 

ftflA N.Canwell
Greens Creek

e  P a t e n t e d  L a n d s



A c r e a g e  o f  N e w  M i n i n g  C l a i m s  
S t a k e d  P e r  Y e a r

4 5 0 ,

4 0 0 . 0 0 0

3 5 0 . 0 0 0

3 0 0 . 0 0 0

2 5 0 . 0 0 0

2 0 0 . 0 0 0

1 5 0 . 0 0 0

1 0 0 . 0 0 0  

5 0 , 0 0 0

0
2 0 0 1  2 0 0 2  2 0 0 3  2 0 0 4  2 0 0 5



H is t o r ic  F u n d in g  o f  P r o g r a m

$ 1 , 8 0 0 , 0 0 0

$ 1 , 6 0 0 , 0 0 0

$ 1 , 4 0 0 , 0 0 0

$ 1 , 2 0 0 , 0 0 0  

$ 1 , 0 0 0 , 0 0 0

$ 8 0 0 , 0 0 0

$ 6 0 0 , 0 0 0

$ 4 0 0 , 0 0 0

$ 2 0 0 , 0 0 0

$0
1 9 9 3  1 9 9 5  1 9 9 7  1 9 9 9  2 0 0 1  2 0 0 3  2 0 0 5



B e n e f i t s  o f  S t a b l e  F u n d i n g

A b i l i t y  to  n e g o t ia te  lo n g - te r m  c o n tr a c t
C o s t s a v in g s  o n  m o b i l iz a t io n  /d e m o b
In c re a s e d  c o v e ra g e  o f  g e o p h y s ic s  a n d  
h ig h -r e s o lu t io n  g e o lo g ic  m a p p in g  on  
s ta te  la n d
U n d e r s ta n d in g  th e  s ta te ’ s re s o u rc e  
b ase
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N a t u r a l  G a s  

& N a t u r a l  G a s  L i q u i d s
ftreianfed by

Dennis Sloffy. Director 
Mining and Petroleum training Service



O rig in  o f  Oil a n d  G a s

The total amount of organic matter stored this way is 
less than 1% of all the organic matter that has been 
tormed by plants and animals over geologic time





Oil and Gas Reservoirs

Organic rich limestone • a good source rock

Certain conditions ol 
pressure and 
temperature aie 
required to create 
petroleum • the 
hydrocarbon window
Oil torms in a source rock like organic shalp 
It migrates until it is 
trapped by a cap rock 
It resides in a reservoir 
rock like sandstone.

Examples sandstone, conglomerate, 
cavernous limestone, highly fractured rocks 

(even granite)

R e se rv o irs  should have 
high porosity, permeability



Oil migrates up dip because it is lees dense than rock 

Oil floats on water of the saturated zone; natural gas 

(methane) floats on top of the oil

A \n-i Unit i'.i|.

Faults may themselves seal of I migration, or may place 
impermeable rock against the reservoir to block escape



Angular unconformity traps oil in lower dipping layers

i iieft i-m i

Fossil reels are bulbous lenses 

interbedded with normal layers 

They hap oil derived Irom lower source rocks

Sedimentary tacles changes create lens shaped 
wedges or pinch-outs that may serve as traps in 
some conditions
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A s s o c ia te d  g a s  le a v e s  the  o il w h e n  the 

p re s s u re  is  re d u c e d  to  a ce rta in  le ve l

A s s o c ia te d  g a s  s lo w ly  le ave s  the o i l a s  

th e  re s e rv o ir  p re s s u re  is  re duced  

t h r o u g h  p ro d u c t io n  ot f lu id s  from  the  

re s e rv o ir





 i—jr

Large numbers of Cows

A bu rp ing  c o w  is a po llu ting  cow/

Cows, which have doubled in population in the Iasi 
? 40 years lo an estimated 1.3 billion worldwide, 

produce one pound of methane for every two pounds of 
meat lhal they yield



Petroleum Hydrocarbons

Hydrocarbons are composed only of 
Hydrogen and Carbon

We w ill deal with rather simple 
hydrocarbons in this presentation

The hydrocarbons of interest all end in 

the letters ane'

