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T E S T I M O N Y  O F  M A R K  N E C E S S A R Y  
T e s o r o  A l a s k a  P e t r o l e u m  C o m p a n y

B e f o r e  t h e  
S e n a t e  R e s o u r c e  C o m m i t t e e  

a n d
S e n a t e  S p e c i a l  C o m m i t t e e  o n  O i l  & G a s

S e p t e m b e r  2 0 ,  1 9 9 0  
F a i r b a n k s ,  A l a s k a

" E c o n o m i c  C o n s e q u e n c e s  o f  a  S h u t  D o w n  o f  t h e  
T r a n s  A l a s k a  P i p e l i n e "

B A C K G R O U N D

T e s o r o  A l a s k a  e m p l o y s  t w o  h u n d r e d  A l a s k a n s  a n d  o p e r a t e s  a
8 0 , 0 0 0  B P D  r e f i n e r y  n o r t h  o f  K e n a i ,  A l a s k a  p r o d u c i n g  m o t o r  f u e l s ,  
j e t  f u e l s ,  h e a t i n g  o i l s ,  p r o p a n e  a n d  o t h e r  p e t r o l e u m  p r o d u c t s  
t h a t  a r e  d i s t r i b u t e d  t h r o u g h o u t  t h e  s t a t e  o f  A l a s k a .  T e s o r o  a l s o  
p r o d u c e s  r e s i d u a l  f u e l  o i l  w h i c h  i s  e x p o r t e d  t o  t h e  F a r  E a s t .  
A p p r o x i m a t e l y  8 5 %  o f  T e s o r o ' s  c r u d e  o i l  f e e d s t o c k  i s  A l a s k a  N o r t h  
S l o p e  ( A N S )  [ 4 5 , 0 0 0  B P D  A N S  i s  o b t a i n e d  f r o m  t h e  S t a t e  o f  A l a s k a  
u n d e r  t h e  c u r r e n t  r o y a l t y  o i l  c o n t r a c t ] .

T e s o r o ' s  c r u d e  o i l  s t o r a g e  c a p a c i t y  i s  a p p r o x i m a t e l y  9 0 0 , 0 0 0  
b a r r e l s  w h i c h  r e p r e s e n t s  a p p r o x i m a t e l y  1 0  d a y s  o f  o p e r a t i o n .  T h e  
t y p i c a l  i n v e n t o r y  p r o v i d e s  f i v e  d a y s  o f  o p e r a t i o n  w h i c h  c o i n c i d e s  
w i t h  t h e  f r e q u e n c y  o f  o i l  t a n k e r  d e l i v e r i e s  f r o m  V a l d e z .

E F F E C T S  O F  A L Y E S K A  P I P E L I N E  S H U T D O W N

A .  P l a n n e d  S h u t d o w n s

I n  t h e  e v e n t  a d e q u a t e  n o t i c e  i s  p r o v i d e d  ( a t  l e a s t  s i x t y  
d a y s  n o t i c e )  i t  i s  p o s s i b l e  t o  r e p l a c e  t h e  A N S  w i t h  o t h e r  c r u d e  
o i l s ;  h o w e v e r  t h e r e  a r e  c o n s i d e r a b l e  l i m i t a t i o n s  o n  t h e  t y p e s  o f  
c r u d e  o i l  t h a t  c a n  b e  p r o c e s s e d  a t  T e s o r o ' s  r e f i n e r y  w h i c h  w a s  
e x p a n d e d  a n d  m o d e r n i z e d  i n  t h e  m i d  1 9 8 0 ' s  t o  s p e c i f i c a l l y  h a n d l e  

A N S .

B .  U n p l a n n e d  S h u t  D o w n s  [ A n y  s h u t d o w n  o c c u r r i n g  w i t h  l e s s  t h a n  
s i x t y  d a y s  n o t i c e ] .

T h e  t o t  ■’ I  e c o n o m i c  i m p a c t  t o  T e s o r o  A l a s k a  a n d  t h e  S t a t e  o f  
A l a s k a  w o u l d  i n c r e a s e  a s  t h e  d u r a t i o n  o f  t h e  s h u t d o w n  i n c r e a s e s  
a s  w e l l  a s  t h e  t i m e  o f  y e a r  o f  t h e  s h u t d o w n .  I  h a v e  p r o v i d e d  
t h r e e  s c e n a r i o ' s  t h a t  i l l u s t r a t e  p o t e n t i a l  e c o n o m i c  i m p a c t s  o f  a  

s h u t d o w n .



E x p e c t e d  E f f e c t s :

1 .  S h o r t a g e  o f  a t  l e a s t  3 5 0 , 0 0 0  b b l s  t o  T e s o r o  n e c e s s i t a t ­
i n g  r e d u c t i o n  i n  r e f i n e r y  t h r o u g h p u t  f r o m  8 0 , 0 0 0  

b b l s / d a y  t o  5 0 , 0 0 0  b b l s / d a y  w i t h  a l l  d o w n s t r e a m  u n i t s  
r e d u c e d  t o  m i n i m u m  t h r u p u t s  c a u s i n g  a  s h o r t a g e  o f  r e ­
f i n e d  p r o d u c t s  t h a t  w o u l d  p o t e n t i a l l y  p r e v e n t  m e e t i n g  
c o n t r a c t u a l  c o m m i t m e n t s  f o r  a l l  p r o d u c t s .

2 .  T h e r e  i s  a  r e a l  p o s s i b i l i t y  o f  a  s h u t d o w n  w i t h i n  1 0  
d a y s  d e p e n d i n g  o n  v e s s e l  a v a i l a b i l i t y  a n d  c o n g e s t i o n  a t  
V a l d e z .  ( T e s o r o  a c t u a l l y  r a n  o u t  o f  A N S  c r u d e  a f t e r  
t h e  E x x o n  V a l d e z  a c c i d e n t  a n d  h a d  t o  s u b s t i t u t e  A N S  
w i t h  o n e  c a r g o  o f  C o o k  I n l e t  c r u d e . )

3 .  T h e  r e f i n e r y  w o u l d  a l s o  b e  s u b j e c t  t o  c o s t s  a s s o c i a t e d  
w i t h  d e l a y s  i n c u r r e d  b y  v e s s e l s  a l r e a d y  s c h e d u l e d  t o  
l i f t  r e f i n e d  p r o d u c t s  ( T a n k e r  c o s t s  a p p r o x i m a t e l y  

$ 2 0 , 0 0 0  p e r  d a y ) .

N o .  2 :  A  s h u t d o w n  o f  f i f t e e n  ( 1 5 )  d a v 3  i n  A p r i l .

E x p e c t e d  E f f e c t s :

1 .  S h o r t a g e  o f  a t  l e a s t  1 , 0 5 0 , 0 0 0  b b l s  n e c e s s i t a t i n g  r e ­
d u c t i o n  o f  t h r o u g h p u t s  f r o m  8 0 , 0 0 0  t o  5 0 , 0 0 0  f o r  5  t o  8  
d a y s  a n d  s h u t d o w n  o f  t h e  r e f i n e r y  o n  t h e  8 t h  d a y  f o l ­
l o w i n g  t e r m i n a t i o n .

2 .  A  s h u t d o w n  o f  T A P S  f o r  1 5  d a y s  w o u l d  c a u s e  m a j o r  s u p p l y
p r o b l e m s  o n  t h e  w e s t  c o a s t  a s  w e l l  a s  A l a s k a .  I t  i s
e x p e c t e d  t h a t  t h e s e  s u p p l y  p r o b l e m s  c o u l d  c a u s e  t h e  d u ­
r a t i o n  o f  s h u t d o w n  t o  b e  a s  m u c h  a s  3 0  d a y s  a s  t h e  e a r ­
l i e s t  f o r e i g n  c r u d e  c o u l d  b e  o b t a i n e d  w o u l d  b e  i n  t h e  

3 0 - 4 5  d a y  r a n g e .

3 .  W e e k l y  o p e r a t i n g  c o s t s  d u r i n g  a  s h u t  d o w n  w o u l d  b e  i n  

t h e  r a n g e  o f  $ 5 0 0 , 0 0 0 .

4 .  R e d u c t i o n  o f  j e t  f u e l  p r o d u c t  a v a i l a b i l i t y  t o  t h e  A n ­
c h o r a g e  A i r p o r t  f r o m  t h e  c u r r e n t  l e v e l s  o f  1 2 - 1 5 , 0 0 0  
b b l s / d a y  w h i c h  w o u l d  h a v e  p o t e n t i a l l y  p e r m a n e n t  i m p a c t  

f o r  s o m e  a i r  f r e i g h t  o p e r a t i o n s .

5 .  T h e r e  w o u l d  b e  e v e n  m o r e  c o s t l y  i n t e r r u p t i o n s  i n  t h e  
m a r i n e  v e s s e l  s c h e d u l e s  w h i c h  w o u l d  c a u s e  d e m u r r a g e  

c l a i m s  a s  r e f e r e n c e d  i n  t h e  f i r s t  s c e n a r i o .

N o . l i  A s h u td o w n  o f  f i v e  ( 5 )  d a y s  i n  J u n e .



6 . S i g n i f i c a n t  c o s t  e x p o s u r e  f o r  f r e e z e  p r o t e c t i o n  a t  t h e  
r e f i n e r y  w i t h  p o t e n t i a l  e q u i p m e n t  d a m a g e  r e l a t e d  t o  
c o l d  w e a t h e r  s h u t d o w n s .

7 .  R e a l  p o t e n t i a l  f o r  s t a t e  w i d e  g a s o l i n e  s h o r t a g e s  f o r  
a l l  g r a d e s  o f  g a s .

N o .  3 ;  A  s h u t d o w n  o f  t h i r t y  ( 3 0 )  d a y s  a t  a n y  t i m e .

E x p e c t e d  E f f e c t s :

1 .  A  s h o r t a g e  o f  a t  l e a s t  2 , 1 0 0 , 0 0 0  b b l s  r e s u l t i n g  i n  a  
r e d u c t i o n  o f  t h r u p u t s  t o  5 0 , 0 0 0  b p d  f o r  8  d a y s  a n d  a  
t o t a l  r e f i n e r y  s h u t d o w n  t h e r e a f t e r

2 .  T h e  s h u t d o w n  w o u l d  b e  e x p e c t e d  t o  c o n t i n u e  f o r  3 0  -  4 5  

d a y s  w i t h  a  m i n i m u m  c o s t  i n  t h e  r a n g e  o f  1 . 8  t o  2 . 7  
m i l l i o n  d o l l a r s  a t  t h e  r e f i n e r y  a l o n e .

3 .  A  3 0  d a y  s h u t d o w n  o f  t h e  p i p e l i n e  w o u l d  h a v e  p e r m a n e n t  
e f f e c t s  o n  o u r  c r u d e  s u p p l y  a n d  t r a n s p o r t a t i o n  s y s t e m .  
A  l o s s  o f  1 . 8  m b d  f o r  a n y  l e n g t h  o f  t i m e  w o u l d  c a u s e  
m a j o r  s u p p l y  p r o b l e m s  o n  t h e  e n t i r e  U . S .  W e s t  C o a s t .  
T h e r e  w o u l d  b e  a  r e s u l t a n t  s c r a m b l e  f o r  c r u d e  o i l  a n d  
p r o d u c t s  i n  t h e  P a c i f i c  R i m .  T e s o r o ' s  a b i l i t y  t o  c o m ­
p e t e  f o r  t h e  r e m a i n i n g  a v a i l a b l e  s u p p l i e s  w o u l d  b e  a f ­
f e c t e d  b y  t h e  i n c r e a s i n g l y  d i f f i c u l t i e s  i n  g e t t i n g  
s h i p p e r s  t o  o p e r a t e  i n  A l a s k a .  T h e  u l t i m a t e  e f f e c t  e x ­
p e c t e d  i s  t h a t  w e  w o u l d  h a v e  t o  p a y  h i g h e r  t h a n  m a r k e t  
p r i c e s  t o  c o v e r  o u r  n e e d s .

4 .  T h e r e  w o u l d  b e  a  r e d u c t i o n  o f  g a s o l i n e  i n  e x c e s s  o f
4 0 0 , 0 0 0  b b l s ;  5 0 0 , 0 0 0  b b l s  o f  j e t  f u e l ;  2 0 0 , 0 0 0  b b l s  o f
d i e s e l  a n d  t w o  c o m p l e t e  c a r g o s  o f  f u e l  o i l  e x p o r t s  t o  

t h e  F a r  E a s t .

5 .  I f  t h e  i n t e r r u p t i o n  o c c u r r e d  i n  t h e  w i n t e r  t h e r e  c o u l d
b e  h i g h  c o s t s  a s s o c i a t e d  w i t h  f r e e z e  p r o t e c t i o n  a s  w e l l
a s  i n c r e a s e d  h a z a r d s  i n  s t a r t i n g  t h e  r e f i n e r y  a f t e r  
s u p p l i e s  a r e  r e e s t a b l i s h e d .

C O N C L U S I O N

T h e  s t a t e w i d e  p e t r o l e u m  p r o d u c t  s h o r t a g e s  w o u l d  h a v e  a  m a j o r  
n e g a t i v e  i m p a c t  o n  A l a s k a ' s  e c o n o m y  i n  g e n e r a l  a n d  w o u l d  e s p e ­
c i a l l y  h i t  t h e :  a i r  t r a n s p o r t a t i o n  m a r k e t  h a r d .  T e s o r o  w o u l d  b e  
f a c e d  w i t h  t h e  p o t e n t i a l  o f  a  v a s t  i n c r e a s e  i n  o p e r a t i n g  c o s t s  
t h a t  w o u l d  i n  n o  w a y  b e  o f f s e t  b y  r e v e n u e s .  I t  s h o u l d  b e  n o t e d  
t h a t  T e s o r o ' s  i n t e r r u p t i o n  c o u l d  a l s o  i m p a c t  t h e  r e t a i l  

a v a i l a b i l i t y  o f  g a s o l i n e  t h r u o u t  t h e  s t a t e  a t  T e s o r o ,  7 - 1 1 ,  a n d  
s e v e r a l  o f  t h e  o t h e r  m a j o r  r e t a i l e r s  i n  A l a s k a .
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September 13, 1990

The Honorable Bettye Fahrenkamp 
Alaska State Senate 
119 N. Cushman St., Suite 201 
Fairbanks, Alaska 99702

Dear Senator Fahrenkamp:

The enclosed narrative was prepared for your hearing scheduled 
September 20th. Chuck Logsdon, senior petroleum economist, will also be 
available to address any technical questions you, other committee members 
or staff may have.

Sincerely,

Well
Assistant Commissioner

RW/sp

Enclosure
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D E P A R T M E N T  O F  R E V E N U E  CO M M ENTS C O N C E R N I N G  O I L  P R O D U C T I O N — R E V E N U E  

C O N S E Q U E N C E S  O F  D I S R U P T I O N  A N D  M O N I T O R I N G  A D E Q U A C Y

M s r . u p . t i j m

F r o m  t i m e  t o  t i m e  t h e r e  h a v e  b e e n  d i s r u p t i o n s  I n  p r o d u c t i o n  f l o w  
t h r o u g h  t h e  p i p e l i n e .  T h e  c a u s e s  a r e  v a r i e d ;  s c h e d u l e d  o r  u n s c h e d u l e d  
m a i n t e n a n c e ,  t h e  g r o u n d i n g  o f  t h e .  E X X O N  V A L D E Z ,  r e g u l a t o r y  d i s p u t e s  o v e r  
a i r  q u a l i t y  a n d  t h e  I n v a s i o n  o f  P a n a m a .  B e c a u s e  o i l  p r o d u c t i o n  f r o m  t h e  
N o r t h  S l o p e  I s  I n  d e c l i n e  d u e  t o  t h e  d e c l i n e  I n  t h e  m a m m o th  P r u d h o e  B a y  
f i e l d ,  t h e s e  d i s r u p t i o n s  c a n n o t  b e  m a d e  u p  q u i c k l y .  A s  a  r e s u l t ,  a n y  
d i s r u p t i o n  1 n  t h e  f l o w  o f  o i l  d o w n  t h e  p i p e l i n e  h a s  n e g a t i v e  I m p a c t s  o n  
t h e  a m o u n t  o f  A N S  m o v e d  t o  m a r k e t  a n d  t h e r e f o r e  r e d u c e s  S t a t e  r e v e n u e s .  
A s s u m i n g  p r o d u c t i o n  o f  1 . 8  m i l l i o n  b b l / d a y  a n d  $ 1 5 / b b l  w e l l h e a d  v a l u e ,  
t o t a l  d i s r u p t i o n s  1 n  p i p e l i n e  t h r o u g h p u t  w o u l d  c o s t  t h e  S t a t e  $ 6 . 7 5  
m i l l i o n  p e r  d a y ,  $ 4 7 . 2 5  m i l l i o n  p e r  w e e k ,  o r  $ 2 0 5 . 9  m i l l i o n  p e r  m o n t h .

T h i s  n e g a t i v e  I m p a c t  d o e s  n o t  i n c l u d e  t h e  I n d i r e c t  I m p a c t  o f  
p r o d u c t i o n  d i s r u p t i o n  o n  t h e  T A P S  p i p e l i n e  t a r i f f .  T h e  f e w e r  t h e  n u m b e r  
o f  b a r r e l s  t h a t  f l o w  t h r o u g h  t h e  p i p e l i n e ,  t h e  l a r g e r  t h e  c o s t  p e r  b a r r e l  
t o  s h i p  t h e  o i l  f r o m  t h e  N o r t h  S l o p e  t o  V a l d e z .  B e c a u s e  t h e  t a x p a y e r  c a n  
d e d u c t  t h e  c o s t  o f  p i p e l i n e  t r a n s p o r t a t i o n  t o  a r r i v e  a t  t h e  w e l l h e a d  
v a l u e ,  t h i s  r e d u c e s  t h e  p r o d u c t i o n  t a x  a n d  t h e  S t a t e ' s  r o y a l t y  v a l u e .  I t  
1 s  e s t i m a t e d  t h a t  t h e  1 9 8 9  d i s r u p t i o n  1 n  o u t p u t  c a u s e d  b y  t h e  E X X O N  
V A L D E Z  a c c i d e n t  p l u s  u n e x p e c t e d  a d v e r s e  s u m m e r  o p e r a t i n g  c o n d i t i o n s  a d d e d  
n e a r l y  $ . 2 0 / b b 1 t o  t h e  c o s t  o f  s h i p p i n g  o i l  o f f  t h e  N o r t h  S l o p e  1 n  1 9 9 0  
s i n c e  A l y e s k a  i s  a l l o w e d  t o  c a p t u r e  t h e  I n c r e a s e d  c o s t  a g a i n s t  b a r r e l s  
s h i p p e d  i n  t h e  f o l l o w i n g  y e a r .

M o n i t o r i n g

T h e  D e p a r t m e n t  o f  R e v e n u e  r e c o n c i l e s  t h e  r e p o r t e d  a m o u n t  o f  t a x a b l e  
o i l  p r o d u c t i o n  w i t h  t h e  p r o d u c t i o n  a l l o c a t i o n  r e p o r t s  u s e d  b y  t h e  o i l  
f i e l d  o p e r a t o r s  t o  a l l o c a t e  p r o d u c t i o n  a m o n g  w o r k i n g  I n t e r e s t  o w n e r s .  
T h e s e  p r o d u c t i o n  a m o u n t s  a r e  a l s o  c o m p a r e d  w i t h  t h e  p r o d u c t i o n  r e p o r t e d  
b y  t h e  o i l  f i e l d  o p e r a t o r s  t o  t h e  A l a s k a  O i l  a n d  G a s  C o n s e r v a t i o n  
C o m m i s s i o n  ( F o r m  1 0 - 4 0 5 ) .  T h i s  r e c o n c i l i a t i o n  o c c u r s  a s  t h e  p r o d u c t i o n  
t a x  I s  r e c e i v e d  o n  a  m o n t h l y  b a s i s .  T h e  t a x  1 s  d u e  o n e  m o n t h  a f t e r  t h e  
m o n t h  1 n  w h i c h  t h e  o i l  1 s  p r o d u c e d  s o  t h e  D e p a r t m e n t  h a s  c u r r e n t  
I n f o r m a t i o n  o n  o i l  p r o d u c t i o n  o n  a  o n e  m o n t h  l a g g e d  b a s i s .

I n  c o n t r a s t ,  t h e  o i l  a n d  g a s  c o r p o r a t e  i n c o m e  t a x  ( e x t r a c t i o n  f a c t o r )  
1 s  r e c o n c i l e d  t o  p r o d u c t i o n  s t a t i s t i c s  o n  a n  a n n u a l  b a s i s .  T h e  
p r o d u c t i o n  s o u r c e  d a t a ,  h o w e v e r ,  1 s  t h e  s a m e .

