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Novagold CEO expects final 
Donlin Gold EIS early in 2018
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The more than 1 million feet of drilling completed since 1988 has outlined a deposit at Pebble that hosts 56.8 bil-
lion pounds copper, 70.4 million ounces gold, 3.4 billion lbs molybdenum and 343.6 million oz silver. The Pebble
Partnership now hopes to apply for permits to mine this extraordinary deposit.

NEWS NUGGETS
Compiled by Shane Lasley
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Lying alongside the Elliot about 70 miles north of Fairbanks, theLivengood project hosts a deposit with 15.7 million ounces ofgold in 802 million metric tons of measured and indicatedresource averaging 0.61 grams per metric ton gold.

see NEWS NUGGETS page 6

Hanneman named Tower Hill CEO;$6.7M work program for Livengood
International Tower Hill Mines Ltd. Feb. 1 said it haspaid the U$14.7 million payment due on certain claims asso-ciated with its Livengood gold project in Interior Alaska.Following the completion of the land payment, Tower Hillhad US$7.5 million in cash, most of which the company willuse to carry out a US$6.3 million work program focusedlargely on improving the economics of developing a mine atLivengood. In September, Tower Hill released results of aninitial phase of optimization work in a

pre-feasibility study for Livengood,
which is about 70 road miles northwest
of Fairbanks, Alaska. The mine con-
templated in the PFS involves a
52,600-metric-ton-per-day mill (about
half the size envisioned in a feasibility
study released in 2013) that would pro-
duce 6.8 million ounces of gold over a
23-year mine life, or roughly 294,100
oz annually. This year’s work program
will focus on improving the mineral-
ization and alteration models used to support the resourceblock model, evaluating alternative block models for pro-duction schedule opportunities, and completion of severalphases of metallurgical work to better define and optimizethe flowsheet and recovery parameters. The 2017 programhas been designed to target those aspects that could deliverthe highest increase to the project’s net present value for theleast expenditure. Work is also planned to advance the envi-ronmental baseline efforts needed to support future permit-ting. Karl Hanneman, who was previously Tower Hill’schief operating officer, has been approved by the company’sboard of directors to take over the role as CEO. “The boardhas unanimously backed Karl to be the new leader of thecompany and think that he is the best candidate to lead thisteam as ITH embarks on a work program to continue de-risking the project down an eventual permitting path,” saidTower Hill Chairman Marcelo Kim. Hanneman, who hasmore than 35 years of Alaska-based mining industry experi-ence, is well known and respected mining engineer in thestate. Prior to joining Tower Hill, he played a key role on theteam at Teck that successfully resolved significant permit-ting issues at the Red Dog zinc mine in Northwest Alaska.As Alaska Regional Manager for Teck, Hanneman alsoplayed a key role in the exploration, development and per-mitting of the Pogo gold mine in Interior Alaska. Hannemanhas led or participated in a number of industry and State ofAlaska sponsored organizations, including the AlaskaMinerals Commission, Council of Alaska Producers,

Pebble stars align
Trump, expected EPA treaty, improved markets bode well for Alaska project

By SHANE LASLEY
Mining News

After six tumultuous
years, 2017 is shaping

up to be a turnaround year for
the enormous Pebble copper-
gold-molybdenum project in
Southwest Alaska.

“The stars that were previ-
ously askew, they seem to be
lining up,” Northern Dynasty CEO Ron Thiessen
told Mining News.

This star realignment is reflected in a US$37.4
million financing the Pebble project owner closed
on Jan. 26. Underwritten by a trio of renowned fin-
anciers, this financing involved the issuance of
20.24 million shares at US$1.85 per share, not bad
for a company whose stock was selling for a mere
US27 cents per share this time last year. 

Northern Dynasty’s share price enjoyed healthy
gains throughout 2016, reaching US91 cents per
share by early October. The election of Donald
Trump, however, helped push the stock to a high of
US$3.45 per share on Jan. 24.

While the election of a U.S. President focused
on the economy played a major role in this mete-
oric rise, an upturn in metals prices and mining
markets, a pending resolution of a court battle with
the U.S. Environmental Protection Agency over
the regulator’s efforts to severely restrict the proj-
ect prior to permitting, renewed interest by several
global mining companies and a new strategy for
finally advancing the project into permitting is
fueling investors’ appetite for this company that
appears to have made a turn for the better. 

Game changer
With roughly 56.8 billion pounds copper, 70.4

million ounces gold, 3.4 bil-
lion lbs molybdenum and
343.6 million oz silver in
measured and indicated
resource, Pebble is an enor-
mous store of metals that
could support a world-class
mine for more than a century. 

“This is a mine that has
the capacity to operate 150
years,” Thiessen explained.

This multi-generation deposit, however, is
located in the Bristol Bay region of Alaska, famed
for a sockeye salmon fishery that is a cultural and
economic asset to the people that live and work in
the region. 

This proximity to the Bristol Bay watershed
garnered staunch opposition from environmental
groups, fisherman and many Alaska Natives in the
area that are concerned a Pebble mine could harm
the fishery.

“Regardless of federal politics, the people of
Bristol Bay remain steadfast in our dedication to
protecting Bristol Bay and in opposition to mines
like Pebble that threaten our traditional way of
life,” United Tribes of Bristol Bay Executive
Director Alannah Hurley said in a Jan. 24 state-
ment.

Under the Obama administration, the opponents
of Pebble enjoyed an ally in the EPA, which tested
the bounds of its authority by taking regulatory
action at the Pebble project before the permitting
process began. 

After compiling regional data and putting
together some hypothetical mining scenarios for
Pebble, the environmental agency decided to put
strict limitations on the size of a mine that could be
permitted for the enormous metals deposit.

RON THIESSEN TOM COLLIER

see PEBBLE STARS page 7

KARL HANNEMAN

This week’s Mining News

Trump, expected EPA treaty, improved markets bode well for Alaska’s
Pebble project. Read more in the Mining News section inside.
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Pooling the power
Southcentral electric utilities agree to share facilities to reduce costs

By ALAN BAILEY
Petroleum News

T he three Southcentral Alaska electric utilities,

Chugach Electric Association, Municipal

Light & Power and Matanuska Electric

Association, have signed an agreement to pool the

use of their power generation and transmission

assets, the utilities announced on Jan. 30. 

By sharing the use of generation facilities, rout-

ing the power appropriately across the transmis-

sion grid to electricity demand centers and using

coordinated arrangements for the supply of natural

gas to fuel the generators, the utilities will be able

to make maximum use of the newest gas-fired

power stations in the Southcentral section of the

Railbelt grid. The result will be savings in the

amount of natural gas required to generate power.

The utilities say that they anticipate saving $12

million to $16 million per year in fuel, operations

and maintenance costs, savings that will translate

to lower electricity bills for electricity consumers.

Mayor commends efforts
Anchorage Mayor Ethan Berkowitz commend-

Oil from Alaska coal
USGS, working with coal samples provided by DGGS, extracts liquid hydrocarbons

By TIM BRADNER
For Petroleum News

Scientists from the U.S. Geological

Survey and Alaska’s Division of

Geological & Geophysical Survey have

successfully extracted oil from Alaska

coal samples. 

Coal is known as a source of

methane, the main component of natural

gas, but getting oil is something new.

Liquid hydrocarbons were extracted from four

Alaska coal samples in tests, DGGS Director Steve

Masterman told the House Resources Committee

in a recent overview hearing. Each sample “gener-

ated quite a lot” of oil, Masterman said 

In a Jan. 31 interview, David LePain, a

DGGS petroleum geologist, said the divi-

sion worked in a partnership with the

USGS to do the tests using a relatively

new procedure — hydrous pyrolysis — in

a USGS laboratory in Lakewood,

Colorado, near Denver.

Petroleum geochemists from the

USGS actually conducted the hydrous

pyrolysis experiments.

Few commercial laboratories in the

U.S. currently have the ability to conduct hydrous

pyrolysis tests, but the government lab in Colorado

does have the capability and the geochemists with

the expertise.

Small jobs at North Fork
Glacier Oil & Gas plans range of smaller development activities at field this year

By ERIC LIDJI
For Petroleum News

Glacier Oil & Gas Corp. is taking a cautious

approach at the North Fork unit this year.

As it approaches its first year since emerging from

bankruptcy, the independent is planning what it is call-

ing “small ball” projects to increase production from

existing wells at the onshore Cook Inlet unit in the

southern Kenai Peninsula north of Homer. Those

include additional compression and separation facili-

ties, reprocessing seismic over the area and conduct-

ing workover operations to improve production at

existing wells.

But drilling activities seem unlikely this year with-

out economic changes. In a recently submitted 52nd

plan of development for the unit, the company attrib-

uted its cautiousness to the persistence of low oil

prices and the constrained Cook Inlet natural gas mar-

ket. 

If approved, the new plan would run for a year,

beginning March 31.

see POWER POOLING page 16

see OIL FROM COAL page 14

see NORTH FORK page 14

The agreement now signed allows for a
one-year development period, during which
the utilities will complete the development
of the various procedures needed for the

implementation of the agreement.

DAVID LEPAIN

Longer term, the company is looking at
expanding the existing drilling pad to
accommodate new compression and
dehydration equipment, or possibly
building a new drilling pad to better

develop the reservoir.

BP: Abundance of oil resources more
than matching growing demand

The 2017 edition of BP’s annual Energy Outlook report,

issued on Jan. 25, anticipates world oil demand continuing to

grow, but at a slowing rate. At the same time, with volumes of

technically recoverable oil reserves far in excess of anticipat-

ed demand out to 2035, the market conditions will likely favor

low-cost producers. Natural gas demand is likely to grow

steadily, with LNG supplies growing faster than supplies of

pipeline gas, and with long-term LNG contract pricing likely

to be increasingly indexed to spot LNG prices, the Energy

Outlook predicts.

The primary forecast in the Energy Outlook relies on a base

case, the future scenario that the analysts preparing the out-

look see as most likely to happen. However, given the huge

House Resources hears industry view
on further oil tax credit changes

The 2017 oil tax debate is underway in the state

Legislature, sparking yet another year of uncertainty for a

petroleum industry already battered by low crude oil prices. 

Things got underway with two days of hearings in the

House Resources Committee the week of Jan. 30. The com-

mittee, chaired by Anchorage Democrats Reps. Geran Tarr

and Andy Josephson, wanted to review performance of two

recent changes in the state’s petroleum tax code, both hotly

contested. 

These were Senate Bill 21, passed in 2013, and House Bill

247, passed last year. The intent is to set the stage for an effort

at new changes this year, arguably to complete unfinished

business from the HB 247 changes last year but also, possibly,

to hike the production tax rate. 

see ENERGY OUTLOOK page 15

see TAX CREDITS page 11

https://www.miningnewsnorth.com
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2 PETROLEUM NEWS • WEEK OF FEBRUARY 5, 2017

Petroleum News North America’s source for oil and gas newscontents

LAND & LEASING

UTILITIES

8 AOGCC activity report: January 2017

9 AOGCC proposes 10-day comment period

6 No substantial new info for spring sales

10 CEA rebuilds section of transmission lineBP: Abundance of oil resources more
than matching growing demand

House Resources hears industry view
on further oil tax credit changes

Oil from Alaska coal

USGS, working with coal samples provided 
by DGGS, extracts liquid hydrocarbons

Small jobs at North Fork

Glacier Oil & Gas plans range of smaller 
development activities at field this year

Pooling the power

Southcentral electric utilities agree 
to share facilities to reduce costs

ON THE COVER

9 Cleanup begins at Dakota Access encampment

4 FERC won’t have a quorum after Feb. 3

ENVIRONMENT & SAFETY

EXPLORATION & PRODUCTION

GOVERNMENT

6 A route to affordable energy in Alaska

AEA team proposes a framework for improving 
the energy infrastructure outside the Railbelt 
to reduce cost, increase efficiency

4 Aurora Gas gets new bonding

Company in bankruptcy; Wells Fargo wouldn’t renew
existing bonding, but didn’t notify Aurora, 
which scrambled to find new bond

5 Tarr: Oil tax system imbalanced

Anchorage Democrat brings 4 years to House Resources
Committee, the most among a group replete 
with newcomers, freshmen lawmakers

10 ANS output roughly flat from December

North Slope averaged 554,852 bpd in January, down
0.3% from December; Cook Inlet production 
up marginally December over November

Project Delivery for 
Alaska’s Oil & Gas 
Industry

Procurement

www.nanaworleyparsons.com

To advertise in Petroleum News, 
contact Susan Crane  at 907.770.5592

https://www.petroleumnews.com
https://www.nanaworleyparsons.com


PETROLEUM NEWS • WEEK OF FEBRUARY 5, 2017 3

                                                                             

Alaska Rig Status
   

 
                                                                              
                                                                                                                   
                                                                             

                                                        
                                                                                     

                                                                                                       
                                                                             

  
                                                                                                                
                                                

  
                                                                                          
                                                                                                    

                                                                                               
                                                                                                

                                                                                                      
                                                                                              
                                                                                              
                                                                                         
                                                                            
                                                                             
                                                                                                                

                                                                        
                                                                                                 

                                                                       
                                                                        

  
                                                                                                               
                                                                                             

                                                                                                                             

     
                                                                                                          
                                                                                                      

                                                                            
   

                                                                                                          

 
                          

  
                                                                        

    

   
                                                                                  

   
                                                           

  
                                                         

                                                                                                           
                                                                                                            

    

   
                                                                                    

                                                                                          
                                                                                           
                                                                            

  
                                                                           

  
                                                                                                    

                                                                            
   

                                                                               

                                                           
                                                                            

Mackenzie Rig Status
                                                

  
  

                                                                       

  

                                                                                              

Alaska - Mackenzie Rig Report
          

    

              
         

       

      

                                                                           
                                                                    
                                                                       

                                                                    

                                                                     
                                                                                 

                                                                                    

       
  

 

A
                                                                             

  
   

 
                                                                              
                                                                                                                   
                                                                             

                                                        
                                                                                     

                                                                                                       
                                                                             

  
                                                                                                                
                                                

  
                                                                                          
                                                                                                    

                                                                                               
                                                                                                

                                                                                                      
                                                                                              
                                                                                              
                                                                                         
                                                                            
                                                                             
                                                                                                                

                                                                        
                                                                                                 

                                                                       
                                                                        

  
                                                                                                               
                                                                                             

                                                                                                                             

     
                                                                                                          
                                                                                                      

                                                                            
   

                                                                                                          

 
                          

  
                                                                        

    

   
                                                                                  

   
                                                           

  
                                                         

                                                                                                           
                                                                                                            

    

   
                                                                                    

                                                                                          
                                                                                           
                                                                            

  
                                                                           

  
                                                                                                    

                                                                            
   

                                                                               

                                                           
                                                                            

  
                                                

  
  

                                                                       

  

                                                                                              

    
          

    

              
         

       

      

                                                                           
                                                                    
                                                                       

                                                                    

                                                                     
                                                                                 

                                                                                    

       
  

 

-akkasalA
                                                                             

  
   

 
                                                                              
                                                                                                                   
                                                                             

                                                        
                                                                                     

                                                                                                       
                                                                             

  
                                                                                                                
                                                

  
                                                                                          
                                                                                                    

                                                                                               
                                                                                                

                                                                                                      
                                                                                              
                                                                                              
                                                                                         
                                                                            
                                                                             
                                                                                                                

                                                                        
                                                                                                 

                                                                       
                                                                        

  
                                                                                                               
                                                                                             

                                                                                                                             

     
                                                                                                          
                                                                                                      

                                                                            
   

                                                                                                          

 
                          

  
                                                                        

    

   
                                                                                  

   
                                                           

  
                                                         

                                                                                                           
                                                                                                            

    

   
                                                                                    

                                                                                          
                                                                                           
                                                                            

  
                                                                           

  
                                                                                                    

                                                                            
   

                                                                               

                                                           
                                                                            

  
                                                

  
  

                                                                       

  

                                                                                              

    
          

    

              
         

       

      

                                                                           
                                                                    
                                                                       

                                                                    

                                                                     
                                                                                 

                                                                                    

       
  

 

kcaM-
                                                                             

  
   

 
                                                                              
                                                                                                                   
                                                                             

                                                        
                                                                                     

                                                                                                       
                                                                             

  
                                                                                                                
                                                

  
                                                                                          
                                                                                                    

                                                                                               
                                                                                                

                                                                                                      
                                                                                              
                                                                                              
                                                                                         
                                                                            
                                                                             
                                                                                                                

                                                                        
                                                                                                 

                                                                       
                                                                        

  
                                                                                                               
                                                                                             

                                                                                                                             

     
                                                                                                          
                                                                                                      

                                                                            
   

                                                                                                          

 
                          

  
                                                                        

    

   
                                                                                  

   
                                                           

  
                                                         

                                                                                                           
                                                                                                            

    

   
                                                                                    

                                                                                          
                                                                                           
                                                                            

  
                                                                           

  
                                                                                                    

                                                                            
   

                                                                               

                                                           
                                                                            

  
                                                

  
  

                                                                       

  

                                                                                              

    
          

    

              
         

       

      

                                                                           
                                                                    
                                                                       

                                                                    

                                                                     
                                                                                 

                                                                                    

       
  

 

Reiznek
                                                                             

  
   

 
                                                                              
                                                                                                                   
                                                                             

                                                        
                                                                                     

                                                                                                       
                                                                             

  
                                                                                                                
                                                

  
                                                                                          
                                                                                                    

                                                                                               
                                                                                                

                                                                                                      
                                                                                              
                                                                                              
                                                                                         
                                                                            
                                                                             
                                                                                                                

                                                                        
                                                                                                 

                                                                       
                                                                        

  
                                                                                                               
                                                                                             

                                                                                                                             

     
                                                                                                          
                                                                                                      

                                                                            
   

                                                                                                          

 
                          

  
                                                                        

    

   
                                                                                  

   
                                                           

  
                                                         

                                                                                                           
                                                                                                            

    

   
                                                                                    

                                                                                          
                                                                                           
                                                                            

  
                                                                           

  
                                                                                                    

                                                                            
   

                                                                               

                                                           
                                                                            

  
                                                

  
  

                                                                       

  

                                                                                              

    
          

    

              
         

       

      

                                                                           
                                                                    
                                                                       

                                                                    

                                                                     
                                                                                 

                                                                                    

       
  

 

peRgiR
                                                                             

  
   

 
                                                                              
                                                                                                                   
                                                                             

                                                        
                                                                                     

                                                                                                       
                                                                             

  
                                                                                                                
                                                

  
                                                                                          
                                                                                                    

                                                                                               
                                                                                                

                                                                                                      
                                                                                              
                                                                                              
                                                                                         
                                                                            
                                                                             
                                                                                                                

                                                                        
                                                                                                 

                                                                       
                                                                        

  
                                                                                                               
                                                                                             

                                                                                                                             

     
                                                                                                          
                                                                                                      

                                                                            
   

                                                                                                          

 
                          

  
                                                                        

    

   
                                                                                  

   
                                                           

  
                                                         

                                                                                                           
                                                                                                            

    

   
                                                                                    

                                                                                          
                                                                                           
                                                                            

  
                                                                           

  
                                                                                                    

                                                                            
   

                                                                               

                                                           
                                                                            

  
                                                

  
  

                                                                       

  

                                                                                              

    
          

    

              
         

       

      

                                                                           
                                                                    
                                                                       

                                                                    

                                                                     
                                                                                 

                                                                                    

       
  

 

trrtop
                                                                             

  
   

 
                                                                              
                                                                                                                   
                                                                             

                                                        
                                                                                     

                                                                                                       
                                                                             

  
                                                                                                                
                                                

  
                                                                                          
                                                                                                    

                                                                                               
                                                                                                

                                                                                                      
                                                                                              
                                                                                              
                                                                                         
                                                                            
                                                                             
                                                                                                                

                                                                        
                                                                                                 

                                                                       
                                                                        

  
                                                                                                               
                                                                                             

                                                                                                                             

     
                                                                                                          
                                                                                                      

                                                                            
   

                                                                                                          

 
                          

  
                                                                        

    

   
                                                                                  

   
                                                           

  
                                                         

                                                                                                           
                                                                                                            

    

   
                                                                                    

                                                                                          
                                                                                           
                                                                            

  
                                                                           

  
                                                                                                    

                                                                            
   

                                                                               

                                                           
                                                                            

  
                                                

  
  

                                                                       

  

                                                                                              

    
          

    

              
         

       

      

                                                                           
                                                                    
                                                                       

                                                                    

                                                                     
                                                                                 

                                                                                    

       
  

 

                                                                             

  
   

 
                                                                              
                                                                                                                   
                                                                             

                                                        
                                                                                     

                                                                                                       
                                                                             

  
                                                                                                                
                                                

  
                                                                                          
                                                                                                    

                                                                                               
                                                                                                

                                                                                                      
                                                                                              
                                                                                              
                                                                                         
                                                                            
                                                                             
                                                                                                                

                                                                        
                                                                                                 

                                                                       
                                                                        

  
                                                                                                               
                                                                                             

                                                                                                                             

     
                                                                                                          
                                                                                                      

                                                                            
   

                                                                                                          

 
                          

  
                                                                        

    

   
                                                                                  

   
                                                           

  
                                                         

                                                                                                           
                                                                                                            

    

   
                                                                                    

                                                                                          
                                                                                           
                                                                            

  
                                                                           

  
                                                                                                    

                                                                            
   

                                                                               

                                                           
                                                                            

  
                                                

  
  

                                                                       

  

                                                                                              

    
          

    

              
         

       

      

                                                                           
                                                                    
                                                                       

                                                                    

                                                                     
                                                                                 

                                                                                    

       
  

 

epyTgiR/renwOgiR

0002EMIO
eliboMCA

dbeU0002DocerD
EU0001ocerD
EU0521ocerD

gnillirDnoyoD

                                                                             

  
   

 
                                                                              
                                                                                                                   
                                                                             

                                                        
                                                                                     

                                                                                                       
                                                                             

  
                                                                                                                
                                                

  
                                                                                          
                                                                                                    

                                                                                               
                                                                                                

                                                                                                      
                                                                                              
                                                                                              
                                                                                         
                                                                            
                                                                             
                                                                                                                

                                                                        
                                                                                                 

                                                                       
                                                                        

  
                                                                                                               
                                                                                             

                                                                                                                             

     
                                                                                                          
                                                                                                      

                                                                            
   

                                                                                                          

 
                          

  
                                                                        

    

   
                                                                                  

   
                                                           

  
                                                         

                                                                                                           
                                                                                                            

    

   
                                                                                    

                                                                                          
                                                                                           
                                                                            

  
                                                                           

  
                                                                                                    

                                                                            
   

                                                                               

                                                           
                                                                            

  
                                                

  
  

                                                                       

  

                                                                                              

    
          

    

              
         

       

      

                                                                           
                                                                    
                                                                       

                                                                    

                                                                     
                                                                                 

                                                                                    

       
  

 

acoLgiR.oNgiR

giRaksalA

kurapuK)DT//TRCS(241
kurapuK)DT//TRCS(141
ybdnatS52
CeniplA)DT//TRCS(91
ybdnatS)DT//TRCS(61
oPenliM)DT//TRCS(41

-epolShtroN

                                                                             

  
   

 
                                                                              
                                                                                                                   
                                                                             

                                                        
                                                                                     

                                                                                                       
                                                                             

  
                                                                                                                
                                                

  
                                                                                          
                                                                                                    

                                                                                               
                                                                                                

                                                                                                      
                                                                                              
                                                                                              
                                                                                         
                                                                            
                                                                             
                                                                                                                

                                                                        
                                                                                                 

                                                                       
                                                                        

  
                                                                                                               
                                                                                             

                                                                                                                             

     
                                                                                                          
                                                                                                      

                                                                            
   

                                                                                                          

 
                          

  
                                                                        

    

   
                                                                                  

   
                                                           

  
                                                         

                                                                                                           
                                                                                                            

    

   
                                                                                    

                                                                                          
                                                                                           
                                                                            

  
                                                                           

  
                                                                                                    

                                                                            
   

                                                                               

                                                           
                                                                            

  
                                                

  
  

                                                                       

  

                                                                                              

    
          

    

              
         

       

      

                                                                           
                                                                    
                                                                       

                                                                    

                                                                     
                                                                                 

                                                                                    

       
  

 

arepOytivitcA/noita

sutatSg

oC11-B1
oC83-M2

oC02-5D

kcatSmraWdaP-Ltnio

erohsnO

                                                                             

  
   

 
                                                                              
                                                                                                                   
                                                                             

                                                        
                                                                                     

                                                                                                       
                                                                             

  
                                                                                                                
                                                

  
                                                                                          
                                                                                                    

                                                                                               
                                                                                                

                                                                                                      
                                                                                              
                                                                                              
                                                                                         
                                                                            
                                                                             
                                                                                                                

                                                                        
                                                                                                 

                                                                       
                                                                        

  
                                                                                                               
                                                                                             

                                                                                                                             

     
                                                                                                          
                                                                                                      

                                                                            
   

                                                                                                          

 
                          

  
                                                                        

    

   
                                                                                  

   
                                                           

  
                                                         

                                                                                                           
                                                                                                            

    

   
                                                                                    

                                                                                          
                                                                                           
                                                                            

  
                                                                           

  
                                                                                                    

                                                                            
   

                                                                               

                                                           
                                                                            

  
                                                

  
  

                                                                       

  

                                                                                              

    
          

    

              
         

       

      

                                                                           
                                                                    
                                                                       

                                                                    

                                                                     
                                                                                 

                                                                                    

       
  

 

sutatSrorota

spillihPocono
spillihPocono

spillihPocono

procliH hTTh

sgir=DT

ksallaAehTTh                                                                             

  
   

 
                                                                              
                                                                                                                   
                                                                             

                                                        
                                                                                     

                                                                                                       
                                                                             

  
                                                                                                                
                                                

  
                                                                                          
                                                                                                    

                                                                                               
                                                                                                

                                                                                                      
                                                                                              
                                                                                              
                                                                                         
                                                                            
                                                                             
                                                                                                                

                                                                        
                                                                                                 

                                                                       
                                                                        

  
                                                                                                               
                                                                                             

                                                                                                                             

     
                                                                                                          
                                                                                                      

                                                                            
   

                                                                                                          

 
                          

  
                                                                        

    

   
                                                                                  

   
                                                           

  
                                                         

                                                                                                           
                                                                                                            

    

   
                                                                                    

                                                                                          
                                                                                           
                                                                            

  
                                                                           

  
                                                                                                    

                                                                            
   

                                                                               

                                                           
                                                                            

  
                                                

  
  

                                                                       

  

                                                                                              

    
          

    

              
         

       

      

                                                                           
                                                                    
                                                                       

                                                                    

                                                                     
                                                                                 

                                                                                    

       
  

 

bderaperrpsawwatropergiigrrisiish

CSnoitarepognibutdelioc=TC
OWstinuevirdpothtiwdeppiuqes

seiienapmocgnillilirriddrevveitcA
satropeRgiigReiznekcaM-ak                                                                             

  
   

 
                                                                              
                                                                                                                   
                                                                             

                                                        
                                                                                     

                                                                                                       
                                                                             

  
                                                                                                                
                                                

  
                                                                                          
                                                                                                    

                                                                                               
                                                                                                

                                                                                                      
                                                                                              
                                                                                              
                                                                                         
                                                                            
                                                                             
                                                                                                                

                                                                        
                                                                                                 

                                                                       
                                                                        

  
                                                                                                               
                                                                                             

                                                                                                                             

     
                                                                                                          
                                                                                                      

                                                                            
   

                                                                                                          

 
                          

  
                                                                        

    

   
                                                                                  

   
                                                           

  
                                                         

                                                                                                           
                                                                                                            

    

   
                                                                                    

                                                                                          
                                                                                           
                                                                            

  
                                                                           

  
                                                                                                    

                                                                            
   

                                                                               

                                                           
                                                                            

  
                                                

  
  

                                                                       

  

                                                                                              

    
          

    

              
         

       

      

                                                                           
                                                                    
                                                                       

                                                                    

                                                                     
                                                                                 

                                                                                    

       
  

 

evveeeRitraMybby

gircirtcele=R
snoitareporevokrow=O

.dettsiislliyllyno
.7102,1yrryaurbeFFefos

KCIR

                                                                             

  
   

 
                                                                              
                                                                                                                   
                                                                             

                                                        
                                                                                     

                                                                                                       
                                                                             

  
                                                                                                                
                                                

  
                                                                                          
                                                                                                    

                                                                                               
                                                                                                

                                                                                                      
                                                                                              
                                                                                              
                                                                                         
                                                                            
                                                                             
                                                                                                                

                                                                        
                                                                                                 

                                                                       
                                                                        

  
                                                                                                               
                                                                                             

                                                                                                                             

     
                                                                                                          
                                                                                                      

                                                                            
   

                                                                                                          

 
                          

  
                                                                        

    

   
                                                                                  

   
                                                           

  
                                                         

                                                                                                           
                                                                                                            

    

   
                                                                                    

                                                                                          
                                                                                           
                                                                            

  
                                                                           

  
                                                                                                    

                                                                            
   

                                                                               

                                                           
                                                                            

  
                                                

  
  

                                                                       

  

                                                                                              

    
          

    

              
         

       

      

                                                                           
                                                                    
                                                                       

                                                                    

                                                                     
                                                                                 

                                                                                    

       
  

 

                                                                             

  
   

 
                                                                              
                                                                                                                   
                                                                             

                                                        
                                                                                     

                                                                                                       
                                                                             

