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INTRODUCTION 

A n a t u r a l  gas demand study f o r  t h e  Alaska O i l  and Gas Development 

Adv isory  Board was undertaken i n  response t o  AS 38.06. Procedures f o r  t h i s  

a n a l y s i s  a r e  t he  same as those desc r i bed  i n  D i v i s i o n  o f  Geolog ica l  and Geo- 

phys i ca l  Surveys open- f i  l e  r e p o r t  91, Fu tu re  O i  1 Demand i n  Alaska. There- 

f o r e ,  a  d i scuss ion  o f  the  computer p r o b a b i l i t y  procedures w i l l  n o t  be g iven.  

Three base - l i ne  f u t u r e  gas demands and two development demand scenar ios  

a  r e  presented . The deve 1 opmen t scena r i os rep resen t  the  p  robab 1 e "dec i s  i o n  

range" o f  f u t u r e  n a t u r a l  gas demand i n  Alaska. 

Ac tua l  f u t u r e  gas consumption w i l l  depend on many f ac to r s ,  i n c l u d i n g  

n a t i o n a l  and s t a t e  p o l i c y .  Decis ions made by t he  s t a t e  government concern ing  

d i s p o s i t i o n  o f  i t s  r o y a l t y  gas w i l l  have an e f f e c t  on the  u l t i m a t e  q u a n t i t y  o f  

gas consumed i n  Alaska. Therefore, i t  i s  b e t t e r  t o  cons ider  f u t u r e  n a t u r a l  

gas demand as a  time-dependent v a r i a b l e  t h a t  moves w i t h i n  the  l i m i t s  

e s t a b l i s h e d  by t he  h igh-popu la t ion  development and low-development p r o b a b i l i t y  

scenar ios.  A d d i t i o n a l  scenar ios and computer runs can be made f o r  d e t a i l e d  

s t u d i e s  o f  s p e c i f i c  problems. 

METHOD 

N a t u r a l  gas demand can be d i v i d e d  i n t o  t h r e e  main ca tego r i es :  gas used 

f o r  hea t ing ,  gas used f o r  e l e c t r i c  power gene ra t i on ,  and gas used by i n d u s t r y  

( t a b l e  1 ,  f i g .  1) .  Basic popu la t i on  p r o j e c t i o n s  f o r  Alaskan r e s i d e n t i a l  and 

commerc i a  1  (non i ndus t r i a  1  ) na t u  r a  1 gas demand have been made f rom popu 1 a t  i on  

p r o j e c t i o n s  p rov ided  by the  I n s t i t u t e  f o r  Soc ia l  Environmental  and Government 



Research ( t a b l e  2, f i g .  2 ) ,  and from the  1974 n a t u r a l  gas use per  c a p i t a  

f o r  hea t i ng  and e l e c t r i c a l  power genera t ion .  These bas i c  n a t u r a l  gas demand 

p r o j e c t i o n s  have been c a l c u l a t e d  f o r  h igh- ,  medium-, and low-growth p r o b a b i l i t i e s ;  

they form t h e  bas i s  f o r  t he  development o f  f u r t h e r  scenar ios  ( t a b l e  3, f i g s .  3-9). 

Two i n t e r p r e t a t i v e  p r o b a b i l i t y  scenar ios  a r e  presented i n  t h i s  r e p o r t ,  

a  high-development scena r i o  (p. 11) and a  low-development scenar io  (p.  16). 

The Roya l ty  Board may request  any f u r t h e r  scena r i os  i t  requ i res .  

The D i v i s i o n  o f  Economic En te rp r i se  o f  t he  Alaska Department o f  Commerce 

and Economic Development p rov ided  i n d u s t r i a l  da ta  and development scenar ios  f o r  

t h i s  study. Other agencies and o rgan i za t i ons  who p rov ided  ass is tance  o r  da ta  

f o r  the  s tudy  were: 

A laska Department o f  Revenue 

Alaska D i v i s i o n  o f  O i l  and Gas 

E l  Paso Natu ra l  Gas Company 

Alaska Power A d m i n i s t r a t i o n  

I n s t i t u t e  f o r  Soc ia l  Economic and 
Government Research 

Dow Chemical Corpora t ion  

Ka i se r  Cement and Gypsum Corpo ra t i on  

C o l l i e r  Carbon and Chemical Company 

Anchorage Natu ra l  Gas Company 

Chugach E l e c t r i c  Company 



Table 1. Na tu ra l  gas consumption and p roduc t i on ,  1972-1974' 

1972 1973 1974 

POPULAT l ON 322,115 330,300 350,700 

1 .  A l l  gas from Cook l n l e t  un less  o the rw i se  ind ica ted ;  Cook l n l e t  gas has 1005 B tu  per  c u b i c  
f o o t .  