B o t h  a u d i t  d i v i s i o n s  c a n ,  a n d  o f t e n  d o  s u p p l e m e n t  t h e  a b o v e  d a t a  w i t h  
c u r r e n t  o i l  p r o d u c t i o n  I n f o r m a t i o n  h e l d  b y  t h e  D e p a r t m e n t  o f  N a t u r a l  
R e s o u r c e s  D i v i s i o n  o f  O i l  a n d  G a s .
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Expected and Historical Crude Oil Prices 
For Alaska North Slope Crude and OPEC Marker 

In 1989 constant $/barrel

Low Scenario Mid Scenario High Scenario

Fiscal
Year

Saudi Lt 
Ras Tanura

ANS at 
Wellliead

Saudi Lt 
Ras Tanura

ANS at 
Wellliead

Saudi Lt 
Ras Tanura

ANS;
Wclllu

1990 16.18 11.80 16.33 12.15 16.37 12.46
1991 15.35 10.90 16.95 12.83 . • 17.95 14.54
1992 14.91 11.26 17.08 13.78 17.93 15.24
1993 14.49 11.04 17.19 13.95 18.26 16.05
1994 14.37 11.13 17.34 14.29 18.48 16.61
1995 14.26 11.06 17.49 14.41 18.69 17.03
1996 14.18 11.21 17.68 14.75 18.98 17.68
1997 14.10 11.41 17.85 15.17 19.28 18.37
1998 14.03 11.44 18.02 15.44 19.57 18.84
1999 13.96 11.35 18.20 15.63 19.88 19.27
2000 13.87 11.07 18.38 15.46 20.19 19.33
2001 13.83 10.83 18.53 15.45 20.50 19.49
2002 13.72 10.51 18.58 15.42 20.81 19.78
2003 13.61 10.16 18.63 15.42 21.12 20.07
2004 13.50 9.71 18.68 15.44 21.45 20.39
2005 13.38 9.11 18.73 15.50 21.77 20.80
2006 13.27 8.15 18.78 15.55 22.10 21.15
2007 13.16 6.40 18.83 15.53 22.44 21.51
2008 13.06 3.61 18.88 15.51 22.78 21.85
2009 12.95 4.19 18.93 15.47 23.13 22.25
2010 12.84 4.50 18.97 15.38 23.48 22.61

•  •  •



Simulated Oil Production 
(Millions of barrels/day) 

Low Scenario

I’mdhoc NGL’s Kuparuk
Milne
Point EndlcoltLlsburnc

West
Sak

North
Star

Pt
Nlnkuk Mclntrje

Total
ANS

Cook
Inlet

Total
Alaska

1989 1.48 0.06 0.30 0.00 0.10 0.04 0.00 0.00 0.00 0.00 1.97 0.00 1.97

1990 1.32 0.04 0.29 0.02 0.10 0.04 0.00 0.00 0.00 0.00 1.80 0.00 1.80

1991 1.17 0.04 0.26 0.03 0.10 0.04 0.00 0.00 0.00 0.00 1.63 0.00 1.63

1992 1.07 0.04 0.24 0.03 0.09 0.04 0.00 0.00 0.00 0.00 1.49 0.00 1.49

1993 0.98 0.03 0.22 0.03 0.07 0.04 0.00 0.00 0.00 0.00 136 0.00 136

1994 0.95 0.03 0.18 0.02 0.06 0.03 0.00 0.00 0.02 0.05 134 0.00 134

1995 0.85 0.03 0.15 0.02 0.06 0.03 0.00 0.00 0.02 0.05 1.20 0.00 1.20

1996 0.76 0.03 0.13 0.02 0.05 0.03 0.00 0.00 0.02 0.05 1.07 0.00 1.07

1997 0.64 0.03 0.11 0.01 0.05 0.03 0.00 0.00 0.02 0.05 0.93 0.00 0.93

1998 0.54 0.02 0.10 0.01 0.04 0.02 0.00 0.00 0.02 0.04 0.79 0.00 0.79

1999 0.46 0.01 0.08 0.01 0.04 0.02 0.00 0.00 0.02 0.04 0.67 0.00 0.67

2000 0.38 0.01 0.07 0.00 0.04 0.02 0.00 0.00 0.02 0.0-1 0.56 0.00 0.56

2001 032 0.01 0.06 0.00 0.03 0.02 0.00 0.00 0.01 0.04 0.48 0.00 0.48

2002 0.28 0.01 0.05 0.00 0.03 0.01 0.00 0.00 0.01 0.03 0.42 0.00 0.42

2003 0.24 0.01 0.04 0.00 0.03 0.01 0.00 0.00 0.01 0.03 036 0.00 036

2004 0.20 0.01 0.04 0.00 0.02 0.01 0.00 0.00 0.01 0.03 031 0.00 031

2005 0.16 0.01 0.03 0.00 0.02 0.01 0.00 0.00 0.01 0.03 0.26 0.00 0.26

2006 0.12 0.00 0.03 0.00 0.02 0.01 0.00 0.00 0.01 0.02 0.20 0.00 0.20

2007 0.03 0.00 0.02 0.00 0.02 0.00 0.00 0.00 0.00 0.02 0.15 0.00 0.15

2008 0.04 0.00 0.02 0.00 0.01 0.00 0.00 0.00 0.00 0.02 0.10 0.00 0.10

2009 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.02 0.00 0.02

2010 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.02 0.00 0.02



S i m u l a t e d  O i l  P r o d u c t i o n  
( M i l l i o n s  o f  b a r r e l s / d a y )  

M i d  S c e n a r i o

Prudhoe NGL’s Kuparuk
MUne
Point EndlcottLlsburnc

West
Sak

North
Star

Pt
Nlnkuk Mclntryc

Total
ANS

Cook
Inlet

Total
Alaska

1989 l.dR fi Ait 0.30 0.00 0.10 0.04 0.00 0.00 0.00 0.00 1.97 0.000 1.969

1990 133 0.05 0.4? 0.02 0.10 0.04 0.00 0.00 0.00 0.00 1.83 0.041 1.873

1991 1.22 0.05 0.27 oJ3 0.11 0.04 0.00 0.00 0.00 0.00 1.71 0.037 1.750

1992 1.11 0.04 0.25 0.03 0.11 0.04 0.00 0.00 0.00 0.00 1.57 0.034 1.607

1993 1.06 0.04 0.22 0.03 0.09 0.04 0.01 0.00 0.00 0.00 1.48 0.030 1.512

1994 0.97 0.03 0.19 0.03 0.08 0.04 0.01 0.00 0.02 0.06 1.42 0.027 1.447

199S 0.89 0.03 0.16 0.02 0.07 0.03 0.02 0.00 0.02 0.06 1.31 0.024 1.330

1996 0.82 0.02 0.14 0.02 0.07 0.03 0.02 0.00 0.02 0.06 1.20 0.022 1.221

1997 0.73 0.02 0.12 0.02 0.07 0.03 0.02 0.00 0.02 0.06 1.08 0.020 1.104

1998 0.67 0.02 0.10 0.01 0.07 0.03 0.04 0.00 0.02 0.06 1.00 0.018 1.022

1999 0.62 0.02 0.09 0.01 0.06 0.02 0.04 0.00 0.02 0.05 0.92 0.016 0.935

2000 0.56 0.01 0.07 0.01 0.05 0.02 0.06 0.05 0.02 0.05 0.90 0.014 0.911

2001 0.52 0.01 0.06 0.00 0.05 0.02 0.06 0.06 0.02 0.04 0.83 0.013 0.842

2002 0.45 0.01 0.05 0.00 0.04 0.02 0.08 0.06 0.02 0.04 0.76 0.012 0.774

2003 0.40 0.01 0.04 0.00 0.04 0.01 0.08 0.06 0.01 0.03 0.69 0.012 0.706

2004 0.36 0.01 0.04 0.00 0.03 0.01 0.11 0.05 0.01 0.03 0.65 0.009 0.663

2005 033 0.01 0.03 0.00 0.03 0.01 0.10 0.04 0.01 0.03 0.59 0.009 0.603

2006 0.29 0.01 0.03 0.00 0.03 0.01 0.15 0.03 0.01 0.03 0.58 0.008 0.588

2007 0.25 0.00 0.02 0.00 0.02 0.01 0.15 0.03 0.01 0.02 0.52 0.007 0.528

2008 0.21 0.00 0.02 0.00 0.02 0.01 0.15 0.03 0.01 0.02 0.47 0.006 0.478

2009 0.19 0.00 0.02 0.00 0.02 0.01 0.15 0.02 0.01 0.02 0.43 0.006 0.437

2010 0.16 0.00 0.01 0.00 0.01 0.01 0.14 0.02 0.00 0.02 0.38 0.005 0.388
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Simulated Oil Production 
(Millions of barrels/day)

High Scenario

Prudhoe NUL’s Kuparuk
Milne
Point EndlcottLlsburnc

West
Sak

North
Star

Pt
Nlakuk Mclntrye

Total
ANS

Cook
Inlet

Total
Alaska

1989 1.48 0.06 0.30 0.00 0.10 0.04 0.00 0.00 0.00 0.00 1.97 0.000 1.969
1990 1.34 0.05 0.30 0.02 0.11 0.04 0.00 0.00 0.00 0.00 1.87 0.041 1.908
1991 1.25 0.06 0.31 0.03 0.13 0.04 0.00 0.00 0.00 0.00 1.81 0.037 1.851
1992 1.15 0.06 0.30 0.04 0.12 0.04 0.00 0.00 0.00 0.00 1.70 0.034 1.732
1993 1.10 0.05 0.27 0.04 0.10 0.04 0.01 0.00 0.00 0.00 1.61 0.030 1.635
1994 1.06 0.05 0.23 0.03 0.09 0.04 0.01 0.00 0.03 0.14 1.67 0.027 1.701
1995 0.96 0.05 0.20 0.02 0.09 0.04 0.03 0.00 0.03 0.14 1.55 0.024 1.575
1996 0.89 0.04 0.17 0.02 0.08 0.04 0.04 0.00 0.03 0.14 1.45 0.022 1.474
1997 0.88 0.04 0.17 0.02 0.10 0.04 0.05 0.00 0.03 0.14 1.46 0.020 1.482
1998 0.79 0.04 0.15 0.02 0.09 0.03 0.07 0.00 0.02 0.12 1.33 0.018 1.346
1999 0.73 0.02 0.13 0.01 0.08 0.03 0.08 0.00 0.02 0.11 1.20 0.016 1.220
2000 0.66 0.02 0.11 0.01 0.07 0.03 0.09 0.08 0.02 0.10 1.19 0.014 1.199
2001 0.61 0.01 0.09 0.01 0.07 0.02 0.08 0.12 0.02 0.08 1.13 0.013 1.142
2002 0.55 0.01 0.08 0.01 0.06 0.02 0.10 0.12 0.02 0.07 1.05 0.012 1.057
2003 0.50 0.01 0.07 0.00 0.06 0.02 0.10 0.12 0.02 0.07 0.95 0.012 0.965
2004 0.44 0.01 0.06 0.00 0.05 0.02 0.12 0.11 0.01 0.06 0.88 0.009 0.892
2005 0.41 0.01 0.05 0.00 0.04 0.02 0.12 0.09 0.01 0.05 0.80 0.009 0.806
2006 0.36 0.01 0.05 0.00 0.04 0.02 0.17 0.08 0.01 0.04 0.77 0.008 0.779
2007 0.31 0.01 0.04 0.00 0.03 0.01 0.17 0.06 0.01 0.04 0.67 0.007 0.681
2008 0.26 0.01 0.04 0.00 0.03 0.01 0.17 0.05 0.00 0.03 0.61 0.006 0.614
2009 0.24 0.01 0.03 0.00 0.02 0.01 0.17 0.04 0.00 0.03 0.56 0.006 0.564
2010 0.22 0.01 0.03 0.00 0.02 0.01 0.21 0.04 0.00 0.03 0.55 0.005 0.551



■ ■*

SHORT TERM SHUTDOWNS

ALYESKA WANTS D .E .C . WANTS D .N .R , WANTS O .P .S . WANTS

D .E .C . OPPOSES D .N .R . OPPOSES

A ly e s k a  f r e e  t o  s h u t down on 
a te m p o ra r y  b a s is  u n d e r s t a t e  
la w .

O .P .S . OPPOSES

A ly e s k a  f r e e  t o  s h u t 
down u n d e r f e d e r a l la w  
u n t i l  s u c h  t im e  a s a 
s h u td o w n  becom es a b a n ­
d o nm en t o f  s e r v i c e s

B a s is : U n la w f u l d i s ­
c h a r g e  o f  " o i l "  on la n d s  
o f  s t a t e

M ea n s :
— i n j u n c t i v e  r e l i e f

B a s is : n o n c o m p lia n c e
w i t h  s t i p u l a t i o n s  
a t t a c h e d  t o  R .O .W . 
le a s e  o r  R .O .W . 
s t a t u t e

M ea n s :
— h e a r in g  on re v o c a ­
t i o n  o r  s u s p e n s io n  
— s u s p e n s io n  b e fo r e  
h e a r in g  i n  an em e rg e n c y

B a s is : sa a e as D .N .R . 
and when t h e r e  a r e  
h a r z a r d o u s  s a f e t y  c o n ­
d i t i o n s

M ea n s :
— same a s D .N .R .
— ce a a e and d e s i s t  orcfer 
f o r  h a z a rd o u s  s a f u t y  
c o n d i t i o n s

LONG TERM SHUTDOWNS

A ly e s k a  may n o t "a b a n d o n " 
o r  p e rm a n e n t ly  d i s c o n t i n u e "  
u s e  w i t h o u t  APUC a p p r o v a l 
b a se d u p o n a f i n d i n g  t h a t  
c o n t in u e d  s e r v i c e  i s  n o t 
r e q u i r e d  b y  th e  p u b l i c  c o n ­
v e n ie n c e  and n e c e s s i t y .

May be b a s is  t o  p r e v e n t u n d e r 
b o th  s t a t e  and f e d e r a l R .O .W . 
le a s e s

M e a n s :
— i n j u n c t i v e  r e l i e f  f o r  v i o l a t i o n  o f  APUC 

n o t i f i c a t i o n ;  ROW le a s e s
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S U B J E C T :

W I T N E S S E S

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

A N D
S E N A T E  S P E C I A L  C O M M I T T E E  O N  O I L  A N D  G A S

J O I N T  H E A R I N G

S E P T E M B E R  2 0 ,  1 9 9 0  

9 A M  T O  4 P M

N O E L  W I E N  L I B R A R Y ,  F A I R B A N K S

P A R T  I I

" M E A S U R I N G  P I P E L I N E  T H R O U G H P U T  F O R  T H E  P U R P O S E  O F  

D E T E R M I N I N G  R E V E N U E . "

S C H E D U L E D :  J A M E S  E A S O N ,  D I R E C T O R ,  D I V I S I O N  O F  O I L  &

G A S ,  A L A S K A  D E P A R T M E N T  O F  N A T U R A L

R E S O U R C E S

B L A I R  W O N D Z E L L  P . E . ,  S E N I O R  P E T R O L E U M  

E N G I N E E R ,  A L A S K A  O I L  A N D  G A S  C O N S E R V A T I O N

C O M M I S S I O N

T O M  C H A P M A N ,  P E T R O L E U M  M E A S U R M E N T  A N D  

C U S T O D Y  T R A N S F E R  T E C H N I C A L  E X P E R T .



D i s c u s s i o n  N o t e s  o f

J a m e s  E .  E a s o n ,  D i r e c t o r  

D i v i s i o n  o f  O i l  a n d  G a s  

A l a s k a  D e p a r t m e n t  o f  N a t u r a l  R e s o u r c e s

B e f o r e  t h e  

S e n a t e  R e s o u r c e s  C o m m i t t e e  

a n d

S e n a t e  S p e c i a l  C o m m i t t e e  o n  O i l  a n d  G a s

S e p t e m b e r  2 0 ,  1 9 9 0

A r e  P r e s e n t  M e t h o d s  o f  M e a s u r i n g  T h r o u g h p u t  f o r  t h e  

P u r p o s e  o f  D e t e r m i n i n g  R e v e n u e  A d e q u a t e ?

( A f t e r n o o n  S e s s i o n )



The discusvsion of metering and volume accounting can be divided into 
three principal categories. First, are the meters and other hardware of 
acceptable quality? In a purely technical sense, can they do the job? 
Second, assuming that the meters are up to the job, are they maintained, 
monitored, calibrated and used in a correct fashion? Are the numbers 
properly collected and reported? Third and last, does the state 
understand and interpret the reported numbers in a correct fashion? Do 
AOGCC, DNR and DOR really understand the reports?

Are the meters and hardware up to job? While I have not personally 
reviewed the specifications of the meters used on the North Slope, I 
have no reason to believe that the best available equipment was not 
used. There was (and still is) too much at stake not to start with the 
best available equipment. The diverse ownership interests in the various 
fields and various pipelines on the North Slope result in a self-policing 
system in this regard. As a reminder, though, a meter that is designed 
to be accurate within one tenth of one percent should not be expected 
to be any more accurate than that design standard.

Are the meters being properly maintained and calibrated? Again, there 
is self policing in this regard, as well as regular monitoring by the 
AOGCC. The lease owners, purchasers, shippers, pipeline owners and 
the state are all interested in maintaining the integrity of the system. 
Too many parties use the metering results to allow any room for 
discrepancy. AOGCC is responsible for monitoring and surveillance of 
the metering on the state’s behalf. I have no reason to believe that both 
the pipeline companies and the AOGCC are not doing a good job.

Does the state understand and audit the volume and metering reports 
that are filed each month? I can only speak to the reports that DNR 
receives in conjunction with its royalty accounting functions and those 
reports that are filed with the AOGCC that we in DNR also use. I have



every belief that AOGCC understands the reports that it receives and 
which we also review. We understand the volume and metering reports 
that are filed with the Division in conjunction with the monthly royalty 
reports. When questions arise, we consult with AOGCC and the 
producers to reconcile the specific concern. Extensive research 
conducted in association with the ongoing Amerada Hess royalty 
litigation has confirmed that there is not a volume accounting problem 
with respect to royalty oil. There are no orphan barrels, lost barrels or 
pirated barrels.

The respective AOGCC, DNR and DOR monthly volume numbers need 
not and will not be the same. Each agency has different standards and 
policies it uses to perform its functions. The AOGCC statutes and 
regulations, the DNR lease and the DOR statutes and regulations do not 
read the same. All parties involved should agree on the volume of 
material that comes out of the ground each month-although even there, 
there is a disagreement over whether to label certain liquids oil or gas. 
All parties can also agree on the volume number that each meter reads 
at the end of a day or a month. However, each agency follows its own 
path with respect to its own volume accounting in between the meter and 
the wellhead, and with respect to any adjustments that are made to the 
meter readings.

There are valid reasons why different volume numbers are reported to 
the different agencies. The produced volume, the volume subject to 
royalty and the volume subject to tax are not the same volume. AOGCC 
is concerned with a gross volume while DNR is interested in the net 
volume subject to royalty. Listed below are a few of the reasons why the 
"produced” volume figures for each of the agencies will not be the same.

a) One agency may label the fluid oil while a second agency may 
label the same fluid gas. A third agency may label the same fluid



NGLs. In this instance, the three agencies’ net oil figure for the 
month will not be the same.

Fuel use in the field is also treated differently by the agencies. 
DNR allows free fuel use for lease operations~no royalty is due on 
those hydrocarbons and they are not included in the totals for 
royalty obligations. AOGCC on the other hand has to include fuel 
use in its reservoir voidage figures since it represe nts produced 
(but not royalty reportable) hydrocarbons.

Each agency uses its own labels and names for the fluids produced 
and reported in the fields. NGLs are a good example of this 
difference. The NGL totals may show up in the oil, gas or NGL 
column depending on the company, the agency and the reporting 
year. Just because the labels are different does not mean that one 
or the other is wrong.

The crude oil topping plant output is also treated differently by the 
agencies. A portion of the output is not royalty bearing, but 
AOGCC is certainly interested in accounting for all the fluid that 
leaves the plant in order to correctly calculate reservoir voidage.

Gas and liquids that are reinjected arc not subject to royalty, yet 
these fluids show up on the appropriate AOGCC reports. Fluid 
losses in the field are also accounted for differently by DNR and 
the AOGCC.

Each of the agencies has its own statutes, regulations and policies 
that it follows in accounting for oil and gas production. For 
royalty purposes, DNR also has to abide by the oil and gas lease 
contracts. Until all three agencies follow the exact same rules, the 
volume figures will always be different.



7 . The oil that leaves Pump Station #1 is metered and accounted for. 
Likewise, the oil that leaves and returns to TAPS at the GVEA 
connection is metered and accounted for. We do not believe that there 
is a metering or volume accounting problem. Extensive auditing and 
independent accounting done in conjunction with the Amerada Hess 
litigation have confirmed that the numbers do make sense. If we 
thought that there was a problem, we would be doing something about 
it.

8 . In order to be able to verify the reported figures, should the state install 
its own meters at Pump Station #1? The answer is obvious to me-NO. 
To do the job right we would have to install meters for each separate 
field and this would involve a lot of meters. It would take 16 separate 
LACT meters just to replicate the existing meter configuration at Pump 
Station #1. Having two meters at each field would be like having two 
watches on one arm. The numbers would never exactly match. 
Constantly checking and monitoring the accuracy of the existing meters 
is by far the better approach to proper volume accounting.

9. Metering and correct volume accounting are important issues, and we 
treat them seriously. The figures are desk audited every month. If there 
are problems identified, we take steps to correct them. There are 
provisions for more extensive audits to be performed for DNR by the 
Department of Revenue in conjunction with major royalty or net profit 
share lessee audits. Any problems identified during those audits can be 
addressed at that time.

10. Future commingling of production and shared production facilities will 
complicate the upstream accounting for oil and gas, but the meters at the 
point of tendering and che point of tendering itself will not change.

4
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11. For the most part, downstream of the point of tendering we are not 
concerned with metering. We are interested in the meters at the GVEA 
connection since return oil is measured at that point. We are also 
concerned with downstream losses if they affect royalty value.

0219V.txt (•)
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Testimony of Blair E Wondzell 
before the 

SENATE RESOURCES COMMITTEE 
Senate Special Committee on Oil and Gas

Hearing 
September 20, 1990 

Noel Wien Library, Fairbanks

WHY THE ALASKA OIL AND GAS CONSERVATION COMMISSION IS CONCERNED 
WITH OIL MEASUREMENT.
The Alaska Oil and Gas Conservation Commission (AOGCC) is  charged 
by statu te to protect correlative r ights and to prevent physical 
waste of hydrocarbons upstream of the sa les meter. Physical waste 
can occur from blowouts, failure of surface equipment, or poor 
reservoir management.
In th is  case, reservoir means the porous underground formation in 
which hydrocarbons have accumulated. Recovery of hydrocarbons from 
a reservoir (at f ie ld  depletion) may be 30-50% of the hydrocarbons 
in i t i a l l y  in place. The recovery i s  dependent on formation 
ch aracteristics  (permeability, homogeneity, fau ltin g , e t c . ) ;  f lu id  
properties (v isc o s ity ,  gas-o il r a t io ) ; and reservoir management.
Reservoir management consists , in part, of making decisions on such 
items as w ell spacing, completion techniques, production rates, 
in jection  f lu id  type and rates, in jection  w ell pattern, and produc­
tion of wells having high gas and/or water rates. An essen tia l  
part of reservoir management is  re la tin g  the reservoir volume of 
produced f lu id s  to injected flu ids to determine net reservoir  
voidage. This can be correlated to the increase or drop in 
reservoir pressure.
Produced f lu id s  consist of the water, o i l ,  and gas removed or 
produced from the reservoir, but measured at surface (standard) 
conditions. Alaska Statute 31.05.170(4) and regulation 20 AAC 
25.570(34) prescribe standard conditions as a pressure base of 
14.65 psia and a temperature base of 60°F. AS 31.05.030 Powers and 
duties of the. Commission. .. (d) (6) "may require gauging or other 
measurements of o i l  and gas to determine the quality and quantity 
of o i l  and gas produced."
The Commission needs to know the volume of o i l ,  gas, and water 
removed from and/or added to the reservoir in order to help ensure 
e f f ic ie n t  reservoir management. This data can be compiled from the 
summation of individual well gauges times the appropriate days 
between gauges, or from a f ie ld  master" gauge (iease measurement). 
The master gauge is  the Lease Automatic Custody Transfer meter 
(LACT), such as those located at Pump Station No. 1 (PS#1). By 
monitoring the meters at PS#1, we have accurate o i l  production 
figures to use for reservoir voidage ca lcu lations, and the 
Departments of Natural Resources and Revenue can use the figures  
for roylaty and revenue tax resp ective ly . Therefore, we choose to 
monitor the LACT meters to obtain produced o i l  volumes.
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S p e c if ic a l ly ,  we monitor the metering and o i l  quality testing  
equipment and procedures to ensure that they comply with the 
American Petroleum In s t i tu te 's  (API) Manual of Petroleum Measure­
ment Standards (MPMS). The metered volume of o i l  is  based on 
u t i l i z in g  the appropriate temperature and pressure correction  
factors in the correct equations, and the API gravity, sediment, 
and water content are obtained by properly conducted API certif ied  
methods. Our confirmation of LACT metering accuracy is  routinely  
furnished to the Department of Natural Resources, Division of Oil 
and Gas.