  
                                                                                                                
                                                

  
                                                                                          
                                                                                                    

                                                                                               
                                                                                                

                                                                                                      
                                                                                              
                                                                                              
                                                                                         
                                                                            
                                                                             
                                                                                                                

                                                                        
                                                                                                 

                                                                       
                                                                        

  
                                                                                                               
                                                                                             

                                                                                                                             

     
                                                                                                          
                                                                                                      

                                                                            
   

                                                                                                          

 
                          

  
                                                                        

    

   
                                                                                  

   
                                                           

  
                                                         

                                                                                                           
                                                                                                            

    

   
                                                                                    

                                                                                          
                                                                                           
                                                                            

  
                                                                           

  
                                                                                                    

                                                                            
   

                                                                               

                                                           
                                                                            

  
                                                

  
  

                                                                       

  

                                                                                              

    
          

    

              
         

       

      

                                                                           
                                                                    
                                                                       

                                                                    

                                                                     
                                                                                 

                                                                                    

       
  

 

elucreH0002llewliO
EU0001ocerD
EU0001ocerD

E007llewliO
63UlatnenitnoC-diM

EU0001ocerD
lioCCA

dirbyHlioCCA
nillirDaksalAsrobaN

CLLaksalAproclliH

0007MST

                                                                             

  
   

 
                                                                              
                                                                                                                   
                                                                             

                                                        
                                                                                     

                                                                                                       
                                                                             

  
                                                                                                                
                                                

  
                                                                                          
                                                                                                    

                                                                                               
                                                                                                

                                                                                                      
                                                                                              
                                                                                              
                                                                                         
                                                                            
                                                                             
                                                                                                                

                                                                        
                                                                                                 

                                                                       
                                                                        

  
                                                                                                               
                                                                                             

                                                                                                                             

     
                                                                                                          
                                                                                                      

                                                                            
   

                                                                                                          

 
                          

  
                                                                        

    

   
                                                                                  

   
                                                           

  
                                                         

                                                                                                           
                                                                                                            

    

   
                                                                                    

                                                                                          
                                                                                           
                                                                            

  
                                                                           

  
                                                                                                    

                                                                            
   

                                                                               

                                                           
                                                                            

  
                                                

  
  

                                                                       

  

                                                                                              

    
          

    

              
         

       

      

                                                                           
                                                                    
                                                                       

                                                                    

                                                                     
                                                                                 

                                                                                    

       
  

 

rohdaeD)RCS(E-41se
rohdaeD)DT//TRCS(SE-9
rohdaeD)DT//TRCS(SE-7
rohdaeD)RCS(SE-4
rohdaeDS-3A6
rohdaeD)DT-RCS(SE-2
kurapuK)DTC(3-RDC
kurapuK2-RDC

gn

oPenliM1.oNgiR

eohdurP1#xoFcitcrA

                                                                             

  
   

 
                                                                              
                                                                                                                   
                                                                             

                                                        
                                                                                     

                                                                                                       
                                                                             

  
                                                                                                                
                                                

  
                                                                                          
                                                                                                    

                                                                                               
                                                                                                

                                                                                                      
                                                                                              
                                                                                              
                                                                                         
                                                                            
                                                                             
                                                                                                                

                                                                        
                                                                                                 

                                                                       
                                                                        

  
                                                                                                               
                                                                                             

                                                                                                                             

     
                                                                                                          
                                                                                                      

                                                                            
   

                                                                                                          

 
                          

  
                                                                        

    

   
                                                                                  

   
                                                           

  
                                                         

                                                                                                           
                                                                                                            

    

   
                                                                                    

                                                                                          
                                                                                           
                                                                            

  
                                                                           

  
                                                                                                    

                                                                            
   

                                                                               

                                                           
                                                                            

  
                                                

  
  

                                                                       

  

                                                                                              

    
          

    

              
         

       

      

                                                                           
                                                                    
                                                                       

                                                                    

                                                                     
                                                                                 

                                                                                    

       
  

 

es
es
es
es
es
es

oC
oC81-F2

rocliHtnio

1#eohSesroHyaB

                                                                             

  
   

 
                                                                              
                                                                                                                   
                                                                             

                                                        
                                                                                     

                                                                                                       
                                                                             

  
                                                                                                                
                                                

  
                                                                                          
                                                                                                    

                                                                                               
                                                                                                

                                                                                                      
                                                                                              
                                                                                              
                                                                                         
                                                                            
                                                                             
                                                                                                                

                                                                        
                                                                                                 

                                                                       
                                                                        

  
                                                                                                               
                                                                                             

                                                                                                                             

     
                                                                                                          
                                                                                                      

                                                                            
   

                                                                                                          

 
                          

  
                                                                        

    

   
                                                                                  

   
                                                           

  
                                                         

                                                                                                           
                                                                                                            

    

   
                                                                                    

                                                                                          
                                                                                           
                                                                            

  
                                                                           

  
                                                                                                    

                                                                            
   

                                                                               

                                                           
                                                                            

  
                                                

  
  

                                                                       

  

                                                                                              

    
          

    

              
         

       

      

                                                                           
                                                                    
                                                                       

                                                                    

                                                                     
                                                                                 

                                                                                    

       
  

 

elbaliavA
elbaliavA
elbaliavA
elbaliavA
elbaliavA
elbaliavA
spillihPocono
spillihPocono

CLLaksalAp

gnortsmrA

                                                                             

  
   

 
                                                                              
                                                                                                                   
                                                                             

                                                        
                                                                                     

                                                                                                       
                                                                             

  
                                                                                                                
                                                

  
                                                                                          
                                                                                                    

                                                                                               
                                                                                                

                                                                                                      
                                                                                              
                                                                                              
                                                                                         
                                                                            
                                                                             
                                                                                                                

                                                                        
                                                                                                 

                                                                       
                                                                        

  
                                                                                                               
                                                                                             

                                                                                                                             

     
                                                                                                          
                                                                                                      

                                                                            
   

                                                                                                          

 
                          

  
                                                                        

    

   
                                                                                  

   
                                                           

  
                                                         

                                                                                                           
                                                                                                            

    

   
                                                                                    

                                                                                          
                                                                                           
                                                                            

  
                                                                           

  
                                                                                                    

                                                                            
   

                                                                               

                                                           
                                                                            

  
                                                

  
  

                                                                       

  

                                                                                              

    
          

    

              
         

       

      

                                                                           
                                                                    
                                                                       

                                                                    

                                                                     
                                                                                 

                                                                                    

       
  

 

                                                                             

  
   

 
                                                                              
                                                                                                                   
                                                                             

                                                        
                                                                                     

                                                                                                       
                                                                             

  
                                                                                                                
                                                

  
                                                                                          
                                                                                                    

                                                                                               
                                                                                                

                                                                                                      
                                                                                              
                                                                                              
                                                                                         
                                                                            
                                                                             
                                                                                                                

                                                                        
                                                                                                 

                                                                       
                                                                        

  
                                                                                                               
                                                                                             

                                                                                                                             

     
                                                                                                          
                                                                                                      

                                                                            
   

                                                                                                          

 
                          

  
                                                                        

    

   
                                                                                  

   
                                                           

  
                                                         

                                                                                                           
                                                                                                            

    

   
                                                                                    

                                                                                          
                                                                                           
                                                                            

  
                                                                           

  
                                                                                                    

                                                                            
   

                                                                               

                                                           
                                                                            

  
                                                

  
  

                                                                       

  

                                                                                              

    
          

    

              
         

       

      

                                                                           
                                                                    
                                                                       

                                                                    

                                                                     
                                                                                 

                                                                                    

       
  

 
RTAPPA

YD
UJ

                                                                             

  
   

 
                                                                              
                                                                                                                   
                                                                             

                                                        
                                                                                     

                                                                                                       
                                                                             

  
                                                                                                                
                                                

  
                                                                                          
                                                                                                    

                                                                                               
                                                                                                

                                                                                                      
                                                                                              
                                                                                              
                                                                                         
                                                                            
                                                                             
                                                                                                                

                                                                        
                                                                                                 

                                                                       
                                                                        

  
                                                                                                               
                                                                                             

                                                                                                                             

     
                                                                                                          
                                                                                                      

                                                                            
   

                                                                                                          

 
                          

  
                                                                        

    

   
                                                                                  

   
                                                           

  
                                                         

                                                                                                           
                                                                                                            

    

   
                                                                                    

                                                                                          
                                                                                           
                                                                            

  
                                                                           

  
                                                                                                    

                                                                            
   

                                                                               

                                                           
                                                                            

  
                                                

  
  

                                                                       

  

                                                                                              

    
          

    

              
         

       

      

                                                                           
                                                                    
                                                                       

                                                                    

                                                                     
                                                                                 

                                                                                    

       
  

 

                                                                             

  
   

 
                                                                              
                                                                                                                   
                                                                             

                                                        
                                                                                     

                                                                                                       
                                                                             

  
                                                                                                                
                                                

  
                                                                                          
                                                                                                    

                                                                                               
                                                                                                

                                                                                                      
                                                                                              
                                                                                              
                                                                                         
                                                                            
                                                                             
                                                                                                                

                                                                        
                                                                                                 

                                                                       
                                                                        

  
                                                                                                               
                                                                                             

                                                                                                                             

     
                                                                                                          
                                                                                                      

                                                                            
   

                                                                                                          

 
                          

  
                                                                        

    

   
                                                                                  

   
                                                           

  
                                                         

                                                                                                           
                                                                                                            

    

   
                                                                                    

                                                                                          
                                                                                           
                                                                            

  
                                                                           

  
                                                                                                    

                                                                            
   

                                                                               

                                                           
                                                                            

  
                                                

  
  

                                                                       

  

                                                                                              

    
          

    

              
         

       

      

                                                                           
                                                                    
                                                                       

                                                                    

                                                                     
                                                                                 

                                                                                    

       
  

 

citcrAgnillirDrekkeraP

009ocedI
EU007roirepuS
EU007roirepuS

civreSatsilaCcidroN

cirtceleCAymedacA
cirtceleCAymedacA

0002EMIO
cirtcelECAymedacA

0002llewliO
girnaC0002llewliO
elucreH0002llewliO
elucreH0002llewliO

                                                                             

  
   

 
                                                                              
                                                                                                                   
                                                                             

                                                        
                                                                                     

                                                                                                       
                                                                             

  
                                                                                                                
                                                

  
                                                                                          
                                                                                                    

                                                                                               
                                                                                                

                                                                                                      
                                                                                              
                                                                                              
                                                                                         
                                                                            
                                                                             
                                                                                                                

                                                                        
                                                                                                 

                                                                       
                                                                        

  
                                                                                                               
                                                                                             

                                                                                                                             

     
                                                                                                          
                                                                                                      

                                                                            
   

                                                                                                          

 
                          

  
                                                                        

    

   
                                                                                  

   
                                                           

  
                                                         

                                                                                                           
                                                                                                            

    

   
                                                                                    

                                                                                          
                                                                                           
                                                                            

  
                                                                           

  
                                                                                                    

                                                                            
   

                                                                               

                                                           
                                                                            

  
                                                

  
  

                                                                       

  

                                                                                              

    
          

    

              
         

       

      

                                                                           
                                                                    
                                                                       

                                                                    

                                                                     
                                                                                 

                                                                                    

       
  

 

cnIgnitarepO

)DT//TRR/CS(3
eohdurP)DTC/RR/CS(2

)DTC/RR/CS(1
se

rohdaeD)DT-CA(CA601giR-ileHc
rohdaeD)DT-CA(CA501GIRNACc
urapuK)DTCA-RCS(E-542
rohdaeD)DT-CA(CA99GIRNACc
rohdaeDE-33
rohdaeD)DT-RCS(E-72E0501
gnatsuM)DT//TRR/CS(E-61se
rohdaeD)RCS(E41se

                                                                             

  
   

 
                                                                              
                                                                                                                   
                                                                             

                                                        
                                                                                     

                                                                                                       
                                                                             

  
                                                                                                                
                                                

  
                                                                                          
                                                                                                    

                                                                                               
                                                                                                

                                                                                                      
                                                                                              
                                                                                              
                                                                                         
                                                                            
                                                                             
                                                                                                                

                                                                        
                                                                                                 

                                                                       
                                                                        

  
                                                                                                               
                                                                                             

                                                                                                                             

     
                                                                                                          
                                                                                                      

                                                                            
   

                                                                                                          

 
                          

  
                                                                        

    

   
                                                                                  

   
                                                           

  
                                                         

                                                                                                           
                                                                                                            

    

   
                                                                                    

                                                                                          
                                                                                           
                                                                            

  
                                                                           

  
                                                                                                    

                                                                            
   

                                                                               

                                                           
                                                                            

  
                                                

  
  

                                                                       

  

                                                                                              

    
          

    

              
         

       

      

                                                                           
                                                                    
                                                                       

                                                                    

                                                                     
                                                                                 

                                                                                    

       
  

 

yaB

es
es

k
es
es
es

noitacolg
es

                                                                             

  
   

 
                                                                              
                                                                                                                   
                                                                             

                                                        
                                                                                     

                                                                                                       
                                                                             

  
                                                                                                                
                                                

  
                                                                                          
                                                                                                    

                                                                                               
                                                                                                

                                                                                                      
                                                                                              
                                                                                              
                                                                                         
                                                                            
                                                                             
                                                                                                                

                                                                        
                                                                                                 

                                                                       
                                                                        

  
                                                                                                               
                                                                                             

                                                                                                                             

     
                                                                                                          
                                                                                                      

                                                                            
   

                                                                                                          

 
                          

  
                                                                        

    

   
                                                                                  

   
                                                           

  
                                                         

                                                                                                           
                                                                                                            

    

   
                                                                                    

                                                                                          
                                                                                           
                                                                            

  
                                                                           

  
                                                                                                    

                                                                            
   

                                                                               

                                                           
                                                                            

  
                                                

  
  

                                                                       

  

                                                                                              

    
          

    

              
         

       

      

                                                                           
                                                                    
                                                                       

                                                                    

                                                                     
                                                                                 

                                                                                    

       
  

 

elbaliavA
elbaliavA
elbaliavA

elbaliavA
elbaliavA
elbaliavA
elbaliavA
elbaliavA
elbaliavA
elbaliavA
elbaliavA

                                                                             

  
   

 
                                                                              
                                                                                                                   
                                                                             

                                                        
                                                                                     

                                                                                                       
                                                                             

  
                                                                                                                
                                                

  
                                                                                          
                                                                                                    

                                                                                               
                                                                                                

                                                                                                      
                                                                                              
                                                                                              
                                                                                         
                                                                            
                                                                             
                                                                                                                

                                                                        
                                                                                                 

                                                                       
                                                                        

  
                                                                                                               
                                                                                             

                                                                                                                             

     
                                                                                                          
                                                                                                      

                                                                            
   

                                                                                                          

 
                          

  
                                                                        

    

   
                                                                                  

   
                                                           

  
                                                         

                                                                                                           
                                                                                                            

    

   
                                                                                    

                                                                                          
                                                                                           
                                                                            

  
                                                                           

  
                                                                                                    

                                                                            
   

                                                                               

                                                           
                                                                            

  
                                                

  
  

                                                                       

  

                                                                                              

    
          

    

              
         

       

      

                                                                           
                                                                    
                                                                       

                                                                    

                                                                     
                                                                                 

                                                                                    

       
  

 

                                                                             

  
   

 
                                                                              
                                                                                                                   
                                                                             

                                                        
                                                                                     

                                                                                                       
                                                                             

  
                                                                                                                
                                                

  
                                                                                          
                                                                                                    

                                                                                               
                                                                                                

                                                                                                      
                                                                                              
                                                                                              
                                                                                         
                                                                            
                                                                             
                                                                                                                

                                                                        
                                                                                                 

                                                                       
                                                                        

  
                                                                                                               
                                                                                             

                                                                                                                             

     
                                                                                                          
                                                                                                      

                                                                            
   

                                                                                                          

 
                          

  
                                                                        

    

   
                                                                                  

   
                                                           

  
                                                         

                                                                                                           
                                                                                                            

    

   
                                                                                    

                                                                                          
                                                                                           
                                                                            

  
                                                                           

  
                                                                                                    

                                                                            
   

                                                                               

                                                           
                                                                            

  
                                                

  
  

                                                                       

  

                                                                                              

    
          

    

              
         

       

      

                                                                           
                                                                    
                                                                       

                                                                    

                                                                     
                                                                                 

                                                                                    

       
  

 

                                                                             

  
   

 
                                                                              
                                                                                                                   
                                                                             

                                                        
                                                                                     

                                                                                                       
                                                                             

  
                                                                                                                
                                                

  
                                                                                          
                                                                                                    

                                                                                               
                                                                                                

                                                                                                      
                                                                                              
                                                                                              
                                                                                         
                                                                            
                                                                             
                                                                                                                

                                                                        
                                                                                                 

                                                                       
                                                                        

  
                                                                                                               
                                                                                             

                                                                                                                             

     
                                                                                                          
                                                                                                      

                                                                            
   

                                                                                                          

 
                          

  
                                                                        

    

   
                                                                                  

   
                                                           

  
                                                         

                                                                                                           
                                                                                                            

    

   
                                                                                    

                                                                                          
                                                                                           
                                                                            

  
                                                                           

  
                                                                                                    

                                                                            
   

                                                                               

                                                           
                                                                            

  
                                                

  
  

                                                                       

  

                                                                                              

    
          

    

              
         

       

      

                                                                           
                                                                    
                                                                       

                                                                    

                                                                     
                                                                                 

                                                                                    

       
  

 

                                                                             

  
   

 
                                                                              
                                                                                                                   
                                                                             

                                                        
                                                                                     

                                                                                                       
                                                                             

  
                                                                                                                
                                                

  
                                                                                          
                                                                                                    

                                                                                               
                                                                                                

                                                                                                      
                                                                                              
                                                                                              
                                                                                         
                                                                            
                                                                             
                                                                                                                

                                                                        
                                                                                                 

                                                                       
                                                                        

  
                                                                                                               
                                                                                             

                                                                                                                             

     
                                                                                                          
                                                                                                      

                                                                            
   

                                                                                                          

 
                          

  
                                                                        

    

   
                                                                                  

   
                                                           

  
                                                         

                                                                                                           
                                                                                                            

    

   
                                                                                    

                                                                                          
                                                                                           
                                                                            

  
                                                                           

  
                                                                                                    

                                                                            
   

                                                                               

                                                           
                                                                            

  
                                                

  
  

                                                                       

  

                                                                                              

    
          

    

              
         

       

      

                                                                           
                                                                    
                                                                       

                                                                    

                                                                     
                                                                                 

                                                                                    

       
  

 

0001EMIO
nillirDaksalAsrobaN

-ENretswerBpotykS
gnillirDnoyoD

dezisrepus,evirDpoTTo
PB

DS01-SDAVON
DS01-SDAVON

citcrAgnillirDrekkeraP

                                                                             

  
   

 
                                                                              
                                                                                                                   
                                                                             

                                                        
                                                                                     

                                                                                                       
                                                                             

  
                                                                                                                
                                                

  
                                                                                          
                                                                                                    

                                                                                               
                                                                                                

                                                                                                      
                                                                                              
                                                                                              
                                                                                         
                                                                            
                                                                             
                                                                                                                

                                                                        
                                                                                                 

                                                                       
                                                                        

  
                                                                                                               
                                                                                             

                                                                                                                             

     
                                                                                                          
                                                                                                      

                                                                            
   

                                                                                                          

 
                          

  
                                                                        

    

   
                                                                                  

   
                                                           

  
                                                         

                                                                                                           
                                                                                                            

    

   
                                                                                    

                                                                                          
                                                                                           
                                                                            

  
                                                                           

  
                                                                                                    

                                                                            
   

                                                                               

                                                           
                                                                            

  
                                                

  
  

                                                                       

  

                                                                                              

    
          

    

              
         

       

      

                                                                           
                                                                    
                                                                       

                                                                    

                                                                     
                                                                                 

                                                                                    

       
  

 

urugooO)DT-CA(CA91
gn

dekcatS)DT//TRCS(5121-

evitcanIgirytrebiLd

-epolShtroN

eohdurP372
eohdurP272

.cnIgnitarepO

                                                                             

  
   

 
                                                                              
                                                                                                                   
                                                                             

                                                        
                                                                                     

                                                                                                       
                                                                             

  
                                                                                                                
                                                

  
                                                                                          
                                                                                                    

                                                                                               
                                                                                                

                                                                                                      
                                                                                              
                                                                                              
                                                                                         
                                                                            
                                                                             
                                                                                                                

                                                                        
                                                                                                 

                                                                       
                                                                        

  
                                                                                                               
                                                                                             

                                                                                                                             

     
                                                                                                          
                                                                                                      

                                                                            
   

                                                                                                          

 
                          

  
                                                                        

    

   
                                                                                  

   
                                                           

  
                                                         

                                                                                                           
                                                                                                            

    

   
                                                                                    

                                                                                          
                                                                                           
                                                                            

  
                                                                           

  
                                                                                                    

                                                                            
   

                                                                               

                                                           
                                                                            

  
                                                

  
  

                                                                       

  

                                                                                              

    
          

    

              
         

       

      

                                                                           
                                                                    
                                                                       

                                                                    

                                                                     
                                                                                 

                                                                                    

       
  

 

CdekcatSdloC,ku

erohsffO

95-WSDyaB
81SDyaB

                                                                             

  
   

 
                                                                              
                                                                                                                   
                                                                             

                                                        
                                                                                     

                                                                                                       
                                                                             

  
                                                                                                                
                                                

  
                                                                                          
                                                                                                    

                                                                                               
                                                                                                

                                                                                                      
                                                                                              
                                                                                              
                                                                                         
                                                                            
                                                                             
                                                                                                                

                                                                        
                                                                                                 

                                                                       
                                                                        

  
                                                                                                               
                                                                                             

                                                                                                                             

     
                                                                                                          
                                                                                                      

                                                                            
   

                                                                                                          

 
                          

  
                                                                        

    

   
                                                                                  

   
                                                           

  
                                                         

                                                                                                           
                                                                                                            

    

   
                                                                                    

                                                                                          
                                                                                           
                                                                            

  
                                                                           

  
                                                                                                    

                                                                            
   

                                                                               

                                                           
                                                                            

  
                                                

  
  

                                                                       

  

                                                                                              

    
          

    

              
         

       

      

                                                                           
                                                                    
                                                                       

                                                                    

                                                                     
                                                                                 

                                                                                    

       
  

 

aksalAsuleaC

PB

PB
PB

                                                                             

  
   

 
                                                                              
                                                                                                                   
                                                                             

                                                        
                                                                                     

                                                                                                       
                                                                             

  
                                                                                                                
                                                

  
                                                                                          
                                                                                                    

                                                                                               
                                                                                                

                                                                                                      
                                                                                              
                                                                                              
                                                                                         
                                                                            
                                                                             
                                                                                                                

                                                                        
                                                                                                 

                                                                       
                                                                        

  
                                                                                                               
                                                                                             

                                                                                                                             

     
                                                                                                          
                                                                                                      

                                                                            
   

                                                                                                          

 
                          

  
                                                                        

    

   
                                                                                  

   
                                                           

  
                                                         

                                                                                                           
                                                                                                            

    

   
                                                                                    

                                                                                          
                                                                                           
                                                                            

  
                                                                           

  
                                                                                                    

                                                                            
   

                                                                               

                                                           
                                                                            

  
                                                

  
  

                                                                       

  

                                                                                              

    
          

    

              
         

       

      

                                                                           
                                                                    
                                                                       

                                                                    

                                                                     
                                                                                 

                                                                                    

       
  

 

                                                                             

  
   

 
                                                                              
                                                                                                                   
                                                                             

                                                        
                                                                                     

                                                                                                       
                                                                             

  
                                                                                                                
                                                

  
                                                                                          
                                                                                                    

                                                                                               
                                                                                                

                                                                                                      
                                                                                              
                                                                                              
                                                                                         
                                                                            
                                                                             
                                                                                                                

                                                                        
                                                                                                 

                                                                       
                                                                        

  
                                                                                                               
                                                                                             

                                                                                                                             

     
                                                                                                          
                                                                                                      

                                                                            
   

                                                                                                          

 
                          

  
                                                                        

    

   
                                                                                  

   
                                                           

  
                                                         

                                                                                                           
                                                                                                            

    

   
                                                                                    

                                                                                          
                                                                                           
                                                                            

  
                                                                           

  
                                                                                                    

                                                                            
   

                                                                               

                                                           
                                                                            

  
                                                

  
  

                                                                       

  

                                                                                              

    
          

    

              
         

       

      

                                                                           
                                                                    
                                                                       

                                                                    

                                                                     
                                                                                 

                                                                                    

       
  

 

                                                                             

  
   

 
                                                                              
                                                                                                                   
                                                                             

                                                        
                                                                                     

                                                                                                       
                                                                             

  
                                                                                                                
                                                

  
                                                                                          
                                                                                                    

                                                                                               
                                                                                                

                                                                                                      
                                                                                              
                                                                                              
                                                                                         
                                                                            
                                                                             
                                                                                                                

                                                                        
                                                                                                 

                                                                       
                                                                        

  
                                                                                                               
                                                                                             

                                                                                                                             

     
                                                                                                          
                                                                                                      

                                                                            
   

                                                                                                          

 
                          

  
                                                                        

    

   
                                                                                  

   
                                                           

  
                                                         

                                                                                                           
                                                                                                            

    

   
                                                                                    

                                                                                          
                                                                                           
                                                                            

  
                                                                           

  
                                                                                                    

                                                                            
   

                                                                               

                                                           
                                                                            

  
                                                

  
  

                                                                       

  

                                                                                              

    
          

    

              
         

       

      

                                                                           
                                                                    
                                                                       

                                                                    

                                                                     
                                                                                 

                                                                                    

       
  

 

                                                                             

  
   

 
                                                                              
                                                                                                                   
                                                                             

                                                        
                                                                                     

                                                                                                       
                                                                             

  
                                                                                                                
                                                

  
                                                                                          
                                                                                                    

                                                                                               
                                                                                                

                                                                                                      
                                                                                              
                                                                                              
                                                                                         
                                                                            
                                                                             
                                                                                                                

                                                                        
                                                                                                 

                                                                       
                                                                        

  
                                                                                                               
                                                                                             

                                                                                                                             

     
                                                                                                          
                                                                                                      

                                                                            
   

                                                                                                          

 
                          

  
                                                                        

    

   
                                                                                  

   
                                                           

  
                                                         

                                                                                                           
                                                                                                            

    

   
                                                                                    

                                                                                          
                                                                                           
                                                                            

  
                                                                           

  
                                                                                                    

                                                                            
   

                                                                               

                                                           
                                                                            

  
                                                

  
  

                                                                       

  

                                                                                              

    
          

    

              
         

       

      

                                                                           
                                                                    
                                                                       

                                                                    

                                                                     
                                                                                 

                                                                                    

       
  

 

noxaS

olpxE.srS003sknarF
secivreSlleWaroruA

73-HOCEDI
dleifliOnaciremAllA

saG&liOreicalG

                                                                             

  
   

 
                                                                              
                                                                                                                   
                                                                             

                                                        
                                                                                     

                                                                                                       
                                                                             

  
                                                                                                                
                                                

  
                                                                                          
                                                                                                    

                                                                                               
                                                                                                

                                                                                                      
                                                                                              
                                                                                              
                                                                                         
                                                                            
                                                                             
                                                                                                                

                                                                        
                                                                                                 

                                                                       
                                                                        

  
                                                                                                               
                                                                                             

                                                                                                                             

     
                                                                                                          
                                                                                                      

                                                                            
   

                                                                                                          

 
                          

  
                                                                        

    

   
                                                                                  

   
                                                           

  
                                                         

                                                                                                           
                                                                                                            

    

   
                                                                                    

                                                                                          
                                                                                           
                                                                            

  
                                                                           

  
                                                                                                    

                                                                            
   

                                                                               

                                                           
                                                                            

  
                                                

  
  

                                                                       

  

                                                                                              

    
          

    

              
         

       

      

                                                                           
                                                                    
                                                                       

                                                                    

                                                                     
                                                                                 

                                                                                    

       
  

 

dekcatS1SWAIIIrero

mAllAnI111OAA
CLL

cMtseW73giR

nisaBtelnIkooC

                                                                             

  
   

 
                                                                              
                                                                                                                   
                                                                             

                                                        
                                                                                     

                                                                                                       
                                                                             

  
                                                                                                                
                                                

  
                                                                                          
                                                                                                    

                                                                                               
                                                                                                

                                                                                                      
                                                                                              
                                                                                              
                                                                                         
                                                                            
                                                                             
                                                                                                                

                                                                        
                                                                                                 

                                                                       
                                                                        

  
                                                                                                               
                                                                                             

                                                                                                                             

     
                                                                                                          
                                                                                                      

                                                                            
   

                                                                                                          

 
                          

  
                                                                        

    

   
                                                                                  

   
                                                           

  
                                                         

                                                                                                           
                                                                                                            

    

   
                                                                                    

                                                                                          
                                                                                           
                                                                            

  
                                                                           

  
                                                                                                    

                                                                            
   

                                                                               

                                                           
                                                                            

  
                                                

  
  

                                                                       

  

                                                                                              

    
          

    

              
         

       

      

                                                                           
                                                                    
                                                                       

                                                                    

                                                                     
                                                                                 

                                                                                    

       
  

 

telnIkooCfoedistsewtuo

aksalA,ianeKnidrays’dleifliOnacirem

calGrevokroWtinUreviRruhtrAc

erohsnO–

                                                                             