Physical Properties

C h e m ic a l

N am e

Formula Boiling
Point

Heating
Value

Methane CH4 -260 F 931 BTU

Ethane C2H6 -127 1770

Propane C3H8 -44 2517

Butane C4H10 +31 3260

Pentane C5H12 +97 4009



c S o Methane CH-1

Ethane
s j c

Q B

C3H8 Propane HI

Conditioning Natural Gas 
for Transmission

To transport gas in a pipeline, 

a "con trac t” establishes the 

maximum amounts of 

undesirable contaminates



Oil and Gas Reservoirs

A condition ing plant must be 

designed to meet contract 

specifications over the life of the 

project

Hydrocarbon Dewpoinl 

Control System

Conditioning 
Natural Gas for Transmission

Carbon Dioxide and hydrogen 

Sulfide are called "acid gases” 

(often called Sour Gas) because 

they form acids when in contact 

with water.



Conditioning
Natura l  Gas  for Transmission

Acid gases cause severe corrosion of 
process equipment and pipelines

H y d ro g e n  S u lf id e  is  a n  extremely toxic 
s u b s t a n c e , im m e d ia te ly  d a n g e ro u s  to  life  

a n d  h e a 'fh  at v e ry  lo w  le ve ls

Conditioning 
Natural Gas for Transmission

The removal of ‘sour gas' from a 

methane stream is called 

"sweetening’' and is a part of the 

conditioning of gas to meet pipeline 

contract specifications

There are many

processes to , - V  —

sweeten gas, • »

however the -

most common is
ph.

• . v >
the Am ine S ’ *
sys tem





I kjiiio 1 Ammo Syuems I low iJingoni

' - _ n r  71:1 j .

■FI

L z i .J
= J -  -A

MEA filtra tion gas sweetening unit

Gaaea are w*»hed in a countar 
currant waahmg column and 
the diasoivrd M?S aeparaied 
in a later atop ut.ng steam

Finea. worn from the piping, 
tollrct in thr amma solution, 
which ultimataly lead to 
blocking and foam generation 
•n the column

F liters tor clearing these 
streams and diachargmg 
either wet or dry cakea 
have yield eicellent reautii



Conditioning
Natural  Gas  for Transmission

Amine Treatment can remove 

both Carbon D ioxide and 

Hydrogen Sulfide

Conditioning 
Natural Gas for Transmission

Carbon Dioxide can be re-injected into 
the formation to maintain pressure 
and sweep oil toward the well bore

Removal o f Hydrogen Sulfide can 
geneiate large amounts of elemental 
Sulfur

Conditioning 
Natural Gas for Transmission

Carbon D ioxide can form Dry Ice in 

process equipment and plug off 
critical components

Dry Ice must be thawed with heat to 
remove the plug



Conditioning 
Natural Gas for Transmission

Water content must be reduced 
to a very low level

Water can freeze and plug 
critical process equipment

Water combines with Methane to 
torm Hydrates that can plug off 

critical process equipment

Dehydration

The most common large scale process 
for removing water from a gas stream 
is called “Glycol Dehydration”

Glycol dehydration is used all over 

the Slope and the Inlet



Dehydra t ion

Cold Glycol can absorb large am ounts of water 
vapor

When heated, the Glycol then gives up the 
water vapor and can be cooled and reused

Large equipm ent would be required to handle 
the am ounts of gas contemplated by the 
North Slope g as line



ThisOosigiiit capable 
O* rc-ntovir>q moisture 
artd ammonia trom 
natural gas through rt'i 
adsorption process

7 he system is capable 
of taking saturated 
teed gas and returning 
d'v gas with less than 
0 1 ppmv or water

in aaation NH3 u 
removed down to less 
than 0 ? ppmv

lht pictmri •bow aepKi •  
nstur»l get Oryr' p»or to thtpmtnl

Niilurnl (.'its Uryinn & Nll.i Kemttviil

Thu ii'owt the LNC facility 10 liquely u tm  quantities during periods 
ol low use end store them until they can be vsponred •! » lime o' need