WHY THERE IS A NEED TO CONFIRM METERING ACCURACY.
Liquid meters pass f lu id  through a housing in which a rotating  
wheel e ither measures the amount of flu id  which passes through the 
housing (a p osit ive  displacement - -  PD --  m eter); or i t  measures 
the v e lo c ity  of f lu id  passing through a conduit of known cross- 
section a l area (a turbine meter). Gas volumes are frequently 
measured by passing the gas through an o r if ic e  (in an o r if ice  
meter) which represents a s ign ifican t reduction in the internal 
cross-section a l area of the meter run; the drop in pressure can be 
related  to flow rate and thence volume.
AOGCC representatives witness the examination and calibration of 
the gas meters; however, most of our e ffo r ts  are directed toward 
the liquid  meters.
Liquid meters are rotating devices with movable parts which are 
designed to measure liqu ids of various sp ec if ic  gravities  at 
various temperatures and pressures. To correct the meter reading 
for inaccuracies in the meter, slippage due to f lu id  v isc o s ity ,  and 
e f fe c ts  of temperature and pressure, i t  i s  necessary to compare
metered volume to an actual volume. This comparison is  done with a
meter prover to resu lt  in a meter factor which is  the ratio  of 
actual volume to metered volume.
In Alaska (with minor exceptions), a l l  meter provers are "U"-shaped 
"pipe" provers - -  a section  of pipe fabricated in the shape of a 
"U" which varies from 4" O.D. at Amoco' s East Foreland f a c i l i t i e s  
to 24" O.D. at Alyeska's PS#1 at Prudhoe Bay. Please see Figure 1,
page 3. These provers are equipped with a sphere which can move
end-to-end in the prover. In the process, the sphere trips micro 
switches which start and stop a counter connected to the operating 
meter. The known volume between the switches is  compared to the 
metered volume to obtain a meter (correction) factor which, when 
m ultiplied by the metered volume, resu lts  in an actual volume.
The volume of the prover between the switches i s  determined by a 
procedure described as "water drawing the prover". The inside of 
the prover is  carefu lly  cleaned and f i l l e d  with water. The water 
is  removed (drawn) from the prover as the sphere travels between 
the two micro switches; the water i s  caught and measured in vesse ls
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having volumes c e r t if ied  by the U.S. Bureau of Standards. The 
volume of the sh e lls  of the prover and of te s t  vesse ls  and the 
volume of flu id  (in  this case water) contained in the prover and 
te s t  v e sse ls ,  are corrected for temperature and pressure. Typical 
calculations and AOGCC checks are shown in APPENDIX I , Alyeska 
Pipeline C ertificate  of Volume, C ertificate  No. 12, Date 04-19-88, 
Valdez Terminal - Master Prover.
Normally three runs are made, and three volumes obtained. The 
f i r s t  two runs must be repeatable to within 0.02% (API MPMS 
4 .2 .6 .1 9 ) .  The third run should be at a d ifferent rate, usually  
20% higher or lower to check for te s t  system bias (leaks). The 
Commission regulation, 20 AAC 25 .230(e)(1), requires that "water 
drawing of provers u t il iz ed  for c e r t if ic a t io n  of custody transfer  
meters" must be consistant with API's "Manual of Petroleum Measure­
ment Standards."
Once a c er t if ied  volume of the prover has been obtained, the prover 
can be used to prove meters; i . e . ,  determine the meter factor which 
i s  the correction factor by which the metered volume is  multiplied  
to obtain the corrected volume at standard conditions, that i s ,  
adjusted for temperature and pressure. The meter factor is  
obtained by correcting the base prover volume for temperature and 
pressure e ffec ts  on the sh e ll  of the prover and on the flu id  in the 
prover, divided by the meter reading obtained, corrected for 
temperature and pressure of the f lu id ,  while the sphere in the 
prover was traveling between the switches. The meter factors are 
normally near one when correcting metered volumes which are 
expressed in barrels. (In APPENDIX II , the meter factors obtained 
are 1.0039, 1.0036 and 1.0034.)
In Alaska, o i l  at low volume in s ta lla t io n s  (Cook In let f ie ld s )  i s  
measured by p osit ive  displacement meters. At high volume in s t a l ­
la tions such as the North Slope, i t  i s  measured by turbine meters. 
The meters are proved at lea s t  once a day at PS#1; several times a 
week at Kuparuk and Endicott; weekly at Milne Point; and once a 
month at Swanson River and the Cook In let  onshore locations at 
Granite Point, West Foreland, and East Foreland.
The Commission witnesses meter provings at a l l  LACT locations that 
meter o i l  subject to state royalty and severance tax. We try to 
v i s i t  high volume f a c i l i t i e s  such as PS#1 every month, versus every 
quarter for Cook In let f a c i l i t i e s .  Copies of f ie ld  inspection  
reports of metering f a c i l i t i e s  and the daily PS#1 throughput 
reports for the Prudhoe Oil Pool are sent to Ed Park of DNR's 
Royalty Audit Section. On a monthly basis, I check the meter 
factor calculations and LACT volumes for one day for a l l  LACT 
meters at a l l  North Slope f ie ld s ,  and on a quarterly basis for the 
Cook In let area f ie ld s .
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Meter factors are obtained by dividing the corrected prover volume 
by the corrected meter volume. The prover volume is  obtained by 
water-drawing the prover into c e r t if ied  containers. Those used by 
Alyeska in Alaska are of 225 gallons, f ive  gallons, and one gallon  
capacity (other sizes are probably a v a ila b le ) .
The big 24" diameter Prudhoe Oil Pool prover at PS/1 has a capacity 
of 150 barrels (actually 149.80676 barrels). To water-draw that 
prover with Alyeska's c e r t if ie d  vesse ls  would require 27 f i l l in g s  
of the 225-gallon vessel, 43 f i l l in g s  in the five-ga llon  vesse l,  
and three f i l l in g s  in the one-gallon vesse l.  Because of the large 
number of f i l l in g s ,  the p o s s ib i l i ty  of mistakes increases. Because 
of the long time involved to water-draw the prover, fluctuation  
affectin g  the shells of the vesse ls  and the volume of flu id s  would 
contribute to inaccuracies.
Additionally, a prerequisite for a water draw is  that the inside of 
the prover be absolutely clean. This i s  especially  d i f f i c u l t  with 
the large volume provers.
Alyeska used a master prover as an alternate to water-drawing their  
big provers.
Each year Alyeska moves th e ir  11-barrel portable prover and a large 
tank of water to the East Metering building at the Valdez terminal. 
The meter and water are moved into the building a few days before 
the water draw so that the temperatures of the prover and the water 
can s ta b il iz e .  Representatives from the owner companies and the 
AOGCC are invited to witness the water draw. Either two or three 
runs are made, depending on the repeatability  with the previous 
" offic ia l"  volume. I f  a new o f f ic ia l  volume is  obtained, three 
runs are made --  two at a high rate and one at a low rate to ensure 
there i s  no bias, such as leaks.
The portable prover is  trailer-mounted. Annually, after  the water 
draw at Valdez, i t  is  moved to PS//1 and placed inside the metering 
building. I t  is  hooked up so that warm crude o i l  flows through the 
prover to s ta b ilize  the prover temperature. The particular crude 
o i l  (Prudhoe Oil Pool, Lisburne, e tc .)  is  that which normally flows 
through the prover to be c e r t if ie d .
The volume of the portable prover i s  a nominal 11 barrels; the 
Prudhoe Oil Pool prover i s  150 barrels. The portable prover can 
not d irectly  prove or c e r t ify  the volume of the 150-barrel prover. 
However, mounted on the portable prover skid i s  a 4" A.O. Smith 
P.D. (positive displacement) meter which is  used as a master meter.
The portable prover is  used to obtain a meter factor for the master 
meter, appropriately corrected for temperature and pressue. The 
master meter is  then used to determine (cer tify )  the volume of the 
large prover.

METER FACTORS FOR NORTH SLOPE O IL  FIE LD S

-  5 -
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The volumes and calcu lations, including our checks, for th is type 
of c e r t if ic a t io n  are shown in APPENDIX I I , Alyeska Pipeline,  
C ertif ica te  of Volume, C ertificate No. T7, Pump Station No. 1-24". 
During these operations and the pre-operation warm-up period, the 
f lu id  flowing through the portable prover is  the same as the f lu id  
flowing through the prover which is  to be cert if ied ;  th is ensures 
both are at similar temperatures, and there i s  no difference in 
f lu id  v isc o s ity  or vapor pressure.
To obtain corrected meter volumes at PS#1, and the other North 
Slope LACT in s ta lla t io n s ,  the necessary sequence is  as follows:

1. Calibrated v esse ls ,  225, 5, and 1 gallon volumes are 
c er t if ied  by the U.S. Department of Commerce, National 
Bureau of Standards.

2. The volume of Alyeska's portable prover is  c e r t if ied  
by a water draw.

3. The portable prover is  tra ilered  north and placed in 
the PS//1 metering building; i t  i s  hooked up so the 
appropriate crude oil flows through, the prover.

4. The 4" A.O. Smith PD master meter correction factor is  
obtained by u t i l iz in g  the portable ••'rover.

5. The volume of the large (operational) prover is  
determined by using the master meter.

6. The meter (correction) factor for a particular LACT 
meter (lease  sales) is  obtained by proving with the 
operational prover.

7. The LACT meter readings are corrected by applying the 
meter factor and the appropriate pressure and temperature 
correction factors. See APPENDIX III Meter Volume 
Calculations for an example of the equations used to 
determine meter factors and metered volumes (gross 
standard volumes).

APPENDIX IV is  a copy of the 06/30/90 Meter Proof Reports for each 
of the three ARCO and three BPX meters at PS//1 which measure 
Prudhoe Oil Pool crude o i l .  Also, for each operator there i s  a 
summary sheet which shows the to ta l corrected volume through their  
meters on 06/30/90.

APPENDIX V l i s t s  some of the metering problems found by AOGCC 
personnel.



O r i f i c e

A s  t h e  f l u i d  a p p r o a c h e s  th e  o r i f i c e  t h e  p r e s s u r e  i n c r e a s e s  s l i g h t l y  a n d  t h e n  d r o p s  
s u d d e n l y  a s  t h e  o r i f i c e  i s  p a s s e d .  I t  c o n t i n u e s  t o  d r o p  u n t i l  t h e  “ v e n a  c o n t r a c t a "  i s  
r e a c h e d  a n d  t h e n  g r a d u a l l y  i n c r e a s e s  u n t i l  a t  a p p r o x i m a t e l y  8  d i a m e t e r s  d o w n s t r e a m  
a n o t h e r  m a x i m u m  p r e s s u r e  p o i n t  i s  r e a c h e d .  T h e  d e c r e a s e  in  p r e s s u r e  a s  t h e  f l u i d  p a s s e s  
t h r u  t h e  o r i f i c e  i s  a r e s u l t  o f  t h e  i n c r e a s e d  v e l o c i t y  o f  th e  g a s  p a s s i n g  t h r u  t h e  r e d u c e d  
a r e a  o f  t h e  o r i f i c e .  W h e n  th e  v e l o c i t y  d e c r e a s e s  a s  th e  f l u i d  l e a v e s  t h e  o r i f i c e  th e  p r e s ­
s u r e  i n c r e a s e s  a n d  t e n d s  to  r e t u r n  t o  i t s  o r i g i n a l  l e v e l .  A l l  o f  t h e  p r e s s u r e  l o s s  i s  n o t  
r e c o v e r e d  b e c a u s e  o f  f r i c t i o n  r d  t u r b u l e n c e  l o s s e s  in  t h e  s t r e a m .  T h e  p r e s s u r e  d r o p  
a c r o s s  t h e  o r i f i c e  (h  i n  F i g .  o r e a s e s  w h e n  t h e  r a te  o f  f l o w  i n c r e a s e s .  W h e n  t h e r e  i s  
no f l o w  t h e r e  i s  n o  d i f f e r e n t i a l ,  i h e  d i f f e r e n t i a l  p r e s s u r e  i s  p r o p o r t i o n a l  t o  t h e  s q u a r e  o f  
th e  v e l o c i t y ,  i t  t h e r e f o r e  f o l l o w s  t h a t  i f  a l l  o l h e r  f a c t o r s  r e m a i n  c o n s t a n t ,  t h e n  th e  d i f f e r ­
e n t i a l  i s  p r o p o r t i o n a l  t o  t h e  s q u a r e  o f  th e  r a t e  o f  f l o w .

FIGURE 2.
•  . . T y p i c a l  O r i f i c e  F l o w  Pa t t f d k i

- .. ( F L A N G E  T A P S  S H O W N )  '
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MODEL E3-S1 
METER WITH 
ACCESSORIES

SPECIFICATIONS

Nominal Rated Capacity (Standard Trim Meter)

U.S.Gallons Imperir.l Gallons Dekaliters Barrels 
Per Minule Per Minule Per Minute Per Hour

Maximum
Minimum

400
80

350 155 
70 30

600
120

WORKING PRESSURE .... 150 PSI..........
275 PSI..........

10.5 Kg Cm2.........(E3-S1 and A l)
20.2 Kg Cm2.........(E3-S3)

FLANGES.................. ......3 "  150 1b. USASA B16.5

MATERIALS OF CONSTRUCTION*
Standard

T rim " A ll Iron Trim LPG Trim
Outer Housing 
and Cover Fabricated Steel Fabricated Steel Fabricated Steel
Inner Unit Hous­
ing. Cover, Rotor 
and Block Cast Iron Cast Iron Cast Iron
Bearings Stainless Steel Stainless Slaal Stainless Steel 

with Phenolic 
Retainers

Pina and Rollera 
Camshaft and Gear* 
Blades

Buahingt

Steinless Sleel 
Sleel
Anodized High 
Tensile Alumi­
num Alloy with 
Stainless Steel 
Wear Strips 
Sintered Iron

Stainless Steel 
Steel
Close grained 
Cast Iron

Sintered Iron

Stainless Sloel 
Steel
Anodized H.gn 
Tensile Alum i­
num with Stain­
less Sleel Wear 
Strips 
Rulon

Packing G land*** Sleel & Thiokol Sleel & Thiokol Sleel S. Thiokol

'Inlarnal meiar parts ara trailed with ARMORIOY. a SOLID FILM LUBRICANT 
with certain corrosion resistant properties.

“ Includes No-brass Trim.
’ “ Steel and teflon glands also available.

i / /

Bulletin 1.3.3

1 5 0  l b .  F L A N G E D  M E T E R S  
a n d  A C C E S S O R I E S

October 1968

3 "  1 5 0  l b .  F L A N G E D  M E T E R S  
a n d  A C C E S S O R I E S

TheE3 Series aro double case Rotary Positive Displacement Meiers designed 
for use on a ll petroleum products and for many chemical and industrial ap­
plications. The E3-S1 and E3-S3 models are straight-through type rrtcters 
The E3-A1 and E3-A3 models are 90° anglo type meters. The SI and A l.  ara 
designed fcr ISO PSI and the S3 and A3 for 27S PSI operating pressures.

Meters and accessory items described in this bulletin  are suitable for use 
in 3 "  meter systems with nominal maximum flow rates of 400 GPM.

With the Smith meter principle, flow of liquid is lite ra lly  undisturbed while 
it is being metered. This principle results in both low hydraulic and lo« 
mechanical loss through the melor. Low pressure loss is important from tn» 
standpoint of minimum power consumption in B pump pressure system and 
allows maximum obtainable flow ratos in a gravity  system. Low mechanic*, 
loss contributes to overall reduced pressure drop and assures GREATER 
ACCURACY over varying flow rales as slippage in a liquid seal meter is i 
function of pressure loss duo to mechanical fric tion . Low pressure drcp due 
to streamlined flow and minimum of mechanical fric tion  results in long life 
and low maintenance, assuring SUSTAINED ACCURACY.

APPLICATIONS

Petroleum -  Product Pipe Lines. Crude O il Pipe Lines; Blending Operations 
Transport Truck Loading. Tank Car and Barge Loading, L. P. G. and Asphalt 
Services.

Industrial -- Petrochemical. Chemical, Paints. Fats, O ils , Fertilizers.

PRINCIPLE OF OPERATION

OUTER
HOUSING

CAM

STATIC
UQUID

BLADES

PATH 
OF SLADES

FLOWING
UQUID

MEASURING 
CHAMBER 

INNER 
UNIT 

HOUSING
BLADE 

BEARING

ROTOR

F l G d W F  3

The rotor, which revolves on stainloss steel bearings, has f6ur e ttn ly 
spaced slots. The slots control the position of two blades that are al ngnt 
angles to each other. As liquid flows through the moter, the rotor and 
blades revolve around a fixed cam. Bali bearings fixed to (he blades roll 
around the cam. causing the blades to move radially . The successive mo.e- 
ment of t l . j  blades, outward toward the case w all, forms a m e a s u r in g 
chamber of precise volume botween tho blades, the rotor, the case .a l l, 
Ihe cover, and the bottom of the case. A continuous series of these closed 
chambers is produced, four for each revolution of the rotor. Neither the 
blad9S nor the rotor contact the stationary w alls of tho measuring chancer.

Drawing reflects sliaighl-through meter. Port locai ion ol angle melers and 
docs not change this basic principle of operation

ADJUSTMENT

Dry. accessible calibration is made in extremely fine increments with any 
A. 0 . Smith adjustment device. These adjustment devie js  are protected from 
dirt and loreign matter, arvj may be scaled against unu ilhorived tempting. 
E3 Series melers supplied with standard manual calibrators arovidc *d|iat- 
mont in increments of 1/20th of 1%. The following devic.-- are optionally 
available lor specific installation or operational requiremei ATC |A»co- 
malic Temperature Compensation). ATG (Automatic Tempera.-.’re Compensa­
tion With gravity selection). "G "  Calibrator (for reverse rlow). Oixxwy 
calibrator (direct drive) and AMR (wide correction range, nonpuleing outp»ziSupersedes Bulletin 1.3.3 lasuo of December IS67
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T u r b i n e  M e t e r s  f o r  
L i q u i d  M e a s u r e m e n t  

Philip D. Baker and Raymond J. Kalivoda

I n t r o d u c t i o n
The purpose of this paper is to examine the application of 
Turbine Meters for liquid flow measurement. The focus 
will be on petroleum service, but the principles can be 
applied to other industrial, chemical and commercial app­
lications. To accomplish this objective, the basic design 
and operation of Turbine Meters and factors influencing 
their performance, will be discussed.
H i s t o r y
The Turbine Meter is not a new flow measurement de­
vice. Records indicate that in 1886 the first patent for a 
Turbine Meter w as issued. In 1914 a patent w as granted 
for a Turbine Meter which related flow rate to frequency. 
However, it was not until the 1950's the Turbine Meter 
was developed into a precise flow measurement trans­
ducer. With the development of jet engines and liquid 
propellant rockets, the need arose for an accurate, fast 
responding meter that could be used on exotic fuels and 
oxidizers at extreme temperatures, The Turbine Meter 
met this need. It w as soon applied to many other in­
dustrial flow measuring applications.
Turbine Meters began to be applied extensively in the 
Petroleum Industry in the mid-1960's. Since publication 
of API Standard 2534 "Measurement of Liquid Hydro­
carbon by Turbine Meter Systems" in March, 1970, the 
Turbine Meter has gained broad acceptance for custody 
transfer of petroleum liquids such as liquefied petroleum 
gases (LPG's), light distillates and light crude oils, 
primarily at large -petroleum storage and transfer 
terminals.
T y p e s  o f  M e t e r s
Fluid flow meters can in general be classified as either 
Positive Displacement or Inference Type Meters. Positive 
Displacement (P.D.) Meters measure volumetric flow 
directly by continuously separating (isolating) a flow 
stream into discrete volumetric segments and counting 
them. Inference meters infer volumetric flow rate by 
measuring some dynamic property of the flow stream. 
Turbine Meters fall in this latter category.
Some of the most common examples of inference meters 
are orifice plates, flow nozzles, venturis and pilot tubes, all 
of which infer flow rate from differential pressure 
measurements. Other types of meters infer flow rate 
from the measurement of: mechanical force, flow area, 
electro-magnetic force, speed of sound, magnetic 
resonance, vortex shedding, drag, swirl, etc.