  
   

 
                                                                              
                                                                                                                   
                                                                             

                                                        
                                                                                     

                                                                                                       
                                                                             

  
                                                                                                                
                                                

  
                                                                                          
                                                                                                    

                                                                                               
                                                                                                

                                                                                                      
                                                                                              
                                                                                              
                                                                                         
                                                                            
                                                                             
                                                                                                                

                                                                        
                                                                                                 

                                                                       
                                                                        

  
                                                                                                               
                                                                                             

                                                                                                                             

     
                                                                                                          
                                                                                                      

                                                                            
   

                                                                                                          

 
                          

  
                                                                        

    

   
                                                                                  

   
                                                           

  
                                                         

                                                                                                           
                                                                                                            

    

   
                                                                                    

                                                                                          
                                                                                           
                                                                            

  
                                                                           

  
                                                                                                    

                                                                            
   

                                                                               

                                                           
                                                                            

  
                                                

  
  

                                                                       

  

                                                                                              

    
          

    

              
         

       

      

                                                                           
                                                                    
                                                                       

                                                                    

                                                                     
                                                                                 

                                                                                    

       
  

 

elbaliavA

elbaliavA

saG&liOreic

                                                                             

  
   

 
                                                                              
                                                                                                                   
                                                                             

                                                        
                                                                                     

                                                                                                       
                                                                             

  
                                                                                                                
                                                

  
                                                                                          
                                                                                                    

                                                                                               
                                                                                                

                                                                                                      
                                                                                              
                                                                                              
                                                                                         
                                                                            
                                                                             
                                                                                                                

                                                                        
                                                                                                 

                                                                       
                                                                        

  
                                                                                                               
                                                                                             

                                                                                                                             

     
                                                                                                          
                                                                                                      

                                                                            
   

                                                                                                          

 
                          

  
                                                                        

    

   
                                                                                  

   
                                                           

  
                                                         

                                                                                                           
                                                                                                            

    

   
                                                                                    

                                                                                          
                                                                                           
                                                                            

  
                                                                           

  
                                                                                                    

                                                                            
   

                                                                               

                                                           
                                                                            

  
                                                

  
  

                                                                       

  

                                                                                              

    
          

    

              
         

       

      

                                                                           
                                                                    
                                                                       

                                                                    

                                                                     
                                                                                 

                                                                                    

       
  

 

                                                                             

  
   

 
                                                                              
                                                                                                                   
                                                                             

                                                        
                                                                                     

                                                                                                       
                                                                             

  
                                                                                                                
                                                

  
                                                                                          
                                                                                                    

                                                                                               
                                                                                                

                                                                                                      
                                                                                              
                                                                                              
                                                                                         
                                                                            
                                                                             
                                                                                                                

                                                                        
                                                                                                 

                                                                       
                                                                        

  
                                                                                                               
                                                                                             

                                                                                                                             

     
                                                                                                          
                                                                                                      

                                                                            
   

                                                                                                          

 
                          

  
                                                                        

    

   
                                                                                  

   
                                                           

  
                                                         

                                                                                                           
                                                                                                            

    

   
                                                                                    

                                                                                          
                                                                                           
                                                                            

  
                                                                           

  
                                                                                                    

                                                                            
   

                                                                               

                                                           
                                                                            

  
                                                

  
  

                                                                       

  

                                                                                              

    
          

    

              
         

       

      

                                                                           
                                                                    
                                                                       

                                                                    

                                                                     
                                                                                 

                                                                                    

       
  

 

                                                                             

  
   

 
                                                                              
                                                                                                                   
                                                                             

                                                        
                                                                                     

                                                                                                       
                                                                             

  
                                                                                                                
                                                

  
                                                                                          
                                                                                                    

                                                                                               
                                                                                                

                                                                                                      
                                                                                              
                                                                                              
                                                                                         
                                                                            
                                                                             
                                                                                                                

                                                                        
                                                                                                 

                                                                       
                                                                        

  
                                                                                                               
                                                                                             

                                                                                                                             

     
                                                                                                          
                                                                                                      

                                                                            
   

                                                                                                          

 
                          

  
                                                                        

    

   
                                                                                  

   
                                                           

  
                                                         

                                                                                                           
                                                                                                            

    

   
                                                                                    

                                                                                          
                                                                                           
                                                                            

  
                                                                           

  
                                                                                                    

                                                                            
   

                                                                               

                                                           
                                                                            

  
                                                

  
  

                                                                       

  

                                                                                              

    
          

    

              
         

       

      

                                                                           
                                                                    
                                                                       

                                                                    

                                                                     
                                                                                 

                                                                                    

       
  

 

                                                                             

  
   

 
                                                                              
                                                                                                                   
                                                                             

                                                        
                                                                                     

                                                                                                       
                                                                             

  
                                                                                                                
                                                

  
                                                                                          
                                                                                                    

                                                                                               
                                                                                                

                                                                                                      
                                                                                              
                                                                                              
                                                                                         
                                                                            
                                                                             
                                                                                                                

                                                                        
                                                                                                 

                                                                       
                                                                        

  
                                                                                                               
                                                                                             

                                                                                                                             

     
                                                                                                          
                                                                                                      

                                                                            
   

                                                                                                          

 
                          

  
                                                                        

    

   
                                                                                  

   
                                                           

  
                                                         

                                                                                                           
                                                                                                            

    

   
                                                                                    

                                                                                          
                                                                                           
                                                                            

  
                                                                           

  
                                                                                                    

                                                                            
   

                                                                               

                                                           
                                                                            

  
                                                

  
  

                                                                       

  

                                                                                              

    
          

    

              
         

       

      

                                                                           
                                                                    
                                                                       

                                                                    

                                                                     
                                                                                 

                                                                                    

       
  

 

kS-CLIeniraMrekaB
gnillirDnatrapS

011lanoitaN
CLLaksalAprocliH

058-MST
058-MST

noxaS

                                                                             

  
   

 
                                                                              
                                                                                                                   
                                                                             

                                                        
                                                                                     

                                                                                                       
                                                                             

  
                                                                                                                
                                                

  
                                                                                          
                                                                                                    

                                                                                               
                                                                                                

                                                                                                      
                                                                                              
                                                                                              
                                                                                         
                                                                            
                                                                             
                                                                                                                

                                                                        
                                                                                                 

                                                                       
                                                                        

  
                                                                                                               
                                                                                             

                                                                                                                             

     
                                                                                                          
                                                                                                      

                                                                            
   

                                                                                                          

 
                          

  
                                                                        

    

   
                                                                                  

   
                                                           

  
                                                         

                                                                                                           
                                                                                                            

    

   
                                                                                    

                                                                                          
                                                                                           
                                                                            

  
                                                                           

  
                                                                                                    

                                                                            
   

                                                                               

                                                           
                                                                            

  
                                                

  
  

                                                                       

  

                                                                                              

    
          

    

              
         

       

      

                                                                           
                                                                    
                                                                       

                                                                    

                                                                     
                                                                                 

                                                                                    

       
  

 

natrapSpu-kcaj,ffodi

oponoM15giR
aehleetS15giR

mroftalP)DT(C

nisaBtelnIkooC

dekcatS961
dekcatS741

                                                                             

  
   

 
                                                                              
                                                                                                                   
                                                                             

                                                        
                                                                                     

                                                                                                       
                                                                             

  
                                                                                                                
                                                

  
                                                                                          
                                                                                                    

                                                                                               
                                                                                                

                                                                                                      
                                                                                              
                                                                                              
                                                                                         
                                                                            
                                                                             
                                                                                                                

                                                                        
                                                                                                 

                                                                       
                                                                        

  
                                                                                                               
                                                                                             

                                                                                                                             

     
                                                                                                          
                                                                                                      

                                                                            
   

                                                                                                          

 
                          

  
                                                                        

    

   
                                                                                  

   
                                                           

  
                                                         

                                                                                                           
                                                                                                            

    

   
                                                                                    

                                                                                          
                                                                                           
                                                                            

  
                                                                           

  
                                                                                                    

                                                                            
   

                                                                               

                                                           
                                                                            

  
                                                

  
  

                                                                       

  

                                                                                              

    
          

    

              
         

       

      

                                                                           
                                                                    
                                                                       

                                                                    

                                                                     
                                                                                 

                                                                                    

       
  

 

draweSdekcatS,151

rocliHgnillirD,mroftalPd
rocliHdekcatS,mroftalPd
rocliHdekcatS,C

erohsffO–

rocliH
rocliH

                                                                             

  
   

 
                                                                              
                                                                                                                   
                                                                             

                                                        
                                                                                     

                                                                                                       
                                                                             

  
                                                                                                                
                                                

  
                                                                                          
                                                                                                    

                                                                                               
                                                                                                

                                                                                                      
                                                                                              
                                                                                              
                                                                                         
                                                                            
                                                                             
                                                                                                                

                                                                        
                                                                                                 

                                                                       
                                                                        

  
                                                                                                               
                                                                                             

                                                                                                                             

     
                                                                                                          
                                                                                                      

                                                                            
   

                                                                                                          

 
                          

  
                                                                        

    

   
                                                                                  

   
                                                           

  
                                                         

                                                                                                           
                                                                                                            

    

   
                                                                                    

                                                                                          
                                                                                           
                                                                            

  
                                                                           

  
                                                                                                    

                                                                            
   

                                                                               

                                                           
                                                                            

  
                                                

  
  

                                                                       

  

                                                                                              

    
          

    

              
         

       

      

                                                                           
                                                                    
                                                                       

                                                                    

                                                                     
                                                                                 

                                                                                    

       
  

 

CLLaksalAp
CLLaksalAp
CLLaksalAp

CLLaksalAp
CLLaksalAp

                                                                             

  
   

 
                                                                              
                                                                                                                   
                                                                             

                                                        
                                                                                     

                                                                                                       
                                                                             

  
                                                                                                                
                                                

  
                                                                                          
                                                                                                    

                                                                                               
                                                                                                

                                                                                                      
                                                                                              
                                                                                              
                                                                                         
                                                                            
                                                                             
                                                                                                                

                                                                        
                                                                                                 

                                                                       
                                                                        

  
                                                                                                               
                                                                                             

                                                                                                                             

     
                                                                                                          
                                                                                                      

                                                                            
   

                                                                                                          

 
                          

  
                                                                        

    

   
                                                                                  

   
                                                           

  
                                                         

                                                                                                           
                                                                                                            

    

   
                                                                                    

                                                                                          
                                                                                           
                                                                            

  
                                                                           

  
                                                                                                    

                                                                            
   

                                                                               

                                                           
                                                                            

  
                                                

  
  

                                                                       

  

                                                                                              

    
          

    

              
         

       

      

                                                                           
                                                                    
                                                                       

                                                                    

                                                                     
                                                                                 

                                                                                    

       
  

 

                                                                             

  
   

 
                                                                              
                                                                                                                   
                                                                             

                                                        
                                                                                     

                                                                                                       
                                                                             

  
                                                                                                                
                                                

  
                                                                                          
                                                                                                    

                                                                                               
                                                                                                

                                                                                                      
                                                                                              
                                                                                              
                                                                                         
                                                                            
                                                                             
                                                                                                                

                                                                        
                                                                                                 

                                                                       
                                                                        

  
                                                                                                               
                                                                                             

                                                                                                                             

     
                                                                                                          
                                                                                                      

                                                                            
   

                                                                                                          

 
                          

  
                                                                        

    

   
                                                                                  

   
                                                           

  
                                                         

                                                                                                           
                                                                                                            

    

   
                                                                                    

                                                                                          
                                                                                           
                                                                            

  
                                                                           

  
                                                                                                    

                                                                            
   

                                                                               

                                                           
                                                                            

  
                                                

  
  

                                                                       

  

                                                                                              

    
          

    

              
         

       

      

                                                                           
                                                                    
                                                                       

                                                                    

                                                                     
                                                                                 

                                                                                    

       
  

 

                                                                             

  
   

 
                                                                              
                                                                                                                   
                                                                             

                                                        
                                                                                     

                                                                                                       
                                                                             

  
                                                                                                                
                                                

  
                                                                                          
                                                                                                    

                                                                                               
                                                                                                

                                                                                                      
                                                                                              
                                                                                              
                                                                                         
                                                                            
                                                                             
                                                                                                                

                                                                        
                                                                                                 

                                                                       
                                                                        

  
                                                                                                               
                                                                                             

                                                                                                                             

     
                                                                                                          
                                                                                                      

                                                                            
   

                                                                                                          

 
                          

  
                                                                        

    

   
                                                                                  

   
                                                           

  
                                                         

                                                                                                           
                                                                                                            

    

   
                                                                                    

                                                                                          
                                                                                           
                                                                            

  
                                                                           

  
                                                                                                    

                                                                            
   

                                                                               

                                                           
                                                                            

  
                                                

  
  

                                                                       

  

                                                                                              

    
          

    

              
         

       

      

                                                                           
                                                                    
                                                                       

                                                                    

                                                                     
                                                                                 

                                                                                    

       
  

 

                                                                             

  
   

 
                                                                              
                                                                                                                   
                                                                             

                                                        
                                                                                     

                                                                                                       
                                                                             

  
                                                                                                                
                                                

  
                                                                                          
                                                                                                    

                                                                                               
                                                                                                

                                                                                                      
                                                                                              
                                                                                              
                                                                                         
                                                                            
                                                                             
                                                                                                                

                                                                        
                                                                                                 

                                                                       
                                                                        

  
                                                                                                               
                                                                                             

                                                                                                                             

     
                                                                                                          
                                                                                                      

                                                                            
   

                                                                                                          

 
                          

  
                                                                        

    

   
                                                                                  

   
                                                           

  
                                                         

                                                                                                           
                                                                                                            

    

   
                                                                                    

                                                                                          
                                                                                           
                                                                            

  
                                                                           

  
                                                                                                    

                                                                            
   

                                                                               

                                                           
                                                                            

  
                                                

  
  

                                                                       

  

                                                                                              

    
          

    

              
         

       

      

                                                                           
                                                                    
                                                                       

                                                                    

                                                                     
                                                                                 

                                                                                    

       
  

 

gnillirDkipkuuK

0231lanoitaN
saG&liOreicalG

pu-kcajtsoYYoflodnaR
ksalAgnitarepOeiruF

                                                                             

  
   

 
                                                                              
                                                                                                                   
                                                                             

                                                        
                                                                                     

                                                                                                       
                                                                             

  
                                                                                                                
                                                

  
                                                                                          
                                                                                                    

                                                                                               
                                                                                                

                                                                                                      
                                                                                              
                                                                                              
                                                                                         
                                                                            
                                                                             
                                                                                                                

                                                                        
                                                                                                 

                                                                       
                                                                        

  
                                                                                                               
                                                                                             

                                                                                                                             

     
                                                                                                          
                                                                                                      

                                                                            
   

                                                                                                          

 
                          

  
                                                                        

    

   
                                                                                  

   
                                                           

  
                                                         

                                                                                                           
                                                                                                            

    

   
                                                                                    

                                                                                          
                                                                                           
                                                                            

  
                                                                           

  
                                                                                                    

                                                                            
   

                                                                               

                                                           
                                                                            

  
                                                

  
  

                                                                       

  

                                                                                              

    
          

    

              
         

       

      

                                                                           
                                                                    
                                                                       

                                                                    

                                                                     
                                                                                 

                                                                                    

       
  

 

mlaSgniK5                         

PyerpsO53

gnillirDp
ak

ReiznekcaM
uaeBnaidanaC

                                                                             

  
   

 
                                                                              
                                                                                                                   
                                                                             

                                                        
                                                                                     

                                                                                                       
                                                                             

  
                                                                                                                
                                                

  
                                                                                          
                                                                                                    

                                                                                               
                                                                                                

                                                                                                      
                                                                                              
                                                                                              
                                                                                         
                                                                            
                                                                             
                                                                                                                

                                                                        
                                                                                                 

                                                                       
                                                                        

  
                                                                                                               
                                                                                             

                                                                                                                             

     
                                                                                                          
                                                                                                      

                                                                            
   

                                                                                                          

 
                          

  
                                                                        

    

   
                                                                                  

   
                                                           

  
                                                         

                                                                                                           
                                                                                                            

    

   
                                                                                    

                                                                                          
                                                                                           
                                                                            

  
                                                                           

  
                                                                                                    

                                                                            
   

                                                                               

                                                           
                                                                            

  
                                                

  
  

                                                                       

  

                                                                                              

    
          

    

              
         

       

      

                                                                           
                                                                    
                                                                       

                                                                    

                                                                     
                                                                                 

                                                                                    

       
  

 

rocliHmroftalPnom

calGdetavitca,mroftalP

2-AULK

sutatSgiR
aeStrofu

                                                                             

  
   

 
                                                                              
                                                                                                                   
                                                                             

                                                        
                                                                                     

                                                                                                       
                                                                             

  
                                                                                                                
                                                

  
                                                                                          
                                                                                                    

                                                                                               
                                                                                                

                                                                                                      
                                                                                              
                                                                                              
                                                                                         
                                                                            
                                                                             
                                                                                                                

                                                                        
                                                                                                 

                                                                       
                                                                        

  
                                                                                                               
                                                                                             

                                                                                                                             

     
                                                                                                          
                                                                                                      

                                                                            
   

                                                                                                          

 
                          

  
                                                                        

    

   
                                                                                  

   
                                                           

  
                                                         

                                                                                                           
                                                                                                            

    

   
                                                                                    

                                                                                          
                                                                                           
                                                                            

  
                                                                           

  
                                                                                                    

                                                                            
   

                                                                               

                                                           
                                                                            

  
                                                

  
  

                                                                       

  

                                                                                              

    
          

    

              
         

       

      

                                                                           
                                                                    
                                                                       

                                                                    

                                                                     
                                                                                 

                                                                                    

       
  

 

CLLaksalAp

saG&liOreic

eiruF

tsehgiH/SU
ewoL/tsehgiH

ocixeMfofluG
adanaC

setatSdetinU

HrekaB

                                                                             

  
   

 
                                                                              
                                                                                                                   
                                                                             

                                                        
                                                                                     

                                                                                                       
                                                                             

  
                                                                                                                
                                                

  
                                                                                          
                                                                                                    

                                                                                               
                                                                                                

                                                                                                      
                                                                                              
                                                                                              
                                                                                         
                                                                            
                                                                             
                                                                                                                

                                                                        
                                                                                                 

                                                                       
                                                                        

  
                                                                                                               
                                                                                             

                                                                                                                             

     
                                                                                                          
                                                                                                      

                                                                            
   

                                                                                                          

 
                          

  
                                                                        

    

   
                                                                                  

   
                                                           

  
                                                         

                                                                                                           
                                                                                                            

    

   
                                                                                    

                                                                                          
                                                                                           
                                                                            

  
                                                                           

  
                                                                                                    

                                                                            
   

                                                                               

                                                           
                                                                            

  
                                                

  
  

                                                                       

  

                                                                                              

    
          

    

              
         

       

      

                                                                           
                                                                    
                                                                       

                                                                    

                                                                     
                                                                                 

                                                                                    

       
  

 

0354
tse

202o
43543
96217
2.naJ72.naJ

oraciremAhtroNsehguH

                                                                             

  
   

 
                                                                              
                                                                                                                   
                                                                             

                                                        
                                                                                     

                                                                                                       
                                                                             

  
                                                                                                                
                                                

  
                                                                                          
                                                                                                    

                                                                                               
                                                                                                

                                                                                                      
                                                                                              
                                                                                              
                                                                                         
                                                                            
                                                                             
                                                                                                                

                                                                        
                                                                                                 

                                                                       
                                                                        

  
                                                                                                               
                                                                                             

                                                                                                                             

     
                                                                                                          
                                                                                                      

                                                                            
   

                                                                                                          

 
                          

  
                                                                        

    

   
                                                                                  

   
                                                           

  
                                                         

                                                                                                           
                                                                                                            

    

   
                                                                                    

                                                                                          
                                                                                           
                                                                            

  
                                                                           

  
                                                                                                    

                                                                            
   

                                                                               

                                                           
                                                                            

  
                                                

  
  

                                                                       

  

                                                                                              

    
          

    

              
         

       

      

                                                                           
                                                                    
                                                                       

                                                                    

                                                                     
                                                                                 

                                                                                    

       
  

 

1891rebmeceD

823
1322
9164
ogAraeYYe0

*stnuocgiryrato

                                                                             

  
   

 
                                                                              
                                                                                                                   
                                                                             

                                                        
                                                                                     

                                                                                                       
                                                                             

  
                                                                                                                
                                                

  
                                                                                          
                                                                                                    

                                                                                               
                                                                                                

                                                                                                      
                                                                                              
                                                                                              
                                                                                         
                                                                            
                                                                             
                                                                                                                

                                                                        
                                                                                                 

                                                                       
                                                                        

  
                                                                                                               
                                                                                             

                                                                                                                             

     
                                                                                                          
                                                                                                      

                                                                            
   

                                                                                                          

 
                          

  
                                                                        

    

   
                                                                                  

   
                                                           

  
                                                         

                                                                                                           
                                                                                                            

    

   
                                                                                    

                                                                                          
                                                                                           
                                                                            

  
                                                                           

  
                                                                                                    

                                                                            
   

                                                                               

                                                           
                                                                            

  
                                                

  
  

                                                                       

  

                                                                                              

    
          

    

              
         

       

      

                                                                           
                                                                    
                                                                       

                                                                    

                                                                     
                                                                                 

                                                                                    

       
  

 

                                                                             

  
   

 
                                                                              
                                                                                                                   
                                                                             

                                                        
                                                                                     

                                                                                                       
                                                                             

  
                                                                                                                
                                                

  
                                                                                          
                                                                                                    

                                                                                               
                                                                                                

                                                                                                      
                                                                                              
                                                                                              
                                                                                         
                                                                            
                                                                             
                                                                                                                

                                                                        
                                                                                                 

                                                                       
                                                                        

  
                                                                                                               
                                                                                             

                                                                                                                             

     
                                                                                                          
                                                                                                      

                                                                            
   

                                                                                                          

 
                          

  
                                                                        

    

   
                                                                                  

   
                                                           

  
                                                         

                                                                                                           
                                                                                                            

    

   
                                                                                    

                                                                                          
                                                                                           
                                                                            

  
                                                                           

  
                                                                                                    

                                                                            
   

                                                                               

                                                           
                                                                            

  
                                                

  
  

                                                                       

  

                                                                                              

    
          

    

              
         

       

      

                                                                           
                                                                    
                                                                       

                                                                    

                                                                     
                                                                                 

                                                                                    

       
  

 

0007-MST
atikA

nalsIRAMNACCDSS
.cnIgnillirDCDS

                                                                             

  
   

 
                                                                              
                                                                                                                   
                                                                             

                                                        
                                                                                     

                                                                                                       
                                                                             

  
                                                                                                                
                                                

  
                                                                                          
                                                                                                    

                                                                                               
                                                                                                

                                                                                                      
                                                                                              
                                                                                              
                                                                                         
                                                                            
                                                                             
                                                                                                                

                                                                        
                                                                                                 

                                                                       
                                                                        

  
                                                                                                               
                                                                                             

                                                                                                                             

     
                                                                                                          
                                                                                                      

                                                                            
   

                                                                                                          

 
                          

  
                                                                        

    

   
                                                                                  

   
                                                           

  
                                                         

                                                                                                           
                                                                                                            

    

   
                                                                                    

                                                                                          
                                                                                           
                                                                            

  
                                                                           

  
                                                                                                    

                                                                            
   

                                                                               

                                                           
                                                                            

  
                                                

  
  

                                                                       

  

                                                                                              

    
          

    

              
         

       

      

                                                                           
                                                                    
                                                                       

                                                                    

                                                                     
                                                                                 

                                                                                    

       
  

 

nidekcaR73

nekcaMlartneC

nwodteSCDS2#giRdn

                                                                             

  
   

 
                                                                              
                                                                                                                   
                                                                             

                                                        
                                                                                     

                                                                                                       
                                                                             

  
                                                                                                                
                                                

  
                                                                                          
                                                                                                    

                                                                                               
                                                                                                

                                                                                                      
                                                                                              
                                                                                              
                                                                                         
                                                                            
                                                                             
                                                                                                                

                                                                        
                                                                                                 

                                                                       
                                                                        

  
                                                                                                               
                                                                                             

                                                                                                                             

     
                                                                                                          
                                                                                                      

                                                                            
   

                                                                                                          

 
                          

  
                                                                        

    

   
                                                                                  

   
                                                           

  
                                                         

                                                                                                           
                                                                                                            

    

   
                                                                                    

                                                                                          
                                                                                           
                                                                            

  
                                                                           

  
                                                                                                    

                                                                            
   

                                                                               

                                                           
                                                                            

  
                                                

  
  

                                                                       

  

                                                                                              

    
          

    

              
         

       

      

                                                                           
                                                                    
                                                                       

                                                                    

                                                                     
                                                                                 

                                                                                    

       
  

 

TN,lleWnamroNn

yellaVeizn

yaBdnaloRtan

                                                                             

  
   

 
                                                                              
                                                                                                                   
                                                                             

                                                        
                                                                                     

                                                                                                       
                                                                             

  
                                                                                                                
                                                

  
                                                                                          
                                                                                                    

                                                                                               
                                                                                                

                                                                                                      
                                                                                              
                                                                                              
                                                                                         
                                                                            
                                                                             
                                                                                                                

                                                                        
                                                                                                 

                                                                       
                                                                        

  
                                                                                                               
                                                                                             

                                                                                                                             

     
                                                                                                          
                                                                                                      

                                                                            
   

                                                                                                          

 
                          

  
                                                                        

    

   
                                                                                  

   
                                                           

  
                                                         

                                                                                                           
                                                                                                            

    

   
                                                                                    

                                                                                          
                                                                                           
                                                                            

  
                                                                           

  
                                                                                                    

                                                                            
   

                                                                               

                                                           
                                                                            

  
                                                

  
  

                                                                       

  

                                                                                              

    
          

    

              
         

       

      

                                                                           
                                                                    
                                                                       

                                                                    

                                                                     
                                                                                 

                                                                                    

       
  

 

elbaliavA

elbaliavA

ehTTh

tsewoL/SU

                                                                             

  
   

 
                                                                              
                                                                                                                   
                                                                             

                                                        
                                                                                     

                                                                                                       
                                                                             

  
                                                                                                                
                                                

  
                                                                                          
                                                                                                    

                                                                                               
                                                                                                

                                                                                                      
                                                                                              
                                                                                              
                                                                                         
                                                                            
                                                                             
                                                                                                                

                                                                        
                                                                                                 

                                                                       
                                                                        

  
                                                                                                               
                                                                                             

                                                                                                                             

     
                                                                                                          
                                                                                                      

                                                                            
   

                                                                                                          

 
                          

  
                                                                        

    

   
                                                                                  

   
                                                           

  
                                                         

                                                                                                           
                                                                                                            

    

   
                                                                                    

                                                                                          
                                                                                           
                                                                            

  
                                                                           

  
                                                                                                    

                                                                            
   

                                                                               

                                                           
                                                                            

  
                                                

  
  

                                                                       

  

                                                                                              

    
          

    

              
         

       

      

                                                                           
                                                                    
                                                                       

                                                                    

                                                                     
                                                                                 

                                                                                    

       
  

 

bderreosnopsspsiis
eiznekcaM-aksalAe

eussI*
404

                                                                             

  
   

 
                                                                              
                                                                                                                   
                                                                             

                                                        
                                                                                     

                                                                                                       
                                                                             

  
                                                                                                                
                                                

  
                                                                                          
                                                                                                    

                                                                                               
                                                                                                

                                                                                                      
                                                                                              
                                                                                              
                                                                                         
                                                                            
                                                                             
                                                                                                                

                                                                        
                                                                                                 

                                                                       
                                                                        

  
                                                                                                               
                                                                                             

                                                                                                                             

     
                                                                                                          
                                                                                                      

                                                                            
   

                                                                                                          

 
                          

  
                                                                        

    

   
                                                                                  

   
                                                           

  
                                                         

                                                                                                           
                                                                                                            

    

   
                                                                                    

                                                                                          
                                                                                           
                                                                            

  
                                                                           

  
                                                                                                    

                                                                            
   

                                                                               

                                                           
                                                                            

  
                                                

  
  

                                                                       

  

                                                                                              

    
          

    

              
         

       

      

                                                                           
                                                                    
                                                                       

                                                                    

                                                                     
                                                                                 

                                                                                    

       
  

 

:yy:bby
tropeRgiigRe

4491ecnissehguHrekaBybde
6102yaM

                                                                             

  
   

 
                                                                              
                                                                                                                   
                                                                             

                                                        
                                                                                     

                                                                                                       
                                                                             

  
                                                                                                                
                                                

  
                                                                                          
                                                                                                    

                                                                                               
                                                                                                

                                                                                                      
                                                                                              
                                                                                              
                                                                                         
                                                                            
                                                                             
                                                                                                                

                                                                        
                                                                                                 

                                                                       
                                                                        

  
                                                                                                               
                                                                                             

                                                                                                                             

     
                                                                                                          
                                                                                                      

                                                                            
   

                                                                                                          

 
                          

  
                                                                        

    

   
                                                                                  

   
                                                           

  
                                                         

                                                                                                           
                                                                                                            

    

   
                                                                                    

                                                                                          
                                                                                           
                                                                            

  
                                                                           

  
                                                                                                    

                                                                            
   

                                                                               

                                                           
                                                                            

  
                                                

  
  

                                                                       

  