NATURAL GAS Thousand 
c u b i c  
f e e t  

Power genera t i o n  19,979,433 

Heat ing  9,461,934 
Sub to ta l  29,441,367 

O i l  & gas i n d u s t r y  

I n - s t a t e  
O i l & g a s p r o d u c t i o n 2  90,506,649 
Other  86,603 

90,593,252 

Expor t  
Gas l i q u e f i c a t i o n  60,005,622 
Ammonia-urea p l a n t  21,637,106 

81,642,728 

Sub to ta l  172,235,980 

T o t a l  consumption 201,677,347 

Gas l o s s  22,444,648 

To ta  1 224,121,995 

NATURAL GAS LIQUIDS B a r r e l s  

2. Inc ludes  some Prudhoe Bay gas. 
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Table 2. Speculative Alaska Population Project ions.  

Minimum Med i urn Maxi mum 

Projected by DGGS; o ther  data supplied by I n s t i t u t e  
f o r  Soc ia l ,  Economic and Government Research. 





Table 3. Future n a t u r a l  gas demand based on popu la t i on  p ro jec t i on .  1 

( ~ i  11 ion cub ic  f e e t  per year) 

19714 1980 1985 1990 1995 2000 - - - 
High Growth 

Medium Growth 

Low Growth 

1. These f i g u r e s  a r e  based s o l e l y  on popu la t ion  p r o j e c t i o n s .  They 
do no t  inc lude the poss ib le  demand along the  p i p e l i n e  c o r r i d o r ,  
the Dev i l s  Canyon p r o j e c t ,  o r  any o the r  cons idera t ions  which may 
a l t e r  demand. For a l t e r a t i o n s  on these bas ic  demand f i gu res ,  
r e f e r  t o  s p e c i f i c  scenarios. 

2. I n  the groups o f  these f i gu res ,  the most l i k e l y  f i g u r e  i s  bracketed 
by the 5% and 95% p r o b a b i l i t y  range f i g u r e s .  









HIGH-DEVELOPMENT SCENARIO 

I n  the development o f  a  scenar io  t h e r e  a r e  f o u r  main ca tegor ies  t o  

cons ider  ( f i g s .  6, 7;  t a b l e  4 ) .  A b r i e f  e x p l a n a t i o n  o f  each fo l lows .  

Popu la t ion  Choices: These a r e  the basic-populat ion-demand p r o j e c t i o n s .  

There a re  t h r e e  choices--h igh-  ( t a b l e  4 ) ,  medium-, and low-growth ( t a b l e  5 ) .  

High-growth was chosen f o r  t h i s  scenario.  

P i p e l i n e  Choices: The cho i ce  f o r  the  Prudhoe Bay gas p i p e l i n e  i s  between 

two routes--Canadian o r  Alaskan. The Alaskan r o u t e  was chosen f o r  t h i s  

scenar io ;  there fo re ,  i t  was assumed t h a t  gas would be a v a i l a b l e  t o  t he  

p i p e l i n e  c o r r i d o r .  Because t h i s  i n  t u r n  would c r e a t e  an a d d i t i o n a l  demand 

f o r  gas a long t h e  c o r r i d o r ,  t h e  bas i c -popu la t i on  demand p r o j e c t i o n  ( t a b l e  6) 

was mod i f ied  acco rd ing l y .  

E lec t r i ca l -Power  Choices: Two main modes o f  power gene ra t i on  have been 

considered i n  f u t u r e  e l e c t r i c a l - p o w e r  sou rces - -hyd roe lec t r i c  and gas. The 

choice i n  the  h y d r o e l e c t r i c  category ( t a b l e  7) i s  whether t o  i nc l ude  the 

Upper Sus i tna p r o j e c t .  The o t h e r  choice i s  e l e c t r i c a l  power generated by 

gas ( t a b l e  8 ) .  I f  t h e  percentage o f  power generated by gas con t inues  t o  

increase, i t  w i l l  be necessary t o  add the  a d d i t i o n a l  demand f o r  gas t o  the  

bas ic -popu la t ion  demand p r o j e c t i o n .  Both t he  Sus i tna  p r o j e c t  and an i nc reas ing  

re1 iance on gas were chosen f o r  t h i s  scenar io .  