B a s i c  A s s u m p t i o n s
Turbine Meters infer flow rate from the measurement of 

| P  rotational movement (angular velocity) of a bladed rotor or 
impellor suspended in the flow stream. Thus, two levels 
of inference (basic assumptions) are necessary to obtain 
volumetric flow rate from a Turbine Me'or:

First Assumption:
Volumetric Flow R a teo c  Ave. Stream Velocity 
Second Assumption:
Ave. Stream Velocity o c  Rotor Angular Velocity 

The degree to which these two basic assumptions are 
correct determines the accuracy of the Turbine Meter. 
The subsequent discussion on meter accuracy is 
centered about these two assumptions and the influence 
the various design, installation and application variables 
have on their validity.
C o n s t r u c t i o n
The construction details of a typical Turbine Meter are 
described at this point as an aid to understanding the 
Turbine Meter operation and accuracy discussions that 
follow. There are three basic sub-assemblies in a 
conventional Turbine Meter (see Figure 1):

1. Housing Sub-assembly
2. Internal Parts Sub-assembly
3. Detector Sub-assembly.

PICKUP COIL

Typical Turbine Meter Assembly 
Figure 1

Housing Sub-assembly
The Housing Sub-assembly is normally constructed of a 
flanged pipe spool in sizes from 1/4" to 24", with 
pressure ratings from 150 lb. to 2,500 lb. ANSI (275 to 
6,000 PSI W.P.) for flow rates up to 60,000 BPH. 
Materials are selected to be compatible with the product 
being handled and the ambient conditions. Since usually 
only the pipe spool comes in contact with the fluid, the 
flanges (being non-wetted) generally need not be compat­
ible with the fluid. Thus carbon steel flanges are normally 
used with an alternative, such as stainless steel, only 
used for corrosive atmospheres or low temperature 
applications.
A deflector ring of the same material as the housing is 
used with a rimmed rotor to prevent the flow stream from 
impacting on the rotor rim and to provide a smooth flow 
transition into the rotor area.
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1. Pressure-reducing valve— manual or automatic, if required. 6. Check valve, if required.
2. Filter, strainer, and/or vapor eliminator (if required) for each meter 7. Control valve, if required.

or whole station. 8. Positive-shutoff double block-and-bleed valves.
3. Displacement meter. 9. Flow control valve, if required.
4. Temporal --nsu' device. 10. Block valve, if required.
5. Pressir .ice. 11. Differential pressure device, if required.

Note: All sections of the line that may be blocked between valves shall have provisions for pressure relief 
(preferably not to be installed between the meter and the prover).

o r  Tterb/RZ
Figure —Typical Schematic Arrangement of Meter Station With Three Displacement Meters
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REPORT OF CALIBRATION

Subm itted  b y : A lyeska  P ip e l in e  S e rv ic e  Company S e a l No. 5482
Anchorage, A la sk a

R efe rence : P u rch a se  O rder No. 8027034 d a te d  3-21-88

Item : 225 g a l lo n  v e s s e l  (G raduated Neck Type)

M aker: S e rap liin  (maker #8229)

M a te r i a l :  S t a i n l e s s  S te e l

Assumed C ub ic a l C o e f f i c i e n t  o f  E x p an s io n , 0.0000265 p e r  
d e g r e e  F a h re n h e i t

With th e  v e s s e l  d e s c r ib e d  above, in  a s t a n d in g  p o s i t i o n  and a  r e f e r e n c e  
a t t i t u d e  e s t a b l i s h e d  by l e v e l i n g  th e  ( a tta c h e d  l e v e l s ) ,  and when d r a in e d  f o r  
30 seconds a f t e r  c e s s a t i o n  o f  th e  main flow , th e  vo lum e o f w a te r  d e l i v e r e d  i s  
as fo llo w s :

S ca le  Volume D e l iv e re d  Volume D e l iv e r e d  E s tim a te d
Reading* a t  60*F (U.S. Gal')** a t  60*F ( i n 3 ') U n c e r ta in ty  (In 3)

0 224.9637 51966.62 ±  4.80\

The volume s t a t e d  above i s  th e  av e rage  o f  6 C a l i b r a t i o n  run s.

A s c a le  d i v i s i o n ,  be tw een  -300 and +300 i s ,  a s  e s t a b l i s h e d  by s e p a r a t e  t e s t ,  
e q u iv a le n t t o  10 in 3 .

The p o s i t i o n  o f  th e  g ra d u a te d  s c a le  was n o t moved a s  p a r t  o f  th e  c a l i b r a t i o n  
p ro cedu re .

*The s c a le  r e a d in g  i s  d e te rm in ed  by th e  i n t e r s e c t i o n  o f  th e  h o r i z o n t a l  p la n e , 
ta n g en t to  t h e  b o ttom  o f  th e  m en iscus.

**The volume e s t a b l i s h e d  i s  b a sed  on th e  d e n s i ty  o f  w a te r  ( re fe re n c e  a v a i l a b l e  
upon r e q u e s t) .  A U .S. g a l lo n  i s  e q u iv a le n t to  .003785412 m3 o r 231 In 3 .

For th e  D i r e c t o r ,
ORIGINAL* SIGNED BY 
Dr. Hrstcli Q. S:ncrjion
Dr. H ra tch  G. S e m e r j ia n
C h ie f, C hem ica l P ro c e s s  M etro logy  D iv is io n  
C en te r f o r  C h em ic a l E ng in ee rin g  
N a tio n a l E n g in e e r in g  L abo ra to ry
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REPORT OF CALIBRATION
M a r c h  2 8 ,  1 9 8 8

Subm itted  by: A ly e sk a  P ip e l in e  S e rv ic e  Company
A ncho rag e , A lask a

S e a l No. 5483

R e fe ren c e : P u rch a se  O rd e r No. 8027034 d a te d  3-21-88

Item : 5 g a l lo n  v e s s e l  (G raduated Neck Type)

Maker: S e ra p h in  (maker #20026)

M a te r ia l :  S t a i n l e s s  S te e l

Assumed C u b ic a l C o e f f i c i e n t  o f  Expansion, 0.0000265 p e r  
d eg ree  F a h r e n h e i t

W ith th e  v e s s e l  d e s c r ib e d  above, in  a  s tand in g  p o s i t i o n  and a r e f e r e n c e  
a t t i t u d e  e s t a b l i s h e d  by  l e v e l i n g  th e  (p lan e  o f the  s u p p o r t in g  b a s e ) , and when 
d r a in e d  fo r  10 second s a f t e r  c e s s a t io n  o f  th e  main flow , th e  volume o f  w a te r 
d e l iv e r e d  i s  a s f o l lo w s :

The volume s t a t e d  above i s  th e  av e rag e  o f  10 C a l ib r a t io n  ru n s .

A s c a le  d iv i s io n ,  b e tw een  -10 and +10 i s ,  as e s t a b l i s h e d  by  s e p a r a te  t e s t ,  
e q u iv a le n t  to  1 i n 3 .

The p o s i t i o n  o f  th e  g ra d u a te d  s c a le  was n o t moved as p a r t  o f  th e  c a l i b r a t i o n  
p ro c e d u re .

*The s c a le  r e a d in g  i s  d e te rm in e d  by th e  in te r s e c t io n  o f  th e  h o r i z o n t a l  p la n e , 
ta n g e n t  to  th e  b o ttom  o f  th e  m en iscu s.

**The volume e s t a b l i s h e d  i s  b a sed  on th e  d e n s i ty  o f w a te r  ( r e f e r e n c e  a v a i l a b le  
upon re q u e s t) .  A U .S. g a l l o n  i s  e q u iv a le n t  to  .003785412 m3 o r  231 in 3 .

S c a le  Volume D e l iv e re d
F ead lng*  a t  60*F (U.S. G an * *

Volume D eliv e red  E s tim a te d
a t  6Q*F (in3) U n c e r ta in ty  ( in 3)

0 4.99969 1154.93 + 0.30
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REPORT OF CALIBRATION

S u b m it te d  by : A lyeska P ip e l in e  S e rv ic e  Company S e a l  No. 5484
Anchorage, A lask a

R e fe re n c e :  P urchase O rder No. 8027034 d a te d  3-2.1-88

Item : 1 g a l lo n  v e s s e l  (G radua ted  Neck Type)

Maker: S e raph ln  (maker #19996)

M a te r ia l :  S ta in l e s s  S t e e l

Assumed C ub ica l C o e f f i c i e n t  o f  E xpansion , 0.0000265 p e r  
d e g re e  F ah re n h e it

W ith th e  v e s s e l  d e s c r ib e d  above, i n  a s ta n d in g  p o s i t io n  and  a  r e f e r e n c e  
a t t i t u d e  e s t a b l i s h e d  by l e v e l i n g  th e  (p lan e  o f  th e  su p p o r tin g  b a se ) ,  and  when 
d r a in e d  f o r  10 seconds a f t e r  c e s s a t i o n  o f  th e  m ain flow , th e  volume o f  w a te r  
d e l i v e r e d  i s  as fo llow s:

S c a le  Volume D e liv e re d  Volume D e liv e re d  E s tim a te d
R ead in g *  a t  60*F (U.S. G al)** a t  60*F T in3') U n c e r ta in ty  ( i n 3 )

0 1.00265 231.61 + 0.14

The vo lum e s t a t e d  above i s  th e  a v e ra g e  o f  7 C a l i b r a t i o n  run s.

A s c a l e  d iv i s io n ,  betw een -10 an d  +10 i s ,  a s  e s t a b l i s h e d  by s e p a r a t e  t e s t ,  
e q u iv a l e n t  to  1 in 3.

The p o s i t i o n  o f  the g ra d u a te d  s c a l e  was n o t  moved a s  p a r t  o f  th e  c a l i b r a t i o n  
p r o c e d u r e .

*The s c a l e  re a d in g  i s  d e te rm in ed  by  th e  i n t e r s e c t i o n  o f  the  h o r i z o n t a l  p la n e ,  
t a n g e n t  to  th e  bottom  o f  th e  m en iscu s .

**The vo lum e e s ta b l i s h e d  i s  b a se d  on th e  d e n s i ty  o f  w a te r ( re fe re n c e  a v a i l a b l e  
upon r e q u e s t ) .  A U.S. g a l lo n  I s  e q u iv a le n t  to  .003785412 m3 o r  231 in 3 .

Fo r th e  D i r e c to r ,
CRIGIMAL SICi’ZD BY 
^ ".-icl: G. Scmxrjian 

Dr. H ra tc h  G. S em erjlan
C h ie f ,  C hem ical P ro cess M etro lo gy  D iv i s io n  
C e n te r  f o r  Chem ical E ng in e e rin g  
N a t io n a l  E n g in e e r in g  L ab o ra to ry
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A l u e s k a  p i p e l i n eO  I  I  s o w j a M W

CERT IF ICATE N 0 ._

A P P E R P i t  -  I I CERTIFICATE OF VOLUME
\

DATE 1 - 7  1 9 _ Z £

THIS IS TO CERTIFY THATTHE PROVER 0ESCRI8ED BELOW WAS CALIBRATED TO ESTABLISH A VOLUME FOR 
PROVING METERS.

PIPE PROVER 
LOCATION: ~ ? u m p . r u  A J o ,  I n  s. y

DISTANCE BETWEEN DETECTOR SWITCHES: ______
BI-DIRECTIONAL: ‘/ g S ----------------------
STRAIGHT:-------------------------  U-BEND:
TYPE OF CALIBRATION: WATER DRAW

UNI-DIRECTIONAL*
t / g - S . TYPE OF DISPLACE R: *£/> A cm.< _*

MASTER METER
CALIBRATING FLUID .  A / j s

4

AVERAGE VOLUME BETWEEN DETECTOR SWITCHES CORRECTED FOR TEMPERATURE AND PRESSURE IS /V?. 
8ARRELS AT 60°F. AND ATMOSPHERIC PRESSURE VOLUME SHOWN FOR BI-DIRECTIONAL PROVER IS FOR A ROUND 
TRIP.

OTHER INFORMATION: o
L U

7 0 3  B P f l -
L U

m ° \ . ? 3  ° i o d  b b l  Q )  u  -1 E-LJ HD

coO
ajcoO

COajo

T .  1 O F = F = f c M l -  5
4 ^  / A l . v m z l  I B c j u o u u K e

THE VOLUMES SHOWN HAVE BEEN CORRECTED IN ACCORDANCE WITH PROVISIONS OUTLINED IN 
STANDARD 1101.'

REMARKS: l/>tU. WA I A  I J o in h a a .  g • I  - 0 . £ j E_

b u t t e d /  0 / / / ’' 4  ( -r£r%  u_),'(( oQ£-i>\k. ' IJellM G^r

' I U j l  k u  J2, lA/ -©•l? *Ls"fi. ^ t o A U<>&rl . / f t(

lA^'CSLf ~̂ CX-ri J ) J J r / c  L4- "* A-/_Z- fz '~7*Cot>t(4P vUi-

/  / 

( j ) o L 2 ,
* ■

. 'O'&S u)P (jx£xd\-

SIGNED 8Y: 

SIGNED BY: . L jl a Pl

FOR:

FOR: *

SIGNED BY: . FOR:



L0UHIGX:P$fl1-2V HB HTE OAIE: 06/07/88

RPIKO: r'io.S PROVER ID: 23.00

CRUECATIHG 011IO:I>NS CRUDE Iffl IHICIttSS: 0.500 OfdM. UOL :I19.9S005

8.
9.

10. CPl-flETER
11. DETER IDS'.
12. CIL-rtETES
13. CORR.DEJER RES

H. PU-JD1P.IH
15. PU-TEDP.OUI
16. PU-TEDP.flUG.
17. PU-PRE3S.H08
18. PV-CIS
19. PII-CP5
20. PIKPL
21. PU-CIL
22. PHOT. MCI

RUH 80. 1 2 3 1 5 WERftSE

PULS£S-ffl€ UW 627C92 627896 627819 627890 627876
P0LSES-R0 HIP 12S5776 1255798 1255736 1255739 1255776 12S76S
6R05S BARRELS 119.19711 119.19976 119.19238 119.19271 119.19711 119.19583
SEC0K0S 670.97 672.81 670.08 669.22 669.82 670.586
R0U RATE 302 800 803 801 803 803
DETER fKIOR 1.00390 1.00390 1.00390 1.00390 1.00390 o .  00390"
DETER PRESSURE 58 58 58 58 58 58

1.000312
138.6

0.96189
111.86031

138.8
137.8 
138.3

31
1.001156
1.000052
1.000200
0.96502

0.966668

1.000311
137.7 

0.96531
111.92582

137.8
137.5
137.6 

35
1.001113
1.000051
1.000206
0.96531

0.966981

1.000312
138.1 

0.96500
111.87232

138.6
137.7
138.1 

31
1.001153 
1.000052 
1.000200 
0.96511 

0.966756

23. BASE PIW0L 119.85532 119.87106 119.85107 119.85131 119.86319 119.3S9j8̂ >

i OTrr. -0.00321 0.00931 -0.00101 -0.00581 0.03231 -0.20011

Zi. CPL-TA8I2 DIR 0.590 0.588 0.589 0.589 0.589 0.589
26. CPL-TR8I2 PU 0.589 0.588 0.589 0.589 0.599 0.589

1.000312 
138.5 

0.96195 
111.86519

138.7
137.7 
138.2

35
1.001155
1.000051
1.000206
0.96507

0.966726

1.000312
138.1

0.96500
111.87693

138.6
137.9
138.2

35
1.001155 
1.000051 
1.000206 
0.96507 

0.966726

i 2 r c 7 & r
/</<?. y q s a z

1.000312
138.3

0.96502
111.87865

138.5
137.7

( f i r *
35 - 

1.001153 
1.0051 
1.000206 
0.96511 

0.966761

[ 4 0 o O ?  4- 2. 
r- t Z Q - Z 9 

“J
C C C  ^  r * . , 9 ■*

r -

( . 0 0 0 0 5 2  /  
l . ^ o o Z o b  (  c .c _ C

* 9  6 S ' "  J

27. 6ERSS C0RR.DTR 0.00
28. GLASS C05R.PU 0.00

(KB.ID1P 70
X-DIR 0
K-PRU 0

SI6NE0 BV: J  , // I  J

6Cf*0.0QflO9«D«(H)

P V

UITNE5S:

UIIHC55:

UITKSS:

J\P<d comets:

A?t_ l v  ■

UIIHC5S:



LOCHriW<:J»S01-21‘ LOU H IE  

m i u : ^ n . 5

OflTE: m m  

PROVE! ID : 23. (SI

/A e -te t  P a c f c ;  r  

f r O Q  7 0 0  f a  ' •  c  o  r  u  *?
-  0 - 0 0 0 2 f - j

caimitins auioiws crude Uffl.L IH1CDCSS: 0.500 OTriCAL VOL :119.

SUM HO. 1 2 3 1 5

1. PULSCS-0HC UflY
2. PULSES-R0 TRIP
3. GROSS BARRELS 
3. SECONDS
S. riou 7AIE
g. heiep. m o t
7. HEIC2 PPCSSURC
8.

628193
1256166

119.57929
911.51

663
1.00317

17

628216
1256500

119.58333
915.17

588
1.00317

,17

628218
12S6S0I

119.58315
912.95

590
1.00317

17

628221
1256501

119.58381
911.76

5B9
1.00317

17

628202
1256165

119.57917
911.20

589
1.00317

17

9.
10. CPL-MEIER
11. MEIER TEMP.
12. CTL-METER
13. C0RR.ME1ER REG

1.000726
137.1

0.96513
113.91936

I.000277 
138.1 

0.96198 
111.88582

1.000276
137.7

0.96529
111.93230

1.000277
138.6

0.96189
111.87282

1.000277
138.2

0.96507
111.89510

13. PU-IEMP.IH
15. PU-IE31P.0UI
16. PIMEMP.flUG.
17. PU-PRESS.HOG
18. PU-CTS
19. PU-CPS
20. PU-CPL
21. PU-CTL
22. PU-C0M3. EflCT

137.3
136.3 
136.8

31
1.001128
1.GG0QS2
1.000199
0.96570

0.967321

133.3
137.2
137.8

31
1.001117 
1.000052 
1.000200 
0.96525 
0.966 3 90

137.1
136.6
136.9

31
1.001130
1.000052
1.000200
0.96565

0.967271

138.5
137.1
137.8

31
1.001117
1.000052
1.000200
0.96525

0.966890

138.1
137.1 
I37.8

31
1.001117
1.000052
1.000200
0.96525

0.966890

23. BASE PIB01 119.81618 119.81726 119.83583 119.83381 119.35717

i  oirr. -0.3092: -0.0085: -0.01621 -0.01751 -0.00191

25. CPL-II1BIZ MIR
26. CPL-IA8I2 PU

0.588
0.586

8.589
0.588

0.588
0.587

0.590
0.588

0.589
o.ses

AVERAGE

r £ H 9 ' ? ' Z  1255387.2 ^
M9.SBIB1 I '- * ’ 1'* ™

911.378
583

C ± m D  h r * ? '-
17

1.000277 
138.1 

0.38511 
113.90393

137.9
138.9 
137.1«

31
1.001110
1.000052
1.000200
0.98513

0.367081

119.83901

-0.0130X

0.589
0.533

“ 7

fioOOZ'l'l')

[ 3 0 - 1  f K ~
. ‘H - T H  J

7 7

f , o o m n o  )
/ A o o o o r ?  (  r c  f -  o .  ? € 7 o r t t 
r .coo -2 .^« »  \  p

27. GLASS C0RR.MIR 8.00
28. GLASS CORR.PU 0.00

WB.IEMP 70
H-HIR 0
H-PRU 0

6Cr*O.OOE9*MH)
p v /  r ---------------------------------- — ------------------------ c  / 4 9 . 8 *  0  > < o

- 9 4  TO.T4-

SIGHED BY: 

UITMCSS
, y — ^ - ^ o f f lM S :

: J U ^ - 5 L ^ L . .  A fu
UITMCSS: w

— iu 9 .  9  % 9 o  u
2  . o  *2 /  i "  2.

, C 3 t ' j Z  ;  Q ,  q u  C O  f  C 
I 4  C) . ^ t r  <1

~ o . c < s i  /

UITMCSS:

UITMCSS:

0 ^
/ l ^  =  M  . t f J - o g r  ^  

^ = = o T  * 5



LOCATION:PS0l-24 HIGH RATE AMB.TEMP: 32.0

SIZE: 12.75 WALL : 0.375

REPORT * I RATE: 317 BPH DATE: 06/07/88

METER DATA:
SERIAL * SC-11657G PULSES/BBL: 8400 TEMP.COMP: NO

SIZE: 4 MODEL: F4-S7

RUN ft

1
2
3
4
5

TEMPERATURE 
PROUER METER

PRESSURE PULSES

1 3 8 . 8
138.8
138.8
138.8
158.8

138.5
138.5
138.5
138.5
158.5

AUERAGE 138.8*"" 138.5

Q

PROUER METER ONE-WAY RND TRIP

68 60 46625 93162
68 60 46635 93164
68 60 46633 93171
68 59 46626 93161
68 59 46636 93169

68.0 60.0 46631 93165.4

API GRAUITY : [ 29.5/
v  /

BASE PROUER UOLUME

CORRECTED PROUER UOLUME:

CORRECTED AUG PULSES:

NET MTR UOLUME IN BBL:

1/K MTR FACTOR IN PUL/B8L: 
(FOR USE WITH 2233)

MTR FACTOR < I PULSE/SSL):

WITNESSED BY:

10.74760

89930.05

10.70596

8367.45

1.00389

PROUER 

TAB92-F PU : 

CTSP50 : 

CPSPR : 

CPLPR : 

CTLPS0 : 

METER

TAB32-F MTR: 

CPLPM : 

CTLMG0 :

0.590 

1.001466 /.

1 .000073 

1 .000401 

0.964796

| . O O Q O T J

j, O

.  9

h f z j i

c J & Z . .
COMMENTS.

<Z C .F r

0.590 

I .000354 /• • «o*3 5 T

0 . 9 6 4 9 3 1 

" L0 0 ZQ8
I r O Q  2 0



LOCATION:PS0I“24 LOU RATE AMB.TEMP: 32.0

SIZE: 12.75 UALL : 0.375

REPORT t 3 RATE: 600 8PH OATE: 06/07/88

METER OATA:
SERIAL * SC-1 16575 PULSES/BBL: 8400 TEMP.COMP: NO

SIZE: 4 MODEL: F4-S7

TEMPERATURE PRESSURE PULSES
RUN « PROUER METER PROUER METER ONE-UAY RND TRIP

1 137.9 137.8 50 47 46656 93198
2 137.8 137.7 50 47 46666 93210
3 137.7 137.6 50 47 46660 93199
4 137.6 137.4 50 47 466S6 S3I91
5 137.6 137.4 50 47 

-— ————
46651 93197

}/AUERAGE 137.7 137.6 50.0 47.0 46658 93199.0:

API GRAUITY : ( 29.5

BASE PROUER UOLUME: !

CORRECTED PROUER UOLUME: 10.75153

CORRECTED AUG PULSES: 89993.33

NET MTR UOLUME IN BBL: 10.71349

l/K MTR FACTOR IN PUL/BBL: 8370.28
(FOR USE WITH 2233) -------------

MTR FACTOR <1PULSE/BBL ): 1.00355

c z
c*.