                                                                                              

    
          

    

              
         

       

      

                                                                           
                                                                    
                                                                       

                                                                    

                                                                     
                                                                                 

                                                                                    

       
  

 

                                                                             

  
   

 
                                                                              
                                                                                                                   
                                                                             

                                                        
                                                                                     

                                                                                                       
                                                                             

  
                                                                                                                
                                                

  
                                                                                          
                                                                                                    

                                                                                               
                                                                                                

                                                                                                      
                                                                                              
                                                                                              
                                                                                         
                                                                            
                                                                             
                                                                                                                

                                                                        
                                                                                                 

                                                                       
                                                                        

  
                                                                                                               
                                                                                             

                                                                                                                             

     
                                                                                                          
                                                                                                      

                                                                            
   

                                                                                                          

 
                          

  
                                                                        

    

   
                                                                                  

   
                                                           

  
                                                         

                                                                                                           
                                                                                                            

    

   
                                                                                    

                                                                                          
                                                                                           
                                                                            

  
                                                                           

  
                                                                                                    

                                                                            
   

                                                                               

                                                           
                                                                            

  
                                                

  
  

                                                                       

  

                                                                                              

    
          

    

              
         

       

      

                                                                           
                                                                    
                                                                       

                                                                    

                                                                     
                                                                                 

                                                                                    

       
  

 

                                                                             

  
   

 
                                                                              
                                                                                                                   
                                                                             

                                                        
                                                                                     

                                                                                                       
                                                                             

  
                                                                                                                
                                                

  
                                                                                          
                                                                                                    

                                                                                               
                                                                                                

                                                                                                      
                                                                                              
                                                                                              
                                                                                         
                                                                            
                                                                             
                                                                                                                

                                                                        
                                                                                                 

                                                                       
                                                                        

  
                                                                                                               
                                                                                             

                                                                                                                             

     
                                                                                                          
                                                                                                      

                                                                            
   

                                                                                                          

 
                          

  
                                                                        

    

   
                                                                                  

   
                                                           

  
                                                         

                                                                                                           
                                                                                                            

    

   
                                                                                    

                                                                                          
                                                                                           
                                                                            

  
                                                                           

  
                                                                                                    

                                                                            
   

                                                                               

                                                           
                                                                            

  
                                                

  
  

                                                                       

  

                                                                                              

    
          

    

              
         

       

      

                                                                           
                                                                    
                                                                       

                                                                    

                                                                     
                                                                                 

                                                                                    

       
  

 

                                                                             

  
   

 
                                                                              
                                                                                                                   
                                                                             

                                                        
                                                                                     

                                                                                                       
                                                                             

  
                                                                                                                
                                                

  
                                                                                          
                                                                                                    

                                                                                               
                                                                                                

                                                                                                      
                                                                                              
                                                                                              
                                                                                         
                                                                            
                                                                             
                                                                                                                

                                                                        
                                                                                                 

                                                                       
                                                                        

  
                                                                                                               
                                                                                             

                                                                                                                             

     
                                                                                                          
                                                                                                      

                                                                            
   

                                                                                                          

 
                          

  
                                                                        

    

   
                                                                                  

   
                                                           

  
                                                         

                                                                                                           
                                                                                                            

    

   
                                                                                    

                                                                                          
                                                                                           
                                                                            

  
                                                                           

  
                                                                                                    

                                                                            
   

                                                                               

                                                           
                                                                            

  
                                                

  
  

                                                                       

  

                                                                                              

    
          

    

              
         

       

      

                                                                           
                                                                    
                                                                       

                                                                    

                                                                     
                                                                                 

                                                                                    

       
  

 

                                                                             

  
   

 
                                                                              
                                                                                                                   
                                                                             

                                                        
                                                                                     

                                                                                                       
                                                                             

  
                                                                                                                
                                                

  
                                                                                          
                                                                                                    

                                                                                               
                                                                                                

                                                                                                      
                                                                                              
                                                                                              
                                                                                         
                                                                            
                                                                             
                                                                                                                

                                                                        
                                                                                                 

                                                                       
                                                                        

  
                                                                                                               
                                                                                             

                                                                                                                             

     
                                                                                                          
                                                                                                      

                                                                            
   

                                                                                                          

 
                          

  
                                                                        

    

   
                                                                                  

   
                                                           

  
                                                         

                                                                                                           
                                                                                                            

    

   
                                                                                    

                                                                                          
                                                                                           
                                                                            

  
                                                                           

  
                                                                                                    

                                                                            
   

                                                                               

                                                           
                                                                            

  
                                                

  
  

                                                                       

  

                                                                                              

    
          

    

              
         

       

      

                                                                           
                                                                    
                                                                       

                                                                    

                                                                     
                                                                                 

                                                                                    

       
  

 

                                                                             

  
   

 
                                                                              
                                                                                                                   
                                                                             

                                                        
                                                                                     

                                                                                                       
                                                                             

  
                                                                                                                
                                                

  
                                                                                          
                                                                                                    

                                                                                               
                                                                                                

                                                                                                      
                                                                                              
                                                                                              
                                                                                         
                                                                            
                                                                             
                                                                                                                

                                                                        
                                                                                                 

                                                                       
                                                                        

  
                                                                                                               
                                                                                             

                                                                                                                             

     
                                                                                                          
                                                                                                      

                                                                            
   

                                                                                                          

 
                          

  
                                                                        

    

   
                                                                                  

   
                                                           

  
                                                         

                                                                                                           
                                                                                                            

    

   
                                                                                    

                                                                                          
                                                                                           
                                                                            

  
                                                                           

  
                                                                                                    

                                                                            
   

                                                                               

                                                           
                                                                            

  
                                                

  
  

                                                                       

  

                                                                                              

    
          

    

              
         

       

      

                                                                           
                                                                    
                                                                       

                                                                    

                                                                     
                                                                                 

                                                                                    

       
  

 

                                                                             

  
   

 
                                                                              
                                                                                                                   
                                                                             

                                                        
                                                                                     

                                                                                                       
                                                                             

  
                                                                                                                
                                                

  
                                                                                          
                                                                                                    

                                                                                               
                                                                                                

                                                                                                      
                                                                                              
                                                                                              
                                                                                         
                                                                            
                                                                             
                                                                                                                

                                                                        
                                                                                                 

                                                                       
                                                                        

  
                                                                                                               
                                                                                             

                                                                                                                             

     
                                                                                                          
                                                                                                      

                                                                            
   

                                                                                                          

 
                          

  
                                                                        

    

   
                                                                                  

   
                                                           

  
                                                         

                                                                                                           
                                                                                                            

    

   
                                                                                    

                                                                                          
                                                                                           
                                                                            

  
                                                                           

  
                                                                                                    

                                                                            
   

                                                                               

                                                           
                                                                            

  
                                                

  
  

                                                                       

  

                                                                                              

    
          

    

              
         

       

      

                                                                           
                                                                    
                                                                       

                                                                    

                                                                     
                                                                                 

                                                                                    

       
  

 

                                                                             

  
   

 
                                                                              
                                                                                                                   
                                                                             

                                                        
                                                                                     

                                                                                                       
                                                                             

  
                                                                                                                
                                                

  
                                                                                          
                                                                                                    

                                                                                               
                                                                                                

                                                                                                      
                                                                                              
                                                                                              
                                                                                         
                                                                            
                                                                             
                                                                                                                

                                                                        
                                                                                                 

                                                                       
                                                                        

  
                                                                                                               
                                                                                             

                                                                                                                             

     
                                                                                                          
                                                                                                      

                                                                            
   

                                                                                                          

 
                          

  
                                                                        

    

   
                                                                                  

   
                                                           

  
                                                         

                                                                                                           
                                                                                                            

    

   
                                                                                    

                                                                                          
                                                                                           
                                                                            

  
                                                                           

  
                                                                                                    

                                                                            
   

                                                                               

                                                           
                                                                            

  
                                                

  
  

                                                                       

  

                                                                                              

    
          

    

              
         

       

      

                                                                           
                                                                    
                                                                       

                                                                    

                                                                     
                                                                                 

                                                                                    

       
  

 



4 PETROLEUM NEWS • WEEK OF FEBRUARY 5, 2017

Kay Cashman                     PUBLISHER & EXECUTIVE EDITOR

Mary Mack                           CEO & GENERAL MANAGER

Kristen Nelson                   EDITOR-IN-CHIEF

Susan Crane                        ADVERTISING DIRECTOR

Heather Yates                       BOOKKEEPER

Shane Lasley                        NORTH OF 60 MINING PUBLISHER

Marti Reeve                          SPECIAL PUBLICATIONS DIRECTOR

Steven Merritt                      PRODUCTION DIRECTOR

Alan Bailey                           SENIOR STAFF WRITER

Steve Sutherlin                    STAFF WRITER

Tim Bradner                        CONTRIBUTING WRITER

Eric Lidji                              CONTRIBUTING WRITER

Gary Park                            CONTRIBUTING WRITER (CANADA)

Steve Quinn                         CONTRIBUTING WRITER

Judy Patrick Photography  CONTRACT PHOTOGRAPHER

Mapmakers Alaska             CARTOGRAPHY

Forrest Crane                       CONTRACT PHOTOGRAPHER

Tom Kearney                        ADVERTISING DESIGN MANAGER

Renee Garbutt                     CIRCULATION MANAGER

ADDRESS

P.O. Box 231647

Anchorage, AK  99523-1647

NEWS 

907.522.9469

publisher@petroleumnews.com

CIRCULATION 

907.522.9469 

circulation@petroleumnews.com

ADVERTISING 

Susan Crane • 907.770.5592

scrane@petroleumnews.com

FAX FOR ALL DEPARTMENTS

907.522.9583

OWNER: Petroleum Newspapers of Alaska LLC (PNA)
Petroleum News (ISSN 1544-3612)  •  Vol. 22, No. 6  •  Week of February 5, 2017

Published weekly.  Address: 5441 Old Seward, #3, Anchorage, AK 99518
(Please mail ALL correspondence to: 

P.O. Box 231647 Anchorage, AK 99523-1647)
Subscription prices in U.S. — $118.00 1 year,  $216.00  2 years 

Canada —  $206.00  1 year,  $375.00  2 years 
Overseas (sent air mail) —  $240.00  1 year,  $436.00  2 years
“Periodicals postage paid at Anchorage, AK 99502-9986.”

POSTMASTER: Send address changes to Petroleum News, P.O. Box 231647 Anchorage, AK 99523-1647.

www.PetroleumNews.com

Petroleum News and its supple-
ment, Petroleum Directory, are

owned by Petroleum Newspapers of
Alaska LLC. The newspaper is pub-

lished weekly. Several of the individ-
uals listed above work for inde-

pendent companies that contract
services to Petroleum Newspapers

of Alaska LLC or are 
freelance writers.

907.277.7555 | 1120 E. 5th Ave. Anchorage, AK arcticcontrols.com

∙ Pinch Valves

∙ Tideflex Check Valves

∙ Pressure Sensors

∙ Expansion Joints

GOVERNMENT
FERC won’t have a quorum after Feb. 3

President Donald Trump named Commissioner Cheryl LaFleur acting chair-

man of the Federal Energy Regulatory Commission Jan. 26. Former Chairman

Norman Bay tendered his resignation to the president that same day, effective

Feb. 3. 

That will leave FERC with only two commissioners, LaFleur and Colette D.

Honorable, of a five-member panel. Three commissioners are required for a quo-

rum. 

LaFleur said Jan. 27 that the commission “is working to get as many orders out

as we can in the time we have left with a quorum” and added that “nominations

for the three openings on the Commission would be very welcome.”

She said the commission is evaluating how best to do business after Bay’s

departure. 

U.S. Sen. Lisa Murkowski, R-Alaska, said in a statement, “FERC will need a

full complement of commissioners as soon as possible so that it can tackle the

important work on its busy docket.” 

“The Senate’s challenge will be to promptly consider, without undue delay,

FERC nominations once they are received. I will make it a top priority to work

with President Trump and my colleagues to move nominees rapidly and to re-

establish a working quorum on the Commission,” she said. 

Murkowski is chairman of the Committee on Energy and Natural Resources.

—KRISTEN NELSON

l G O V E R N M E N T

Aurora Gas gets 
new bonding
Company in bankruptcy; Wells Fargo wouldn’t renew existing
bonding, but didn’t notify Aurora, which scrambled to find new bond

By KRISTEN NELSON
Petroleum News

T he Alaska Oil and Gas Conservation

Commission and Aurora Gas have

been working to resolve an issue with the

company’s bond which arose as Aurora

goes through bankruptcy proceedings. 

After a scramble, the company has

secured new bonding, required for the

company to operate wells in the state. The

issue was the subject of a Jan. 19 hearing

which the commission said it scheduled

after it received notice from Wells Fargo

Bank that after Jan. 31 Aurora would no

longer be bonded. 

George Pollock, manager production

operations and engineering for Aurora

Gas, told the commission at the hearing

that Aurora learned that Wells Fargo

wouldn’t be extending its bond when it

received an email from the commission

about the hearing. He said the company

was not notified by Wells Fargo that the

letter of credit would not be extended nor

was it informed when Wells Fargo first

informed AOGCC, on Aug. 5, that the let-

ter of credit would not be extended. 

The letter of credit, established in

2002, is for $200,000, and according to its

terms that amount would be paid to the

commission if it notifies the bank that

Aurora Gas had not complied with all the

provisions of the laws of the state and

rules and regulations of the commission.

While the letter of credit expired in a year,

by its terms it was automatically extended

unless the bank has sent written notice to

the commission that it elects not to renew. 

Aurora notified
On Dec. 15 AOGCC Chair Cathy

Foerster notified Aurora by mail that

Wells Fargo had notified the commission

that the existing letter of credit would not

be renewed or extended. The commission

is listed as the beneficiary of the letter of

credit. 

“AOGCC regulations prohibit well

operations without a bond,” Foerster said.

She said the commission required proof

within seven days “of the filing of a new

bond to ensure that each well is drilled,

operated, maintained, repaired, and aban-

doned and each location is cleared in

accordance” with commission regula-

tions. 

In a Dec. 23 letter to the commission

Pollock said the commission formally

notified it that the Wells Fargo Letter of

Credit, in place since 2002, would not be

extended beyond Jan. 31, 2017. 

“Unfortunately, Aurora was not

informed by Wells Fargo of their decision

to not renew or extend the letter of credit

beyond January 31, 2017. Nor was Aurora

informed when the first notice of non-

extension was sent to AOGCC on August

5, 2016 by RCO Legal-Alaska on behalf

of Wells Fargo.” 

Pollock said Aurora initiated a process

to ensure a new letter of credit was in

place by Jan. 31, working with Northrim

Bank. But Northrim decided around the

first of the year not to proceed. He said

Aurora was working with First National

Bank of Alaska and would have the bond

in place by Jan. 31. 

Three things are required, he said:

Closing out the existing letter of credit;

providing motions for funds to set up the

new bond; and a court hearing Jan. 24 for

approval of the new account. 

Since Aurora is operating under

Chapter 11 bankruptcy protection, all non-

routine operating expenditures must be

approved by the bankruptcy trustee in

advance, Pollock told the commission in

his Dec. 23 letter. 

The bankruptcy court granted a motion

allowing Aurora to establish a new bond

on Jan. 24 and the new bond, through First

National Bank of Alaska, was in place to

meet the commission’s requirements. l

Since Aurora is operating under
Chapter 11 bankruptcy protection,

all non-routine operating
expenditures must be approved by
the bankruptcy trustee in advance,
Pollock told the commission in his

Dec. 23 letter. 

https://www.arcticcontrols.com
https://www.lounsburyinc.com


By STEVE QUINN
For Petroleum News

With four years’ experience on the

House Resources Committee,

House Rep. Geran Tarr is the senior

member of the committee. She and Andy

Josephson serve as co-chairs welcoming

six new members. 

Of those five are freshman lawmak-

ers: Vice Chair Dean Westlake; Justin

Parish; Chris Birch; DeLena Johnson and

George Rauscher. Only newcomer

Harriett Drummond and former co-chair

David Talerico serve as returning law-

makers.

So Tarr knows the learning curve is

huge. She spent the past week working to

help educate committee members with

presentations from Tax Director Ken

Alper, members from the industry and a

private practice attorney. 

Tarr, an Anchorage Democrat in her

third term on the committee, spoke to

Petroleum News about her priorities for

the coming two years.

Petroleum News: Let’s start with your
committee: Six new members; five of
them are freshmen; one of them is the
vice-chair. How do you get the committee
prepared for the heavy lifting in the next
few years with that many new members;
whereas, the Senate has a lot of veterans
on its committee?

Tarr: One of the reasons we are spend-

ing this week laying the foundation with

what we’re calling a progress report is

we recognize these are members who are

new to the committee if not new to the

Legislature and this will be an important

opportunity for them to get critical infor-

mation so they understand the status of

our current oil and gas tax system, under-

stand where the changes have been made

in the recent past and what the current

obligations are. 

I thought one of the most important

things we did was look at those different

price scenarios so people can understand

what a net profits system means at $40,

$60, $80 and $100 because I know some

people are concerned about the industry

and not wanting to harm jobs. I share

that same concern. 

If you understand the formula, then

you can understand at least in these low-

price environments they still have deduc-

tions and that gives them some protec-

tion. Unfortunately, that leaves the state

on the side of not having much left to

tax. After your deductions at $40, you’ve

got $1.23 left and you’re taxing at 35

percent. Well, 30 cents is not going to get

you very far.

I would say Rep. Westlake being from

the North Slope area and having a lot of

experience in public service and govern-

ment, while he may not have come with

the particular details in the tax system,

we’ve been including him as much as we

can in the planning and discussion.

Petroleum News:
Speaking of Rep.
Westlake, why did
you feel it was
important to give
him a seat as vice
chair?

Tarr: He had a

strong interest. We

were lucky that as

we looked to fill

positions, everybody was able find

something that matters to their district

and to their constituents as well as have

some interest in their overall goals in

what they want to see happen with the

state. He comes from an area where the

oil and gas development has been criti-

cally important for their services. He

represents Barrow of course. I think it’s

important to have him in these conversa-

tions and I’ve appreciated hearing some

of his living experiences.

Petroleum News: So what do you
want to do with all this information
you’re gathering in these hearings?

Tarr: I think we have unfinished work

from HB 247 last year. We didn’t deal

with the net operating loss credits on the

North Slope. We have to figure out how

we meet our obligations that we have in

a way the state can afford and have a

system that is sustainable going forward

should we choose to retain credits. That

is something we will definitely look at. 

Last year’s bill got characterized as a

credits bill. It really was a Senate Bill 21

rewrite bill. It included hardening the

floor in two ways, one of which we

accomplished; it included the GVR; it

included the minimum tax. The only

thing that wasn’t really addressed was

the per barrel credit. So I thought why

go into it to just say you’re only going to

deal with just one piece of it if there are

several other pieces that we want to deal

with?

Let’s try to do this in a more thought-

ful way. My goal, as I’ve said all along

is we could come up with something that

would provide some level of stability. If

that’s maybe a 5-year to 10-year time

frame, I think now, especially with the

Department of Revenue not doing the

revenue and production really beyond

five years, you are kind of aligning with

where they are at. There has been a criti-

cism of the state that the system changes

too frequently. 

I think that is a fair criticism. Some

of those were changes requested by the

industry and some of those were done by

the state. If we can get to a place where

we can provide something we thought

looked like this is going to work at the

low price and if we go to $140, are we

going to feel like it works, too, rather

than us lagging behind a price change. 

So now we have a system that doesn’t

work at low prices and we are lagging

behind trying to fix the problem. I would

like to have something that works better

at all prices and all time horizons. 

Petroleum News: Have you met with
industry folks? Are you getting feedback
or pushback?

Tarr: We are not considering a bill

just yet, so I wouldn’t characterize it as

either. What I’m hearing

from a lot of folks in every

industry is the need for a

fiscal plan. I think everyone

recognizes that will relieve

a lot of the pressure on any

given group of people.

Having a good oil and gas tax regime is

an important piece of that. We definitely

have that in mind. 

They recognize there is a bigger pic-

ture here and there is a lot of value get-

ting a plan in place, and that working

through changes now and understanding

what’s going to happen is advantageous.

If you look at the two prior years with

these vetoes that caused some upheaval

and disruption and what I’m hearing is

probably people have gotten pushed to a

point that it may make sense that we

need to figure this out because the lack

of stability is a challenge.

Petroleum News: Have you set a
schedule yet for introducing a bill?

Tarr: I think we are shooting for next

week (week of Feb. 6). There are some

ideas in hand but I come from an aca-

demic background so I think there is a

lot of value for understanding the system

and looking at it from a few different

angles. I think we should operate in a

way where we are not afraid of informa-

tion. I think if you have something that

is really good you should be able to

defend it to everyone. That’s what we

need to have in the end. You know who

we need to defend it to is the Alaska

public. As I’ve explained

to the industry folks

they’ve got a political

problem right now. You

can’t talk about personal

income tax or cuts to a

PFD if people think those

dollars are going for subsidies to an

industry that is well financed and doesn’t

need them. 

Petroleum News: That industry is
also not making a whole lot of money
anywhere. So how do you want the pub-
lic to reconcile that?

Tarr: It’s hard for the public tell the

difference between this cash flow and

the credit problem. So they have a cash

flow problem because of the oil prices.

We are not privy to their investment

decisions or what reserves they have. We

do know they are worldwide companies

— at least the big three. Even when their

opportunities are as good in Alaska,

there might be good opportunities else-

where. Unfortunately the state has all its

eggs in one basket. 

The industry can’t be blamed for the

l G O V E R N M E N T

Tarr: Oil tax system imbalanced
Anchorage Democrat brings 4 years to House Resources Committee, the most among a group replete with newcomers, freshmen lawmakers
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LAND & LEASING
No substantial new info for spring sales

The director of the Alaska Division of Oil and Gas has issued a decision of no

substantial new information for the 2017 Cook Inlet and Alaska Peninsula areaw-

ide lease sales. 

No date has been set for the sales, typically held in Anchorage in May. 

Best interest findings for the sales date from 2009 for Cook Inlet and from

2014 for the Alaska Peninsula. The Cook Inlet finding was supplemented in 2010

and 2011; there have been decisions of no substantial new information since then

for that sale. The Alaska Peninsula sale has had decisions of no substantial new

information since the 2014 final finding. 

The Alaska Peninsula draws limited interest, with no bids in the most recent

sales in 2015 and 2016. Three tracts received bids in the 2014 sale, but none of

those leases remain active. 

Cook Inlet is an active exploration and production basin, but interest in sales

has varied. The state received no bids for the inlet sale in 2016, the first time that

has occurred in a Cook Inlet areawide sale (the state began offering areawide sales

in the late 1990s). 

Over the last 10 years bidding in the Cook Inlet sale has ranged from some

$81,000 in 2009 to $8.2 million in 2011, when Apache Corp., which had entered

the inlet the previous year, made a huge play for acreage, dominating the sale.

That dollar volume was the highest since a $65 million sale in 1993, following

ARCO Alaska’s Sunfish discovery. 

—KRISTEN NELSON

By ALAN BAILEY
Petroleum News

T he Alaska Energy Authority has published the

results of the Alaska Affordable Energy Strategy

project, a project to assess ways of enabling Alaska com-

munities outside the Railbelt to obtain affordable energy.

Rather than recommending a set of specific energy solu-

tions, the agency is proposing a framework for identify-

ing and financing energy initiatives which would lead to

energy cost reductions, AEA officials told the Senate

Resources Committee on Jan. 25.

The AEA Affordable Energy Strategy results from a

provision within Senate Bill 138, the bill passed in 2014

authorizing the state of Alaska’s involvement in the

Alaska liquefied natural gas export project. The provi-

sion requires 20 percent of the revenues derived from

state royalty gas, after payments to the Permanent Fund,

to be channeled into initiatives for energy cost reduction

in areas of the state that do not end up having access to

North Slope natural gas. The bill also provided funding

for the Alaska Energy Authority to develop a strategy for

making energy affordable in Alaska, and to report on the

results of its efforts by Jan. 1, 2017. 

AEA’s resulting affordable energy study only consid-

ered communities outside the Railbelt, since it is

assumed that communities within the Railbelt would

have some access to North Slope gas, should a North

Slope gas line be built.

Cost effective solutions
The project team viewed the concept of achieving

affordable energy to be equivalent to finding cost-effec-

tive energy solutions — the overall objective should be

to implement the lowest cost solutions that are appropri-

ate to the unique circumstances of a specific place at a

specific time, Katie Conway, AEA government relations

manager, told the Resources Committee. And, while

AEA has determined that it would be difficult to dramat-

ically reduce costs, there are plenty of opportunities for

improving cost effectiveness. In addition, the project has

found that energy savings through improved energy effi-

ciency provide, in general, the most cost-effective oppor-

tunities for more affordable energy, Conway said. But,

there is no one-size-fits-all solution for affordability

across the study region, she commented.

Given current constraints on state spending, AEA’s

affordable energy strategy considers multiple sources of

funding, rather than exclusively relying on public fund-

ing. In fact, the AEA team found that the tradition of

state funding for projects has, in some cases, led to proj-

ect development decisions based on funding availability

rather than what is necessarily best for the community,

AEA Chief Economist Cady Lister commented.

The affordable energy strategy can prove useful inde-

pendently of the North Slope gas line, Conway said. And

some of the findings could be applied within the

Railbelt, she said.

Lister told the Resources Committee that the AEA

recommendations are based on four pillars: the identifi-

cation of cost-effective projects; obtaining financing for

these projects; creating systems of accountability and

sustainability for the projects; and the establishment of

project funding programs. By establishing this frame-

work, the state could help communities identify and

implement projects that would lower their energy costs.

Identifying projects
The identification of cost-effective projects, the first

of the four pillars, would involve the improved collec-

tion of energy-related data from a variety of sources, to

enable the assessment of appropriate energy solutions. In

fact, the Alaska Affordable Energy Strategy project has

already assembled data into what it calls the Alaska

Affordable Energy Model, a model that enables the com-

parison of different energy infrastructure options, to help

communities and policy makers identify cost-effective

projects. One idea is to continue updating this model, to

help with energy infrastructure guidance, Lister said.

Another possibility would be the establishment of

building energy codes that would apply to new construc-

tion or major renovations. Such codes could not only

reduce costs for the users of the buildings, they could

also improve health, reduce environmental degradation

and reduce the cost of the power cost equalization pro-

gram, or PCE, Lister said. PCE provides electricity

rebates for Alaska rural residents, Lister said.

Financing projects
For the financing of projects, the second pillar of the

strategy, the AEA team has suggested some ways in

which various financing tools could connect investors

and bankers to bankable community projects, thereby

better leveraging non-state money. 

As another option, the current fuel loan program, a

low-cost loan program for the purchase of petroleum-

based products, could perhaps be extended to include

non-petroleum fuels. The AEA project also found that, in

general, communities and utilities are in a position to

take on more debt for cost-effective projects — one rec-

ommendation is the establishment of a Community

Energy Fund for Alaska, to act as a one-stop shop for

funding, to connect communities with funding sources as

well as to act as a funding source itself. Under this fund,

rewards could perhaps be offered for achieving required

standards of project performance.

Other financing options, especially for the more

urban Southeast Alaska communities, could be on-elec-

tricity-bill financing, or financing through Property

Assessed Clean Energy, or PACE, a procedure for low

cost loans being considered currently by the Alaska

Legislature. The AEA team also recommends the stabi-

l G O V E R N M E N T

A route to affordable energy in Alaska
AEA team proposes a framework for improving the energy infrastructure outside the Railbelt to reduce cost, increase efficiency

see AFFORDABLE ENERGY page 8
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Congratulations!
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trans-Alaska pipeline, Alaska’s future continues to look promising.

 

Best wishes ConocoPhillips and Anadarko Petroleum on development and 

getting the permits you need to make this happen in a timely manner.
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lization of state funding for residential weatherization,

and some changes to the rules for the state’s home ener-

gy rebate program, should that program be funded in the

future, Lister said.

Accountability and sustainability
Recommendations around accountability and sustain-

ability, the third recommendation pillar, revolve in par-

ticular around a system of requirements and incentives

that maximize the operational life of energy infrastruc-

tures and provide for appropriate financial and manage-

ment standards. Improved efficiency in business opera-

tions could save millions of dollars per year for both

electricity consumers and the state while also playing

into the ease of access to financing, Lister commented.

In PCE communities, business operation costs represent

almost half the total cost of electricity, she said.

The AEA team recommends mandated energy audits

for large non-residential buildings that receive PCE, with

audit findings leading to retrofits that result in net cost

savings. A cost-effective regulatory system would ensure

PCE-eligible utilities meet required standards. And

Regulatory Commission of Alaska siting authority over

generation and transmission facilities would reduce

uncertainty over the regulatory approval of these facili-

ties. Another possibility would be to set a fuel consump-

tion reduction target for utilities, until those utilities have

realized cost-effective solutions, Lister said.

Funding programs
The primary potential state funding program for the

implementation of affordable energy solutions outside

the Railbelt remains the 20 percent of natural gas rev-

enues, as spelled out in Senate Bill 138, if a North Slope

gas line goes into operation. However, the AEA also rec-

ommends the implementation of a universal service

charge in each region of the state, to help fund cost effec-

tive energy projects in that region. The current PCE pro-

gram should be continued, although, provided that the

endowment basis for the PCE payments is not compro-

mised, there may also be opportunities to use small

amounts of funding from PCE for energy projects that in

turn benefit PCE. The AEA team also suggests restarting

funding for the Alaska Heating Assistance Program.