The volume of gas transferred from seller 
to buyer is measured in SCF (Standard 
Cubic Feet), measured at 14.7 psi and 
60 degrees F

Alternate specifications are more 
commonly stated in metric units

Gas Cus tody
and  Cus tody  T rans fe r

Gas Custody 
and Custody Transfer

The Heating Value of the gas in 

BTU’s per cubic foot is an 

essential sales parameter

Gas Custody 
and Custody Transfer

Pure Methane generates 931 BTU

Penalties may be a ssessed  when the BTU 
value is below contract specifications

The heating value is measured in a calorimeter 

that burns a carefully measured amount ol gas 

under controlled conditions and measures the 

heat produced



G as  Custody
a n d  C ustody  Trans fe r

Standard Units for Gas Measurement
MCF 1000 cubic feet=(10’x10'x10’)
MMCF Million Cubic feet=1000xMCF

100'x100 x100'
BCF Billion Cubic feet=1000XMMCF

1000'x1000'x1000'
TCF Trillion Cubic feet-1000xBCF

IO.OOO'xIO.OOOxIO.OOO'

Stranded Gas

Stranded Gas is Gas that is 

not ye t connected  
to a transportation system

Shrinkage

Shrinkage is the loss of gas used to 
process and transport the product

Fuel for power generation
Fuel for facility heating
Fuel for com pressors and process
equipment
Incidental losses through leaks, flares, 
carryover, etc.



Shrinkage

Typical Shrinkage numbers:

-4% to 5% for pipelint com pression, the 
longer the line the greai^r the shrinkage, 
up to 8%

-1%  to 4% tor gas conditioning, 
probably greater on the Slope

- 1 4 %  to  1 7 %  fo r  LN G  p ro d u c t io n

Contract Price

T h e  price paid for 

long -term  agreem en ts  

or ag reem en ts  to purchase  an 

es tab l ished  v o lu m e  of gas 

over  a spec if ic  time period

Tied to the  s ta n d a rd  p rice  p e r  BTU tor energy

Spot Market

Prices bid for 
short term or one-time purchases

Traded as commodities

Prices vary according to amounts in 
storage, anticipated weather conditions 

and international markets



Storage Gas
In the lower 48 where 
demand Is greater than 
local supply, gas is 
stored underground in 
reservoirs during penods 
ol low demand and 
retrieved when demand 
increases above local 
supply

Suppliers can control 
amounts ol gas sold lor 
storage and influence 
later prices

Storage Gas

Sometimes gas can be purchased at 
lower cost during otl peak times 

and stored tor later use

Storage gas maximizes the use ol 

long distance pipelines that can 

ship at full capacity more gas than 

is required, and the excess stored 

against times ol increased demand



Components ol Residential 
Natural Gas Prices

Industrial 33.2% 
Elect Power ? l l\  

Reufleniiai 21.$% 
Commercial 13 7% 

04G Indusi Ops 4 9% 
Pipeline Fuel 21% 
Vehicle Fuel 01% 

NATURAL CAS USE

Transmission/Storage 19% 
Commodify 34% 
Distribution 47%

Sour** kttotnuhon AdnmtutV0hw\
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g l a t f f e a  g > t a t z  l e g i s l a t u r e

& e n a t e / ? | o u S e  R e s o u r c e s  C o m m it t e e s

S c

% o u s e  S p e c i a l  C o m m it t e e  o n  4 M  a n b  <& aS

State Capitol, Juneau. Alaska 99801-1182

Special Committee Hearing on Nenana Basin Gas & Oil Project 
Senate Finance Committee Room

Wednesday, March 30, 2005 2:30 to 4:30 pm

Presentation agenda:

Andex Resources- Bob Mason 
DNR- Sean-Paradl (Deputy Dir. DO&G)