CO
CJ

0.588

1.001445 _
L — *

1.000053 ^
/>cccjoS 3  ^

1.000294 m i  
/ . o o o i ^  j T j

0.965292 U_I =

c c F p  :  0 ,  9 6 r o - Z -  

0.588

1.00027G

0.965337 , v o  5"?3
M lr -  r \< ?

WITNESSED BY: COMMENT5: (to o  J6

Aln
sKa
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Oaa
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$
MEMORANDUM+  ^ 1 - .    +  -

T o : •*>

M ik e  E .  Ko p p

S u b  j  e c  t ;

M e a s u r e m e n t  D e p t .  U a h  I .  D i g i t a l  T h e r m o m e t e r  
C e r t i f i c a t i o n  a n d  P r o b e  C h e c k s

h—'  — — —------------------------------■-------------------------------- — — — —— — — — — — — — — — — — — — — — — — — — — .f  —— — — — — — — — — — — — — — — — — —

F r o m  ••

P e r r y  A .  M a r k  l e y

D a t e :

5/21/83
I F  i l e  N o . 
I 
I 
I

- + --------------------------

A  c a l i b r a t i o n  /  c e r t i f i c a t i o n  w a s  p e r f o r m e d  o n  5 / 2 0 / 8 8  t o  t h e  M e a s u r e m e n t  d e ­
p a r t m e n t s  U l a h  I  P l a t i n u m - R T D  H e a t - P r o b e r  T h e r m o m e t e r s  * 5 3 5 3  a n d  * 5 3 5 4  a l s o  
c h e c k  w a s  p e r f o r m e d  o n  n i n e  p r o b e s .  T h i s  c a l i b r a t i o n  a n d  c h e c k  w a s  p e r f o r m e r  
i n  p r e p a r a t i o n  f o r  t h e  p r o v e r  v o l u m e  c e r t i f i c a t i o n s  t o  t a k e  p l a c e  a t  N P M S  a n ­

o n  t h e  N o r t h  S l o p e .

A n  O M E G A  i c e  p o i n t  c e L L  S N 5 7 1 0 0 1  w a s  u s e d  f o r  t h e  3 2  d e g .  i c e  p o i n t  r e f e r e n c  
w i t h  a  1 m m  B r o o k l y n  P - M  t h e r m o  c o m p a n y  t h e r m o m e t e r  S N * 7 9 2 0 3 ,  n o  c e r t  i f i c a t  
w a s  a v a i l a b L e  a t  t h e  t e s t i n g  s i t e ,  S C A D A  A M F  i s  t o  s e n d  a  c o p y .  A  S Y B R O N  
T A Y L O R  c e r t i f i e d  t o t a l  i m m e r s i o n  g l a s s  t h e r m o m e t e r  5 2 5 4 1  w a s  u s e d  f o r  t h  
r a n g e  c o m p a r i s o n s .  A n  i c e  b a t h  w a s  m a d e  t o  c h e c k  t h e  a b o v e  l i s t e d  t h e r m o m e t e r  
a n d  s e v e r a l  o t h e r s  u s e d  f o r  c o u n t e r  c h e c k s .

T h e  t o t a L  i m m e r s i o n  p r o c e d u r e  w a s  u s e d  w i t h  t h e  g l a s s  t h e r m o m e t e r ,  n o  g l a ;  
c o r r e c t i o n  f a c t o r  w a s  n e c e s s a r y .

D u r i n g  t h e  a c c u r a c y  c h e c k  t o  t h e  h e a t  p r o b e s ,  p r o b e  * 0 M - 4  w e n t  b a d  ( s e e  p r o ­
a c c u r a c y  l i s t ) .  D e g r e e  o f  a c c u r a c y  v a r i e d  f r o m  p r o b e  t o  p r o b e .  O f f s e t s  s h o u  
b e  a p p l i e d  t o  t h e  p a r t i c u l a r  p r o b e s .

D u e  t o  t h e  f r e - i u e n t  c a l i b r a t i o n  d r i f t s  o n  t h e  d i g i t a l  t h e r m o m e t e r  u s e d  
P S - 0 1 ,  a  c h e c k  s h o u l d  b e  m a d e  a n y t i m e  a  t e m p e r a t u r e  i s  - l u e s t i o n e d .



D ig i t a l  Therm om eter S/N p*ol>« S/M - t f

NBS G la s s  Therm om eter S/N
P r e l im in a r y  tem p e ra tu re  checks: 

D e g r e e *  F 32.0 W5r0
I3 o .oi i  *. .A li ” J v 145.0

D i g i t a l  Therm om eter Reading
NBS G la s s  Therm om eter Reading 
( t o t a l l y  subm erged mercury column)

JZ .- .P

Or
NBS G la s s  Therm om eter Reading 
(subm erged to  75 d eg ree  mark on stem )

../Vfl __UA.

TC - C o r r e c te d  T em pera tu re —cu A-
Ambient T em p e ra tu re  74". fc

T em pe ra tu re  ch eck s  a f t e r  c a l i b r a t i o n :
D i g i t a l  Therm om eter Reading 37..1 1 3 1 , 7 *

NBS G la r e  Therm om eter R eading J n . p 131-'7 /H 7-
( t o t a l l y  subm erged m ercury column)

Or
NBS G la s s  Therm om eter Reading KJ A A JA k>A :
(subm erged to  75 deg ree  mark on stem )
TC - C o r r e c te d  T em pera tu re hJ A /U A _ ^ A

Ambient T em p e ra tu re  7£'.CJ
To c a l c u l a t e  th e  tem p e ra tu re  c o r r e c t i o n  f o r  th e  NBS g l a s s  therm om eter, 
u se  th e  fo l lo w in g  fo rm u la :
N o te : Use o n ly  i f  NBS g la s s  th e rm om ete r was n o t f u l l y  submerged.
TC - Tb +/- SC +/- S ic

Where: TC - C o r r e c te d  NBS g la s s  th e rm om e te r r e a d in g
Tb ■ T em pe ra tu re  re a d in g  o f  NBS g la s s  th erm om eter 
SC - Stem  c o r r e c t io n  in  d e g re e s  F f o r  am b ien t tem p e ra tu re  

e f f e c t s  on NBS g l a s s  th e rm om e te r 
S ic  - S tem  c o r r e c t io n  o b ta in e d  from  NBS g l a s s  therm om eter 

l a b o r a t o r y  t e s t  c e r t i f i c a t e

SC - 0.00009 x (Tb - 75) x (Tb - Ta)

Where: SC « Stem  c o r r e c t i o n  in  d e g re e s  F f o r  am b ien t tem pe ra tu re
e f f e c t s  on NBS g la s s  th e rm om e te r 

Tb - 75 ■ Number o f  th erm om eter s c a l e  d e g re e s  o f  m ercu ry  column n o t  
imm ersed in  th e  l i q u i d  -75 

Tb - T em pe ra tu re  re a d in g  o f  NBS therm om eter 
Ta - A verage am b ien t te m p e r a tu r e  re a d in g

Remarks: QAjtixbrra.<j. ter A. ALTm ix -\lcL j ____________
/ y A ^  ._________________________________________ ___________________________

p e r fo rm e d  b y  ( L u w y  • D a t e :  < / 2 - 0  /<?«£_______

u.. 9 d
Work 
W itn essed  by



S/20/88

P la t in u m  - RTOi H eat Probe

A ccu ra cy C heck s

R e f e r e n c e T em pera tu re R e fe r en c e T em pera tu re
32.00 d e g . F 131.80 d e g . F

P ro b e D i g i t a l D i g i t a l P rob e O ig i t a l D i g i t a l
Num bers T herm om eter Thermometer Numbers Thermometer Thermometer

*5353 *5354 AUG. D i f f . *5353 *5354 AUG.

OM-A 32.10 32.10 0.10 OM-A 131.95 131.95 0.15
OM-B 32.00 32.00 0.00 OM-B 131.80 131.75 -0.03
o n - i 32.10 32.00 0.05 OM-I 131.75 131.70 -0.08
OM-2 32.00 31.95 -0.03 OM-2 131.90 131.90 0.10
OM-3 32.10 32.10 0.10 OM-3 131.85 131.80 0.02
OM-4 NA NA NA OM-4 NA NA NA
OM-5 31 .90 31.90 -0.10 OM-5 131.80 131.80 0.00
OM-S 32.10 32.10 0.10 OM-B 132.00 132.05 0.22

PS-1 #9 31 .80 31 .80 -0.20 PS-1 *9 131.80 131.80 0.00

R e f e r e n c e  T em peratu re  
145.20 d e g . F

P r o b e D i g i t a l O ig i t a l
Num bers Thermomet e r Thermometer

SS353 *5354 AUG.

OM-A 145.40 145.35 0.18
OM-B 145.05 145.15 -0.10
OM-I 145.05 145.05 -0.15
OM-2 145.30 145.30 0.10
OM-3 145.20 145.20 0.00
OM-4 NA NA NA
OM-5 145.10 145.20 -0.05
OM-6 145.45 145.40 0.23

PS-1 *9 145.15 145.20 -0.02

P ro b e  SOM-4 w ent bad d u r in g  i t s  c h e c k ,  r e a d in g  a p p r o x im a te ly  4 d e g . F lo u  
a t  145 d eg  F and 2 deg F lo u  a t  32 d eg  F . T h ese  c h e ck s  u e r e  made a f t e r  
t h e  D i g i t a l  th e rm om eter s  u e r e  c a l i b r a t e d  and th e  e r r o r s  s h o u ld  be a p p l i e d  
d u r in g  u s e  u i t h  t h e  p a r t i c u l a r  p r o b e .



SYBROt' | Taylor

TAYLO R  INSTRUM ENT / CONSUM ER  RROOUCTJ WVIStON SYB R O N  CO RPO RATION  / AROEN. N C 2*704

REPORT OF CAL IBRAT ION

CERTIFIED PRECISION QUALITY___________
~  Type of Instrument

C o ta  log N o . 2 1 0 1 3  S e r ia l N o . ^ 5 F  2 54  1

Scale and Subdivision 122 to  176 F» 0 *2 0  F

FEATURES: T o ta l Imm e rs ion

Results of Tests

Reoding of 
Thermometer

Temperature
IPTS-68

Correction 
To Be Applied

3 2 .0 0 0 3 2 . 0 0 0 0 .
1 2 5 .0 0 0 1 2 5 .0 0 0 0 .
1 4 5 .0 0 0 1 4 5 .0 0 0 0 .
1 6 0 .0 0 0 1 6 0 .0 0 0 0 .
1 7 4 .9 8 0 1 7 5 .0 0 0 •*■0.020

If Ihe correction It +  the true temperature Is higher than the indicated temperature; if the correction is —  tha true tem­

perature Is lower than that Indicated temperature.

Tha following paragraph applies to thermometers with on Ice point. Tha tobulofad corrections apply provided the Ice-poinr 

reeding, taken otter exposure for not less then 3 days to s  temperature of about 25* C  (77* F) Is 3 2  • 0 0 0  H

the lc»-poInt reodJng It found to be higher (or lowar) than stated, alt other reodings will be h)/J"  m  lower) by the seme 

orocunt. If the thermometer Is used or tested of o given temperature shortly otter being heated to o higher temperature, 

on error of (minus) — 0.01" or less; for each 10* difference between the two temperatures, may be Introduced.

We hereby certify that this thermometer it calibrated by comparison to  "working standards" whose primary source of accuracy rests in 

platinum resistance thermometers calibrated by the National Bureau of Standards. Continuing accuracy is assured by periodically sub­

mitting our platinum resistance thermometers to the National Bureau of Standards. In addition, intermediete checks ere made against a 

tripio point of wetar cell, ■ fretting point of zinc cell, and a freezing point of tin call.

Dote 0 2 / 0 6 / 8 1  0 9»33 - *4 3
Recertified 4/5/32 No change



APPENDIX III

METER VOLUME CALCULATIONS

Gross Std Volume = Meter Pulses x CTL x CPL x MF
"K" fa c to r "'

Meter Factor (MF) = Volume o f Prover x CPSP x CTSP x CPLP x CILP
Meter Pulses „  totm „
"K" fa c to r x

Gross Standard Volume —  the actua l volume o f f lu id , a t standard temperature 
and pressure, which passed through the meter. This value times the fra c t io n a l 
percent o f sediment and water provides Net Standard Volume.

Meter Pulses - -  a series o f e le c tr ic a l pulses, generated by the meter, 
whose number is  propo rtiona l to the volume measured and vhose frequency 
is  p ro po rtio n a l to the flow  ra te .

CPSP - -  co rre c tio n fo r the e ffe c ts o f pressure on the shell, o f the prover.

CTSP —  co rre c tio n fo r the e ffe c ts o f temperature on the she ll o f the prover.

CPLP —  co rre c tio n fo r the e ffe c ts o f pressure on the liq u id  in  the prover.

CTLP —  co rre c tio n fo r the e ffe c ts o f temperature on the liq u id  in  the prover.

CPLM —  co rre c tio n fo r the e ffe c ts o f pressure on the liq u id  in  the meter.

CTLM —  co rre c tio n fo r the e ffe c ts o f temperature on the liq u id  in  the meter.

"K " fa c to r —  a number which, fo r a p a r t ic u la r meter, represents the uncorrected 
pulses per b a rre l.



TEMPERATURE & PRESSURE CORRECTION FACTORS FOR STEEL & CRUDE OIL

CPSP = 1 + P x I.D . Where:
-r- P = pressure - ps ig

Wt x (30 x 10 ) I.D . = in te rn a l diameter - in .
Wt = w a ll thickness - in .

(30 x 10^) = s te modulus o f e la s t ic i ty

CTSP = 1 + (Tp -60°)(18 .6 x 10“ 6) Tp = prover sh e ll
r temperature - °F 

(18.6 x 10” ) = s te e l expansion
c o e ff ic ie n t - per °F

CPL = 1 + PF

F = C(A + BT + _C_ + DT)

/ ° 2 = 141.5 x 0.999012
131.5 x API @ 60 “F

P = pressure - ps ig 
A = constant — 1.99470 
B *  - 0.00013427
C = - 0.79392
D = - 0.0023260

d w i s i f y  - g M / c t M . 3

C IL  =  e^ -ocj, A t  ( 1  = 0 . 8  oCp)j

= as above

oc =
ko + k j T 

(°? x  1 0 6

Ko = constant = 341.0957

Kl  =
=  0 . 0



APPENDIX IV A 

ARCOfs Prudhoe Oil Pool Meters at Pump Station //I

Total, corrected volume thru ARCO's meters on 6/30/90

07/01/90 00:03:52

METER SET • EE052Q LOG SUMMARY • ARCO

START.TIME 06/30/90 00:00:00\

STOP TIME 06/30/90 21:00:02

SET AYERAGE 

API 6E/60 TEMP (0E6E)(J15.^

S.G. TEMP 119.0 -PRES (PSIG) ̂ / T T )

Y.P. (PSIA) 10.28 VATER (I) 0.2

RET

V0I RST FE-052A • EE-052C EE-0520

START 3176680 • 3700672 25371756 23989965
STOP ‘

1
3771275 3909161 25567951 21179885

TOTAL 591595 208189' 196195 189920

METER METER CURREIT CALC IRSTR
ID

FE-052A 
•fE-052C 
f E-0520

PULSES

13767006
11370220
10171989

GROSS TOTALS 

1KSTR IET TOTAL

A-fACTR

201.15 ̂
205.28
207.53

GROSS q^GR0SS

211078 o' 211077 
201151 ^01155
195013^* 1 95010

G io  5" 
610512_____ 610512

c r t - M -  0‘4'r?S~f CCF '-0.̂ 73Q1

FLOW WEIGHTED AVERAGE

TEMP PRESS S.G. S.6.
OEEf PSIG 60/60 TEMP

119.5 67 0.8796 119.0
119.5 67 ' 0.8797 119.0
119.5 67 0.8796 119.0

\I



■ ■ jov-:r̂ "'

06/30/90 21:22:19

;

Meter Proof Report

ARCO Meter 52A

6/30/90
METER PROOF-REPORT 
METER 10 • •
PROOF TYPE

ARCO
FE*052A
AUTOMATIC

AVERAGE: AVERAGE:AVERAGE:

METER PRESS (PSIG) 65 PROVER PRESS (PSIG) 59 S.G. CORRECIEO 0.

METER TEMP (OEGF) 120.2 PROVER TEMP (OEGF) 120.3 S.G. RAW 0.8570

FLOV RATE (8PH) 8566 S.G. 1EMP (OEGF) 119.8

RUI L-R
V

'R-L
TOTAL
POISES

TRIAL 
i11 FACTOR

METER
PSIG

METER
TEMP

PROVER
PSIG

PROVER
TEMP

S.G.60 
. CORR

FLOW
RATE

1 15332 15331 30663 0.00189111 66 120.2 61 120.3 0.8797 8593
2 15332 15330 30662 0.00189153 66 120.3 61 120.3 0.8800 8589
3 • 15332 15330 30662 0.00189128 66 120.3 61 120.1 0.8800 8518
1 15330 15331 30661 0.00189133 61 120.1 55 120.2 0.8801 8511
5 15336 . .15330 30666 0.00189085 61 120.1 58 120.1 0.8803 8611

6S- 12 .0SOO&

ACTUAL OEVIATIOI WAS 0.0112 OF 5 COISECUTIYE RUKS OUT OF 
ALLOWABLE OEVIATIOI 0.0201

5 TOTAL RUIS.

PROVER BASE VOLUME I I SSLS (SV 1-2) 
PROVER VOL. CORR FOR TEMP AIO PRESS 
AVERAGE METER PULSES PER RUI 
AVERAGE METER PULSES PER RUI 
(CORRECTED FOR PRESS I TEMP)
AVERAGE METER FACTOR (I6LS PER PULSE) 
TRAISMITTED I FACTOR (PPB)
FACTOR FROM PREVIOUS PROOF 
FACTOR FROM METER CURVE 
DIFFEREHCE FROM METER CURVE

119.80676
116.01506
30662.8
29852.7

PROVER:
CTSP60 * 1.00112 
CPSPR * 1.00009 
CPLPR • 1.00033 
CTLP60 ■ 0.97319

OJO i8i l 2

—̂ 2Tll.ll 
201.53 

0.0 1 1

METER:
CPLM60 * 1.00036 ̂  
CTLM60 • 0.97323 ̂

M F  - P % P  K j c L Q J h



Meter Proof Report

ARCO Meter 52C

86/30/90 22:57:23 6/30/90

BETER PROOF REPORT * ARCO 
BETER 10 * FE-052C
PROOF TYPE AUTOBATIC

AVERAGE: . AVERAGE: AVERAGE:

PIETER PRESS (PSIG) 66 PROVER PRESS (PSIG) 64 S.G. CORRECTED 0. 8790

BETER TEBP (OEGF) 122.4 PROVER TEBP (OEGF) 122.1 S.G. RAV 0.8551

FLOW RATE (8PH) 7175 S.G. TEBP (OEGF) 121.5

Rill
—  _ TOTAL TRIAL BETER BETER PROVER PROVER S.G.60 FlOU

L-R R-L PULSES 1/A FACTOR PSIG TEBP PSIG TEBP CORR RATE

1 5398 15396 30794 0.00487117 65 120.5 62 120.3 0.8775 7176
15397 15399 30796 0.00487140 66 121.7 64 121.3 0.8784 7176
1 5398 1 5400 30798 0.00487092 65 122.6 62 122.3 0.8790 7166
15397 15394 30791 C.00487210 66 123.3 63 123.0 0.8793 7168
15399 15394 30793 0.00487140 68 123.7 66 123.6 0.8807 7187

^ 7 9 6  6 f 2£,<f 6 5 / Z 2 , i . 3 7 S 9 8

ACTUAL OEVIATIOI VAS 0.0241 OF 5 COISECUTIVE RUIS OUT OF 
ALLOVAILE OEVIATIOI 0.025!

8 TOTAL SHIS.

PROVER IASE VOLUBE II BBLS (SV 1-2) 
PROVER VOL. CORR FOR TEBP AIO PRESS 
AVERAGE BETER PULSES PER RUI 
AVERAGE BETER PULSES PER RUI 
(CORRECTED FOR PRESS I TEBP)
AVERAGE BETER FACTOR (88LS PER PULSE) 
TRAISBITTED A FACTOR (PP8)
FACTOR FROB PREVIOUS PROOF 
FACTOR FROB BETER CURVE 
OIFFEREICE FROB BETER CURVE

149.80676
145.89474
30794.4
29949.1

0,0048714
JOSjT
205.36 
205.54 
0.131

PROVER:
CTSP60 « 1.00116 
CPSPR * 1.00010 
CPLPR * 1.00036 
CTLP60 » 0.97232

BETER:
CPLB60 ■ 1 .00037 
CTLB60 ■ 0.97219 ^



m

11/38/51 22:24:30

flETER PROOF REPORT 
HETER II - 
PROOF TfPE

Meter Proof Report

ARCO Meter 52D

6/30/90

r-V'

ARCS
fE-0S20 
lUTOPIATIC

AVERAGE: AVERAGE:

HETER PRESS (PSIG! 66 PROVES PRESS (PSIG) 60 S.6. CORRECIEO

BETER T'tflP (OEGF) 116.6 PROVER TIfiP (OEGF) 119.6 S.S. RAV

FLOV RITE (IPH) 7862

AVERAGE:

0.8797 

0.8668

S.G. TEBP (OEGF) 119.1

RUI L-R R-L
TOTAL
PULSES

TRIAL 
1/1 FACTOR

flETER
PSIG

METER 
TEflP .

PROVER
PSIG

PROVER
TEflP

S.G.60 FLOV 
CORR RATE

3 15564 15565 31129 O.OOA81827 66 119.5 62 119.4 0.8777 7861
4 15564 15564 31128 0.00481830 66 119.7 61 119.7 0.8805 7850
5 15562 15560 31122 0.00481917 67 119.6 62 119.6 0.8807 7834
6 15567 1 5560 31127 0.00481830 64 119.4 58 119.4 0.8796 7829
7 15565 15560 31125 0.00481861 65 119.3 59 119.3 0.8801 7885

3M24.1£ in-S ’ £ 0 •S' . 0 7 7 7 2 ,
ACTUAL OEVIATIOI VAS 0.019S OF 5 C0ISECUT1VE RUIS OUT Of 7 TOTAL RUIS. •2 ^ 3  r
ALLOVAILE OEVIATIOI 0.0201 -

PROVER IASE VOLUME II 88LS (SV 1*2) 
PROVER VOL. CORR FOR TEBP AID PRESS 
AVERAGE BETER PULSES PER RUI 
AVERAGE flETER PULSES PER RUI 
(CORRECTED FOR PRESS I TEflP)
AVERAGE flETER FACTOR (liLS PER PULSE) 
TRAISBITTEO i FACTOR (PPI)
FACTOR FROB PREVIOUS PROOF 
FACTOR FROB flETER CURVE 
OIFFEREICE FROB flETER CURVE

149.80676 
146.06416 
31126.2 
30312.9

PROVER:
CTSP60 ■ I . 00111 
CPSPR • 1.00009 
CPLPR « 1.00034 
CTLP60 » 0.97352

flETER: f t  h
CPLA60 » 1.00036 ̂  
CTLB60 • 0.97352 "

l  - p s



BPX's Prudhoe O il Pool Meters a t Pump S ta tion 91

Tota l corrected volume thru BPX 
meters on 6/30/90 

» *

APPENDIX IV B

07/01/90 00:03:46

flETER SET * FE0510 LOG SUIII1W > IPX

STURT TIME 06/30/90 00:00:00

STOP TIME 06/30/90 24:00:0?