The team also recommends establishing a new state

entity to consolidate and manage consumer energy pro-

grams, coordinating all aspects of the Alaska Affordable

Energy Strategy recommendations and increasing the

efficiency with which state energy programs could be

delivered to communities. l

continued from page 6

AFFORDABLE ENERGY

•ON JAN. 12, the Alaska Oil and Gas Conservation

Commission approved a series of rule changes govern-

ing the Middle Ground Shoal unit. As described in the

Jan. 22 issue of Petroleum News, operator Hilcorp

Alaska LLC requested the changes as part of its efforts

to consolidate operations at the three Middle Ground

Shoal fields into a single unit.

•ON JAN. 25, the AOGCC approved (Area Injection

Order No. 3.024 Amended) a request from BP

Exploration (Alaska) Inc. to continue water-alternating-

gas injections at the Prudhoe Bay Unit R-11A well. The

company shut in the well in 2016 after a workover

operation made outer annulus pressure unmanageable.

A subsequent non-state witnessed Mechanical Integrity

Test convinced the commission of the integrity of the

well.

•ON JAN. 25, the AOGCC also approved (Area

Injection Order No. 24B.005 Amended) a request from

BP to continue WAG (water alternating gas) injections

at the PBU L-105 well. A state witnessed Mechanical

Integrity Test convinced the commission of the integrity

of the well.

•ON JAN. 25, the AOGCC provided second notice

about its intention to make several changes to its regu-

lations. The commission has scheduled a hearing on

March 21.

•ON JAN. 26, the AOGGC approved (Docket

Number: CO-16-021) a request from BP to reconsider

Conservation Order No. 341F.003. The order had

rejected a request from BP for a waiver of the neutron

logging requirements of Conversation Order No. 341F

at the Prudhoe Bay Unit 15-16C well. After the denial,

BP attempted to run a neutron log on the well but

“received no useful data due to tool failure,” according

to the AOGCC. Running the tool again, according to

the AOGCC, “would be a large burden with little bene-

fit.”

•ON JAN. 26, the AOGCC approved a request from

BP to make a gas-cap water injection pilot project at

the Lisburne Oil Pool a permanent project for enhanced

oil recovery at the Prudhoe Bay unit field, but added an

administrative action rule for “proper oversight.”

According to the order, the pilot project “has shown

that the concept is feasible and that overall it has

increased daily production rates and should increase

ultimate recovery.” 

The commission authorized the three-year pilot proj-

ect in June 2008 and extended it for an additional five

years in 2011. Over the course of the project, BP inject-

ed 22.1 million barrels of water into the PBU L5-29

well, raising reservoir pressure by some 300 psi. 

Results were mixed. “Some wells saw increased pro-

duction or suppressed decline and lowering of the gas

oil ratio, while other wells that have seen water break-

through have experienced decreased production due to

increased water cut or production downtime associated

with formation of gas hydrates,” according to the com-

mission. 

l G O V E R N M E N T

AOGCC activity report: January 2017

see AOGCC REPORT page 9
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According to BP, the project resulted

in a net increase of 100 to 350 barrels of

oil per day and 0.5 to 3 million stock

tank barrels increase in ultimate recov-

ery. The working interest owners had

expected better results. While the pro-

gram did not justify expanding the proj-

ect to other wells, the companies believe

it continues to be useful at PBU L5-29.

•THE AOGCC IS CONSIDERING tak-

ing enforcement action against NordAq

Energy Inc. for failing to permanently

abandon the Shadura No. 1 and the Tiger

Eye Central No. 1 exploratory wells. The

commission has scheduled a public hear-

ing for April 4, 2017.

•THE AOGCC HAS SCHEDULED a

second hearing on a request from Cook

Inletkeeper Executive Director Bob

Shavelson to require a public hearing for

any company seeking permission to con-

duct hydraulic fracturing operations. The

change would require the AOGCC to

post such applications online. The meet-

ing is scheduled for March 23. 

•THE AOGCC HAS TENTATIVELY

SCHEDULED a public hearing about a

request from BlueCrest Energy Ltd. for a

spacing exemption for the Hansen H-14

well and Hansen H-14L1 lateral at the

Cosmopolitan unit. The company is pro-

posing to drill the well and the lateral in

the same governmental quarter sections

as the existing Hansen 1AL1 and

Hansen H-16 wells at the offshore Cook

Inlet unit. The hearing tentatively sched-

uled for March 2. A member of the pub-

lic must request the hearing by Feb. 14

for it to proceed. 

—ERIC LIDJI

continued from page 8

AOGCC REPORT

GOVERNMENT
AOGCC proposes 10-day comment period

The Alaska Oil and Gas Conservation Commission, which is considering

revising its regulations to include a public comment period for fracking applica-

tions, has issued a revision to the proposed regulations.

Changes in the commission’s regulations to allow public comment on

hydraulic fracturing applications are at the request of Bob Shavelson, executive

director of Cook Inletkeeper. The commission held a hearing Dec. 15; a second

hearing is scheduled for March 23. 

In a second notice of proposed changes in its regulations, applicable to appli-

cations for sundry approvals for stimulation by hydraulic fracturing, the commis-

sion said Jan. 25 that it would “post the application on its website. If the applica-

tion contains confidential information the operator shall submit, for this posting,

an additional copy of the application with all confidential information redacted.”

In the proposed regulation the commission said it would accept public com-

ments on fracking applications for 10 days. 

—PETROLEUM NEWS
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Cleanup begins at Dakota
Access encampment

By BLAKE NICHOLSON
Associated Press

Cleanup of a North Dakota encamp-

ment where opponents of the Dakota

Access oil pipeline stayed for months to

protest the $3.8 billion project is expected to

take weeks, a leader of the tribe that organ-

ized the protest said Jan. 31. 

The Standing Rock Sioux hopes to com-

plete the work before any spring floodwa-

ters from the Cannonball River can wash

debris into the Missouri River — the very

waterway pipeline opponents are working

to protect. The camp has seen an exodus in

recent weeks due to winter weather,

pipeline work being stalled and the tribe’s

recent call for people to leave. 

Protesters have left behind not just trash,

but tents and even cars. 

“There’s more than anticipated, and it’s

under a lot of snow,” Tribal Chairman Dave

Archambault said. “I wouldn’t say it’s

going to get done in days; it’s going to take

weeks.” 

The camp is close to where the

Cannonball River flows into the Missouri, a

water source for millions of people, includ-

ing the tribe. Hundreds and sometimes

thousands of people have camped there

since August to protest a pipeline that they

worry will threaten drinking water and

Native American cultural sites. 

The four-state, 1,200-mile pipeline

would skirt the tribe’s reservation as it car-

ries North Dakota oil through the Dakotas

and Iowa to a shipping point in Illinois.

Texas-based developer Energy Transfer

Partners says the pipeline is safe. 

Standing Rock’s environmental protec-

tion agency organized the camp cleanup

with the help of the Thunder Valley

Community Development Corp. from

South Dakota’s Pine Ridge Reservation,

which has arranged for heavy equipment

including front-end loaders, dump trucks

and skid-steer loaders. 

“We’ll be here eight to 10 hours a day all

week. Then we’ll reassess the situation,”

returning next week if necessary, said Nick

Tilsen, Thunder Valley’s executive director. 

People who still have not left the camp

are helping, bringing the total on the job to

about 100, said Tilsen, who is among the

workers. Cost of the cleanup isn’t yet

known, but the tribe will use money from

the $6 million in donations it has received to

support its pipeline fight, Archambault said. 

The tribe hasn’t asked for help from the

state or Morton County. 

Republican Gov. Doug Burgum, who

has traveled to the Standing Rock Sioux

Reservation twice in the past week to be

briefed about the situation, issued a state-

ment saying the cleanup is “an important

step toward addressing the safety and envi-

ronmental risks posed by imminent flood-

ing.” Minor flooding of the Cannonball

River is almost certain this spring in the

camp area, according to the National

Weather Service’s first flood outlook of the

season, issued Jan. 27. The next outlook, on

Feb. 16, is expected to provide a clearer pic-

ture of potential flooding. l

https://www.microcom.tv


By KRISTEN NELSON
Petroleum News

Alaska North Slope production aver-

aged 554,852 barrels per day in

January, down 0.33 percent from a

December average of 556,681, a drop

averaging 1,829 bpd. 

The largest month-over-month decline

was at BP Exploration (Alaska)-operated

Lisburne, which averaged 21,899 bpd in

January, down 10.9 percent from a

December average of 24,587 bpd, a drop

of 2,688 bpd. 

Lisburne includes production from

Niakuk, Point McIntyre and Raven. 

Also down from December was pro-

duction from the ConocoPhillips Alaska-

operated Alpine field, which averaged

59,832 bpd in January, down 1.8 percent

(1,095 bpd) from a December average of

60,927 bpd. Alpine volumes include

satellite production from Fiord, Nanuq

and Qannik. 

The BP-operated Prudhoe Bay field,

the Slope’s largest, was down marginally,

312,769 bpd in January, off 0.3 percent

(936 bpd) from a December average of

313,705 bpd. Prudhoe production

includes satellite volumes from Aurora,

Borealis, Midnight Sun, Orion, Polaris,

Sag River, Schrader Bluff and Ugnu, and

from the Hilcorp Alaska-operated Milne

Point and Northstar fields. 

Information for the most recent month

comes from the Alaska Department of

Revenue’s Tax Division which reports

North Slope oil production consolidated

by major production centers and provides

daily production and monthly averages.

More detailed data, including Cook Inlet

and individual North Slope fields and

pools, is reported by the Alaska Oil and

Gas Conservation Commission on a

month-delay basis. 

AOGCC data show Milne Point aver-

aged 21,289 bpd in December, up 6.7 per-

cent (1,345 bpd) from a November aver-

age of 19,944 bpd, while Northstar aver-

aged 5,693 bpd in December, up 10.8 per-

cent (554 bpd) from a November average

of 5,140 bpd. Prudhoe production as

reported by the Tax Division was also up,

month over month, from November of

December. 

Some ANS increases
Volumes shown for Endicott and

Kuparuk increased from December to

January. 

Hilcorp-operated Endicott averaged

17,585 bpd in January, up 8.7 percent

(1,410 bpd) from a December average of

16,175. Endicott includes production

from Eider, Minke and Sag Delta, as well

as from the Glacier Oil & Gas-operated

Badami field and the ExxonMobil

Production-operated Point Thomson

field. 

AOGCC data for Badami show the

field averaged 949 bpd in December, up

4.5 percent (41 bpd) from a November

average of 909 bpd, while Point Thomson

averaged 6,898 bpd in December, up

295.4 percent from a November average

of 1,745 bpd. 

The Tax Division does not break out

Point Thomson production, but daily vol-

umes shown under Endicott for January

show ranges from some 9,500 bpd to as

high as more than 22,000 bpd. Prior to

Point Thomson coming online last April

Endicott volumes were routinely in the

8,500 to 9,500 bpd range. Point Thomson

was expected to produce at some 10,000

bpd and ExxonMobil’s Steve Butt said in

a talk in January that production had

reached more than 11,000 bpd of conden-

sate. 

Production shown for Kuparuk, oper-

ated by ConocoPhillips, averaged

142,767 bpd in January, up 1 percent

(1,480 bpd) from a December average of

141,287 bpd. Kuparuk volumes include

satellite production from Meltwater,

Tabasco, Tarn and West Sak, as well as

production from the Eni-operated

Nikaitchuq field and the Caelus Alaska-

operated Oooguruk field. 

AOGCC data show Nikaitchuq aver-

aged 21,289 bpd in December, down 7.8

percent (1,800 bpd) from a November

average of 23,088 bpd, while Oooguruk

averaged 14,355 bpd in December, down

9 percent (1,429 bpd) from a November

average of 15,784 bpd. 

Cook Inlet
AOGCC data show Cook Inlet crude

oil production averaged 14,565 bpd in

December, up marginally, 0.4 percent (30

bpd) from a November average of 14,513

bpd. 

Production from Cook Inlet’s smallest

field, Hilcorp Alaska-operated Beaver

Creek, had the largest month-to-month

percentage growth, up 141.8 percent,

averaging 200 bpd in December up from

83 bpd in November, an increase of 117

bpd. 

Hilcorp’s McArthur River, Cook

Inlet’s largest field, had the highest per-

barrel increase in December, up 141 bpd

to 4,595 bpd, an increase of 3.2 percent

from 4,455 bpd in November. 

Redoubt Shoal, operated by Glacier

Oil & Gas, averaged 637 bpd in

December, up 8.8 percent, 51 bpd, from a

November average of 586 bpd. 

Hilcorp’s Middle Ground Shoal aver-

aged 1,829 bpd in December, up 0.9 per-

cent, 16 bpd, from a November average

of 1,813 bpd. 

Remaining Cook Inlet fields had

month-over-month declines in produc-

tion. 

The largest was at Hilcorp’s Trading

Bay, which averaged 1,644 bpd in

December, down 6.42 percent, 113 bpd,

from a November average of 1,757 bpd. 

BlueCrest’s Hansen field, the

Cosmopolitan project, averaged 158 bpd

in December, down 3.8 percent, six bpd,

from a November average of 164 bpd. 

Hilcorp’s Swanson River field aver-

aged 1,901 bpd in December, down 3.1

percent, 61 bpd, from a November aver-

age of 1,961 bpd. 

The Glacier Oil & Gas West McArthur

River field averaged 1,145 bpd, down 3

percent, 35 bpd, from a November aver-

age of 1,180 bpd. 

Hilcorp’s Granite Point field averaged

2,455 bpd in December, down 2.3 per-

cent, 59 bpd, from a November average

of 2,514 bpd.

ANS crude oil production peaked in

1988 at 2.1 million bpd; Cook Inlet crude

oil production peaked in 1970 at more

than 227,000 bpd. l

l E X P L O R A T I O N  &  P R O D U C T I O N

ANS production roughly flat from December
North Slope averaged 554,852 bpd in January, down 0.3% from December; Cook Inlet production up marginally December over November
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UTILITIES
CEA rebuilds section of transmission line

Chugach Electric Association is rebuilding a four-mile section of the electrical

transmission intertie that links Anchorage and the Kenai Peninsula, the Anchorage

based utility announced Feb. 1. The section of the intertie, between mileposts 55

and 61 of the Seward Highway, was originally constructed in 1962 and is nearing

the end of its useful life. As part of the rebuild, the line will be upgraded from 115-

kilovolt to 230-kilovolt standards, to maintain reliability and accommodate antic-

ipated future load growth, Chugach Electric says.

As the only electrical power connection between the Kenai Peninsula and the

Anchorage region, the intertie plays a crucial role in electricity supplies along the

Alaska Railbelt. The line carries power produced at the Cooper Lake and Bradley

Lake hydropower facilities, and from Homer Electric’s Nikiski gas-fired power

station, to Anchorage.

Clearing for the construction work began in December, with construction

beginning in January. The project, which involves the replacement of the existing

transmission line structures and conductors, is scheduled to be completed by May,

Chugach Electric says. Although the project will generate increased truck traffic

on the Seward Highway, the utility does not anticipate any resulting traffic delays.

—ALAN BAILEY
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BOEM issues its conditional go ahead to planned Chukchi Sea exploration drilling
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SB 21 repealed a previous tax law put

in place in 2008, an action that unleased

substantial new investment on the Slope.

HB 247 did surgery on a complex pro-

gram of state oil and gas incentive tax

credits, essentially winding down much of

the program because of its costs. 

The effort this year, however, is likely

to focus on narrowing a provision that

allows tax credits from net operating loss-

es on the North Slope to be carried for-

ward to future years, as well as an

increase in the minimum production tax

from 4 percent to 5 percent of gross rev-

enues.

Caelus views
“If something like that were to become

law our projects will never happen,” Pat

Foley, senior vice president for Caelus

Energy, told the House committee Feb. 1.

Caelus is developing projects that could

add 225,000 barrels per day to North

Slope production possibly as early as

2023, Foley said. 

Foley’s company was one of several

firms making presentations to the com-

mittee. Their message was that SB 21 is

working well and HB 247, passed last

spring, is still fresh on the books.

Lawmakers were asked not to tinker yet

again. 

Net operating tax loss tax credits for

Cook Inlet were eliminated by HB 247

along with other tax credits, but the

“NOL” credits were left intact for the

North Slope and if unused in one tax year

are allowed to be carried forward to future

years.

The loss carry forward provision is

common in net profits-type tax systems.

The issue isn’t so important to the large

Slope producers because with oil prices

rising they are unlikely to incur operating

losses. But they are important to compa-

nies like Caelus that are exploring, have

made discoveries, but are not yet produc-

ing. 

Caelus hopes to restart work on its

“Nuna” project near the producing

Oooguruk field, which Caelus operates —

Nuna was paused due to low oil prices —

as well as to pursue a large, new offshore

discovery at Smith Bay, in state waters off

the National Petroleum Reserve-Alaska. 

Nuna could be producing 25,000 bar-

rels per day by 2018, Foley said, and

Smith Bay might produce as much as

200,000 barrels per day by 2023.

Marginal economics
The ability to carry forward the tax

credits, as well as up-front cash payments

for some tax credits (Caelus is eligible for

those) if the state funds are available, is

essential to the economics of both proj-

ects, which are marginal. 

Foley told the committee the tax cred-

its are a good investment for the state.

Nuna will generate an estimated $2.2 bil-

lion in total state revenues over its life,

and if state tax credits total $150 million,

a calculation that assumes a $70 oil price,

the state will get a return of 16 or 17 times

its investment over the long term, Foley

said.

The return on Smith Bay could be huge

— $28 billion paid to the state over the

life of the project, he said. The project

would also create a $6 billion payroll for

workers, according to estimates. Smith

Bay could have 1.8 billion to 2.5 billion

barrels of recoverable oil. “It would be a

new field the size of the Kuparuk River

field,” he said.

Caelus is also bullish about two explo-

ration targets identified in a 350,000-acre

block of leases on the eastern North

Slope, and hopes to test the prospects.

“The North Slope has a wonderful petro-

leum system, and the opportunities to

make major discoveries far exceed oppor-

tunities anywhere else,” Foley said. 

The challenges, however, include high

costs, the remoteness of new Slope dis-

coveries — Smith Bay will require a 125-

mile pipeline — challenging reservoir

conditions, and the constant, it seems,

uncertainties of yearly tax changes by the

state. 

It’s possible that new tax changes

could get legs in the state House, which is

controlled this year by a coalition of

Democrats and a handful of dissident

Republicans. It could be a messy fight

even in the House, though, because the

majority has only 22 votes out of the 40-

member chamber, a narrow margin.

House minority Republicans, who con-

trol 18 votes, are likely to oppose chang-

ing taxes again. If the minority can coax

two supporting votes from the majority,

which is always possible, a 20-20 split in

the House would defeat a bill.

The initiative also seems dead on

arrival in the state Senate, which is still

controlled by Republicans.

—TIM BRADNER
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Schaeffler centers in on bearing replacement in video 
Motion Industries, a lead-

ing distributor of industrial
maintenance, repair and
operation replacement parts,
is pleased to announce the
release of another MiHow2
video. The goal of the video
series is to provide instruc-
tion to viewers to help them
with their practical applica-
tions. 

The video shows how to
avoid jamming the bearing at
one end when replacing
bearings in a pillow block housing. “How to Maintain Bearing and Pillow Block Centers
When Replacing Bearings” was filmed with the help of Schaeffler, a key Motion Industries
supplier. The video can now be viewed on the new MiHow2.com under the MiHow2 head-
ing. 

“Equipment efficiency starts with proper installation of parts,” said Randy Breaux,
Motion Industries’ senior vice president, southern U.S. operations, corporate marketing and
strategic planning. “Proper bearing installation also cuts down on frustration levels as
well.” 

Each MiHow2 video is filmed in a workshop or appropriate off-site setting and features
Motion Industries’ energetic and knowledgeable host, Tom Clark. 

The series is also available for viewing via Facebook and YouTube. Additional MiHow2
and Tom’s Toolbox videos are scheduled to be posted in coming weeks. For more informa-
tion visit www.motionindustries.com. 

Y-Tech Services Inc. awarded DLM contract
Y-Tech Services Inc., a subsidiary of Yulista Holding LLC, has been awarded the MH-60T

rotary wing aircraft depot level maintenance support services contract for the United
States Coast Guard. Y-Tech Services will support the USCG Aviation Logistics Center
Medium Range Recovery product line and other support divisions such as the ALC’s indus-
trial operations division by providing a full range of DLM services including, Aircraft disas-
sembly and component repair and support. The MH-60T mission includes search and res-
cue, combat support, law enforcement, international ice patrol, marine environmental pro-
tection, and marine resource conservation. Y-Tech Services will perform DLM for approxi-
mately 14 aircraft annually ensuring continued mission performance. 

Y-Tech is fulfilling the U.S. Coast Guard’s continuing requirement for aircraft mainte-
nance at the USCG ALC in Elizabeth City, North Carolina. 

Editor’s note: All of these news items — some in expanded form — will appear in
the next Arctic Oil & Gas Directory, a full color magazine that serves as a marketing
tool for Petroleum News’ contracted advertisers. The next edition will be released in
March.
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All of the companies listed above advertise on a regular basis 
with Petroleum News

Business Spotlight
Cruz Construction, Inc.Cruz Construction is a general contractorexperienced in remote exploration support andlarge-scale heavy civil projects. Its extensivelogistical capabilities get the right people andequipment where they are needed. CruzConstruction has been designated a 10-year“first responder” for the Alaska Division ofEmergency Services due to the company’s abilityto mobilize statewide on extremely short notice.Jeff Miller graduated from Oregon StateUniversity (construction engineering manage-ment, business degree) and worked for WilderConstruction three years before joining the Cruzoperation in 2004. Jeff and wife Monica havetwo daughters and a son; dad has great funcoaching their athletic teams. He also loves working and playing outdoors, and his fre-

quent wintertime pratfalls provide great entertainment to bystanders.

—PAULA EASLEY

Jeff Miller, senior project manager
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Opti Staffing Group is the premier, full servicepersonnel provider in the marketplace. It was found-

ed on one principle alone: Individuals are the cata-lyst behind the success of any organizations goalsand objectives, and therefore are the key asset that
any organization possesses. Placing the individual at
the center of focus for Opti Staffing Group’s ownobjectives and its internal employees’ career goals,maintaining this regarding the aspirations of thecandidates it represents, and finding the right match

between a client’s organizational goals and the peo-
ple it hires, has led to a higher rate of success thanother personnel providers and embodies OptiStaffing Group’s motto: “Our success is determined by your success!”

Founded by Avonly Lokan, a long time Anchorage resident along with her husband and

daughter, this way of doing business has led to the expansion of this business model and its

success rates in the Pacific Northwest and continues to challenge traditional thinking about

staffing and the role individuals play within the employment arena.

—PAULA EASLEY

Avonly Lokan, founder
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ASRC Energy Services 

promotes Steve Gasser

ASRC Energy Services Inc. is pleased to announce the promo-

tion of Steve Gasser as the general manager for the company’s Fab-

rication and Construction division. Gasser

will be responsible for the day-to-day opera-

tions of North Slope construction group, and

the Anchorage and Kenai fabrication facili-

ties.
Gasser is a graduate of the Rensselaer

Polytechnic Institute where he earned a Mas-

ter of Science in Engineering Science Man-

agement. In addition, he is a certified project

management professional with 15 years of

project management experience. Prior to his

new role, Gasser was manager of projects, en-

gineering manager, and engineering, procurement, fabrication, and

construction manager. He has been with AES since 2008.

McGillie joins Global Diving & Salvage Inc.

Global Diving & Salvage Inc. has hired Anita McGillie to lead the

Human Resources Group as human resources manager. Based in

Global’s corporate headquarters in Seattle,

Wash., she will direct Global Diving’s Human

Resources Group in the development of HR

policies and compliance, ongoing company-

wide recruitment efforts, spearhead the EEO

and diversity programs as well as administer

Global’s employee benefit programs. 

McGillie joins Global Diving from the

media and commercial printing business and

was previously the HR director for a com-

pany that had up to 1,100 employees, and op-

erated in five states across the U.S. 

“We are very excited to add Anita to the

Global family. She brings over 13 years of experience in all phases

of Human Resources, including Benefits, Employee Engagement,

Management Training, Performance Management, and Policy Devel-

opment,” said Vice President Trinity Ng-Yeung.

GCI welcomes Harrier

GCI recently welcomed J.J. Harrier to its team as commercial

marketing manager. He will help oversee the commercial market-

ing department, including public relations

and communications for the large telecom-

munications company.

Prior to joining GCI, Harrier was vice pres-

ident and communications director for the

Anchorage Chamber of Commerce, where he

was employed since 2008. 

In this capacity, he was responsible for the

organization’s program and event branding,

media communications, publications and or-

ganizing the weekly “Make it Monday” fo-

rums. 
Before joining the Anchorage Chamber, Harrier was features edi-

tor for the Frontiersman, the Mat-Su Valley’s thrice-weekly newspa-

per. He studied journalism and public communications at the Uni-

versity of Alaska Anchorage, where he received a Bachelor of Arts

degree in 2001, and has a background in print journalism, writing

numerous features articles for the Anchorage Press and outside

freelance projects.

He currently serves on the board of directors for the School

Business Partnership and Identity Inc.

CH2M HILL announces Clemenz promotion

CH2M HILL, a global full-service consulting, design, construction

and operations firm, announced as part of its rapidly growing en-

ergy and chemicals portfolio the promotion of Bryan Clemenz to

vice president of Program and Project Development Alaska, the

company’s Energy and Chemicals Business Group. 

Clemenz has served over 27 years in the petroleum industry

and joined CH2M HILL in an engineering leadership capacity in

2007. He maintains his professional engineering registration for

both Alaska and South Carolina and has served in various leader-

ship roles throughout his professional career including engineering

manager, program manager, and business and project development

manager. Currently he serves as president of the International Soci-

ety of Automation Alaska Section, is an active member of the Gov-

ernment Affairs Industry Relations committee for the Alaska

Industry Support Alliance, and serves as vice chair on the Univer-

sity of Alaska Fairbanks College of Engineering and Mining Advisory

Vigor Fab delivers Harley Marine’s

newest AK barge

Vigor Fab has delivered Harley Marine Services’ newest

vessel, the 250-foot by 70-foot by 15-foot 8-inch Iliuliuk Bay

deck barge. Iliuliuk Bay, an Aleut name meaning big island,

was purpose built to enhance quality of service provided to

customers living and working in Alaska. 

Iliuliuk Bay entered service Nov. 3 in Dutch Harbor.

Her unique design provides a flexible workhorse that can

easily switch between containers and other cargo to serve

the diverse needs of Harley Marine’s customers. 

She will transport a wide variety of cargo between Dutch

Harbor and neighboring islands. 

The barge, designed by Jensen Maritime Consultants and

built at Vigor’s Swan Island Shipyard in Portland, Ore., houses

a Manitowoc 4100 Vicon Series crawler crane, D rings to se-

cure 40-foot ocean containers up to three high and eight

lashing bars running fore and aft for other cargo such as

heavy construction machinery or general equipment.

STEVE GASSER

ANITA MCGILLIE

J.J. HARRIER
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ARCTIC OIL & GAS DIRECTORY • Vol. 19, No. 1In the field with GeoFORCE AlaskaUAF program brings textbook geology to life, encouraging high school students from the North Slope to pursue STEM degrees

Lecture at the Grand Canyon. The geology of Alaska and the Lower 48 is spectacu-
lar. Students use many science disciplines to unravel geological puzzles, while get-
ting excited about science and mathematics, and envisioning a place for
themselves in a STEM field.

Drawing the fea-
tures of Checker-

board Mesa atZion National Park,
Utah. Employees
from sponsoring

companies accom-
pany the students
on the trip, help-
ing the students
grasp geologicalconcepts, and serv-

ing as mentors for
the interested

young scientists.

Hiking on the Matanuska Glacier, 2012.  2013 GeoFORCE Alaska sponsors:
Arctic Slope Regional Corporation (ASRC), ASRC Energy Services, GRANITE
Construction, Great Bear Petroleum, ExxonMobil, Olgoonik, Schlum-
berger, Shell, Statoil, and SolstenXP. Please contact GeoFORCE Alaska for
more information on how you can help fund the student experience.
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Active companies

Advertising

The Local Pages

TLP is dedicated to making The Best Phone

Book in Town. We focus primarily on smaller

communities, providing personalized, in-depth

information specific to each coverage area.

Air Passenger/Charter & Support

Alaska Air Cargo

Horizon Air Cargo

Award winning cargo services to more places,

more often, with more lift to, from, and

within the state of Alaska.

Bald Mountain Air Service Inc. 

Bald Mountain Air Service specializes in off air-

port operations supporting mining, oil & gas

exploration and tourism. Twin and single tur-

bine powered DeHavilland Otters. 

Egli Air Haul

Serving Alaska since 1982, we perform a wide

variety of flight operations, including helicop-

ter and airplane charter, aerial survey, and spe-

cialized operations such as external load work,

powerline maintenance, aerial filming and

videography.

Last Frontier Air Ventures

Helicopter support statewide for mineral ex-

ploration, survey, research and development,

slung cargo, video/film projects, telecom sup-

port, tours, crew transport, heli skiing. Short

and long term contracts.