I n d u s t r i a l  Choices: W i th  t he  ass is tance  o f  t h e  D i v i s i o n  o f  Economic En te rp r i se ,  

a  l i s t  o f  p o s s i b l e  i n d u s t r i a l  uses f o r  n a t u r a l  gas was compi led ( t a b l e  9 ) .  

An i n d u s t r i a l  model i s  a l s o  be ing prepared f o r  each i n d u s t r y  by t h e  D i v i s i o n  



o f  Economic Enterpr ise.  The f o l l o w i n g  schedule was decided on: 

Petrochemical complex - 1985 

Methanol p l a n t  - 1985 

Cement p l a n t  - 1985 

Ammon i a-Urea - Present p l a n t  expanded 
and a new one b u i l t  i n  
1 990. 







Table 4. Natural gas demand 
High-development Scenario 

 ill ion cubic feet per year). 

1980 - - 1985 - 1990 - 1995 - 2000 

High growth - basic-population projections (most 1 ikely figures) : 

Additional gas use along Pipeline Corridor: 1 

Subtracting effects of Susitna dams: 2 

Adding effects of continued increasing re1 iance on gas for power generation:3 

+16.9 +51.9 +7o.o +105.1 +140.1 

Additional industries: 4 

Petrochemi cai  +15.0 +15.0 
~mmon i a-urea5 +40.0 +40.0 +80. o 
Met hano 1 +24.0 +24.0 
Cement + 1.5 + 1.5 

Total industry 40.0 80.5 1 20.5 

Total demand 124.4 192.7 258.1 

1. See pipeline corridor fact sheet for explanation. 
2. Assuming dams completed and full operation by 1990, half by 1985. See 

hydroelectric fact sheet for explanat ion. 
3. See electrical-power-generation fact sheet for explanation. 
4. See industrial fact sheet for explanation. 
5. This includes two plants, both at 40 bcf/year--the planned expansion of 

the existing plant and new one of the same size. 



LOW-DEVELOPMENT SCENARIO 

For t h i s  scenario the f o l l o w i n g  choices were made: 

Populat ion - Mediumgrowth 

Pipel  ine - Canadian route 

E l e c t r i c a l  power - Susitna p r o j e c t  completed; cont inued 
increas ing  re1 iance on gas 

Industry  - Only present ammonia-urea p l a n t  and 
i t s  planned expansion 

Figures 
scenario. 

i l l u s t r a t e  the  development and the  r e s u l t s  of t h i s  







Table 5. Natural gas demand 
Low-development scenario 

 i ill ion cubic feet per year). 

1980 - 1985 - - 1990 - 1995 2000 - 
Medium growth - basic-population projections (most likely figures): 

+47.9 +59.1 +70.7 +86.3 +105.3 

Additional gas use along Pipeline corridor:' 

0 0 0 0 0 

Subtracting effects of Sus i tna dams: 2 

O -30.7 -61.3 -61.5 - 61.3 
Adding effects of continued increasing reliance on gas for power generation:3 

+12.5 +35.5 +46.6 +71.5 + 96.4 

Additional ind~stries:~ 

40.0 40.0 40.0 40.0 40.0 

Total Demand 1 00.4 103.9 96.0 136.5 180.4 

1 ,  See pipeline corridor fact sheet for explanation. 
2. Assuming dams completed and full operation by 1990, half by 1985. 

See hydroelectric fact sheet for explanation. 
3. See electrical-power-generation fact sheet for explanation. 
4. See industrial fact sheet for explanation. 



Table 6. P i p e l  i ne -Co r r i do r  f a c t  sheet.  

( ~ i  1 1  i o n  c u b i c  f e e t  per  yea r ) .  

A d d i t i o n a l  gas use: Fa i rbanks  area t o  Valdez-Cordova area 

High growth - 27.6 38.1 52.5 72.5 
Medium growth 19.6 23.4 28.6 34.9 42.6 
Low growth - 20.0 23.0 26.5 30.5 

Method: E l  Paso p r o j e c t e d  va lues f o r  1980 and 1985. P r o j e c t i o n s  f o r  
1990, 1995, and 2000 were made by DGGS us ing  growth f a c t o r s  
determined by increases i n  popu la t i on .  

Growth f a c t o r s  determined by p o p u l a t i o n  increases 

E l  Paso growth f a c t o r s  f o r  1985 p r o j e c t i o n  

Annual Pc t .  Per 5 years 



Table 7. H y d r o e l e c t r i c  f a c t  sheet. 