SET

SOI RST FE-051A FE-0518 FE-0510

START
STOP

44289880
15009022

20883230
21120554

20354082
20585965

1498152
1748093

TOTALi 719142 237324 231883 249941

METER flETER CURREST CALC 1SSTR
; 10

FE-051A
FE-051S
FE-0510

GROSS TOTALS

PULSES I-FACT8
7.0

203.64
3,6"T 

7-°7

205.22
206.50

GROSS GROSS

244401A* *744 408 
238799 ’ 38805
257405 ̂  257403

V
740616

740608 ____ 740616

SET AVERAGE

29.3 )lEHP (0EGEJ__12StAPI 60/

S.G. TEflP 125.2 PRES (PSIG)

/.P. |PS 1A) 11.41 VATER (X) 0.4

C P i h -  I r O o O S ' t  

C  T£-M - O .3 >707£
cep 2 < ^ 9 7 / d . r

flOV VEItniEt AVERAGE

TEflP PRESS S.G. S.G.
OEGF PSIG 60/60 ’ TEflP

125.8 6G 0.8797 125.2
125.8 60 0.8797 125.2
125.8 60 0.8797 125.2



B6/30/^TQ:10|43_

flETER P809F REPORT • IPX 
AETER 10 • FE-051A
PlOOf TYPE AUTOflATIC

Meter Proof Report

BPX Metal 51A

6/30/90

AVERAGE: 

flETER PRESS (PSIG) 60

flETER TEflP (OEGF) 129.9

FLOV RATE (IPH) 10335

AVERAGE:

PROVER PRESS (PSIG) 53

PROVER TEflP (OEGF) 129.9

AVERAGE:

S.6. CORRECTEO 0. 8806

S.G. RAV 0.8538

S.G. TEflP (OEGF) 129.3

RUI L-R R-L
TOTAL
PULSES

TRIAL 
1/K FACTOR

flETER
PSIG

flETER
TEMP

PROVER
PSIG

PROVER
TEflP

S.G.60 
CORR

FLOV
RATE

6 1 5268 15267 30535 0.00491261 61 130.1 54 130.1 0.8314 10349
7 15266 .. 15265 30531 0.00491326 61 130.1 54 130.1 0.8807 10325

•  8W  9
15268 15265 30533 0.00491296 60 129.9 53 129.9 0.8804 10343
15268 15265 30533 0.00491296 61 129.8 53 129.8 0.8803 10368

10 1 5268 15263 30531 0.00491320 60 129.6 52 129.6 0.8835 10290

. 6 1 /2 <M  S3 0 .5 0 ° G>fc

ACTUAL OEVIATIOI VAS 0.0131 Of 5 COISECUTIVE RUIS OUT OF 10 TOTAL RUIS. 29 r) 7
ALLOWABLE OEVIATIOI 0.0201

PROVER IASE VOLUME I I BBLS (SV 1-2) 149.80676 PROVER:
PROVER VOL. CORR FOR TEflP AID PRESS 145.39465 CTSP60 • 1.00130
AVERAGE NETER PULSES PER RUI 30532.6 " CPSPR • 1.00008
AVERAGE NETER PULSES PER RUI 29593.7 CPLPR » 1.00030
(CORRECTEO FOR PRESS 1 TEflP) CTLP60 • 0.96892
AVERAGE flETER FACTOR (88LS PER PULSE) 
TRAISNITTEO I FACTOR (PP6) y

o j i fm nn 
(C 2 0 3M J flETER:

CPLH60 * 1.00034FACTOR fROfl PREVIOUS PROOF
FACTOR FROfl flETER CURVE 203.74 CTIH60 « 0.96892 /
DIffEREICE FROM flETER CURVE 0.10S

Ah F - P S P  '  (203.!



'flETER PROOF REPORT - IPX 
flETER ID • FE-0511
PROOF TTPE AUTOflATIC

Meter Proof Report

BPX Meter 51B

6/30/90

AVERAGE: • AVERAGE: ’ AVERA6E:

flETER PRESS (PSIG) 60 PROVER PRESS (PSIG) 51 S.6. CORRECTED 0.8804

flETER TEflP (OEGF) 128.9 PROVER TEflP (OEGF) 128.9 S.G. RAV 0.8539 •

FLOV RATE ‘ (BFH) 10297 S.G. TEflP (OEGF) 128.4

TOTAL TRIAL 1AETER flETER PROVER PROVER S.G.60 FLOV
RUI L-R R-L PULSES I/ I FACTOR PSIG TEflP PSIG TENP. CORR RATE

1 15394 15390 30784 0.00487276 60 129.0 51 129.0 0.8812 10305
2 15392 15388 30780 0.00487340 60 129.0 51 129.0 0.8807 1 0270
3 15391 15393 30784 0.00487275 60 128.9 52 128.9 0.8800 10265
4 15393 15391 30784 0.00487270 60 128.9 51 128.9 0.8802 10366
5 15392 15393 30785 0.00487254 61 128.8 51 128.8 0.8800 10280

6o 51 / I S . ?  d ff lo Z l
ACTUAL OEVIATIOI VAS 0.0181 OF 5 COISECUTIVE RUIS OUT OF 
ALLOVAILE OEVIATIOI 0.0201

5 TOTAL RUIS.

PROVER IASE VOLUflE II OILS [SV 1-2} 
PROVER VOL. CORR FOR TEflP AIO PRESS 
AVERAGE flETER PULSES PER RUI 
AVERAGE flETER PULSES PER RUI 
(CORRECTED FOR PRESS I TEflP)
AVERASE flETER FACTOR (BBLS PER PULSE) 
TRAISfllTTED I FACTOR (PP8) '•
FACTOR FROfl PREVIOUS PROOF 
FACTOR FROfl flETER CURVE 
8IFFEREICE FROfl flETER CURVE

149.80676 
145.45/66 
30783.4 '  
29850.7

205.22
?85T2f
205.21
0.821

PROVER:
CTSP60 * 1.00128 
CPSPR • 1.00008 
CPLPR * 1.00029 
CTLP60 * 0.96937

flETER:
CPLA60 * 1.00034 ^  
CTLA6Q * 0. 96937 ̂



pWW ' 'V,, "* : ** ' ♦#»•*'.

36/3^121:01:09

(IETER PROOF REPORT • (PI 
flETER 10 - FE-0510
PROOF TYPE AUTOflATIC

■j-* :.,>•••. ».

Meter Proof Report 

BPX Meter 5ID 

6/30/90

AVERAGE:

AFTER PRESS (PSIS) 60

flETER TEAP (OEGF) 128.7

FLOY RATE (IPK) 10382

AVERAGE: AVERAGE:

PROVER PRESS (PSIG) 51 S.G. CORRECTEO 0.8802

PROVER TEAP (OEGF) 128.7 S.G. RAY 0.8538

S.G. TEAP (OEGF) 128.1

9

TOTAL TRIAL AETER AETER PROVER PROVER S.G.60 FLOV
RUI L-R R-L PULSES 1/1 FACTOR PSIG TEAP PSIG TEAP CORR RAIE

3 • 15190 15(89 30979 0.00(8(208 61 128.8 53 128.8 0.8799 10316
A 15186 15(89 30975 0.00(8(269 61 • 128.6 53 128.6 0.879( 10(02
5 15(88 15(87 30975 0.00(8(275 61 128.6 55 128.6 0.8806 10(23
6 15(91 15(87 30978 0.00(8(228 60 128.7 53 128.7 0.8805 103(7
7 15(89 * 15(85 3097( 0.0048(293 60 128.9 5( 128.9 0.8807 10(25

• .•z.
£> i [rL%ri 1 * 3 . 7 0 ,8  80*2.^

ACTUAL OEVIATIOI YAS 0.0171 OF 5 COISECUTIVE RUIS OUT OF 1 TOTAL RUIS.
0.020S

'PROVER IASE VOLUAE I I IILS (SV 1-2) 
PROVER VOL. CORR FOR TEAP AID PRESS 
AVERAGE AETER PULSES PER RUI 
AVERAGE AETER PULSES PER RUI 
(CORRECTEO FOR PRESS A TEAP)
AVERAGE AETER FACTOR (B6LS PER PULSE) 
TRAISAITTEO K FACTOR (PPI)
FACTOR FROA PREVIOUS PROOF 
FACTOR FROA AETER CURVE 
OIFFEREICE FROA AETER CURVE

1(9,80676 PROVER:
145.(6800 CTSP60 « 1.00128
30976. 2 ' CPSPR « 1.00008
30039.5 CPLPR * 1.00031 

CTLP60 * 0.969(2
0 . 00j 8i i 6

AETER:
206.51 CPLA60 • 1.00035
206.33 CTLA60 ■ 0.969(2
0.081

r  o « .r
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APPENDIX V

L is t in g  o f Some o f the Metering Problems Found by AOGCC Personnel

General Ccmnents

A t sane o f the Cook In le t area LACT f a c i l i t i e s , meter maintenance is  la x a t 
times. When contacted by AOGCC regard ing metering, the operators are very 
responsive.

On the North Slope, the metering system o r ig in a l ly  in s ta lle d  a t PS//1 pushed 
"s ta te -o f- th e -a r t" to new l im its . While the equipment was e xce lle n t, i t  was no t 
being operated p rope rly —  perhaps the maintenance was h igher than envisioned.
In  ea rly to mid-1981, Alyeska set up a separate measurement group. Since then 
we have had good cooperation from Alyeska, and major metering problems have been 
v ir tu a l ly  non -ex is ten t.

ARCO has estab lished a Kuparuk R iver U n it measurement group and a Prudhoe Bay 
measurement group. BPX has a measurement group fo r the End ico tt F ie ld .

We believe tha t the LACT fa c i l i t i e s  a t the North Slope f ie ld s  have exce llen t 
equipment, and are being used and maintained properly .

McArthur R ive r F ie ld

09/20/79 - found th a t data had been changed on the meter proving repo rt form 
a fte r i t  was signed by our inspecto r.

11/80 - in s is te d th a t Cook In le t P ipe lin e Company use the API tab les 5A and 6A 
fo r co rrec tion o f g ra v ity  and temperature o f the f lu id , re sp e c tive ly .

07/07/90 - an in co rre c t pressure co rre c tio n fa c to r was used in  the meter fa c to r 
ca lcu la tio n . A corrected measurement t ic k e t has been issued.

Middle Ground Shoal

01/22/79 - found e rro r in  ca lcu la tio n o f one o f S he ll's LACT meters.

01/16/80 - le t te r to She ll regarding inadequate meters.

06/03/82 - an AOGCC inspecto r found the is o la t io n  block va lve leak ing which
re su lts in  in co rre c t meter fa c to rs .

06/25/84 - le t te r to She ll in s is t in g  th a t they maintain th e ir meters in  good 
re p a ir .
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02/22/79 - contacted ARCO regard ing e r ra t ic  meter fa c to rs . ARCO was not 
concerned. As a re s u lt , we se t an ac tion l im i t o f 0.0025 between successive
meter fa c to rs . The temperature compensator was found to be worn.

03/31/81 - found tha t ARCO used the wrong master meter fa c to r.

09/17/81 - our inspector noted th a t the ATG compensator was 0-150°F, the o i l
being metered was 160 °F. They changed the temperature compensator.

04/14/82 - found tha t ARCO was no t using a co rre c tion fa c to r fo r the pressure o f
the liq u id . They agreed, even tua lly , and s ta rte d using i t .

08/18/83 - found tha t the new master meter curves were in v a lid  due to  numerous 
e rro rs . ARCO had the meters reproved.

E nd ico tt O il F ie ld

09/88 - we to ld  BP tha t fo r the period February 17 through August 16, 1984, they
had a problem w ith metering software . The co rre c tio n involved an increase o f
396 ba rre ls .

ARCO's Crude Oil Topping Plant - Prudhoe Bay Field

Kuparuk R iver F ie ld

08/04/83 - le t te r frcm ARCO th is  date s ta tin g they agreed w ith us th a t in co rre c t 
meter fac to rs had been used a t s ta rtu p o f the f ie ld . They adjusted Kuparuk 
production upward by 21,305 b a rre ls .

03/13/85 - le t te r to ARCO po in tin g out th a t they had been using in co rre c t meter 
fa c to rs on February 27 due to negligence on ARCO's p a r t. Our le t te r resu lted in  
a meeting which brought about m inor changes in  metering procedure to improve 
r e l i a b i l i t y .

04/26/89 - le t te r to ARCO concerning use o f in co rre c t average pressure and 
temperature co rrec tion fa c to r fo r  liq u id s fo r meter p roo f repo rts .

M ilne Poin t U n it

During the engineering phase o f th is  p ro je c t, I  was asked by Conoco to  look a t 
th e ir proposed metering f a c i l i t i e s . I  requested some changes in  the computer 
p r in to u t, and ins is ted they add equipment to preserve the meter pulses in the 
event o f a power and/or computer fa i lu re .

On 11/07/85, fo r reasons unknown, the computer was "zero-ed" causing a loss o f 
data . The on-skid gross (pulse) to ta l iz e r was used to a rr iv e a t the day's 
throughput. We were ve rb a lly thanked fo r requ ir in g the "power-o ff" pulse 
to ta l iz e r .
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Prudhoe O il Pool

06/12/81 - ca lle d A lyeska 's a tte n tio n to  a d iffe re n ce in  value o f the API 
g ra v ity  l is te d  on the measurement t ic k e t vs . the g ra v ity  used fo r meter fa c to rs . 
This was correc ted .

07/07/81 - a t our Ins is tence , Alyeska decided to make the o i l q u a lity te s t p r io r 
to prov ing so the same API g ra v ity va lve would be used fo r meter fa c to r ca lcu la ­
tio n s as would be reported on the run t ic k e ts .

09/26/83 - ca lle d A lyeska 's a tte n tio n to  a discrepancy between the API g ra v ity 
value used fo r metering vs. tha t used in  the meter fa c to r ca lcu la tions . They 
found the API g ra v ity  analyzer needed re p a ir .
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QUANTITY AND QUALITY MEASUREMENTS 
OF CRUDE OIL AND GAS IN TEE STATS OF ALASKA

I . QUESTIONS OF CONCERN

Do q u a n t i t y  a n d  q u a l i t y  d e t e r m i n a t i o n s  o f  ANS c r u d e  o i l  
p r o d u c e d  a n d  t r a n s p o r t e d  m e e t  t h e  a c c u r a c y  r e q u i r e m e n t s  
o f  a l l  p a r t i e s  t o  c u s t o d y  t r a n s f e r ?

Do a l l  p a r t i e s  t o  c u s t o d y  t r a n s f e r  h a v e  a d e q u a t e  a s s u r a n c e  
t h a t  s t a n d a r d  m e t h o d s  a r e  b e i n g  e m p l o y e d  a n d  t h e  r e s u l t s  
a r e  v a l i d ?

A r e  m e a s u r e m e n t s  d a t a  b e i n g  c o l l e c t e d ,  p r o c e s s e d ,  a n d  
r e p o r t e d  i n  a  f o r m  t h a t  c a n  b e  s u b s t a n t i a t e d  and i s  
a p p r o p r i a t e  f o r  v a r i o u s  r e v e n u e  d e t e r m i n a t i o n s ?

A r e  i m p r o v e m e n t s  i n  m e a s u r e m e n t  s y s t e m s  a n d  d a t a  a c q u i s i t i o n  
w a r r a n t e d  a n d  e c o n o m i c a l l y  j u s t i f i a b l e ?

I I .  INTRODUCTION AND SCQPB

T h e s e  a r e  e x t r e m e l y  s e n s i t i v e  q u e s t i o n s  g i v e n  t h e  c o m p e t i t i v e  n a t u r e  o f  
t h e  p e t r o l e u m  i n d u s t r y  a n d  t h e  o f t e n  a d v e r s a r i a l  r e l a t i o n s h i p  b e t w e e n  
t h e  i n d u s t r y  a n d  t h e  S t a t e  o f  A l a s k a .  T h e r e  a r e  no q u i c k  a n d  e a s y  
a n s w e r s ,  b u t  t h e r e  a r e  s a y s  t o  r e d u c e  t h e  f r i c t i o n  g e n e r a t e d  by  t h e s e  
i s s u e s .  K i t h  o v e r  f o u r  b i l l i o n  d o l l a r s  i n  o u t s t a n d i n g  l i t i g a t i o n  
b e t w e e n  t h e  p e t r o l e u m  i n d u s t r y  a n d  t h e  S t a t e ,  t h e r e  i s  o b v i o u s l y  r o o m  
C o r  i m p r o v e m e n t .

P e t r o l e u m  m e a s u r e m e n t s  i s  a  c o m p l e x  s u b j e c t ,  and o n e  i n  w h i c h  
t e c h n o l o g y  h a s  a d v a n c e d  f a r  b e y o n d  t h e  c o m p r e h e n s i o n  o f  a l l  e x c e p t  
t h o s e  d e d i c a t e d  t o  t h e  s u b j e c t .  T e c h n o l o g i c a l  a d v a n c e s  i n  
i n s t r u m e n t a t i o n ,  d a t a  a c q u i s i t i o n ,  a n d  c o m p u t e r  s c i e n c e s  h a s  g r e a t l y  
e n h a n c e d  m e a s u r e m e n t s  c a p a b i l i t i e s .  Th e  b e n e f i t s  a r e  g r e a t  i f  
a p p r o p r i a t e  a p p l i c a t i o n s  o f  t e c h n o l o g y  a r e  c o r r e c t l y  e m p l o y e d .  I f  n o t ,  
we a r e  s i m p l y  d e l u d e d  b y  f a i t h  i n  a  " b l a c k  b o x ” a nd  h a v e  o n l y  g a i n e d  
t h e  c a p a b i l i t y  t o  m a k e  m i s t a k e s  mu c h  f a s t e r .

A l l  p e t r o l e u m  r e v e n u e s ,  f o r  b o t h  i n d u s t r y  a n d  S t a t e ,  a r e  d e r i v e d  f r o m  
q u a n t i t y  a n d  q u a l i t y  m e a s u r e m e n t s .  M e t h o d s  o f  v a l u e  d e t e r m i n a t i o n  a n d  
f i n a n c i a l  a c c o u n t i n g ,  t h o u g h  i n t i m a t e l y  r e l a t e d ,  a r e  e v e n  m o r e  c o m p l e x  
a n d  s e n s i t i v e  s u b j e c t s .  T h e  r e q u i r e m e n t s  o f  t h e s e  s u b j e c t s  d e t e r m i n e  
" w h a t " ,  " w h e r e " ,  " w h e n " ,  a n d  " h o w "  v o l u m e  m e a s u r e m e n t s  m u s t  b e  ma d e .  
H o w e v e r ,  f o r  t h e  s a k e  o f  s i m p l i c i t y ,  t h e  s c o p e  o f  t h i s  t e s t i m o n y  i s  
l i m i t e d  s t r i c t l y  t o  q u a l i t y  a n d  q u a n t i t y  m e a s u r e m e n t s .  A b a s i c  
k n o w l e d g e  o f  how t h e  v a l u e  o f  c r u d e  o i l ,  t a r i f f s ,  r o y a l t i e s ,  q u a l i t y  
b a n k  p a y m e n t s ,  a n d  t a x e s  a r e  d e t e r m i n e d  i s  e s s e n t i a l  i n  a n a l y z i n g  a n d  
u n d e r s t a n d i n g  v o l u m e  m e a s u r e m e n t s .
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ZZZ. PERSPECTIVES

I f  t h e s e  i s s u e s  a r e  t o  b e  r e s o l v e d ,  i t  i s  i m p e r a t i v e  t h a t  t h e  d i f f e r e n t  
p e r s p e c t i v e s  b e  w e l l  d e f i n e d  a n d  a n d  t h e  m i s s i o n  o f  e a c h  i n t e r e s t e d  
p a r t y  r e s p e c t e d  a n d  u n d e r s t o o d .

Z1Z. 1 The Industry ' $ Perepeotive:

T h e  p u r p o s e  o f  t h e  o i l  a n d  g a s  i n d u s t r y  i s  t o  d i s c o v e r ,  p r o d u c e ,
t r a n s p o r t ,  a n d  r e f i n e  t h e s e  S t a t e  r e s o u r c e s  t o  m e e t  e n e r g y  r e q u i r e m e n t s
i n  A l a s k a  a n d  t h e  r e s t  o f  t h e  n a t i o n  a n d  w o r l d .  F u r t h e r m o r e ,  t o  m o v e
c r u d e  a n d  r e f i n e d  p r o d u c t s  t o  m a r k e t  i n  a  c o s t  e f f e c t i v e  m a n n e r  t h a t
i s  s a f e  f o r  p e o p l e  a n d  t h e  e n v i r o n m e n t .  R h e t h e r  t h i s  m i s s i o n  i s  b e i n g  
a c c o m p l i s h e d  may  b e  a r g u a b l e  f r o m  o t h e r  p e r s p e c t i v e s ,  b u t  a t  l e a s t  i t  
i s  n e l l  d e f i n e d .