Lynden Inc. 
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Exposure in the semiannual Arctic Oil & Gas  Directory

• Your news gets featured
•  Company photos promote

your business
•  You’re included in the

buyer’s guide

STANDLAONE PHOTOS

Exposure in co-op ads for your customers

As a contracted advertiser your company would be listed in the co-op ads that 
run at least 12 times a year in Petroleum News, congratulating oil companies for 
new discoveries, field start-ups, entering Alaska, and welcoming new oil company 
presidents or managers to the state.
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Mr. Quarles, 
welcome to Alaska!

Congratulations on a successful sealift from Korea to Point Thomson

Cory Quarles, a native of Houston, Texas, and an ExxonMobil employee since 1998, is the new Alaska production 

manager for ExxonMobil Production Co., having succeeded Karen Hagedorn, who has taken an assignment in the 

on Sept. 8 after traveling by barge over a 4,000 miles from Korea. Field operator ExxonMobil says production startup 

is expected in 2016.

Hats off to 
ConocoPhillips!
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Joe Marushack, president ConocoPhillips Alaska

oil production from your Shark Tooth discovery at Kuparuk Drill Site 2S. Brought in under budget 
at Kuparuk in more than 12 years and is expected 
production. The $475 million project created about 
contractor companies and trades involved.

CO-OP ADVERTISEMENTS

If your annual contract exceeds $7,100

We’ll profile your company  We’ll work with you on a two-page Q&A company profile that will 
appear in the Arctic Oil & Gas Directory. Afterwards, you can frame it or use it as a company 
brochure or flyer.

 We’ll give you free online advertising When Petroleum News readers click on articles each week 
they will see your ad, which will appear in rotation on the current story pages. The size of your 
annual contract determines the size of your online ad.

WEB ADS
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Q. Can you explain who Fugro is to

our readers?

A. Fugro is a global group of compa-

nies specializing in geotechnical, survey,

subsea, and geoconsultancy services. We

provide the people, equipment, expert-

ise, and technology to support responsi-

ble resource development, helping

clients manage risk and avoid uncer-

tainty. We are headquartered in Leid-

schendam, the Netherlands, and have

North American headquarters in Hous-

ton, Texas. Our Anchorage, Alaska, office

serves as a regional hub through which

we deliver Fugro’s global capabilities to

clients statewide.

Q. Where is your company located?

A. Our Alaska office is located in mid-

town Anchorage.

Q. What do you most want people to

know about your company? 

A. Fugro has been working in Alaska

for more than 40 years, performing on-

shore and offshore projects for oil and

gas, mining, sustainable energy, and pub-

lic sector customers. We take great pride

in this history and are committed to con-

tinued success in the state.

Q. What year was the company

founded and by whom? 

A. Fugro was founded

in 1962 by Dutch engi-

neer Kees Joustra,

whose focus was on

foundation technology

and soil mechanics. 

Q. What is your company’s primary

business activity?

A. Fugro is heavily involved in the en-

ergy sector and has been working with

oil and gas companies in Alaska since the

early 1970s. Our services are designed to

support the full project lifecycle, from

exploration to development, through to

production and eventual decommission-

ing. 
We also support a number of survey-

ing and mapping programs in Alaska for

federal and state government agencies.

Examples include hydrographic charting

for the National Oceanic and Atmos-

pheric Administration (NOAA) and air-

borne and satellite based

mapping services in support of

the Alaska Statewide Digital

Mapping Initiative (SDMI).

The resource development

community, along with nu-

merous other stakeholders, benefits from

these public datasets, which aid safe nav-

igation and support preliminary planning

activities such as siting and route investi-

gations.

Q. Are there important projects the

company is currently a part of or has

done recently?

A. We are working on a number of oil

and gas projects in Alaska—both in Cook

Inlet and the Arctic. During the 2014

field season, crews were mobilized in

multiple locations across the state. We

performed onshore and offshore shallow

hazard assessments, assisted with rig

moves, performed pipeline crossing as-

sessments, installed metocean systems,

and acquired and processed data for the

SDMI. 2015 is looking to be another busy

year for us despite the global downturn

in the oil and gas market. As stakeholders

in Alaska’s future, we are grateful for this

continued investment in our state and for

the trust that clients have instilled in us

as partners on these programs.

Q. How many employees does your

company have?

A. Company-wide Fugro employs ap-

proximately 12,500 professionals. Lo-

Fugro — ‘Down to Earth’ 

and Up to the Challenge

Delivering geo-solutions for infrastructure design, construction, 

and maintenance in Alaska’s extreme environments

Fugro survey team sets control for a shallow hazards program on the North Slope.

Continued on next page
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COMPANY PROFILES

Call Susan Crane: 907.770.5592

Computing Alternatives

Information Technology Professionals

Ph| 907-644-4522
Fx| 907-644-4523

services@Computing-ALT.com
www.Computing-ALT.com
5701 Silverado Way, Ste. I

Anchorage, AK 99518

• Custom Web, Desktop, &
Mobile apps

• IT Business Analysis
• Database Design & Modeling
• Microsoft Server Maintenance

• SQL Server Database
Administration

• Oil & Gas Risk Assessment and 
Regulatory Compliance Tools

• Revenue Taxation
• Hospitality Systems

WE OFFER THE FOLLOWING 
SOLUTIONS TO PUBLIC AND

PRIVATE SECTORS

continued from page 1

TAX CREDITS
It’s possible that new tax changes
could get legs in the state House,
which is controlled this year by a

coalition of Democrats and a
handful of dissident Republicans.

Contact Tim Bradner 
at timbradner@gmail.com

https://www.computing-alt.com
https://www.petroleumnews.com
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Vivian Santiago now registered professional engineer
BELL & Assoc. is pleased to announce that Vivian Santiago has

earned her Alaska professional engineer license and is now regis-
tered with the state. Santiago has successfully passed the principles
and practice of engineering exam, which consisted of a morning
breadth exam that broadly covered the discipline and then a more
detailed afternoon depth exam of civil engineering. 

The principles and practice of engineering examination is the
second exam required to become a professional engineer in the US.
Santiago passed the first exam, the fundamentals of engineering
back in November of 2015. The national average of passing the
civil engineering discipline exam is 68 percent, and BELL is so very
proud Santiago passed on the first try!

Santiago has been a civil engineering designer at BELL for three years, and has excelled
in providing accurate, organized, and well documented deliverables for BELL. She is an
excellent employee and Bell values her time and hard work in all the projects that she is a
part of.

Congratulations, Vivian! 

Ramboll Environ and ASRC announce collaboration 
During a recent signing ceremony at the Arctic Frontiers Conference in Tromsø, Norway,

Ramboll Environ and Arctic Slope Regional Corp. announced an agreement to seek and
evaluate opportunities to work together to provide value-added solutions to clients.

Facilitated by the Arctic Economic Council, this agreement is founded upon a shared vision
of collaboration that leverages the organizations’ complementary strengths and conveys a
commitment to sustainable development in Arctic regions and around the world. 

An Alaska Native-owned and operated corporation with approximately 12,000 employ-
ees worldwide, ASRC has been the largest locally owned and operated business in Alaska
for the past 22 years. ASRC operates six diverse lines of business — energy support servic-
es, petroleum refining and marketing, government services, industrial services, construction
and resource development — which complement Ramboll Environ’s service offerings. 

“Since its start, ASRC has been guided by Iñupiaq values in actively managing its busi-
nesses, lands, resources and business relationships,” said Rex A. Rock Sr., ASRC president
and CEO. “We are delighted to have found a collaboration partner whose core values and
commitment to sustainability resonate so closely with our own. We look forward to work-
ing together with Ramboll Environ.” 

Ramboll Environ brings to the collaboration a diverse suite of services, including envi-
ronmental, renewable energy, health and safety, Arctic sustainable development, health sci-
ences, climate change management, regulatory compliance assistance, due diligence, reme-
dial design and engineering, impact assessment, ecology and sediment management, and
risk and exposure assessment and management. 

Fluor enters agreement with NCOC in Kazakhstan 
Fluor Corp. announced that it was awarded a two-year engineering services framework

agreement with North Caspian Operating Co. for conceptual studies and front-end engi-
neering for its projects in the Caspian region.

VIVIAN SANTIAGO

see OIL PATCH BITS page 15
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SteelfabAK.com

Alaska’s fully integrated steel fabricator, service center and coatings facility. 

We’re the experts at building for Alaska.

SB 21 problem. Nobody predicted oil

was going to go so low for so long.

Nobody predicted the shale development

was going to come on the way it did.

There are factors beyond our control that

affect what happens here on a day-to-day

basis. The cash flow versus the credit

problem: Alaskans have a real problem

understanding how things are really bad

if they are getting $1 billion in subsidies.

These figures are too big for regular

folks. If you make $50,000 a year and

you’re talking about billions and billions

of dollars, there are so many zeros that

it’s hard to make it real.

Petroleum News: More than half of
that $1 billion comes from vetoes these
last two years. Some in your caucus
would like to have that paid down, other-
wise as Rep. Josephson says, you’re
looking at something akin to a 30-year-
mortgage.

Tarr: I would like to find a way to

meet those obligations. You’ve got a

conflict between what the statute said

and what our behavior was. So the

statute says you’ve got a minimum based

on a formula and that gets you to $76

million in the FY 18 budget. You’ve got

this past behavior that was this open

ended payment where it didn’t matter

how big the obligation was, we paid it. It

was compounded by the fact that we let

companies use that to get financing, so

there is a ripple effect. We have to

address that. It’s a problem that needs to

be fixed. There are lots of ways you can

do it. You can set a timeline where it has

to be used by a certain date. You can

limit how much any company can apply

to their tax liability in a given year so

that you know the state’s obligation is

something people think is reasonably

affordable. 

We talked (Jan. 30) how in 2006 our

credit obligation was in the $50 million

range and here we’ve got it to the $700

million range. A combination of events

led to that. You can limit which compa-

nies are eligible. Some folks question

even in a situation where there is a cash

flow problem with the Big Three, if

those are the kind of companies that

need a subsidy from the state of Alaska. 

What we need to look at is what is it

we are trying to get from these invest-

ments. 

We should see this as critical state

dollars being invested into something

that should bring a benefit to the state.

For me one of the really important ques-

tions, you’ve got 100s of millions of dol-

lars that went to projects that are not in

production. We don’t have enough infor-

mation — and this is something I’ve

pushed for at least for legislators to get

access to tax information — and I can’t

look at that number and say 50 percent

of that is going to be in production so

these investments seem like a good use

of state dollars. 

Hundreds of millions of dollars that

didn’t lead to production: That’s a prob-

lem. Another way to get to that is you’re

not eligible for credits unless you have

an approved plan of production. Some

people have been talking about that. So

there are a lot of different ways to do

something that is sustainable, something

that makes us an attractive place to

invest. Another way to look at it is do

you want to incentivize early stages of

development, then once you’re in pro-

duction then you’ve got a commodity

that’s worth a lot, do we need to contin-

ue to subsidize you?

I think it’s worth considering all these

ideas and having an honest conversation.

If you have something good, you should

be able to defend it and say why criti-

cisms are not valid. I hope committee

members will feel like they have a voice

in this project and we are taking steps to

make sure they have all the information

they need before we debate a complex

bill.

Petroleum News: Last week you
received an update on AKLNG. What
were your takeaways?

Tarr: I am really, really anxious for

more detail. I have been remaining

patient, but we really, really need to get

to a place where we can have more opti-

mism about the future of this project.

I’m seeing a lot of people I represent

believing this is a not a good use of state

dollars at this time. You know $100 mil-

lion in this calendar year, five years ago

might not have been a big deal but $100

million now has an amplified effect

because every dollar is so much more

important. We just haven’t gotten enough

information. It’s been a source of frustra-

tion with me. I want to understand

what’s going on with the financing. 

I understand when utilities invest in

projects like these they want to be a very

minor partner. They want a seat at the

table so they can understand the pricing

and know they are not getting a bad deal.

I don’t know how many partners you

bring into a project at 3 percent, 4 per-

cent or 5 percent equity share to get the

billions of dollars that you need. I’m

anxious for a lot more information and I

really to study it; we need to put a lot of

time into this. That’s our first one this

year. A few months from now we’ll need

another one. We said to folks at AGDC

by that next update we need details.

Petroleum News: This no longer
seems to be a partisan issue. It seems
like parties are almost aligned with their
concerns. Do you share that observa-
tion?

Tarr: I think so. Maybe some of it is

politically motivated on the part of some

people. What governor hasn’t talked

about building a natural gas pipeline?

It’s been every governor’s dream. 

For me it’s completely a numbers

thing. I would love for us to transition to

natural gas because it’s a cleaner fuel.

There is no other project slated to bring

$3 billion to $4 billion of revenue to the

state and tens of thousands of jobs.

There is no denying this would be the

biggest project we take on. 

At the same time, I would not support

the Permanent Fund investing in it. I’ve

been told the Permanent Fund would not

invest in it. I have some level of comfort

on that, but there was a proposal this

summer by former Attorney General

Craig Richards to get the Permanent

Fund involved in buying out some of the

credits. I was glad the Permanent Fund

chose not to go that route. 

You do need to have that savings

account set aside. Look how lucky we

are in that we might have the option of

stabilizing our state finances with the

wealth that can be generated from that

fund. There are definitely points of the

AKLNG project where I would say no.

People are realizing the public is grow-

ing weary of it and they probably don’t

have a high level of confidence. This is

where the political rhetoric is a problem

with policy. Every governor has been

saying I’m going to build a gas pipeline.

You can only hear that so much before

saying, that’s a bunch of BS, nobody is

going to build a gas pipeline.

Petroleum News: What about learn-
ing there is an office in Tokyo? That
seemed to catch people off guard.

Tarr: I had asked the commissioner

about that and when I learned we had

previously had an individual doing work

for the state, marketing our fish and

other business opportunities and this per-

son was hired to replace him, that eased

my mind some. Now the fact that they

moved it to AGDC, I think it’s a reflec-

tion of the budget times. The governor’s

office is shedding staff. They think the

bigger opportunity is with the gas proj-

ect. What I don’t want to see happen is

the responsibilities of the previous per-

son — the marketing of the fish — I

don’t want to see them lost or pushed

aside. This is the dream scenario and the

other one is reality. I don’t want to see

those pushed aside; otherwise I don’t see

it as problematic as others may.

Petroleum News: Do you think this
person will have Alaska and this proj-
ect’s interest ahead of his country’s utili-
ties?

Tarr: From what I know of his

resume, he’s a professional. Someone

doesn’t have a multi-decade career with

a corporation without understanding the

boundaries of their position. If he works

on contract with the state of Alaska, I

expect he would stay within the legal

boundaries of what he is supposed to do.

Petroleum News: One of the first
things that came to your committee was
ANWR resolutions. There’s a sense that
with the Trump administration combined
with the GOP-led Congress that discus-
sions on ANWR could advance. How are
you seeing it?

Tarr: It’s the vice-chair’s legislation.

As we work through these important

issues like the oil and gas tax regime,

which is going to take a lot of time, we

didn’t want to have everything else get

pushed aside. I think what we are going

to do is split some of the meetings so we

can introduce some other bills. That way

we’ll have two things going at once, if

you will. 

We want to make sure we do a little

more comprehensive work on some of

these resource issues. I do think some

people see (ANWR) as a more likely

potential development. I have voted

against OCS because I’m nervous about

our oil spill response. What we have to

keep in mind is that it would still be 10

years out. I don’t want people to walk

away thinking we don’t have a fiscal

problem because we can drill in ANWR.

It still has to get through Congress and

there are Republican senators who have

been a no vote. l
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Coal samples from Alaska
The two agencies worked together, but

LePain said he wants it to be clear that

“the USGS is doing the heavy-lifting” on

the project.

DGGS supplied the coal samples, with

two from the Wishbone Hill area in the

Matanuska Valley and two from the

Healy area in the Interior, near where

Usibelli Mine Inc. operates a coal mine. 

All samples were from surface out-

crops of coal, LePain said. Characteristics

of the oil are still being analyzed by the

USGS. Preliminary results may be made

available later this spring at a meeting of

the Pacific section of the American

Association of Petroleum Geologists, he

said.

What is still not understood, however,

is just how oil is formed in a coal bed.

Coal is formed when prehistoric plant

material accumulates and is gradually

buried, compressed and heated over geo-

logic time. Oil is generally formed when

marine sediments containing algae and

other marine organic material settle to the

sea bottom and are gradually buried and

heated over time.

Some methane formed in coal occurs

through a “biogenic” process caused by

bacteria feeding on the compressed

organic material in the coal. Oil is usually

created through a “thermogenic” process

caused by heat and pressure when sedi-

ments are buried at depth.

Complicated process
But oil from coal is likely to be more

complicated, however. “Certain coals in

Alaska, in the Holitna, Nenana, North

Aleutian/Bristol Bay, Susitna, Cook Inlet

and Gulf of Alaska basins, if buried deeply

enough to reach the right level of thermal

maturity, might have potential to generate

significant quantities of liquid hydrocar-

bons,” DGGS said in a briefing paper on

the tests.

Initially, tests were first done using a

process called Rock-Eval pyrolysis, a rel-

atively simple procedure where coal sam-

ples are heated in the absence of water and

measurements are taken of hydrocarbons

being expelled.

But those tests did not really replicate

conditions found in nature, deep under-

ground, the white paper said. In addition

the Rock-Eval pyrolysis appeared to over-

estimate the amount of hydrocarbons

released.

To get a better picture, the science team

switched to tests using hydrous pyrolysis,

done with water. Hydrous pyrolysis is a

time-consuming test procedure but it more

closely duplicates natural conditions

underground. 

“Hydrocarbons generated using the

‘HP’ procedure more closely resemble

compounds generated under natural sub-

surface conditions, in part by conducting

the experiment in water-saturated condi-

tions,” the white paper said.

Coal samples are placed in a reactor

vessel with water and heated to tempera-

tures between 260 degrees and 365

degrees Celsius for 72 hours. 

The tests did result in oil being generat-

ed and expelled from the coal.

LePain said just how the coal produces

oil is still not understood. In many coal

deposits the coal is interspersed with lay-

ers of shale, coaly shale. Both types of

rock contain the organic material and it’s

uncertain whether the oil is coming from

the coal or the mudstone. “It’s the same

type of organic material, so it’s not easy to

distinguish,” he said.

Another mystery is just how the oil is

expelled from the coal. In the case of

methane, when coal seams are depres-

sured by the withdrawal of water, a com-

mon technique in production of coal-bed

methane, the gas desorbs from the coal

matrix and can flow to wells.

With oil, it too appears to accumulate

in pores in the coal but since there is little

permeability in coal matrix (connections

between pores) unlike a porous and per-

meable sandstone, it is difficult for the oil

to flow. Also, due the chemical attraction

between the coal and hydrocarbon mole-

cules, it tends to adhere to the coal sur-

faces. 

Oil somehow does unlock itself, how-

ever — the samples generated in the tests

show that — although the mechanism is

still unclear. “We don’t know how to

explain this right now,” LePain said. 

Near-term applications
While it seems unlikely that coal seams

could become a source of commercial oil

production in the near future, the research

by DGGS and the USGS does have near-

term practical applications, said Paul

Decker, who heads the resource evalua-

tion group in the state Division of Oil and

Gas.

“Understanding the ‘fingerprint’ of this

oil (which could come when the analyses

of the oil samples is completed) will allow

us to correlate this to conventional oil”

and better understand the origins of the oil. 

The most important near-term impact

of these experiments could be that

Alaska’s coaly Interior basins, traditional-

ly considered gas-prone, might warrant

additional exploration for oil, Decker said.

The USGS is quite interested in this

because a primary responsibility of the

federal agency is evaluating undeveloped

basins and their potential oil and gas

resources. l
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OIL FROM COAL
Over the past year, Glacier has been ana-

lyzing the results of previous North Fork

drilling and reprocessing approximately 20

square miles of 3-D seismic with particular

attention to “specific zones of interest”

between 6,000 feet and 9,000 feet. The com-

pany expects to complete the seismic repro-

cessing before the end of March and will use

the results to determine future development

activities at the unit, according to the 52nd

plan of development. The company also

said it is also in the process of perforating

zones of interest in the NFU No. 14-25 and

NFU No. 41-35 wells to increase production

rates. 

The company is planning a similar range

of small projects for the coming year,

including plugging and perforation work.

Additional development drilling would be

resumed, “as appropriate based on data

review and market conditions.” Those

drilling projects could include a NFU No.

42-35A sidetrack and a NFU No. 22-26 or a

NFU No. 14-26 well.

Longer term, the company is looking at

expanding the existing drilling pad to

accommodate new compression and dehy-

dration equipment, or possibly building a

new drilling pad to better develop the reser-

voir. The company is also considering

development wells outside the North Fork

Gas Pool No. 1 participating area, according

to the plan. 

As the North Fork unit approaches the

sixth anniversary of its start-up in early

2011, Glacier is reporting that its wells are

beginning to produce small amounts of

water. The company has set downhole plugs

to control water intrusion and said it plans to

convert a depleted well into a Class II dis-

posal well, but has yet to select a final can-

didate. The plan is the first since Miller

Energy Resources Ltd. entered bankruptcy

protection in October 2015 and emerged

with new ownership in March 2016 as

Glacier Oil & Gas.

Miller Energy subsidiary Cook Inlet

Energy submitted the 51st plan of develop-

ment to state officials in the middle of that

process. The plan called for using Rig 37 to

drill or sidetrack as many as three wells. The

company planned to start by drilling the

NFU No. 42-35A sidetrack followed by the

new NFU No. 14-26 well. Depending on the

results of those wells, the company would

consider whether to drill another delineation

well.

Although it emerged from bankruptcy

just as the 51st plan year was beginning,

Glacier “has exercised a cautious drilling

program due, in part, to continuing low oil

prices,” the company wrote in its new plan,

explaining its decision not to drill. “In addi-

tion, the local Cook Inlet gas market has

become increasingly constrained as gas pro-

duction is consolidated amongst fewer play-

ers, and production is increased.

Simultaneously, demand for gas has less-

ened due to recent warmer winters and the

exit of key gas users.”

North Fork produced 251.5 million cubic

feet of natural gas in December 2015, down

to 121.7 million cubic feet in August 2016

and back up to 168.6 million cubic feet in

November 2016, according to the compa-

ny. The unit produced 2.18 billion cubic

feet during the course of that year. The

unit has six producing wells and two sus-

pended wells. l

continued from page 1
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and back up to 168.6 million cubic
feet in November 2016, according

to the company.
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uncertainty involved in any forecast of

this type, the report also considers alter-

native scenarios, to test the sensitivities of

different aspects of the energy forecast to

different potential situations.

World economic growth
In its base case scenario, the Energy

Outlook anticipates the world economy

nearly doubling in the next 20 years, with

an average annual growth rate of 3.4 per-

cent in the world gross domestic product.

A population growth of 1.5 billion people

to nearly 8.8 billion will cause part of that

growth.

Although the economic growth will

cause a corresponding growth in the

demand for energy, the rate of increase in

energy demand is likely to slow from the

average rate of 2.2 percent per year seen

in the past 10 years to an average rate of

1.3 percent. That slowdown will result

from a rapid fall in energy intensity, the

amount of energy used per unit of GDP,

as energy usage becomes more efficient.

Almost all of the growth in global

energy demand will come from fast-

growing emerging economies, in particu-

lar China and India, the BP analysts

think. Little demand growth is expected

in the developed world of the countries in

the Organization for Economic

Cooperation and Development. And, in

parallel with the growth in energy

demand, there will be a continuing grad-

ual decarbonization of the fuel mix, as

renewable energies become more com-

petitive, the Energy Outlook says.

Growing oil demand
Demand for oil, an energy source pri-

marily used in transportation, will contin-

ue to grow, but at a slowing rate. The

Energy Outlook expects the number of

cars in use to double between now and

2035. But while this increase in vehicle

usage will cause an increase in demand

for oil, that increase will be significantly

offset by major improvements in vehicle

fuel efficiency. The BP analysts also

anticipate a major increase in the use of

electric cars, from 1.2 million in 2015 to

perhaps 100 million in 2035. An increase

of this scale in electric car usage would

knock a further dent in oil demand,

although, with 100 million electric vehi-

cles only representing 6 percent of the

total worldwide car fleet, the impact of

electric car use on oil consumption would

be relatively modest. The resulting global

demand for liquid fuels for car use in

2035 might then be some 23 million bar-

rels per day.

Also of potential but unknown impact

on oil demand from car use is an emerg-

ing trend toward the use of autonomous

vehicles, car sharing and car ride pooling.

The Energy Outlook, in addition to its

base case, considers a scenario in which

the move toward car sharing using effi-

cient autonomous cars is particularly

strong. In a Jan. 25 presentation on the

Energy Outlook, BP Group Chief

Economist Spenser Dale said that this

particular scenario appeared to decrease

future oil demand from car use by 2 mil-

lion to 3 million barrels per day.

However, this estimate does not take into

account the possible impact of the lower

cost and higher accessibility of car travel,

Dale commented.

In another scenario, the BP analysts

considered the possibility of an “electric

revolution,” which assumes a much

heightened penetration of electric car use

to, say, 300 million cars in 2035, with

these cars being used for car sharing and

car ride sharing. That would trigger a fur-

ther significant fall in oil demand. 

But, overall, the potential drop in oil

demand from electric car use over the

next 20 years does not appear big enough

to have “huge implications” for the

growth of oil demand, Dale suggested.

The BP analysts also think that by the

early 2030s the dominant use of oil will

transition from transportation to non-

combustible uses, especially in petro-

chemicals.

Glut of oil reserves
Set against this future oil demand is a

situation in which the quantity of proven

oil reserves around the world is substan-

tially greater than the amount of oil that

the world is expected to need out to 2050

and beyond, the Energy Outlook says. Oil

reserves have more than doubled over the

last 35 years, with every barrel of oil con-

sumed being replaced by two new barrels

of oil discovered, the report says.

Technically recoverable oil is currently

estimated at some 2.6 trillion barrels, 1.7

trillion barrels of which are located in the

Middle East, the Commonwealth of

Independent States and North America. 

This glut of oil reserves in conjunction

with slowing oil demand will allow low-

cost oil producers to increase their market

share of oil production, the Energy

Outlook suggests. In particular, the share

of production coming from low cost

resources in the Middle East, Russia and

the best U.S. tight oil plays is likely to

grow disproportionately.

Growing natural gas consumption
Meanwhile the consumption of natural

gas is expected to grow steadily at a rate

of about 1.6 percent per year, with shale

gas production accounting for about two-

thirds of the increase in gas supplies.

China is expected to become the second

largest shale gas producer, after the

United States, by the end of the forecast

period. Liquefied natural gas supplies are

expected to grow rapidly, led by LNG

supplies from the United States and

Australia. Countries in Asia will continue

to provide the largest market for LNG,

but LNG demand from Europe will also

increase in response to declining domes-

tic gas production, the Energy Outlook

suggests.

And, with a deep and competitive

LNG market, LNG pricing in long-term

supply contracts will likely be linked to

spot LNG prices, anchored by U.S. gas

prices, the report says.

Coal continues as a major component

of the world’s fuel mix. As China, in par-

ticular, switches to the greater use of nat-

ural gas, hydropower and renewable

energies, global demand for coal is

expected to flatten, with coal occupying a

declining share of total energy produc-

tion.

The use of renewable energy sources,

on the other hand, will continue to climb

rapidly — the Energy Outlook anticipates

use of renewable energy growing from 3

percent of the energy mix in 2015 to 10

percent by 2035, with worldwide renew-

able energy growth being highest in

China over the next 20 years. This phe-

nomenon is likely to be linked to an

expectation that electrical power is

expected to account for an increasingly

large proportion of the energy consump-

tion mix. 

Carbon emissions
The Energy Outlook in its base case

anticipates carbon emissions from energy

production and usage continuing to grow

at a rate far above what is needed to

achieve carbon emission goals set in the

2016 Paris agreement on climate change.

However, the rate of growth is expected

to be substantially lower than rates seen

in the recent past, thanks to the declining

energy intensity and the changing fuel

mix. 

The Energy Outlook assesses two sce-

narios in which carbon emission rates are

reduced, either quickly or very quickly,

through policies such as carbon pricing,

and through factors such as the especially

rapid adoption of electric car use. The

faster of these scenarios would meet the

Paris goals, Dale explained.

Under the faster of these carbon reduc-

tion scenarios, much of the carbon abate-

ment would come from power genera-

tion. Non-fossil fuels would provide all

of the growth in primary energy. Oil

demand would peak and then drop slight-

ly by 2035, the Energy Outlook indicates.

But, under either of the carbon reduction

scenarios, the world would need about

the same quantity of oil and gas com-

bined as it does today, meeting about half

of the world’s energy needs in 2035, Dale

said.

However, there are many different

ways of achieving carbon reductions, and

the outcomes depend on policy judg-

ments and assumptions used, Dale cau-

tioned. Given the multitude of ways of

tackling carbon emissions, the establish-

ment of carbon pricing to encourage cre-

ativity in finding solutions, rather than

the imposition of solutions through car-

bon-related regulation, is likely the best

means of achieving carbon emissions tar-

gets, Dale suggested.

But government carbon emission poli-

cies, or lack thereof, could have a signif-

icant impact on the future fuel mix, a fac-

tor that emphasizes the uncertainty over

demand for, for example, LNG or coal,

Dale cautioned.

—ALAN BAILEY
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NCOC operates oil and gas activities under the North Caspian Sea production sharing
agreement, including Kashagan, one of the world’s largest offshore oil fields located in
the Kazakhstan zone of the Caspian Sea, as well as the Kalamkas, Aktoty and Kairan
fields in Kazakhstan.