Upper Sus i tna p ro jec t  1 

7,000 mm kwh/yr f i r m  energy 
(0.00876 mcf/kwh) 
61.3 b c f / y r  na tura l  gas 

Therefore, the Upper Susitna p r o j e c t  cou ld  reduce the amount o f  gas used 
i n  power generat ion a t  most by 61.3 b c f / y r .  

Key Hydroe lec t r i c  Resources o f  Alaska 
Anna 1 

F i rm Ener y 
Pro jec t  S t  ream KWH X 10 8 

Agashashok Noatak River  820 

Holy Cross Yukon River  12,300 

Ruby Yukon River  6,400 

Rampa r t Yukon R iver  34,200 

Porcup i ne Porcupine River  2,320 

Woodchopper Yukon River  14,200 

Yukon-Taiya 2 Yukon R iver  21,300 

Crooked Creek Kuskokwim River  9,400 

Chakachamna Chakachatna River  1,600 

Devi 1 Canyon) 3 
Watana . j .  
Vee 1 .  Sus i tna  River  

Denal i 1 

Bradley Lake 4 
Bradley River  368 

Wood Canyon Copper River  21,900 

Hydro p r o j e c t s  which might  e f f e c t  na tu ra l  
gas power generat ion. 

1. (mm kwh/yr - m i l l i o n s  o f  k i l o w a t t  hours per year; mcf/kwh - thousands 
o f  cub ic  fee t  per k i l owa t t -hou r ;  b c f / y r  - b i l l i o n s  o f  cub i c  f e e t  per  year. 

2. Development o f  Yukon-Taiya would d im in i sh  energy p o t e n t i a l  o f  downstream 
s i t e s  on the  Yukon River .  

3. Four u n i t s  o f  Upper Susitna p r o j e c t .  
4. Author ized p ro jec t .  

Source: Alaska Power Admin i s t ra t i on  



Tabel 8. Electr ical-power-generat ion f a c t  sheet 
A d d i t i o n a l  e f f e c t s  o f  cont inued i nc reas ing  r e l i a n c e  on gas f o r  power genera t ion  

Summary c h a r t :  Add i t i ona l  gas r e q u i r e d  f o r  power generat ion 

( ~ i  1 l ion  cub i c  f e e t  p e r  year )  

High growth 16.9 51.9 70.0 105.1 140.1 
Medium growth 12.5 35.5 46.6 71.5 96.4 
Low growth 10.1 27.0 33.8 43.0 52.2 

Source: Alaska Power A d m i n i s t r a t i o n  da ta  and DGGS 
c a l c u l a t i o n s .  

Method: (1) Alaska Power A d m i n i s t r a t i o n  p ro jec ted  
poss ib l e  doub l ing  o f  t h e  percentage o f  i n s t a l l e d  
capac i t y  o f  n a t u r a l  gas by 1985. 

I n s t a l l e d  Capac i ty  (%) 

Natura l  gas 35 59-74 
O i  1 29 17 
Coa 1 24 19-4 
Hydro 12 5 

Therefore,  i t  was assumed t h a t  by 1985 
t he re  cou ld  be a  p o s s i b l e  doub l i ng  o f  the 
percentage o f  power generated by n a t u r a l  gas. 

(2)  Alaska Power A d m i n i s t r a t i o n  p r o j e c t e d  requ i red  
kwh/year f o r  1980, 1990, and 2000 f o r  h igh ,  medium, 
and low growth. P r o j e c t i o n s  f o r  1985 and 1995 
i n t e r p o l a t e d  by DGGS. 

Power gas 
generated (%) 6  0  80 80 8  0  80 
(present  : 40%) 

A d d i t i o n a l  2 0  4 0  40 40 40 

P r o j e c t e d  requi  rements (mm kwh) : 



Table 8. E lec t r i ca l -power -genera t ion  f a c t  sheet 
Add i t iona l  e f f e c t s  o f  cont inued increasing r e l i a n c e  on gas f o r  power generat ion 

(cont i nued) 

Add i t iona 1 requ i r e d  (mrn kwh) : 

1980 1985 1990 1995 2000 - - 
A d d i t i o n a l  gas requi  red (bc f )  : 

Note: Conversion f a c t o r  o f  0.00876 mcf/kwh der ived from: 

1 kwh = 9,895 Btu a t  34% e f f i c i e n c y  
1 c f  = 1,130 Btu 

there fore ,  0.00876 mcf/kwh 



Table 9. Indus t ry  f a c t  sheet 1 

Aluminum: 19.71-59.13 b i l l i o n  cubic f e e t  per  year 

150,000 tons/yr  
30,000 kwh/ton 
4,500 rnrn kwh/yr 
(. 00876 mcf/kwh) 
39.42 b c f / y r  

Assumption: A l l  power generated by n a t u r a l  gas. 