I n d u s t r y  p r o f e s s i o n a l s  t a k e  g r e a t  p r i d e  i n  t h e  a c c u r a c y  o f  m e t e r
s y s t e m s  a n d  r e p o r t e d  v a l u e s .  A s u b s t a n t i a l  i n v e s t m e n t  i s  p u t  i n t o  t h e s e  
s y s t e m s  b e c a u s e  t h e y  a r e  t h e  c a s h  r e g i s t e r  o f  t h e  b u s i n e s s .  A d v a n c e d  
t e c h n o l o g y  i s  e m p l o y e d  t o  p r o d u c e  t h e  m o s t  a c c u r a t e  r e s u l t s  p o s s i b l e ,
a n d  e v e r y  a t t e m p t  i s  m a d e  t o  m e e t  o r  e x c e e d  i n d u s t r y  s t a n d a r d s  a s  s e t
f o r t h  b y  API ,  ASTH, I S O  a n d  o t h e r  i n t e r n a t i o n a l  s t a n d a r d s  s e t t i n g  
o r g a n i z a t i o n s .

M e a s u r e m e n t s  w i t h i n  t h e  A l a s k a n  o i l  a n d  g a s  n e t w o r k  i s  a  c o m p l e x  t a s k .  
T h e  p r o d u c t  v a r i e s  w i d e l y  i n  q u a l i t y  a n d  c o m e s  f r o m  a  n u m b e r  o f  
d i f f e r e n t  f i e l d s  a n d  p r o d u c t i o n  c o m p a n i e s ,  e a c h  w i t h  d i f f e r e n t
a c c o u n t i n g  r e q u i r e m e n t s .  E a c h  p r o d u c e r  h a s  t h e  r e s p o n s i b i l i t y  o f
m e a s u r i n g  q u a l i t y  a n d  q u a n t i t y  f o r  c u s t o d y  t r a n s f e r  f r o m  t h e  p r o d u c i n g
l e a s e s  t o  t h e  t r a n s p o r t i n g  c a r r i e r .  T h i s  d a t a  a n d  t h e  w e l l h e a d  p r i c e ,
b y  n e t - b a c k  a c c o u n t i n g  f r o m  t h e  r e f i n e r y  g a t e  p r i c e ,  d e t e r m i n e s
o w n e r s h i p  v a l u e  a n d  q u a l i t y  b a n k  p a y m e n t s .  D a t a  i s  a l s o  r e p o r t e d  t o  t h e  
S t a t e  o f  A l a s k a  f o r  d e t e r m i n a t i o n  o f  r o y a l t y  s h a r e s  a n d  t a x  l i a b i l i t y .  
A l l  p r o d u c t i o n  i s  t h e n  i n t e g r a t e d  i n  t h e  TAPS s y s t e m  f o r  t r a n s p o r t  t o  
V a l d e z .  T h e  o p e r a t o r s  o f  t h e  TAPS  s y s t e m  h a v e  t h e  r e s p o n s i b i l i t y  t o  a l l  
p r o d u c e r s ,  o w n e r s ,  a n d  t h e  S t a t e  o f  A l a s k a  t o  m e a s u r e  q u a l i t y  a n d  
q u a n t i t y  o f  t h e  c o m b i n e d  i n p u t  a n d  o u t p u t  f o r  d e t e r m i n a t i o n  o f  
t r a n s p o r t a t i o n  a n d  o p e r a t i n g  c o s t s ,  t a x e s ,  t a r i f f s ,  a n d  c u s t o d y  
t r a n s f e r  f r o m ,  a n d  b a c k  t o  t h e  s e p a r a t e  o w n e r s .

I I I .  2 The S t i t t '  a Porapaotiva:

T h e  S t a t e  h a s  a  d u a l  p u r p o s e ,  t w o  h a t s  t o  w e a r .  I n  o n e  h a n d  i s  t h e  
p o l i c e m a n ' s  h a t .  I t  i s  t h e  S t a t e ' s  r e s p o n s i b i l i t y  t o  m o n i t o r  a n d  p o l i c e  
t h e  i n d u s t r y  i n  t h e  b e s t  i n t e r e s t  o f  t h e  A l a s k a n  p e o p l e  a n d  
e n v i r o n m e n t .  I n  t h e  o t h e r  h a n d  i s  t h e  h a r d - h a t  o f  a n  o i l  p r o d u c e r .  T h e  
S t a t e  r e c e i v e s  a p p r o x i m a t e l y  25% o f  t h e  w e l l h e a d  v a l u e  o f  t h e  o i l  i n  
t a x e s  a n d  r o y a l t y  p a y m e n t s  b o t h  i n - k i n d  a n d  i n - v a l u e .  I t  i s  a l s o  t h e  
S t a t e ' s  r e s p o n s i b i l i t y  t o  m a x i m i z e  t h e  b e n e f i t s  o f  t h e s e  r e v e n u e s  f o r  
t h e  p e o p l e  a n d  e n v i r o n m e n t  o f  A l a s k a .  T h e  p r i o r i t y  o f  t h i s  p a r a d o x i c a l  
m i s s i o n  i s  n o t  a l w a y s  w e l l  d e f i n e d  a n d  v a r i e s  w i t h  t h e  p o l i t i c a l  
c l i m a t e  a s  d e t e r m i n e d  a t  t h e  p o l l s .

'
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-Crude Oil & Gas Measurements-

T h e  S t a t e  o f  A l a s k a  h a s  i n t e r e s t s  a n d  o b l i g a t i o n s  s i m i l a r  t o  
i n d u s t r y ' s ,  a s  a  p a r t y  t o  c u s t o d y  t r a n s f e r ,  b u t  R i t h  a l l  e i g h t  
i n d i v i d u a l  p r o d u c e r s  a n d  t h e  c a r r i e r s ,  n o t  j u s t  o n e .  T h e  S t a t e  h a 3  t h e  
a d d e d  r e s p o n s i b i l i t y  o f  a c c o u n t i n g  f o r  q u a l i t y  a n d  q u a n t i t y  
m e a s u r e m e n t s  b y  t h e  v a r i o u s  r e q u i r e m e n t s  o f  s e v e r a l  S t a t e  a g e n c i e s ,  
DOR, DHR, DEC, a n d  o t h e r s .  R o y a l t y  p a y m e n t s  a r e  m a d e  i n - v a l u e  ( d o l l a r s )  
a n d  i n - k i n d  ( o i l ) .  C u s t o d y  t r a n s f e r  o f  i n - k i n d  p a y i e n t s  i s  ma d e  b o t h  
x i t h i n  t h e  S t a t e  t o  l o c a l  r e f i n e r s  a n d  o u t s i d e  t h e  S t a t e .  R e g u l a t i o n s  
a n d  t a r i f f s  o f  i n t r a - S t a t e  o i l  i s  g o v e r n e d  by  t h e  APUC, x h i l e  i n t e r ­
s t a t e  r e g u l a t i o n s  a n d  t a r i f f s  a r e  g o v e r n e d  b y  FERC.

T h e  a d d e d  c o m p l e x i t i e s  o f  v a r i o u s  t a x  l e g i s l a t i o n  a n d  r e g u l a t i o n  make  
i t  a b u n d a n t l y  c l e a r  t h a t  t h e  S t a t e  h a s  m a n y  d i v e r s e  i n t e r e s t s  i n  b e i n g  
a s s u r e d  t h a t  t h e  r e p o r t e d  q u a l i t y  a n d  q u a n t i t y  v a l u e s  o f  o i l  a n d  g a s  
a r e  v a l i d ,  a s  a c c u r a t e  a s  p o s s i b l e ,  a n d  s t a n d a r d i z e d .  T h e  S t a t e  h a s  
t a s k e d  t h e  O i l  a n d  G a s  C o n s e r v a t i o n  C o m m i s s i o n  R i t h  t h i s  
r e s p o n s i b i l i t y ,  a l o n g  R i t h  many  o t h e r  d u t i e s .  V o l u m e  m e a s u r e m e n t s  i s  a n  
i n t r i c a t e ,  s p e c i a l i z e d ,  a n d  h i g h l y  t e c h n i c a l  f i e l d .  I t  i s  h a r d  t o  
i m a g i n e  t h e  C o m m i s s i o n  a c c o m p l i s h i n g  t h i s  t a s k ,  i n  c o n j u n c t i o n  R i t h  
o t h e r  d u t i e s ,  t o  t h e  s a t i s f a c t i o n  o f  a l l  p a r t i e s  i n v o l v e d  x i t h o u t  t h e  
r e s o u r c e s ,  e x p e r t i s e ,  a n d  t e c h n o l o g y  o f  c o n t e m p o r a r y  m e a s u r e m e n t s
p r o f e s s i o n a l s .

IV.  S P EC I F I C  CONCERNS AND RECOMMENDATIONS

IV .1 V a lid ity  assuranoe of reported measurements data:

No m a t t e r  hoH R e l l  t h e  i n d u s t r y  m e t e r s  o i l  a n d  g a s ,  a l l  p a r t i e s  t o  
c u s t o d y  t r a n s f e r ,  i n c l u d i n g  t h e  S t a t e  o f  A l a s k a ,  h a v e  t h e  r i g h t  t o  
m a x i m i z e  t h e i r  a s s u r a n c e  t h a t  r e p o r t e d  q u a l i t y  a n d  q u a n t i t y  d a t a  a r e  
v a l i d .  T h e  A l a s k a n  c r u d e  o i l  n e t R o r k  c o n t a i n s  t x o  t y p e s  o f  m e t e r  
s y s t e m s  f o r  t h e  p u r p o s e  o f  c u s t o d y  t r a n s f e r :

1) LACT s y s t e m s  ( L e a s e  A u t o m a t i c  C u s t o d y  T r a n s f e r )  d e s i g n e d  
f o r  t h e  u n a t t e n d e d  t r a n s f e r  o f  l i q u i d  h y d r o c a r b o n s  f r o m  
p r o d u c i n g  l e a s e s  t o  t h e  t r a n s p o r t i n g  c a r r i e r .

2) P i p e l i n e  s y s t e m s  d e s i g n e d  f o r  o p t i m u m  m e a s u r e m e n t  a c c u r a c y  
f o r  c u s t o d y  t r a n s f e r  r e g a r d l e s s  o f  t h e  v o l u m e  h a n d l e d .

T h e  f o l l O R i n g  i s  q u o t e d  f r o m  T h e  M a n u a l  o f  P e t r o l  e u r n ^ M e a s u r e m e n t
S t a n d a r d s ,  AP I  C h a p t e r  6, s e c t i o n  1, c o n c e r n i n g  t h e s e  s y s t e m s :  " T h e
s y s t e m  m u s t  p r o v i d e  a  p r o p e r  m e a n s  f o r  n e t  v o l u m e  d e t e r m i n a t i o n ,  
q u a l i t y  d e t e r m i n a t i o n ,  a n d  f a i l - s a f e  a n d  t a m p e r  p r o o f  o p e r a t i o n  H h i l e  
m e e t i n g  r e q u i r e m e n t s  o f  a c c u r a c y  a n d  d e p e n d a b i l i t y  a s  a g r e e d  t o  b y  s u c h  
m u t u a l l y  c o n c e r n e d  p a r t i e s  a s  t h e  p r o d u c e r ,  t h e  t r a n s p o r t e r ,  t h e  
r o y a l t y  o x n e r ,  a n d  f e d e r a l ,  s t a t e ,  a n d  m u n i c i p a l  r e g u l a t o r y  b o d i e s . "
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Assurance tha t motor systems achieve these c r i te r ia  can only be 
atta ined from an independent th ird  party monitor with documentable 
expertise , experience, and knowledge of the Alaskan petroleum industry. 
Employment of a th ird party monitor ( metro log ist) is common in  the 
custody tra n s fe r of petroleum products. Measurements records, data, and 
computer software are considered proprie ta ry and con fid en tia l. An
independent th ird  party monitor can a tte s t to the accuracy of data
s ith in  spec ifie d lim its , can document deviations from these lim its , and 
m itiga te disputes and settlements tha t otherwise Hould proceed to
cos tly l i t ig a t io n .

IV. 2 E x p lic i t ly  define measurements requirements o f the State of 
Alaska and a l l pa rties to custody transfe r:

Measurements data is  used in a va rie ty of revenue determ inations, as
well as fo r resource and environmental management. Each use of 
measurements data has i t s  own peculiar requirements. Rhat is  
appropria te fo r custody tra n s fe r from one company to another may be of 
l i t t l e  or no value in determ ining tax l ia b i l i t i e s  or meeting regu la to ry 
agency requirements. I t  is  much more costly to d is - in te g ra te a
composite crude o i l stream fo r ind iv idua l value determ ination than to 
make the appropria te measurements p r io r to in teg ra tion .

Each party , and w ith in the State each department or agency, must 
s p e c if ic a l ly  define the measurements i t  requires. This should include 
e x p l ic i t ly :

1) Rhat parameters are to be measured.
2) Rhere ( physical loca tion ) these parameters are measured.
3) Rhen ( time 8. frequency) o f these measurements.
4) How, by what instruments or methods.
5) Format of rax, reduced, and reported data.
6) Rhat is  the degree o f surety (q u a lity assurance) of the data.

C o o p e r a t i o n  x i t h i n  i n d u s t r y  a n d  R i t h  t h e  S t a t e  R o u l d  b e  e x p e c t e d ,  a s  
c l e a r  d e f i n i t i o n s  o f  r e q u i r e m e n t s  a r e  i n  t h e  e c o n o m i c  i n t e r e s t  o f  a l l
p a r t i e s .  T h e  p r o b l e m  t o  r e s o l v e  i s  n o t  t h e  r e l a t i v e l y  s m a l l  v a l u e  o f
q u a l i t y  a n d  q u a n t i t y  m e a s u r e m e n t s  i n  q u e s t i o n ,  b u t  r a t h e r  s a v i n g  ma n y
o f  t h e  c o s t s  o f  s e t t l e m e n t  a n d  l i t i g a t i o n  i n c u r r e d  b y  n o t  h a v i n g  t h e  
a p p r o p r i a t e  s o u r c e  d a t a .

IV. 3 Conduct an in te rna l aud it of State departments and agencies 
d ire c t ly  involved x ith  petroleum measurements and revenue 
determ inations:

An i n d e p e n d e n t  a u d i t  r e v i e w  w o u l d  a s s i s t  t h e  e x p l i c i t  d e f i n i t i o n  o f  
r e q u i r e m e n t s  l i s t e d  i n  IV.  2 a b o v e ,  r e s u l t i n g  i n  t h e  a b i l i t y  t o  
s t a n d a r d i z e  d a t a  c o l l e c t i o n .  I t  R o u l d  a l s o  d e l i n i a t e  t h e  S t a t e ' s  
c o n t r a d i c t o r y  r o l e s  a s  p o l i c e m a n  a n d  p r o d u c e r .
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I n  c a s e s  s u c h  a s  m e a s u r e m e n t s ,  t h e  S t a t e ' s  o b l i g a t i o n s  a r e  q u i t e  
s i m i l a r  t o  t h a t  o f  i n d u s t r y .  V a r i o u s  S t a t e  a g e n c i e s  a r e  a t t e m p t i n g  t o  
s a t i s f y  t h e s e  o b l i g a t i o n s  w i t h o u t  t h e  r e s o u r c e s ,  e x p e r i e n c e ,  a n d  
e x p e r t i s e  r e q u i r e d  a n d  u t i l i z e d  b y  i n d u s t r y .  An i n d e p e n d e n t  a u d i t  
r e v i e w  o f  t h e s e  f u n c t i o n s  ma y  r e v e a l  w h i c h  s h o u l d  be  p e r f o r m e d  b y  t h e  
S t a t e  a n d  w h i c h  s h o u l d  b e  c o n t r a c t e d  t o  s p e c i a l i s t .

To  b e  e f f e c t i v e ,  a u d i t  t e a m s  w o u l d  r e q u i r e  a  b r o a d  d e g r e e  o f  f r e e d o m ,  
a u t h o r i t y ,  a n d  e x p e r t i s e  i n  s p e c i a l i z e d  a r e a s .  T h e y  s h o u l d  b e  c o m p o s e d  
o f  v o l u m e  m e a s u r e m e n t s  e x p e r t s ,  r o y a l t y  a n d  t a x  a c c o u n t i n g  e x p e r t s ,  
l e g i s l a t o r s ,  a n d  b e  c o o r d i n a t e d  b y  a n  o m b u d s m a n .

IV. 4 There are areae in measurements where industry and the State 
could oooperate to the bene fit o f both.

One  s u c h  a r e a  i s  r e s e a r c h  i n t o  t h e  p h y s i c a l  a n d  c h e m i c a l  p r o p e r t i e s  o f  
A l a s k a n  c r u d e  o i l  a n d  g a s .  A l l  w i l l  a g r e e  t h e s e  r e s o u r c e s  a r e  l i m i t e d  
a n d  t h e i r  e f f i c i e n t  a n d  a p p r o p r i a t e  m e a s u r e m e n t ,  u s e ,  a n d  c o n s e r v a t i o n  
c a n n o t  b e  o v e r  e s t i m a t e d .

C r u d e  o i l  i s  a  c o m p o s i t e  o f  a  w i d e  s p e c t r u m  o f  e l e m e n t a l  h y d r o c a r b o n  
f r a c t i o n s .  T h e  p h y s i c a l  p r o p e r t i e s  o f  c r u d e  o i l  v a r y  a c c o r d i n g  t o  t h e  
c h e m i c a l  c o m p o s i t i o n .  T h e  e f f e c t s  o f  t e m p e r a t u r e  a n d  p r e s s u r e  w i l l
d i f f e r  f r o m  o n e  c r u d e  o i l  t o  a n o t h e r .  I n  o r d e r  t o  f a c i l i t a t e  p e t r o l e u m  
m e a s u r e m e n t s  e x t e n s i v e  t e s t i n g  h a s  b e e n  d o n e  t o  d e t e r m i n e  a  " g l o b a l  
c r u d e  o i l  c o n s t a n t "  w h i c h  r e f l e c t s  t h e  a v e r a g e  p h y s i c a l  p r o p e r t i e s  o f  
c r u d e  o i l  i n  g e n e r a l .  T h i s  g l o b a l  c o n s t a n t  i s  u s e d  i n  t h e  API  m e t h o d s  
o f  c o m p u t i n g  v o l u m e  c o r r e c t i o n  f a c t o r s .

A m o r e  a p p r o p r i a t e  c o n s t a n t  f o r  t h e  c o m p o s i t e  o f  A l a s k a n  c r u d e  o i l  
w o u l d  u n d o u b t e d l y  b e  d i f f e r e n t  t h a n  t h e  g l o b a l  c o n s t a n t ,  e s p e c i a l l y
wh e n  t h e  i n j e c t i o n  o f  L N G ' s  i s  c o n s i d e r e d .  T h i s  p r o j e c t  wa s  l a s t  
c o m p l e t e d  j o i n t l y  b y  API  ( T h e  A m e r i c a n  P e t r o l e u m  I n s t i t u t e )  a n d  NBS
( T h e  N a t i o n a l  B u r e a u  o f  S t a n d a r d s )  o v e r  f i v e  y e a r s  (1974 t o  1 979) a t  a  
c o s t  o f  $500,000.  G i v e n  t h e  s c i e n t i f i c  a n d  p r o f e s s i o n a l  r e s o u r c e s  o f  
i n d u s t r y  a n d  t h e  S t a t e ,  r e s e a r c h  i n t o  t h i s ,  a n d  r e l a t e d  s u b j e c t s ,
c o u l d  b e  r e w a r d i n g  t o  b o t h  p a r t i e s .

V. CONCLUSION

K n o w l e d g e  a n d  e x p e r t i s e  i n  q u a l i t y  a n d  q u a n t i t y  d e t e r m i n a t i o n s ,  a n d  
r e s u l t a n t  r e v e n u e  d e t e r m i n a t i o n s ,  i s  c o s t l y  a n d  n o t  o p e n l y  s h a r e d .  I t  
i s  a n  a r e a  w h e r e  a  l i t t l e  k n o w l e d g e  c a n  b e  d a n g e r o u s  a n d  i n d u s t r y  m a y  
u n d e r s t a n d a b l y  f e a r  a  d e l u g e  o f  q u e s t i o n s ,  t h a t  a p p e a r  a s  a c c u s a t i o n s ,  
f r o m  s e m i - i n f o r m e d  s o u r c e s .  I t  i s  t h e  S t a t e ' s  ( o r  a ny  p a r t y  t o  c u s t o d y  
t r a n s f e r )  r i g h t  a n d  o b l i g a t i o n  t o  q u e s t i o n ,  v e r i f y ,  a n d  o b t a i n  m a x i m u m  
q u a l i t y  a s s u r a n c e  o f  r e p o r t e d  m e a s u r e m e n t s  d a t a .  H owe v e r ,  w i t h o u t  
k n o w i n g  w h a t  q u e s t i o n s  t o  a s k ,  t h e  a n s w e r s  w i l l  b e  i r r e l e v a n t  a n d  o n l y  
s e r v e  t o  a g g r a v a t e  a n  a l r e a d y  s e n s i t i v e  i s s u e .
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V a l i d i t y  a s s u r a n c e  a n d  s t a n d a r d i 2 a t i o n  o f  m e a s u r e m e n t s  c a n  b e s t  b e  
o b t a i n e d  t h r o u g h  e m p l o y m e n t  o f  t h i r d  p a r t y  p r o f e s s i o n a l s .  Th e  S t a t e  
m u s t  e x p l i c i t l y  d e f i n e  i t s  r e q u i r e m e n t s  a n d  d e t e r m i n e  R h a t  t a s k s  c a n  
b e s t  b e  a c c o m p l i s h e d  b y  g o v e r n m e n t a l  b o d i e s  a n d  u h e r e  t h e  S t a t e ' s  
i n t e r e s t  may b e s t  b e  s e r v e d  b y  u t i l i z i n g  t h e  e x p e r t i s e  o f  p r i v a t e  
c o n s u l t a n t s .  T h e  c o s t  s a v i n g s  o f  s u c h  a n  i n v e s t m e n t  p r o b a b l y  a r e  n o t  i n  
i n c r e a s e d  a c c u r a c y ,  b u t  r a t h e r  i n  r e d u c e d  s e t t l e m e n t  a n d  l i t i g a t i o n  
c o s t s  b y  h a v i n g  a s s u r e d ,  a p p r o p r i a t e ,  a n d  s t a n d a r d i z e d  s  » u r c e  d a t a .

R e s o l u t i o n  o f  t h e s e  i s s u e s  s h o u l d  i n c r e a s e  c o o p e r a t i o n  b e t x e e n  t h e  
S t a t e  a n d  t h e  p e t r o l e u m  i n d u s t r y ,  n o t  a d d  t o  t h e  a d v e r s a r i a l  
r e l a t i o n s h i p .  H h e r e  c o o p e r a t i o n  i s  n o t  p o s s i b l e  d u e  t o  c o n s t r a i n t s  o f  a  
p r o p r i e t a r y  o r  c o n f i d e n t i a l  n a t u r e ,  a n  i n d e p e n d e n t  t h i r d  p a r t y  s h o u l d  
b e  e m p l o y e d  a s  a  m o n i t o r  o r  m e d i a t o r  t o  p r o v i d e  a l l  p a r t i e s  t h e  
n e c e s s a r y  s u r e t y  x i t h o u t  r i s k i n g  s e c u r i t y .