“Fluor is delighted to have been selected by NCOC for these important projects,” said
Al Collins, president of Fluor’s energy and chemicals business in Europe, Africa and
Middle East. “Through early involvement, we can work with our client to optimize design
and construction solutions to deliver capital efficiency. We will leverage our extensive
knowledge of executing oil and gas projects in Kazakhstan by applying our unique inte-
grated solutions approach.”

Engineering teams from Fluor’s offices in Atyrau, Kazakhstan and Farnborough, UK will
undertake the studies.

Fluor began working in Kazakhstan in 1982. Since then, the company has executed
ongoing work in projects ranging from conceptual studies and front-end engineering
design to mega undertakings.

continued from page 12
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ed the utilities on their efforts.

“We ought to be very thankful for all the hard work that

went into making this agreement possible,” Berkowitz

said. “We ought to be appreciative of the efforts that were

made to build this infrastructure, to maintain this infra-

structure and ensure that the people of this region have

affordable and available power on demand.”

“Working together to provide power to our customers

in the most efficient, cost-effective manner means lower

costs and improved reliability for everyone,” said Lee

Thibert, CEO of Chugach Electric. “This agreement rep-

resents a lot of hard work and cooperation on behalf of

thousands of Alaska electric customers, and I want to

thank everyone involved for the great work done.” 

“We are pleased to see our recent utility cooperation

expanded into a more formalized agreement that can

reduce costs for our members,” said Tony Izzo, CEO of

Matanuska Electric. “The Railbelt’s new, more efficient

generation suite brings significant opportunity for savings

when we work together and we look forward to this new

era of collaboration.”

“The work of the utilities serving Anchorage demon-

strates what collaborative effort can achieve and builds on

our cooperative work to provide reliable, cost-effective

electric service for businesses and families,” said ML&P

General Manager Mark Johnston.

Pooled use of facilities
The agreement revolves around three new state-of-the-

art gas-fired generation facilities that the utilities have

built in recent years: the Southcentral Power Project, joint-

ly owned by Chugach Electric and ML&P; ML&P’s Plant

2A; and Matanuska Electric’s Eklutna Generation Station.

The Southcentral Power Project and Plant 2A are both

highly efficient combined cycle power plants — the SPP

facility is already in operation, while Plant 2A is still being

commissioned. Matanuska Electric’s EGS facility uses

gas-fueled reciprocating engines, an arrangement that

enables the rapid ramping up and down of power output,

to follow variations in power demand or in power output

from other generation facilities.

The idea of the new agreement is to enable the best use

of these new facilities, so that all three parties can obtain

power at minimum cost. The agreement does not impact

the ownership of the facilities — a settlement process will

enable the facility owners to recoup the cost of the facility

use. The utilities have for a long time been operating pro-

cedures whereby they interchange power though energy

sales: The new agreement will enable a more continuous

and efficient means of pooling power, thereby enabling

higher levels of cost savings.

The agreement also requires the power dispatch proce-

dures to include a plan for the use of available hydroelec-

tric resources in the power pooling.

Development period
The agreement now signed allows for a one-year devel-

opment period, during which the utilities will complete the

development of the various procedures needed for the

implementation of the agreement. The development peri-

od will also allow any necessary changes to be made to the

computer systems used to manage the power supply sys-

tem. And the utilities have made a Regulatory

Commission of Alaska filing, to formally notify the com-

mission what is happening.

Once the necessary development work has been com-

pleted, the utilities will file the agreement and associated

procedures with the RCA for commission approval. Then,

upon approval, the agreement will go into effect, with an

initial 20-year term. Once in effect, a participant in the

agreement must give 10-years notice of any intent to with-

draw from the agreement. 

During a press conference announcing the agreement

Thibert said that consumers may see reductions in their

electricity bills, perhaps by some 2 percent, and that some

cost reductions could start to appear within the next few

months, as improved power pooling starts to kick in. The

utilities have told the RCA that during the development

period for the agreement they anticipate structuring ener-

gy transactions to replicate some aspects of the new power

pooling arrangements, thereby enabling the assessment

and refinement of the new procedures.

Management by committee
Under the terms of the agreement, a participants com-

mittee will provide management oversight of the pooling

arrangements, while an operating committee will have a

technical role in developing and implementing dispatch

procedures for power generation and transmission; fuel

supply arrangements; and the process for the settlement of

the various transactions involved in the power pooling.

Each committee will have one representative and a backup

from each participating utility.

The RCA has been encouraging the six utilities that

operate the Railbelt electrical system to pool their

resources, to the benefit of electricity consumers. This

new agreement appears to be a major step in that direction.

The agreement also leaves open the possibility of other

utilities joining the pool — Fairbanks-based Golden

Valley Electric Association has said that it has participated

in work on the new pooling agreement and that it is

pleased to continue working with the Southcentral utili-

ties.

Further possibilities
Discussions involving the RCA have been targeting the

potential future formation of a unified system operator, for

management of the Railbelt transmission grid, and a trans-

mission company, or transco, to operate the grid. The new

agreement neither precludes nor promotes either of these

possibilities. The formation of a unified system operator,

to provide unified oversight of how the system works,

faces controversy over its governance structure, with a

range of opinions over the extent to which the oversight

entity would be independent from the utilities that operate

the system. The transco concept, an arrangement that

could potentially enable the optimization of fees charged

for grid usage and provide a mechanism for the funding of

grid upgrades, has been the subject of discussions

between the six Railbelt utilities, with a report on the

outcome of those discussions expected soon. l
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Southcentral Alaska electric utility officials and the Anchorage mayor gather on Jan. 30 to announce the new power pooling
agreement. Left to right: Janet Reiser, board chair of Chugach Electric Association; Mark Johnston, general manager of
Municipal Light & Power; Ethan Berkowitz, Anchorage mayor; Tony Izzo, CEO of Matanuska Electric Association; and Lee
Thibert, CEO of Chugach Electric Association.
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Novagold CEO expects final 
Donlin Gold EIS early in 2018
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The more than 1 million feet of drilling completed since 1988 has outlined a deposit at Pebble that hosts 56.8 bil-
lion pounds copper, 70.4 million ounces gold, 3.4 billion lbs molybdenum and 343.6 million oz silver. The Pebble
Partnership now hopes to apply for permits to mine this extraordinary deposit.
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Lying alongside the Elliot Highway about 70 miles north of
Fairbanks, the Livengood project hosts a deposit with 15.7 million
ounces of gold in 802 million metric tons of measured and indicat-
ed resource averaging 0.61 grams per metric ton gold.

see NEWS NUGGETS page 6

Hanneman named Tower Hill CEO;
$6.7M work program for Livengood

International Tower Hill Mines Ltd. Feb. 1 said it has

paid the U$14.7 million payment due on certain claims asso-

ciated with its Livengood gold project in Interior Alaska.

Following the completion of the land payment, Tower Hill

had US$7.5 million in cash, most of which the company will

use to carry out a US$6.3 million work program focused

largely on improving the economics of developing a mine at

Livengood. In September, Tower Hill released results of an

initial phase of optimization work in a

pre-feasibility study for Livengood,

which is about 70 road miles northwest

of Fairbanks, Alaska. The mine con-

templated in the PFS involves a

52,600-metric-ton-per-day mill (about

half the size envisioned in a feasibility

study released in 2013) that would pro-

duce 6.8 million ounces of gold over a

23-year mine life, or roughly 294,100

oz annually. This year’s work program

will focus on improving the mineral-

ization and alteration models used to support the resource

block model, evaluating alternative block models for pro-

duction schedule opportunities, and completion of several

phases of metallurgical work to better define and optimize

the flowsheet and recovery parameters. The 2017 program

has been designed to target those aspects that could deliver

the highest increase to the project’s net present value for the

least expenditure. Work is also planned to advance the envi-

ronmental baseline efforts needed to support future permit-

ting. Karl Hanneman, who was previously Tower Hill’s

chief operating officer, has been approved by the company’s

board of directors to take over the role as CEO. “The board

has unanimously backed Karl to be the new leader of the

company and think that he is the best candidate to lead this

team as ITH embarks on a work program to continue de-

risking the project down an eventual permitting path,” said

Tower Hill Chairman Marcelo Kim. Hanneman, who has

more than 35 years of Alaska-based mining industry experi-

ence, is well known and respected mining engineer in the

state. Prior to joining Tower Hill, he played a key role on the

team at Teck that successfully resolved significant permit-

ting issues at the Red Dog zinc mine in Northwest Alaska.

As Alaska Regional Manager for Teck, Hanneman also

played a key role in the exploration, development and per-

mitting of the Pogo gold mine in Interior Alaska. Hanneman

has led or participated in a number of industry and State of

Alaska sponsored organizations, including the Alaska

Minerals Commission, Council of Alaska Producers,

Pebble stars align
Trump, expected EPA treaty, improved markets bode well for Alaska project

By SHANE LASLEY
Mining News

After six tumultuous

years, 2017 is shaping

up to be a turnaround year for

the enormous Pebble copper-

gold-molybdenum project in

Southwest Alaska.

“The stars that were previ-

ously askew, they seem to be

lining up,” Northern Dynasty CEO Ron Thiessen

told Mining News.

This star realignment is reflected in a US$37.4

million financing the Pebble project owner closed

on Jan. 26. Underwritten by a trio of renowned fin-

anciers, this financing involved the issuance of

20.24 million shares at US$1.85 per share, not bad

for a company whose stock was selling for a mere

US27 cents per share this time last year. 

Northern Dynasty’s share price enjoyed healthy

gains throughout 2016, reaching US91 cents per

share by early October. The election of Donald

Trump, however, helped push the stock to a high of

US$3.45 per share on Jan. 24.

While the election of a U.S. President focused

on the economy played a major role in this mete-

oric rise, an upturn in metals prices and mining

markets, a pending resolution of a court battle with

the U.S. Environmental Protection Agency over

the regulator’s efforts to severely restrict the proj-

ect prior to permitting, renewed interest by several

global mining companies and a new strategy for

finally advancing the project into permitting is

fueling investors’ appetite for this company that

appears to have made a turn for the better. 

Game changer
With roughly 56.8 billion pounds copper, 70.4

million ounces gold, 3.4 bil-

lion lbs molybdenum and

343.6 million oz silver in

measured and indicated

resource, Pebble is an enor-

mous store of metals that

could support a world-class

mine for more than a century. 

“This is a mine that has

the capacity to operate 150

years,” Thiessen explained.

This multi-generation deposit, however, is

located in the Bristol Bay region of Alaska, famed

for a sockeye salmon fishery that is a cultural and

economic asset to the people that live and work in

the region. 

This proximity to the Bristol Bay watershed

garnered staunch opposition from environmental

groups, fisherman and many Alaska Natives in the

area that are concerned a Pebble mine could harm

the fishery.

“Regardless of federal politics, the people of

Bristol Bay remain steadfast in our dedication to

protecting Bristol Bay and in opposition to mines

like Pebble that threaten our traditional way of

life,” United Tribes of Bristol Bay Executive

Director Alannah Hurley said in a Jan. 24 state-

ment.

Under the Obama administration, the opponents

of Pebble enjoyed an ally in the EPA, which tested

the bounds of its authority by taking regulatory

action at the Pebble project before the permitting

process began. 

After compiling regional data and putting

together some hypothetical mining scenarios for

Pebble, the environmental agency decided to put

strict limitations on the size of a mine that could be

permitted for the enormous metals deposit.

RON THIESSEN TOM COLLIER

see PEBBLE STARS page 7
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TerraX triples Yellowknife City Gold 
TerraX Minerals Inc. Feb. 1 said it has tripled the size of its Yellowknife

City Gold project by staking 253 square kilometers (98 square miles) of min-

ing claims adjacent to the Northwest Territories project. The company said

this additional ground was staked based on extensive research completed on

prospective surrounding lands over the past three years. The three new land

blocks added to the Yellowknife project include: a northern extension to the

Northbelt property covering prospective geology on the west side of the

greenstone belt that host the historic Con and Giant gold mines; a block on

the east side of the Southbelt property covering the southern extension of the

prolific Campbell Shear, the source of more than 5 million ounces of gold

production at the Con Mine; and a large block of ground in the Burwash sedi-

ments, which hosted four other historical mines in the area. TerraX has begun

compiling the historical data on the new ground and is planning comprehen-

sive geophysical, geochemical, mapping and prospecting surveys across these

properties in 2017. This plan follows the pattern of exploration that has

resulted in gold discoveries the Northbelt property and identified exciting

new drill targets on the Southbelt claim block. "Since the beginning of the

Yellowknife City Gold project we have pursued a goal of assembling and

controlling a major Canadian gold district. The acquisition of this highly

prospective new ground completes that goal and provides TerraX sharehold-

ers with additional opportunities for high-grade gold discoveries,” said

TerraX CEO Joseph Campbell. “We are very much looking forward to our

2017 drill campaigns, which are expected to commence shortly."
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TerraX Chairman and CEO Joe Campbell (left) and Vice President of Exploration Tom
Setterfield pause for a photo while prospecting the Yellowknife City Gold project.
The work by this duo and the rest of the TerraX exploration team has identified
numerous drill targets and prospects on an expansive land package a few miles away
from the Northwest Territories capital.

see NORTHERN NEIGHBORS page 8
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Mining deaths fall 
to record low in 2016
Miners expect change, but guides such as high grades, good
infrastructure, rule of law and simple metallurgy to remain constant 

By CURT FREEMAN
For Mining News

The year just past was many things

for the mining industry, but one of

the bright spots came from the Mine

Safety and Health Administration, an

agency not known for awarding happy

faces or gold stars. In 2016, the mining

industry experienced only 25 deaths in

U.S. mines, the lowest level ever record-

ed. This, despite the industry having

more than 330,000 miners working in

13,000 mines across the country. The

leading cause of death in both coal and

metal/nonmetal mines was machinery

and powered haulage equipment. MSHA

acknowledged that every year since

2009, injury rates in American mines

have declined and death rates fell below

all previous annual death rates, except in

2010 when the Big Branch coal mine

disaster occurred. While zero deaths in a

year is the ultimate goal, 2016 statistics

drive home the point that you are safer

in an operating U.S. mine than you are

in your own home. 

But that was last year, what can the

industry, in general and Alaska in partic-

ular, expect in 2017? Virtually everyone

thinks the new Trump administration

will have profound impacts on the U.S.

and world markets for commodities.

Trouble is, talk to 10 people and you get

a baker’s dozen opinions on just what

those impacts are going to be.

Regardless of your viewpoint, however,

some constants have been and will

remain guides to the mining industry:

high grade is preferable to low grade;

good infrastructure is preferable to poor

infrastructure; rule of law is preferable

to rule of dictator; simple metallurgy is

preferable to complex metallurgy; and

local support is preferable to local oppo-

sition. 

Good hunting in 2017!

Western Alaska
GRAPHITE ONE RESOURCES

announced 2016 milestones and an

update on 2017 plans at its Graphite

Creek graphite deposit on the Seward

Peninsula. The 2016 milestones includ-

ed raising more than US$2.8 million in

new financing, confirmation of high per-

formance, repeatability and stability of

the company’s spherical graphite, all

required in high-quality graphite for

lithium-ion batteries, and continued test-

ing by potential end�users of explorato-

ry grade samples of coated, spherical

graphite. Millrock’s plans for 2017

include completion of preliminary test

work on its mineral processing circuit

for producing high-grade graphite con-

centrate from raw ore and completion of

a preliminary economic assessment by

the end of January 2017. Most compo-

nents of the PEA are complete, with

some delays reported due to the time

required to complete the company’s

review and approval process. 

REDSTAR GOLD released final assay

results from its seven-hole, 1,505-meter

2016 drill program at its Unga gold-sil-

ver project near Sand Point. Drilling has

expanded high-grade gold-silver miner-

alization in the Shumagin zone to at

least 950 meters of drilled strike length,

to depths of at least 330 meters below

surface. Mineralization is not con-

strained to a northeast-plunging shoot as

previously thought. Breccia and stock-

work zones widen at depth towards the

southwest, indicating further expansion

potential along strike on the Shumagin

zone. The overall size of the system has

expanded 300 meters east to Bunker

Hill, and some 400 meters to the south-

west of the deepest previous drill hole

BM-01 drilled in the 1990s. Expansion

potential exists for an additional 3 kilo-

meters to the Orange Mountain area,

another hydrothermally altered zone on

the trend. Significant drill results on the

Shumagin trend include hole 16SH019,

with 0.9 meters grading 14.95 grams per

metric ton of gold, starting at 264.6

meters depth; and hole 16SH020 with

1.15 meters grading 11.3 g/t gold start-

ing at 270.45 meters. At the Bunker Hill

zone, about 300 meters to the northeast

of the Shumagin zone’s Main Breccia,

mineralization extends more than 200

meters in quartz-adularia-carbonate

breccias identical to exposures along the

Main Breccia. Significant drill results

on the Shumagin trend include hole

16SH022, with 1.5 meters grading 16.97

g/t gold starting at 156.5 meters depth.

The company anticipates initiating a

larger drill program during the spring of

2017 to focus on expanding the

Shumagin zone along strike to the

southwest.

COPPERBANK RESOURCES CORP.

announced that The Aleut Corporation,

an Alaska Native regional corporation

and the underlying property owner for

the company’s Pyramid and San Diego

Bay projects, has agreed to take an equi-

ty position in the company. Aleut

Corporation has agreed to acquire

1,687,500 shares of the company at a

price of C8 cents per share. The San

Diego Bay prospect is typified by 40

square kilometers of gossan, strong

hydrothermal alteration and intrusive

rocks consistent with porphyry systems

such as the adjacent Pyramid deposit.

All porphyry alteration facies have been

observed at San Diego Bay, including

zones of potassic, advanced argillic,

phyllic and pyrite zones along with

widespread areas of high-temperature

clay alteration. Strongly anomalous pre-

The
author
The author

Curt Freeman,
CPG #6901, is a
well-known geol-
ogist who lives in
Fairbanks. He pre-
pared this column CURT FREEMAN
Jan. 23. Freeman can be reached by
mail at P.O. Box 80268, Fairbanks, AK
99708. His work phone number at
Avalon Development is (907) 457-5159
and his fax is (907) 455-8069. His email
is avalon@alaska.net and his website is
www.avalonalaska.com.
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cious and base metal values were col-

lected by previous operators and cobbles

of copper oxide mineralization have

been identified by local Aleut sharehold-

ers on beaches adjacent to the alteration

zone. The company believes that San

Diego Bay may contain overlapping

hydrothermal systems, including poten-

tial lithocaps. 

Interior Alaska
FREEGOLD VENTURES LTD. pro-

vided an update for its Golden Summit

project in the Fairbanks District. Earlier

in 2016 the company announced the

results of a preliminary economic

assessment at the project. Using a

US$1,300 per ounce gold price, the PEA

evaluated a two-phase, 24-year open pit

mine, generating two gold streams with

each operating at 10,000 metric tons per

day for 2,358,000 ounces of doré pro-

duced over life of mine. Processing

operations for the oxide and sulfide min-

eralized materials are heap leach and bi-

oxidation, respectively. As a follow up

to the PEA, additional metallurgical

work to further refine the treatment

method to the sulfide material is being

planned in order to further enhance the

overall project economics. In particular,

further oxidation treatment on all identi-

fiable sulfide materials as well as ultra-

fine grind test work will be undertaken

in an effort to explore grind size versus

recovery relationships. Limited drilling

to delineate additional oxide resources is

also being planned for 2017. A total of

717 soil samples were recently collected

and have identified a gold-in-soil geo-

chemical anomaly west of the main

resource at the Dolphin deposit. Initial

drilling will be focused to the north of

the current mineral resource where pre-

viously completed rotary air blast

drilling indicates that better grade oxide

material may be present outside the cur-

rent resource base. Exploration drilling

also will focus on areas where the previ-

ous induced polarization/resistivity

ground geophysics suggests the presence

of shallow intrusive rocks to the south-

west of the deposit. 

INTERNATIONAL TOWER HILL

MINES said it has closed a US$22 mil-

lion financing for its flagship Livengood

gold project. The company indicated

that it intends to use the funds to com-

plete acquisition of certain mining

claims and related rights in the vicinity

of the deposit, estimated at some

US$14.8 million, for continuation of

optimization studies to further improve

and de-risk the project, for required

environmental baseline studies, and for

general working capital purposes.

FREEGOLD VENTURES LTD. also

announced final drilling results from a

seven-hole, 3,038 meters drilling pro-

gram at its Shorty Creek project near

Livengood. The new results are from

five holes, SC1603 to 1607 (2,019.8

meters), collared on Hill 1710, located

2.5 kilometers northwest of previous

drilling on Hill 1835. The Hill 1710

drilling focused on a portion of a 6,000-

meter-by-1,500-meter magnetic anomaly

where partial soil coverage indicates a

coincident copper-molybdenum soil

geochemical anomaly. To date ground

geophysics and soil geochemical sur-

veys have been conducted over only

2,500 meters of this magnetic anomaly.

The holes at Hill 1710 were spaced

about 400 meters apart starting on the

western edge of the soil geochemical

anomaly. All of the holes intersected

copper and molybdenum mineralization

with the copper values increasing as the

drilling moved to the northeast.

Coincident with the increased assay val-

ues was the increasing volume of quartz

feldspar porphyry intrusive intersected

in holes SC 16-06 and SC 16-07, the

two most northeastern holes. Hole 16-03

was the most westerly hole drilled at

Hill 1710 and returned 172.6 meters,

grading 0.03 percent copper and 0.034

percent molybdenum. Hole SC 16-06

intersected quartz-feldspar porphyry

with a coincident higher grade interval,

including 0.11 percent copper and 0.02

percent molybdenum, while hole SC 16-

07 intersected 0.11 percent copper and

0.011 percent molybdenum from surface

to 159 meters depth. Four other areas of

the project remain untested by drilling.

These targets, including Hill 1870, Steel

Creek, Hill 1890 and Quarry, possess

geochemical and/or geophysical anom-

alies that the company hopes to drill test

in the future. 

ENDURANCE GOLD released addi-

tional assay results from the 2016 drill

program on its Elephant Mountain gold

property near Manley Hot Springs.

During 2016, three diamond drill holes

were completed on the South Zone and

one diamond drill hole was completed

on the North Zone for a total of 598

meters. At the North Zone target, rub-

ble-crop defines a one-square-kilometer

alteration zone consisting of disseminat-

ed pyrite-arsenopyrite in pervasively

silicified, sericite, and clay-altered gran-

odiorite associated with a gold-arsenic

soil anomaly. This area was previously

drill tested by Placer Dome Inc. and oth-

ers and resulted in six drill holes over a

550 meters across and 100 meters verti-

cal expanse returning gold values in

excess of 100 parts per billion gold.

Mineralization was hosted in pervasive-

ly silicified, sericite, and clay-altered

granodiorite similar to alteration and

mineralization observed on surface. At

the North zone, hole EL16-13 was

drilled in this target and intersected 150

meters of 1.5 percent pervasive dissemi-

nated pyrite and arsenopyrite-bearing

quartz veinlets starting at surface. The

entire length of the drill hole is in-part

oxidized with the oxidation related to

fractures and oxidized quartz-sulfide

veinlets. Significant assays from hole

EL16-13 include 0.40 g/t gold over

147.1 meters encompassing more than

48.2 meters averaging 0.63 g/t gold.

Two additional holes were completed at

the South zone, with hole EL16-15

returning 0.52 g/t gold over 3.04 meters

encompassing1.06 meters averaging

1.13 g/t gold. This intersection is associ-

ated with one of the zones of clay gouge

breccia and fault rubble. Hole EL16-16

returned 0.59 g/t gold over 2.44 meters

and 0.48 g/t gold over 2.44 meters.

These intersections are associated with

minor pyrite and arsenopyrite associated

with a quartz veinlet zone in syenomon-

zonite and a clay gouge zone in silici-

fied and carbonate altered diorite and

sediments. The company is recommend-

ing additional geophysics, soil geochem-

istry and diamond drilling for future

programs. 

NORTHERN EMPIRE RESOURCES

CORP. said it filed a National

Instrument 43-101 technical report with

results from its 2016 exploration efforts

at the Richardson gold project near

Fairbanks. The report indicates that the

recognition of associated fault zones and

high-grade gold samples collected in

2016 channel sampling at the Democrat

Pit present a compelling target.

Geophysical re-interpretation and fol-

low-up ground geophysical work have

identified several magnetic anomalies

which are coincident with known faults,

gold in soil anomalies and drill-hole

gold intercepts (particularly at the

Shamrock area). Magnetic data appear

to show an earlier structural fabric

which may be related to gold mineral-

ization. The recognition of lineations at

the Democrat Pit parallel to the north-

west trending Richardson lineament sug-

gest a right-lateral sense of movement

along this structure. Recommendations

for 2017 include 1) expansion of the

Democrat Pit exploration area by trench-

ing north of the current Pit and collect-

ing additional trench samples and struc-

tural data; 2) diamond drilling is recom-

mended at the Democrat area, targeting

high-grade structures away from the

Democrat Pit; 3) additional trenching in

the Shamrock area is recommended

along with structural mapping and fol-

low-up drilling should the trench results

be positive; 4) property-wide structural

mapping is highly recommended along

with additional ground magnetic sur-

veys; and 5) continued soil sampling on

areas covered widely in 2016 and, along

structures identified in the 2016 ground

geophysics that have not already been

covered by soil geochemistry. 

CONTANGO ORE INC. announced

final drill results from its 2016 Phase 3

drilling program at the Tetlin gold proj-

ect, a joint venture with a wholly owned

subsidiary of Royal Gold Inc. The part-

ners completed 19 core holes in the

2016 phase 1 program, 62 holes in

phase 2 and 37 holes in phase 3.

Drilling in 2016 totaled 20,522.8 meters

(67,335 feet). Significant new results

from the phase 3 drilling at the North

Peak zone included hole 16277, which

returned 12.52 meters grading 2.56 g/t

gold; hole 16278, which returned 14.05

meters grading 10.58 g/t gold; hole

16281, which returned 8.53 meters grad-

ing 22.01 g/t gold; hole 16300, which

returned 15.05 meters grading 5.15

grams of g/t gold; hole 16302, which

returned 22.74 meters grading 26.61 g/t

gold, hole 16304, which returned 21.20

meters grading 11.86 g/t gold and an

additional 22.55 meters grading 5.49 g/t

gold; and hole 16305 which returned

29.54 meters grading 7.17 g/t gold. The

company indicated that it plans to com-

mence a 6,000-meter drill program in

February at the Main and North Peak

zones. CORE is still on-track to release

a revised resource estimate later in the

first quarter. 

Northern Alaska
GOLDRICH MINING COMPANY

and partner NYACAU LLC announced

year-end placer gold production figures

for their Chandalar mine in the southern

Brooks Range. During 2016, the opera-

tion produced 10,209 ounces of raw

alluvial gold, equivalent to roughly

8,200 ounces of fine gold (approx. 800

fine). Production costs totaled $961/oz.,

including operating costs and equipment

payment costs. Total 2016 production

represents a 117 percent increase over

the 2015 mining season. Total revenue

exceeded US$10 million. Mining

expanded beyond previously outlined

resources, and the company obtained

permits to further expand operations in

2017. Production estimates for 2017

were not released. 

Southeast Alaska
HECLA MINING COMPANY report-

ed preliminary fourth quarter and year-

end 2016 production results for its

Greens Creek mine on Admiralty Island.

The mine produced 9.3 million oz. of

silver in 2016, the highest annual silver

output since Hecla acquired 100 percent

of the project in 2008. Greens Creek

mine also produced 53,912 oz. of gold

for the year. For the fourth quarter, 2.2

million oz. of silver and 14,415 oz. of

gold were produced. Increased silver

production for the year resulted from

higher grades and greater recovery, and

lower gold production stemmed from

lower grades. The mill operated at an

average of 2,229 short tons per day in

2016. 

COEUR MINING INC. announced

fourth quarter and year-end 2016 pro-

duction results from its Kensington gold

mine near Juneau. Fourth-quarter pro-

duction totaled 33,688 oz. of gold, a sig-

nificant increase over the 26,459 oz. of

gold produced in the previous year.

During the fourth quarter, the mine

processed 163,410 tons of ore grading

0.22 oz./t of gold. Recovery averaged

94.4 percent. For 2016, the mine’s out-

put totaled 124,331 oz. of gold, a slight

decrease from 126,266 oz. of gold pro-

duced a year earlier. For 2016, the mine

processed 620,209 tons of ore, grading

0.21 oz./t gold per ton. Average recovery

was 94.7 percent. Work continued on the

decline into the Jualin zone. Work was

64 percent completed at year-end.

Estimated 2017 total production from

Kensington is 120,000-125,000 ounces

of gold. l
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Thomas K. Bundtzen, President
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Mining Companies

Kinross Fort Knox/Fairbanks Gold Mining Inc.
Fairbanks, AK 99712
Contact: Anna Atchison – External Affairs Manager
Phone: (907) 490-2218 • Fax: (907) 490-2250
E-mail: anna.atchison@kinross.com
Website: www.kinross.com
Located 25 miles northeast of Fairbanks, Fort Knox is
the largest gold producing mine in Alaska. During
2016, Fort Knox celebrated two milestone events, the
seven-millionth-ounce of gold produced and the 20-
year anniversary of commercial operations.

Usibelli Coal Mine
100 Cushman St., Suite 210
Fairbanks, AK 99701
Contact: Lisa Herbert, Vice President Public Relations
Phone: (907) 452-2625 • Fax: (907) 451-6543
Email: info@usibelli.com
Website: www.usibelli.com
Usibelli Coal Mine is headquartered in Healy, Alaska and
has 700 million tons of coal reserves. UCM produces an
average of 2 million tons of sub-bituminous coal each year.