Copper smel ter :  5.5 b i l l i o n  cubic f e e t  per  year 

Cement p l a n t :  1.5 b i l l i o n  cubic f e e t  per  year 

1 mm b b l / y r  
4 rnm c f /day 
1.5 b c f / y r  

Iron-ore p e l l e t  p l a n t :  8.2 b i l l i o n  cub ic  f e e t  per year 

F i v e  m i l l i o n  tons o f  o re  p e l l e t s / y e a r  
105 megawatt power requirements 

1 .  These f i g u r e s  were supp l ied  by the Department o f  Commerce 
and Economic Development (October 7, 1975 memorandum). 



Table 9. I ndus t r y  f ac t  sheet 
1 

(cont inued) 

Methanol p l a n t :  24 b i l l i o n  cubic feet per year 

Source: Celanese Corp. 

This i s  a l a r g e  (wor ld -s ize)  u n i t  which uses n a t u r a l  
gas as a  feed stock t o  produce ant i f reeze,  so lvents ,  
and o the r  chemical products.  

Ammonia-urea p l a n t :  40 b i l l i o n  cubic fee t  per  year 

Source: Un ion-Co l l ie r  

Polyethylene and ethy lene g l y c o l  p l a n t :  15 m i l l i o n  cub ic  f e e t  
per year methane 

35 m i l l i o n  cub ic  fee t  
per year ethane 

1. These f i gu res  were supp l ied  by the  Department o f  Commerce 
and Economic Development (October 7, 1975 memorandum). 
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Table 10. Alaskan natural gas demand analysis 

Natural Gas in Bill i o n s  of Cubic Fee: 

years ! ;974 1975 1976 1977 1978 1?13 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 

i . Demand-H igh I 
Population 3 . 9  I - -  36.2 38.6 40.9 43.2 45.5 47.9 51.0 54.1 57.3 6O.k 63.5 69.0 74.4 79.9 85.3 90.8 

I 2. Demand-Pipeline i 

Corridor ! ! 21.2 22.8 24.4 26.0 27.6 29.7 31.8 33.9 36.0 38.1 
j 

3. Demand-H igh 
Population and I 
Pipe1 ine 1 I 
Corridor 36.2 38.6 40.9 43.2 45.6 47.9 72.2 76.9 81.7 86.4 91.1 98.7 106.2 113.8 121.3 128.9 

. Cook Inlet 
Royal ty 

i 
I 13.0 13.4 15.5 21.7 25.0 25.1 25.2 25.4 25.6 25.5 25.6 25.7 25.8 25.8 

5. Prudhoe Bay 
I 

Roya 1 ty ! 30.0 55.0 85.0 110.0 137.0 137.0 137.0 137.0 137.0 137.0 

6 .  Total Royalty 13.0 13.4 15.5 21.7 55.0 80.1 110.2 135.4 162.6 162.5 162.6 162.7 162.8 162.8 
i 7 .  Cumulative 1 

Roya 1 ty i 13.0 26.4 42.3 63.7 118.7 198.8 309.0 444.k 607.0 769.5 932.1 1094.8 1257.6 ih20.4 

. Total 
Commi tted I 
Natural Gas I 843.4 (January 1 ,  1975) 

9. Cumulative 
Comm i t ted 

Natural Gas use21 36.2 74.8 115.7 158.9 204.5 252.4 303.4 357.5 414.8 475.2 538.7 607.7 682.1 762.0 843.4 843.4 
1:. Cumulative 

(Above High 

I Royalty Surplus 
j 

Population Only; ; 13.0 26.4 42.3 63.7 118.7 198.8 309.0 444.4 607.0 769.5 932.1 1094.8 1253.7 1225.7 

1 ; .  Cumulative 1 Royalty Surplus i 
i (Above 1 and 2) i 13.0 26.4 42.3 63.7 97.5 154.8 240.6 350.6 485.0 617.8 748.6 877.4 1000.3 1334.2 
r 

12. Remaining I 
Committed i 

i I 

tlatural Gas i 
i 843.4 807.2 768.6 727.2 6EL.5 638.9 591.0 540.0 485.9 428.6 368.2 304.7 235.7 161.3 81.4 

Cumulative 
Tota 1 

972.0 

291.5 

1263.5 

318.4 

1102.0 

1420.4 

1420.4 

843.4 

1325.7 

1034.2 