Bob Swenson (Deputy Dir. DGGS)
Usibelli Energy- Mitch Usibelli , y/ / >&’-
Doyon Limited- Jim Mery 
Arctic Slope Reg. Corp.
Enstar- Curtis Thayer 
Univ. of AK- Joe Beedle 
Fairbanks Nat. Gas- Dan Britton 
Fairbanks Home Build- Jack Abare

+ Teleconferenced

,  /) , - £  , '<T"! t l '  ■ # £  k  A ." ‘ - <<■<
Q o t i o t  - r -
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S o u t h  C e n t r a l  A l a s k a  

N a t u r a l  G a s  D e m a n d

Presentation by:

ENSTAR Natural Gas Company

T o n y  I z z o ,  President/CEO
e»

J o h n  L a u ,  •
' *

Director, Traftsmission Operations *
A ■ j

C u r t i s  T h a y e r ,  -

Director, Public & Government 
Affairs,.

March 30, 2005

State of Alaska

Joint House & Senate 
Resources Committee

E N S T A R

Natural Gas Company
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State Capitol, Juneau, Alaska 99801-1182

Special Committee Hearing on Nenana Basin Gas & Oil Project 
Senate Finance Committee Room

Wednesday, March 30, 2005 2:30 to 4:30 pm

Presentation agenda:

Andex Resources- Bob Mason 
DNR- Sean-Parnell (Deputy Dir. DO&G)

Bob Swenson (Deputy Dir. DGGS)
Usibelli Energy-Mitch Usibelli y •*/'
Doyon Limited- Jim Mery 
Arctic Slope Reg. Corp.
Enstar- Curtis Thayer 
Univ. of AK- Joe Beedle 
Fairbanks Nat. Gas- Dan Britton 
Fairbanks Home Build- Jack Abare

+ Teleconferenced

- . , r \ ' ’ •
i()M



I I 
T̂>

■> & e  0  a a k j*  r J i o  , y  A ^ - e t « 4 r i

a

■ c  -  m < 5 H  P ' S . f c ’

£ } <  f L c V ^ ' P - ' 0 ' ^  ^

c m  A ,  Z-'O ^
"'-E *-/E- t  —L'i  ■ . '

' S

^  t J & J A

m J t  ( 2 t & f > 0 A J ^  ( A O  6 / ^ o t  u V ,f i \ ;  r w , » * T  ( i t M - W 0 *  t ^«/v<lj> ' ■ —  -/ ^  ■ — r

^  _t . . 1 i /T 'ft/V ^ _ ~l i / yot^ i  I a m  ' f ' V  (0  *) I l l ' l t f b ' L
>  a fs'*



S o u t h  C e n t r a l  A l a s k a  

N a t u r a l  G a s  D e m a n d

Presentation by:

ENSTAR Natural Gas Company

T o n y  I z z o ,  President/CEO

J o h n  L a u ,

Director, Transmission Operations

C u r t i s  T h a y e r ,
.

Director, Public & Government 
Affairs

March 30, 2005

State of Alaska

Joint House & Senate 
Resources Committee

Natural Gas Company



T w o  D r i v i n g  P r i n c i p l e s

Take Care of the Customer

Keeping Cost Down

A H  O u r  E n e r g y  G o m s  in to  O u r  C u s to m e r s
E N S T A R

Nature! Gat Company



W h o  W e  A r e  -  E N S T A R  F a c t s

•  E s t a b l i s h e d  1 9 6 1

•  N u m b e r  o f  A l a s k a n s  S e r v e d *  -  3 2 0 , 0 0 0

•  N u m b e r  o f  M e t e r s  -  1 1 8 , 0 0 0

•  M i l e s  o f  D i s t r i b u t i o n  M a i n s  a n d  T r a n s m i s s i o n  

M a i n s  -  3 , 0 0 0

•  D i r e c t  I m p a c t  o n  A l a s k a ’s  E c o n o m y  -  $ 1 7 0  m i l