Service, Supply & Equipment

Alaska Rubber & Rigging Supply
5811 Old Seward Hwy.
Anchorage, AK 99518
Contact: Mike Mortensen, General Manager
Phone: (907) 562-2200
Fax: (907) 561-7600
E-mail:  info@alaskarubber.com
Website: www.alaskarubber.com.
Alaska’s largest supplier of hydraulic and industrial hose

sold in bulk or assembled to spec.  We also stock a large
selection or wire rope, crane rope, lifting and transporta-
tion chain, sold in bulk or assembled to spec.  We fabricate
synthetic lifting slings, and supply shackles & rigging hard-
ware.  We sell and perform field installs of conveyor belt-
ing. We are Arctic Grade product specialists.  We sell and
service a wide variety of hydraulic, lubrication, fueling and
pressure washing equipment.  We sell high pressure stain-
less instrumentation fittings and tube, sheet rubber, v-
belts, pumps, Enerpac equipment, Kamlocks, plumbing fit-
tings, and much more.  We perform hydro testing up to
thirty thousand psi, & pull testing up to 350 thousand
pounds.  All testing comes standard with certification &
RFID certification tracking capabilities.

Alaska Steel Co.
6180 Electron Drive
Anchorage, AK 99518
Contact: Joe Pavlas, 
outside sales manager
Phone: (907) 561-1188
Toll free: (800) 770-0969 (AK only)
Fax: (907) 561-2935
E-mail: j.pavlas@alaskasteel.com 
Full-line steel and aluminum distributor. Complete process-
ing capabilities, statewide service. Specializing in low tem-
perature steel and wear plate.

Arctic Wire Rope & Supply
6407 Arctic Spur Rd. 
Anchorage, AK 99518
Contact: Mark Lamoureux
Phone: (907) 562-0707
Fax: (907) 562-2426
Email: mark@arcticwirerope.com
Website: www.arcticwirerope.com
Arctic Wire Rope & Supply is Alaska largest and most

complete rigging supply source. Our fabrication facility
is located in Anchorage.  We specialize in custom fabri-
cation of slings in wire rope, synthetic webbing/yarn,
chain and rope. In addition, we offer on-site inspection
services.  We carry a large inventory of tire chains for
trucks and heavy equipment, chain hoists and rope.

Austin Powder Company
P.O. Box 8236
Ketchikan, AK 99901
Contact: Tony Barajas, Alaska manager
Phone: (907) 225-8236
Fax: (907) 225-8237
E-mail: tony.barajas@austinpowder.com
Web site: www.austinpowder.com
In business since 1833, Austin Powder provides statewide
prepackaged and onsite manufactured explosives and
drilling supplies with a commitment to safety and
unmatched customer service.

Calista Corporation
5015 Business Park Blvd.
Suite 3000
Anchorage, AK 99503
Phone: (907) 275-2800
Fax: (907) 275-2919
Website: www.calistacorp.com
Calista is the parent company of more than 30 sub-
sidiaries. In terms of land area and Shareholder base,
Calista is the second largest of the Regional Alaska
Native corporations established under ANCSA in 1971.
Like us on Facebook (http://www.facebook.com/calista-
corporation) and follow us on Twitter
(http://twitter.com/calistacorp).

CONAM Construction Co.
301 W. Northern Lights Blvd., Ste 300

D I R E C T O R YCompanies involved in Alaska and
northwestern Canada’s mining industry
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Anchorage, AK 99503
Contact: Dale Kissee, President
Phone: (907) 278-6600
Fax: (907) 278-4401
Email: dkissee@conamco.com 
Website: www.conamco.com
Leading provider of specialized contracting and EPC
services delivering heavy industrial infrastructure solu-
tions to the oil and gas, mining and power industries
throughout the State of Alaska. CONAM Construction
Co. is an operating unit of Quanta Services
(NYSE:PWR).

Construction Machinery Industrial, LLC 
5400 Homer Dr.
Anchorage, AK 99518
Phone: (907) 563-3822
Fax: (907) 563-1381
Website: www.cmiak.com
Fairbanks office
Phone: 907-455-9600  
Juneau office
Phone: 907-780-4030  
Ketchikan office
Phone:  907-247-2228 
Sales and service for heavy equipment for construction,
logging, aggregate, mining, oilfield and agricultural indus-
tries throughout Alaska. CMI represents more than 40 ven-
dors, including Volvo, Hitachi, Atlas Copco, and Ingersoll-
Rand.

Cruz Construction, Inc.
7000 E. Palmer-Wasilla Hwy. 
Palmer, Alaska   99645
Contact: Dave Cruz, President, 
or Jeff Miller, Vice President of Operations 
Phone: (907) 746-3144 Palmer 
or (907) 279-3144 Anchorage
Fax: (907) 746-5557
E-mail: info@cruzconstruct.com
Our flexibility and dedication have enabled us to
become a top provider for the heavy civil construction
and resource development industries.

Dyno Nobel Inc. 
4730 Business Park Blvd. 
Anchorage, AK 99503
Contact: Matt Budin, Sr. Account Manger
Phone: (907) 644-3966
Fax: (801) 321-6773
Email: matt.budin@am.dynonobel.com
Website: www.dynonobel.com

GCI Industrial Telecom 
Anchorage:
11260 Old Seward Highway Ste. 105
Anchorage, AK 99515
Phone: (907) 868-0400
Fax: (907) 868-9528
Toll free: (877) 411-1484
Web site: : www.gci.com/industrialtelecom
Rick Hansen, Sr. Director
Richard.Hansen@gci.com 
Mark Johnson, Sr. Business Development Manager
Mark.Johnson@gci.com 
Deadhorse:
DAC Offices 
Deadhorse, Alaska 99734
Phone: (907) 771-1090
Houston, Texas:
8588 Katy Freeway, Suite 226
Houston, Texas 77024
Phone: (713) 365-3154
GCI Industrial Telecom provides innovative solutions to
the most complex communication issues facing indus-
trial clientele. We deliver competitive fully managed
voice, video and data services, reputable expertise and
safely operate under the most severe working condi-
tions. We understand remote project management and
work as an integrated part of the project team to
ensure success. GCI — your best choice for full life cycle,
expert, proven, industrial communications.

Greer Tank and Welding Inc. 
3140 Lakeview Drive
PO Box 71193
Fairbanks, AK 99707
Contact: Mark Greer, General Manager
Phone: (907) 452-1711
Fax: (907) 456-5808
Email: mgreer@greerak.com
Other offices: Anchorage, AK; 
Lakewood, WA
Website: www.greertank.com
Greer Tank & Welding are the premier tank and welding
specialists of Alaska and Washington. In business for over
57 years, they have a long history of providing an array of
products and services for all contracting and custom fabri-
cation needs – all from their highly trained and experi-
enced staff. 

Judy Patrick Photography
511 W. 41st Ave, Suite 101
Anchorage, AK 99503
Contact: Judy Patrick
Phone: (907) 258-4704
Fax: (907) 258-4706
E-mail: judy@judypatrickphotography.com
Website: www.judypatrickphotography.com
Creative photography for the resource development
industry.

Last Frontier Air Ventures
1415 N Local 302 Rd., Ste C
Palmer, AK  99645
Contact: Dave King, owner

Phone: (907) 745-5701
Fax: (907) 745-5711
Email: helicopter@LFAV.com
Website: www.LFAV.com
Helicopter support statewide for mineral exploration,
survey research and development, slung cargo,
video/film projects, telecom support, tours, crew trans-
port, heli skiing. Short and long term contracts. 

Lynden
Alaska Marine Lines
Alaska West Express
Bering Marine Corporation
Lynden Air Cargo
Lynden International
Lynden Logistics
Lynden Transport
Anchorage, AK 99502
Contact: Jeanine St. John
Phone: (907) 245-1544
Fax: (907) 245-1744
Toll Free: 1-888-596-3361
E-mail: information@lynden.com
Lynden is a family of transportation companies with the
combined capabilities of truckload and less-than-truckload
transportation, scheduled and charter barges, rail barges,
intermodal bulk chemical hauls, scheduled and chartered
air freighters, domestic and international air forwarding,
international ocean forwarding, customs brokerage, sani-
tary bulk commodities hauling, and multi-modal logistics.

Mappa Inc. 
1956 Richardson Hwy. 
North Pole, AK 99706
Contact: Stefan Mack, Engineer
Phone: (907) 488-1266
Fax: (907) 488-0772
E-mail: Stefan.mappa@gmail.com
Website: ww.mappatestlab.com

Contractor Quality Control, asphalt, soil, concrete &
masonry testing and special inspection.

NRC Alaska (formerly Emerald Alaska)
425 Outer Springer Loop Rd., Palmer, AK 99645
Contacts: Shaun Tucker, 
business development manager
W. Paul Nielsen III, director of sales & marketing
Phone: (907)258-1558 
Fax: (907) 569-5353 
Email: Stucker@nrcc.com ; PNielsen@nrcc.com
Other Offices: 619 East Ship Creek Ave, Ste. 309,
Anchorage, AK 99501
Website: www.nrcc.com
NRC Alaska is unrivaled in the management of
Hazardous Wastes, automotive fluids and recovered
spilled products. NRC is located in Anchorage,
Fairbanks, Palmer, Deadhorse, and Kenai.

Pacific Rim Geological Consulting, Inc.
P.O. Box 81906
Fairbanks, AK 99708
Contact: Thomas Bundtzen, president
Phone: (907) 458-8951
Fax: (907) 458-8511
Email: bundtzen@mosquitonet.com
Geologic mapping, metallic minerals exploration and
industrial minerals analysis or assessment.

Sourdough Express Inc.
600 Driveway St. 
Fairbanks, AK 99701
Contact: Brian Skinner, VP 
Phone: (907) 243-2545
Other Office: (800) 488-2654
Website: www.sourdoughexpress.com
Sourdough’s services include trucking of all types.
Our equipment fleet consists of Lowboys, Pneumatic
Bulkers, Vans, and Flatbeds.  We also Lease/Sell
Connex Containers.

STEELFAB
2132 Railroad Ave. 
Anchorage, AK 99501
Contact: Ron Doshier – Business Development Manager
Phone: (907) 264-2813
Fax: (907) 276-3448
E-mail: RDoshier@SteelfabAK.com
STEELFAB is the largest Alaskan-owned Steel Service
Center, Fabricator and Coating Facility in the state.  It
provides Stock Steel Products, Special Design Items
Fabricated, Coating (paint & metalizing) and Recoating. 

TTT Environmental LLC 
4201 “B” St.
Anchorage, AK 99503
Contact: Tom Tompkins, General Manager
Phone: 907-770-9041
Fax: 907-770-9046
Email: info@tttenviro.com
Website: www.tttenviro.com
The preferred source for instrument rentals, sales, serv-
ice and supplies. We supply equipment for air monitor-
ing, water sampling, field screening, PPE and more.

Taiga Ventures 
351 East 92nd  
Fairbanks, AK 99515
Contact: Mike Tolbert, president
Phone: 907-452-6631
Fax: 907-451-8632
Other offices: 
Airport Business Park 
2000 W. International Airport Rd., #D-2
Anchorage, AK 99502
Phone: 907-245-3123
Email: contracting@taigaventures.com
Website: www.taigaventures.com
Remote site logistics firm specializing in turnkey
portable shelter camps – all seasons.  

Advertiser Index
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Arctic Wire Rope & Supply .......................................3
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Judy Patrick Photography ........................................8
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Resource Development Council, and the

Alaska Miners Association. Tom Irwin,

the previous CEO, is transitioning into a

part-time position as senior advisor prior

to his standing for election to the board

at the company’s annual general meeting

in May. "The fundamentals of the project

are compelling: one of the largest gold

resources in North America that is not

owned by a major, an accessible location

in a stable jurisdiction, and a project that

is highly leveraged to the gold price,”

said Hanneman. “Tom's leadership has

helped build a strong foundation for

progress and I am pleased to have been

asked to lead the team on the continued

development of this exciting investment

opportunity."

Chugach trades AK coal
field for California 
carbon credits

The Nature Conservancy Jan. 26

announced a deal that secures the sale

and permanent retirement of an Alaskan

coal field, while ensuring long-term

income for an Alaskan Native communi-

ty. The deal will see the Chugach Alaska

Corp., an Alaska Native regional corpo-

ration whose traditional lands stretch

along the gulf of Alaska from the Kenai

Peninsula to the Alaska Panhandle, sell

the rights to its Bering River coal field to

New Forests, a sustainable forestry and

conservation investment manager. New

Forests will retire those rights by trans-

ferring them to The Nature Conservancy

and the Native Conservancy land trust,

while generating revenue through the

California cap-and-trade carbon market.

"This novel investment structure will

enable Chugach to manage the Bering

River coal field and regional timberlands

in a manner that delivers long-term

financial security for the Chugach share-

holder community as well as significant

climate benefits,” said Brian Shillinglaw,

director of New Forests’ United States

investment programs. Situated on the

eastern edge of Alaska’s Copper River

delta about 50 miles southeast of

Cordova, the Bering River coal field is

in an ecosystem known for its glaciers,

rivers, rainforest and a vast range of

wildlife. As part of lands conveyed to

Chugach under the Alaska Native Claims

Settlement Act, the coastal Native corpo-

ration received land and mineral rights

covering much of the coal field in 1983.

As part of its agreement with New

Forests, Chugach will actively manage

and maintain the land to retain high car-

bon stocks in the forests in exchange for

the opportunity to sell carbon credits to

businesses regulated under California’s

greenhouse gas pollution reduction pro-

gram. "As a community-owned organiza-

tion, Chugach’s mission is to provide

meaningful opportunities and benefits to

our Alaska Native shareholders and

descendants today and for generations to

come,” said Chugach Senior Vice

President of Energy and Resources Josie

Hickel. “A coal sale and carbon offset

project is a unique opportunity to deliver

long-term, sustainable economic and

financial value for our shareholders and

region.” The coal rights were transferred

in fee to The Nature Conservancy, a non-

profit conservation organization, with a

restrictive covenant against development

held by the local, Native-Alaskan con-

trolled Native Conservancy Land Trust.

"This is a precedent-setting carbon con-

servation accomplishment,” said Dune

Lankard, on behalf of the Native

Conservancy Land Trust. “Preserving the

Bering River and Carbon Mountain

watersheds not only addresses climate

change in a real way, but also protects

the ancestral homelands of the Chugach

shareholders and maintains our vibrant

subsistence and commercial fishing way

of life."

Donlin Gold partners
focus on permits 
as Corps finalizes EIS

Novagold Resources Inc. Nov. 25 said

it is anticipating the environmental

impact statement for the Donlin Gold

project to be finalized around this time

next year. The Donlin Gold Mine being

considered in the EIS includes a 53,500-

metric-ton-per-day mill that is expected

to produce an average of 1.1 million

ounces of gold annually for 27 years.

During its first five years of operation,

this annual average will be closer to 1.5

million oz. Donlin Gold LLC – equally

owned by subsidiaries of Novagold

Resources Inc. and Barrick Gold Corp. –

world class gold project in 2012. The

U.S. Army Corps of Engineers, the lead

agency for the EIS process, has reviewed

the comments submitted on a draft EIS it

published late in 2015. In the fourth

quarter, all the draft EIS comments were

read, reviewed and separated into dis-

crete categories such as water quality,

tailings management and spill risks, mer-

cury fate and transport, barging and

socio-economics. Novagold said the

Corps will determine how to address the

comments, including incorporating addi-

tional information and making revisions

to the EIS as appropriate. As the Corps

finalizes the EIS, Donlin Gold is work-

ing towards obtaining the other permits

necessary to develop a mine at the

roughly 39-million-ounce gold deposit.

“Throughout 2017, we will continue to

work with state and federal agencies to

advance issuance of all other required

permits, including the water discharge

permit, dam safety approvals, water use

permits, fish habitat permits, and land

and shoreline lease and right-of-way

approvals. The level of teamwork, pro-

fessionalism and dedication from all of

those involved in this permitting process

has been remarkable as we jointly

remain focused on the end goal – suc-

cessful completion of the permitting

process for a truly unique asset,”

explained Novagold President and CEO

Greg Lang. In conjunction with permit-

ting work, Novagold and Donlin Gold

are carrying out optimization studies for

the potential mine. “As we approach

completion of the EIS and permitting

processes, the owners expect to update

the feasibility study to reflect these and

other changes, which may also include,

among other things, third-party owner-

operator agreements and other optimiza-

tion possibilities,” explained Lang.

Novagold ended its fiscal year, Nov. 30,

with US$105 million in cash and term

deposits. The company said this is more

than enough to last through the permit-

ting process. In addition to its cash and

investments, Novagold holds a 50 per-

cent stake in Galore Creek, a large cop-

per-gold project in northwestern British

Columbia. “This project has the potential

to be one of the largest, highest-quality,

lowest-cost copper producers in

Canada,” Lang touted. Novagold and its

Galore Creek partner, Teck Resources

Ltd., continue to build on a strong rela-

tionship with the Tahltan Nation, on

whose traditional territory the project is

situated, and carry out technical studies

of the copper-gold project. “We remain

confident that these efforts will improve

the value and marketability of the Galore

Creek project, which we continue to plan

to monetize, in whole or in part, to fur-

ther strengthen our balance sheet and

redeploy capital toward the development

of Donlin Gold,” Novagold’s CEO

explained. l

continued from page 1

NEWS NUGGETS

As the U.S. Army Corps of Engineers closes in on finalizing the environmental impact statement for Donlin Gold, project partners Novagold Resources and Barrick Gold will update the feasi-
bility study for this 39-million-ounce gold project with optimizations identified in recent years.

An aerial view of the eastern edge of Alaska’s Copper River Delta, the focus of an innovative
deal that safeguards old-growth forests and major unmined coal reserves – while creating
long-term income for the region.
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“Outside parties did a mine design that was designed to

fail in every aspect and even used methods that have been

outlawed in the state of Alaska for a couple of decades,”

Thiessen commented on the scenarios considered by EPA.

The Pebble Partnership, a company set up by Northern

Dynasty to permit and potentially develop the deposit,

found compelling evidence that EPA had a predetermined

outcome for Pebble in mind and worked inappropriately

close with anti-Pebble groups to devise and execute a plan

to limit or prevent the project from entering permitting.

“I think what we have been faced with is an extraordi-

nary attempt to usurp the normal NEPA process,”

Thiessen said.

NEPA, the National Environmental Policy Act, pro-

vides the framework for environmental impacts of major

projects in the U.S. and is a key part of the permitting

process.

In 2014, the Pebble Partnership filed a suit action in

federal district court in Alaska, alleging that since as early

as 2008 the EPA was maintaining an inappropriately close

relationship with anti-mine groups, violating the Federal

Advisory Committee Act, a law designed to keep curtail

“locker room discussions” between federal agencies and

private committees.

With the trial nearing its end, by October it had become

apparent that EPA and Pebble Partnership would likely

reach an agreement that would settle this suit outside of

the courtroom before President Obama left office.

Donald Trump’s successful presidential bid, however,

changed the dynamics of the negotiations and the outlook

for the Pebble project.

“We do think it is going to be a game changer for our

project,” Pebble Partnership CEO Tom Collier told

Mining News.

Adjusting to Trump
Collier, who earned a reputation for having a penchant

for federal environmental law and bringing adversaries

together during a 40-year legal career in Washington D.C.,

did not expect Trump to prevail on Nov. 8.

“I put a lot of time and thought into how Pebble would

move into a Clinton administration and nowhere near as

much into a Trump one,” the environmental law specialist

admitted.

The unexpected outcome had the Pebble leadership re-

evaluating the standing of the enormous copper project.

“Everybody sat back and tried to assess what exactly

happened,” Thiessen told Mining News.

In fact, Collier wasted no time. He said that after the

Trump presidency became apparent, at around midnight

Alaska time, he went right to work and was on the phone

to his contacts on the U.S. East Coast by 2 a.m., 6 a.m.

EST.

After adjusting to the surprise outcome, Collier

believes that Trump and his cabinet choices will rein in an

EPA that enjoyed expanded authority under President

Obama.

“The primary question during the Obama administra-

tion was environmental overreach,” he said.

This is coming from a Democrat that served as chief of

staff to U.S. Department of the Interior Secretary Bruce

Babbitt and was charged with managing much of the envi-

ronmental policies being introduced by Vice President Al

Gore.

“One of the things I felt was at the core of what we

were trying to do in those days is to make sure we had sup-

port in the country for where we were going to take a par-

ticular environmental issue,” Collier reflected during a

Jan. 30 interview with Mining News.

He believes that federal agencies under the Obama

administration pushed the limits of their authority beyond

the bounds of broad public support and that played a role

in landing Trump the presidency.

Message of certainty
Scott Pruitt, Trump’s choice to head the EPA, is expect-

ed to seriously rein in the expanded powers of the environ-

mental agency. 

As Oklahoma’s attorney general, a post he filled until

being nominated as EPA administrator, Pruitt was an

active fighter of EPA overreach, suing the agency he has

been chosen to run on a number of occasions.

Pruitt says that, if he is approved by Congress, he will

advocate for environmental protection while keeping EPA

within the bounds of law. 

During his confirmation hearings Pruitt shared his

beliefs that EPA should focus on enforcing the environ-

mental laws already in place and refrain from making

major policy shifts that create uncertainty. He said that if

companies know the rules they can allocate resources to

comply with the regulations, even though they do not par-

ticularly agree with them.

“Rule of law is important to economic development; it

is important to send messages of certainty; it is important

so that people can plan and allocate resources,” he said,

answering a question posed by Sen. Dan Sullivan, R-

Alaska.

The Pebble project is a prime example.

“We are the posterchild for that point. We spent over

US$700 million getting ready to take a project into per-

mitting and then we were told we couldn’t go into permit-

ting, and that was the first time the agency had done that

in its entire history,” Collier said.

Though settling the court case with EPA will have to

wait until after Pruitt is confirmed by Congress, the Pebble

CEO is hopeful that the incoming EPA administrator will

reverse the previous attempt to keep Pebble out the normal

permitting process.

Collier and Thiessen said they are not looking for any

special consideration by Pruitt or anyone else in the

Trump administration, they are just asking for their mine

proposal to be vetted under a normalized permitting

process.

Thiessen said the Army Corps of Engineers, which will

be the lead agency during the Pebble NEPA process, is

“going to go through and look at everything we do and our

impacts, and determine if they are the least environmen-

tally damaging, practical alternatives – and hold our feet

to the fire.” 

“If we cannot demonstrate to regulators, federal and

state, that we are not going to damage that fishery, we are

not going to get a permit,” he added.

New Pebble Partnership
The seemingly imminent lifting of the roadblock

between Pebble and the NEPA permitting process opens

the door for a global mining company to join Northern

Dynasty in the Pebble Partnership.

As the largest undeveloped deposit of copper and gold

on the planet, Pebble is an attractive target for global-scale

mining companies looking to augment their future metals

production. 

“It is an enormously seductive project in terms of the

size of the prize – what’s in the ground and what that could

mean for copper, gold and silver in America,” Collier said.

Thiessen said Northern Dynasty is currently in

advanced talks with a number of mining companies and

the new Pebble partner may be a consortium of three or

four of them.

While it has been assumed that no company would be

willing to jump into Pebble until an acceptable agreement

with EPA is finalized, Collier believes Trump’s win cre-

ates a sense of urgency.

“In this game of looking at a project that has a question

about permitting, the more certain the answer is to that

question the more the project costs; so there is an incentive

to move perhaps even earlier than a final resolution with

EPA,” explained the Pebble CEO.

Once the new Pebble Partnership is in place, Thiessen

does not believe it will take long to advance the project

into permitting. 

The Northern Dynasty CEO would like to submit per-

mit applications this year but said it will depend on the

new partner(s) comfort with the proposed mine design.

“I’ve got to convince the major mining companies that

are going to be our partners of the merits of what we are

doing,” he explained.

If such partners would like to have a third party engi-

neering firm go over the design, it could take a bit longer

before permitting is initiated.

continued from page 1

PEBBLE STARS

The world-class copper-gold-molybdenum deposit at Pebble lies under a broad, sparsely vegetated valley at the upper reaches of the Bristol Bay watershed. This layout provides engineers
with a number of options as they attempt to design a mine that is both economically feasible and environmentally sound.
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WHATEVER
WHENEVER

WHEREVER
judypatrickphotography.com

Creative photography for the oil & gas industry.

907. 258.4704

Yukon, First Nations
sign mining accord

Council of Yukon First Nations Jan.

25 said it has signed a memorandum of

understanding with the Yukon govern-

ment that outlines shared priorities and a

work plan to improve the territory’s

mining sector. “Yukon First Nations rec-

ognize that the mining industry is an

essential component to Yukon’s econo-

my,” said Council of Yukon First

Nations Grand Chief Peter Johnston.

“This MOU will assist in providing cer-

tainty for all parties, so we can build

economic prosperity for the territory.”

Signed at the Mineral Exploration

Roundup in Vancouver, British

Columbia, the agreement establishes a

government-to-government relationship

that enables the territorial government

and First Nations chiefs to identify

issues and work together to achieve con-

crete improvements to resolve matters

related to mineral prospecting, explo-

ration, mine development, production,

reclamation, closure and post-closure

management in Yukon. The First

Nations and territorial governments said

the renewed collaboration will foster

their shared goals for environmental pro-

tection, and social and economic pros-

perity in the Yukon. “The Yukon govern-

ment is building a relationship with First

Nations based on respect and commit-

ting to achieve real results, said Yukon

Minister of Energy, Mines and

Resources Ranj Pillai. “This partnership

is good for investment and sets Yukon

apart from other jurisdictions in

Canada.” l

continued from page 1

NORTHERN NEIGHBORS
Thiessen indicated that the mine design that ultimately goes

to permitting may be half the size of the 200,000-metric-ton-per-

day operation detailed in a preliminary economic assessment

published in 2011.

“We may be best served to take a more modest approach,” he

said.

The Northern Dynasty CEO explained that this measured

start to a mine at Pebble would allow the partnership to demon-

strate that it will deliver on its environmental, socio-economic

and financial promises.

While major mining companies typically would like to see

larger throughput at a deposit the size of Pebble, the potential

project partners may share Northern Dynasty’s views on the

merits of easing into a mine that could be an important piece of

their portfolio for decades to come.

Repositioning Pebble
With the door to the permitting process opening and potential

partners in the wings, the Pebble Partnership is beginning to

look at ways development of the project could be an economic

engine and good neighbor to the fisherman and local residents

of the Bristol Bay region, a vast expanse of Southwest Alaska

about the size of Washington state.

While residents nearest the proposed mine largely support its

development, those further away tend to oppose it. This dispar-

ity is generally due to the fact that residents living close to

Pebble see tangible economic benefits from the development,

while those further away see very little to reward to offset a per-

ceived risk to the fishery, an important economic driver for the

region.

“For years, commercial fishermen from Bristol Bay, Alaska,

and the nation have spoken up saying that they do not want the

world’s greatest sockeye fishery harmed by Pebble,” said

Melanie Brown, member of Commercial Fishermen for Bristol

Bay.

One of Collier’s primary tasks when hired as Pebble CEO in

2014 was to find ways to reposition Pebble so that the people

living and working in the region are more comfortable with hav-

ing a world-class mine as a neighbor.

While the Pebble Partnership wants to talk further with the

people in the region before publicizing its finalized plans to

reposition Pebble, Collier and Thiessen shared with Mining

News some of the concepts under consideration.

Both CEOs said some type of revenue sharing for residents

and Native village corporations in the region is an important

step forward.

“The good thing about Pebble is it’s on state land; the bad

thing about Pebble is it’s on state land,” Thiessen said.

He explains that other world-class deposits in Alaska, such as

the Red Dog zinc mine and Donlin Gold mine project, are on

Native lands. This provides the local populations with tangible

benefits from the operation.

While Pebble would help to send badly needed money to

state coffers and would be an extremely significant economic

contributor to the Lake and Peninsula Borough, which covers

the area where Pebble is located, the larger Bristol Bay region

does not currently have a way to directly draw economic bene-

fits from the rich copper-gold-molybdenum-silver deposit. 

Collier said the Pebble Partnership is currently considering a

profit sharing program for Bristol Bay residents and Native

Village corporations.

Another major economic benefit the mine could provide to

Bristol Bay residents and fishermen is low-cost power.

“We are going to make sure the power we bring in is avail-

able to all those communities,” Collier vowed.

Thiessen believes the power brought into the region for a

mine a Pebble could cut the cost of power across the region by

as much as 80 percent, a substantial savings for Bristol Bay res-

idents and fish processors. 

Contract preference for Native companies in the region, fish-

ery enhancements and forming an advisory council made up of

renowned people in the environmental community are among

other repositioning ideas the Pebble Partnership is working on.

Collier said he is eager to talk with Alaskans about some of

these ideas in the near future. l

EDITOR’S NOTE: The 10 Democrats on the Senate
Environment and Public Works Committee boycotted a sched-
uled Feb. 1 vote to confirm Oklahoma Attorney General Scott
Pruitt as administrator of the Environmental Protection
Agency. With Democrats continuing to hold out on Feb. 2, the
11 Republicans on the committee voted unanimously to sus-
pend rules requiring at least two members of the minority
party to be present for a vote to be held and moved the confir-
mation to the full Senate floor. 

–Shane Lasley, publisher

continued from page 7
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