•  N u m b e r  o f  E N S T A R  E m p l o y e e s  -  1 6 7

•  R a n k  a m o n g  A l a s k a n  e n e r g y  U t i l i t i e s  -  1

•  N e w  C u s t o m e r s  i n  2 0 0 4  -  3 , 5 3 2

* 118,000 Meters x 2.7 Alaskan Consum ers per Meter

ENSTAR
Natural Gaa Company

/ .  7  O u r  (L V X & rt& M  G o e s  I n to  O u r  C u s to m e r s



A l a s k a  P i p e l i n e  C o m p a n y  ( A P C )

E n g i n e e r i n g / C o n s t r u c t i o n  

4 5  Y e a r s  o f  E x p e r i e n c e  i n  A l a s k a  

C o n s t r u c t e d  a n d  O p e r a t e s  4 5 0  m i l e s  o f  T r a n s m i s s i o n  M a i n s  

a n d  2 6 0 0  m i l e s  o f  D i s t r i b u t i o n  M a i n s

-  R e p r e s e n t s  7 5 %  o f  a l l  g a s  t r a n s m i s s i o n  p i p e l i n e  i n  A l a s k a

-  R e p r e s e n t s 1 0 0 %  o f  d i s t r i b u t i o n  m a i n s  i n  S o u t h - C e n t r a l  A l a s k a  

E x p e r t i s e

-  C o m p r e s s i o n  P l a n t  E n g i n e e r i n g  &  C o n s t r u c t i o n

-  E n g i n e e r i n g

-  E n v i r o n m e n t a l / P e r m i t t i n g

-  C o n s t r u c t i o n / C o n s t r u c t i o n  M a n a g e m e n t

A U O u r  S n S T O U  G o e s  I n to  O u r  C u s to m e r s
E N S T A R

Natural Gat Company



E N S T A R  N a t u r a l  G a s  C o m p a n y ’ s  

r a t i n g

Positive Negative Neutral What?

(Based on Anchorage survey performed by Hellenthal Associates on Feb 2005)

A U O u r  ( B fr n fW  G o m s  I n to  O u r  C u s to m e r *
E N S T A R

Natural Ga* Company



U t i l i t i e s  -  N u m b e r  o f  M e t e r s

40.000
30,000

26 500

A H  O u r  (eztiX M rio /W  G o m s  I n to  O u r  C u s to m e r s
e n s t a r

Natural Ga* Company

120,000 

100,000

80,000

60,000

40.000

20.000 

0

E N S T A R  Chugach

Natural Gas Electric

C  ompany

Malanuska Municipal Golden Valley Horner Electric 

Electric l ight &  Power
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C o o k  I n l e t  G a s  S u p p l y

250.0

200.0

Cook Inlet Historic and Forecast Gas Production 
1958-2022

□ Proven Undeveloped

□ All Other

□ Swanson River

□ Kenai

□ McArthur River 

■ Beluga River

□ North Cook Inlet

150.0

100.0

#  * *  **f  f  #  #  +  #  /  /  #  /

ADNR Division of Oil and Gas, Alaska Oil & Gas Report. December 2003 has been updated and the new forecast is included.

A l l  O u r  G o e s  I n to  O u r  C u s to m e r s
E N S T A R

Natural Gat Company
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T r e n d s  i n  A l a s k a  N a t u r a l  G a s  U s a g e

Historical Gas Consumption

1970 1975 1980 1985 1990 1995 2000 2005

Figure 4.1. Historical gas consumption, excluding lease operations (ADNR, 2004)

A l l  O u r  (L ij& IfW W  G o e s  I n to  O u r  C u s to m e r s
E N S T A R

Natural Gaa Company
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B a s e  S u p p l y  &  D e m a n d

250 - i

200 —

150

^  100 —

50

2000

Base Case 
All Supply Aggregated

A l l  O u r  G o e s  in to  O u r  C u s to m e r s
Natural Cat Company

Supply - All Fields 
Supply from All Fields
Except Kenai. McArthur River. North Cook Inlet
Urea Demand
LNG Demand
Power Generation Demand
Gas Utility Demand

Department o f Ene rgy . June 2004

2005 2010 2015 2020 2025