- L a t e  E n t r y  - S e p t e m b e r  13, 1990:

A CASE 1'H POINT: Recent Settlement o f the "Amerada Beaa" lig a tio n .

T h e  p r i m a r y  i s s u e  r e s o l v e d  H a s  t h e  p r i c e  o f  c r u d e  o i l  a t  t h e  r e f i n e r y  
g a t e ,  o f  a  p r o d u c e r / s h i p p e r  s e l l i n g  c r u d e  t o  a  s u b s i d i a r y  r e f i n e r y .  
O n c e  t h i s  p r i c e  d i s p u t e  H a s  s e t t l e d ,  i t  r e m a i n e d  t o  r e c a l c u l a t e  t h e  
n e l l h e a d  p r i c e ,  b y  n e t  b a c k  a c c o u n t i n g  u t i l i z i n g  t h e  1 985 TAPS  
s e t t l e m e n t  m e t h o d  ( TSH) o f  c o m p u t i n g  t a r i f f s .

As t h i s  i n c r e a s e d  t h e  H e l l h e a d  p r i c e  p e r  b a r r e l ,  f o r  t h e  p r e v i o u s  
t h i r t e e n  y e a r s ,  t h e  S t a t e  D e p a r t m e n t s  o f  R e v e n u e  a n d  N a t u r a l  R e s o u r c e s  
m u s t  h a v e  h a d  t o  a p p l y  t h i s  a d j u s t e d  n e l l h e a d  p r i c e ( s )  t o  r e p o r t e d  
q u a n t i t i e s  a n d  q u a l i t i e s ,  o v e r  t h e  s a m e  t i m e  p e r i o d ,  t o  a s c e r t a i n  a n  
a d j u s t e d  v a l u e  f o r  s e t t l e m e n t .

I t  H o u l d  b e  e n l i g h t e n i n g  t o  p o s e  t h e  i n i t i a l  q u e s t i o n s  i n  s e c t i o n  I  o f  
t h i s  t e s t i m o n y  t o  t h e  a c c o u n t i n g  p e r s o n n e l  i n v o l v e d ,  c o n s i d e r i n g  
s i m i l a r  s e t t l e m e n t s  may b e  m a d e  x i t h  o t h e r  p a r t i e s  t o  t h e  c a s e .  
F u r t h e r m o r e ,  h o n  mu c h  o f  t h e  c o s t s  o f  t h i s  c a s e  c o u l d  h a v e  b e e n  s a v e d  
b y  h a v i n g  r e l i a b l e ,  v e r i f i a b l e ,  a n d  a p p r o p r i a t e  s o u r c e  m e a s u r e m e n t s  
d a t a ?

A s e t t l e m e n t  i s  o b v i o u s l y  a c o m p r o m i s e  t o  a v o i d  f u r t h e r  l i t i g a t i o n .  I s  
i t  t h e  r e f i n e r y  g a t e  p r i c e  t h a t  i s  b e i n g  c o m p r o m i s e d  o r  i s  i t  t o t a l  
s e t t l e m e n t  v a l u e  b a s e d  on  v o l u m e t r i c  m e a s u r e m e n t s  t h a t  i s  b e i n g  
c o m p r o m i s e d ?
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Chapter 30. Alaska Native Claims State Settlement
Act of 1968.

[Repealed, § 9 ch 70 SLA 1972.]

Chapter 35. Right-of-Way Leasing Act.
Section
10. Legislative declaration of policy 
15. Powers of the commissioner 
20. Grant of right-of-way lease 
30. Abandonment, reduction or impair­

ment of service of pipeline 
40. Temporary or emergency service or 

temporary abandonment, reduction 
or impairment of service by lessee 

50. Applications for right-of-way leases 
70. Notice of application 
80. Analysis and public hearing 
90. Multiple applications for same lease 
100. Decision on application 
110. Term of lease
120. Covenants required to be included in 

lease
122. Products pipeline leases 
130. Right-of-way easements or leases ac­

quired from others

Section
140. Payment of rental and costs 
170. Forfeiture of lease 
180. Suits to enjoin or recover damages 

for defaults 
190. Application of the Administrative 

Procedure Act 
200. Judicial review of decisions of com­

missioner on application 
205. Lease savings clause 
210. Delegation of commissioner's au­

thority
220. Continued operation of certain car­

riers
225. Binding effect of covenants 
230. Definitions 
260. Short title

NOTES TO DECISIONS

Applied in Arco Pipeline Co, v. 3.60 
Acres, More or Less, 539 P.2d 64 (Alaska 
1975).

Sec. 38.35.010. Legislative declaration of policy, (a) The natu­
ral resources of this state in crude oil and natural gas and in its land 
for transportation of these resources and their products by pipeline 
toward markets both in and out of the state are capable of making a 
significant contribution to the general welfare of the people of this 
state. It is the policy of this state that the development, use, and 
control of a pipeline transportation system be directed to make the 
maximum contribution to the development of the human resources of 
this state, the increase in the standard of living for all of its residents, 
the advancement of existing and potential sectors of its economy, the 
strengthening of free competition in its private enterprise system, and 
the careful protection of its incomparable natural environment.

(b) The State of Alaska reserves unto itself all rights, powers, privi­
leges and immunities not preempted by federal interstate commerce 
laws and regulations in the right-of-way leasing of any state land for
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pipeline construction, transmission, or operation within its bound­
aries. (§ 1 ch 72 SLA  1972; am § 1 ch 3 FSSLA  1973)

Collateral references. —  63A Am. 73A C.J.S., Public Lands, §i 68 to 70.
Jur. 2d, Public Lands, §§ 31 to 34, 113 to 
121.

Sec. 38.35.015. Powers o f the commissioner. The commissioner 
has all powers necessary and proper to implement the policy, pur­
poses, and provisions of this chapter, so as to subserve, as the exercise 
of reasoned discretion determines, the public interest, convenience 
and necessity, including but not limited to

(1) granting leases of state land for pipeline right-of-way purposes;
(2 ) leasing, purchasing, or otherwise acquiring (including condemn­

ing by declaration of taking), easements or other interests in land in 
this state for the purpose of utilizing or granting leases of the land, 
easements or interests for pipeline right-of-way purposes;

(3) purchasing interests in pipelines in accordance with options in­
cluded in right-of-way leases;

(4) investigating any matters concerning any lessee with a view to 
assuring compliance by it with its right-of-way lease, this chapter, and 
any other applicable state or federal law;

(5) developing from time to time and maintaining a comprehensive 
master plan for pipeline transportation development;

(6) developing and promoting programs to foster efficient, economi­
cal, and safe pipeline transportation services in the state;

(7) coordinating the activities of the commissioner under this chap­
ter with the transportation and other relevant activities of other pub­
lic agencies and authorities;

(8 ) constructing, extending, enlarging, improving, repairing, ac­
quiring, operating, or engaging in transportation, service, or sale by 
any pipeline or providing for these by contract, lease, or other ar­
rangement on those terms that the commissioner may consider neces­
sary, convenient or desirable with any agency, corporation, or person, 
including but not limited to any carrier or ar.v state agency, when the 
commissioner determines that a lessee carrier is not willing to under­
take and complete the action within a reasonable time, and to sell, 
lease, grant, and dispose of any property constructed or acquired in 
the exercise of this power. (§ 3 ch 72 SLA  1972; am §§ 25 —  27 ch 3 
FSSLA 1973; am § 38 ch 127 SLA  1974)

Revisor’s notes. —  Formerly AS 
38.05.020(c). Renumbered in 1984.
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§ 38.35.020

I

€

P u b l ic  L a n d

NOTES TO DECISIONS

§ 38.35.020

Construction of state I c o b c  provision 
reserving right to grant right-of-way. 
—  Provision in a lease issued by the State 
of Alaska, division of lands, expressly re­
serving the right to grant an easement or 
right-of-way across the leased property

was construed to include an interagency 
transfer of a right-of-way to the Depart­
ment of Transportation and Public Facili­
ties. Wessells v. State, Dep’Lof Hwys., 562 
P.2d 1042 (Alaska 1977).

Sec. 38.35.020. Grant of right-of-way lease, (a) Rights-of-way 
on state land including rights-of-way over, under, along, across, or 
upon the right-of-way of a public road or highway or the right-of-way 
of a railroad or other public utility, or across, upon, over, or under a 
river or other body of water or land belonging to or administered by 
the state may be granted by noncompetitive lease by the commis­
sioner for pipeline purposes for the transportation of oil, products or 
natural gas under those conditions prescribed by law or by adminis­
trative regulation. Except to the extent authorized by an oil and gas 
lease or unit agreement approved by the state, no person may engage 
in any construction or operation of any part of an oil, products, or 
natural gas pipeline, which in whole or in part is or is proposed to be 
on state land unless that person has obtained from the commissioner a 
right-of-way lease of the land under this chapter.

(b) The commissioner may by regulation exempt the construction or 
operation of field gathering lines or any reasonable classification of 
them from the requirement of a right-of-way lease under this chapter.

(c) The commissioner may provide in a lease issued under this sec­
tion that a lessee may, with the approval of the commissioner, use 
materials from state land when necessary to protect state land and 
resources from the dangers or hazards resulting from damage caused 
by a pipeline disaster or emergency. If the commissioner approves the 
use of state materials under this subsection, the materials remain the 
property of the state until the material is sold to the lessee in accor­
dance with the provisions of the lease. However, the approval does not 
transfer responsibility for clean up of the materials to the state. (§ 1 

ch 72 SLA 1972; am § 2 ch 3 FSSLA 1973; am § 2 ch 119 SLA 1986)

Effect of amendments. —  The 1986 
amendment added subsection (c).
Opinions of attorney general. —  The 

lease conversion provisions enacted by 
1977 legislation (§§ 12, 13, ch. 138, SLA 
1977, as amended by § 21, ch. 182, SLA 
1978) applied only to those leases entered 
into under the substantive statutory pro­
visions which were amended by the 1977

legislation. Hence, substantive amend­
ments to AS 38.05 could not be applied to 
a lease which was not authorized by the 
leasing provisions of AS 38.05, but rather 
by the leasing provisions of this chapter, 
and the state was not estopped from chal­
lenging the validity of the terms of a 
wrongfully converted lease. December 10, 
1985, Op. Att'y Gen.
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Chapter 30. Alaska Native Claims State Settlement
Act of 1968.

[Repealed, 9 9 ch 70 SLA 1972.]

Chapter 35. Right-of-Way Leasing Act.

Section
10. Legislative declaration of policy 
15. Powers of the commissioner 
20. Grant of right-of-way lease 
30. Abandonment, reduction or impair­

ment of service of pipeline 
40. Temporary or emergency service or 

temporary abandonment, reduction 
or impairment of service by lessee 

50. Applications for right-of-way leases 
70. Notice of application 
80. Analysis and public hearing 
90. Multiple applications for same lease 
100. Decision on application 
110. Term of lease
120. Covenants required to be included in 

lease
122. Products pipeline leases 
130. Right-of-way easements or leases ac­

quired from others

NOTES TO DECISIONS

Applied in Arco Pipeline Co. v. 3.60 
Acres, More or Less, 539 P.2d 64 (Alaska 
1975).

Sec. 38.35.010. Legislative declaration of policy, (a) The natu­
ral resources of this state in crude oil and natural gas and in its land 
for transportation of these resources and their products by pipeline 
toward markets both in and out of the state are capable of making a 
significant contribution to the general welfare of the people of this 
state. It is the policy of this state that the development, use, and 
control of a pipeline transportation system be directed to make the 
maximum contribution to the development of the human resources of 
this state, the increase in the standard of living for all of its residents, 
the advancement of existing and potential sectors of its economy, the 
strengthening of free competition in its private enterprise system, and 
the careful protection of its incomparable natural environment.

(b) The State of Alaska reserves unto itself a’l rights, powers, privi­
leges and immunities not preempted by federal interstate commerce 
laws and regulations in the right-of-way leasing of any state land for

Section
140. Payment of rental and costs 
170. Forfeiture of lease 
180. Suits to enjoin or recover damages 

for defaults 
190. Application of the Administrative 

Procedure Act 
200. Judicial review of decisions of com­

missioner on application 
205. Lease savings clause 
210. Delegation of commissioner’s au­

thority
220. Continued operation of certain car­

riers
225. Binding effect of covenants 
230. Definitions 
260. Short title
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pipeline construction, transmission, or operation within its bound­
aries. (§ 1 ch 72 SLA 1972; am § 1 ch 3 FSSLA 1973)

Collateral references. —  63A Am. 73A C.J.S., Public Lands, §§ 68 to 70. 
Jur. 2d, Public Lands, §§ 31 to 34, 113 to 
121.

Sec. 38.35.015. Powers of the commissioner. The commissioner 
has all powers necessary and proper to implement the policy, pur­
poses, and provisions of this chapter, so as to subserve, as the exercise 
of reasoned discretion determines, the public interest, convenience 
and necessity, including but not limited to

(1) granting leases of state land for pipeline right-of-way purposes;
(2 ) leasing, purchasing, or otherwise acquiring (including condemn­

ing by declaration of taking), easements or other interests in land in 
this state for the purpose of utilizing or granting leases of the land, 
easements or interests for pipeline right-of-way purposes;

(3) purchasing interests in pipelines in accordance with options in­
cluded in right-of-way leases;

(4) investigating any matters concerning any lessee with a view to 
assuring compliance by it with its right-of-way lease, this chapter, and 
any other applicable state or federal law;

(5) developing from time to time and maintaining a comprehensive 
master plan for pipeline transportation development;

(6 ) developing and promoting programs to foster efficient, economi­
cal, and safe pipeline transportation services in the state;

(7) coordinating the activities of the commissioner under this chap­
ter with the transportation and other relevant activities of other pub­
lic agencies and authorities;

(8) constructing, extending, enlarging, improving, repairing, ac­
quiring, operating, or engaging in transportation, service, or sale by 
any pipeline or providing for these by contract, lease, or other ar­
rangement on those terms that the commissioner may consider neces­
sary, convenient or desirable with any agency, corporation, or person, 
including but not limited to any carrier or any state agency, when the 
commissioner determines that a lessee carrier is not willing to under­
take and complete the action within a reasonable time, and to sell, 
lease, grant, and dispose of any property constructed or acquired in 
the exercise of this power. (§ 3 ch 72 SLA  1972; am §§ 25 —  27 ch 3 
FSSLA 1973; am § 38 ch 127 SLA  1974)

Revisor’s notes. —  Formerly AS 
38.05.020(c). Renumbered in 1984.
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NOTES TO DECISIONS

§ 38.35.020

Construction of 9tate lease provision 
re. srving right to grant right-of-way 
—  Provision in a lease issued by the State 
of Alaska, division of lands, expressly re­
serving the right to grant an easement cr 
right-of-way across the leased property

W89 construed to include an interagency 
transfer of a right-of-way to the Depart­
ment of Transportation and Public Facili­
ties. Wessells v. State, Dep't of Hwys., 562 
P.2d 1042 (Alaska 1977).
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Sec. 38.35.020. Grant of ri{(ht-of-way lease, (a) Rights-of-way 
on state land iincluding rights-of-way over, under, along, across, or 
upon the right-of-way of a public road or highway or the right-of-way 
of a railroad or other public utility, or across, upon, over, or under a 
river or other body of water or land belonging to or administered by 
the state may be granted by noncompetitive lease by the commis­
sioner for pipeline purposes for the transportation of oil, products or 
natural gas under those conditions prescribed by law or by adminis­
trative regulation. Except to the extent authorized by an oil and gas 
lease or unit agreement approved by the state, no person may engage 
in any construction or operation of any part of an oil, products, or 
natural gas pipeline, which in whole or in part is or is proposed to he 
on state land unless that person has obtained from the commissioner a 
right-of-way lease of the land under this chapter.

(b) The commissioner may by regulation exempt the construction or 
operation of field gathering lines or any reasonable classification of 
them from the requirement of a right-of-way lease under this chapter.

(c) The commissioner may provide in a lease issued under this sec­
tion that a lessee may, with the approval of the commissioner, use 
materials from state land when necessary to protect state land and 
resources from 'the dangers or hazards resulting from damage caused 
by a pipeline disaster or emergency. I f  the commissioner approves the 
use of state materials under this subsection, the materials remain the 
property of the state until the material is sold to the lessee in accor­
dance with the provisions of the lease. However, the approval does not 
transfer responsibility for clean up of the materials to the state. (§ 1 

ch 72 SLA  1972; am § 2 ch 3 FSSLA 1973; am § 2 ch 119 SLA 1986)

Effect of amendments. —  The 1986 
amendment added subsection (c).
Opinions of attorney general. —  The 

lease conversion provisions enacted by 
1977 legislation (§ii 12, 13, ch. 138, SLA 
1977, as amended by § 21, ch. 182, SLA 
1978) applied only a those leases entered 
into under the subntantive statutory pro­
visions which were amended by the 1977

legislation. Hence, substantive amend­
ments to AS 38.05 could not be applied to 
a lease which was not authorized by the 
leasing provisions of AS 38.05, but rather 
by the leasing provisions of this chapter, 
and the state was not estopped from chal­
lenging the validity of the terms of a 
wrongfully converted lease. December 10, 
1985, Op. Att'y Gen,
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(h) The issuance of a conditional lease does not prevent the commis­
sioner from issuing other conditional or unconditional leases for the 
same right-of-way. A  conditional lease may be revoked at any time 
that the commissioner determines that the applicant or conditional 
lessee will not be fit, willing, and able to perform during the term of 
the lease or when another applicant or conditional lessee is deter­
mined to be fit, willing, and able to perform under an application or 
lease for all or part of the right-of-way. An applicant or conditional 
lessee accrues no rights, including preference or priority rights, to a 
particular right-of-way until the commissioner makes a determina­
tion that the applicant or conditional lessee is then fit, willing, and 
able to perform the transportation or other acts proposed under (a) of 
this section.

(i) The commissioner shall insert a provision implementing the re­
quirements of (a)(5) of this section into each agreement entered into 
by the commissioner for the construction and operation of a pipeline 
within the state. (§ 1 ch 72 SLA 1972; am § 9 ch 3 FSSLA 1973; am 
§§ 1, 2 ch 51 SLA 1987)

Effect of amendments. —  The 1987 "these" preceding "determinations" and
amendment in subsection (aI inserted "in inserted "under (a) of this section" and
a written finding" in the first sentence, added the second and third sentences; re­
added paragraph (5), and made minor wrote subsection (c); and added subsec-
punctuation changes; in subsection (b) in tions (d) (i).
the first sentence substituted "the" for

Sec. 38.35.110. Term of lease. Each lease of state land for pipe­
line right-of-way purposes must contain a provision that the lease 
shall run for a specified term of not greater than 30 years, and shall be 
renewable for additional periods of up to 10 years each, so long as the 
lessee is in commercial operation and is in full compliance with all 
state law, including but not limited to state law pertaining to regula­
tion and taxation of the pipeline facility, and is in compliance with all 
terms of the lease. In making this determination the commissioner 
shall take into consideration the cost of the proposed pipeline, its 
useful life, and the probable financing requirement for the proposed 
pipeline. (§ 1 ch 72 SLA 1972; am § 10 ch 3 FSSLA 1973)

Sec. 38.35.120. Covenants required to be included in lease,
(a) A  noncompetitive lease of state land for a right-of-way for an oil or 
natural gas pipeline valued at $1,0 0 0 ,0 0 0  or more may be granted 
only upon the condition that the lessee expressly covenants in the 
lease, in consideration of the rights acquired by it under the lease, 
that

(1) it assumes the status of and will perform all of its functions 
undertaken under the lease as a common carrier and will accept, 
convey, and transport without discrimination crude oil or natural gas,
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asjw

I )

depending on the kind of pipeline involved, delivered to it for trans­
portation from fields in the vicinity of the pipeline subject to the lease 
throughout its route both on state land obtained under the lease and 
on the other land; however, a lessee who owns or operates a natural 
gas pipeline subject to regulation either (A) under the Natural Gas 
Act (15 U.S.C. 717 et seq.) of the United States, or (B) by the state or 
political subdivisions with respect to rates and charges for the sale of 
natural gas, is, to the extent of that regulation, exempt from the 
common carrier requirement in this paragraph; it will accept, convey, 
and transport crude oil or natural gas without unjust or unreasonable 
discrimination in favor of one producer or person, including itself, as 
against another but will take the crude oil or natural gas, depending 
on the kind of pipeline involved, delivered or offered, without unrea­
sonable discrimination, that the Alaska Public Utilities Commission 
shall, after a full hearing with due notice to the interested parties and 
a proper finding of facts, determine to be reasonable in the perfor­
mance of its duties as a common carrier;

(2 ) it will interchange crude oil or natural gas, depending on the 
kind of pipeline involved, with each like common carrier and provide 
connections and facilities for the interchange of crude oil or natural 
gas at every locality reached by both pipelines when the necessity 
exists, subject to rates and regulations made by the appropriate state 
or federal regulatory agency;

(3) it will maintain and preserve books, accounts, and records and 
will make those reports that the state may prescribe by regulation or 
law as necessary and appropriate for purposes of administration of 
this chapter;

(4) it will accord at all reasonable times to the state and its autho­
rized agents and auditors the right of access to its property and 
records, of inspection of its property, and of examination and copying 
of records;

(5) it will provide connections, as determined by the Alaska Public 
Utilities Commission under AS 42.06.340, to facilities on the pipeline 
subject to the lease, both on state land and other land in the state, for 
the purpose of delivering crude oil or natural gas, depending on the 
kind of pipeline involved, to persons (including the state and its politi­
cal subdivisions) contracting for the purchase at wholesale of crude oil 
or natural gas transported by the pipeline when required by the public 
interest;

(6 ) it shall, notwithstanding any other provision, provide connec­
tions and interchange facilities at state expense at such places the 
state considers necessary if the state determines to take a portion of 
its royalty or taxes in oil or natural gas;

(7 ) it will construct and opera.te the pipeline in accordance with 
applicable state laws and lawful regulations and orders of the Alaska 
Public Utilities Commission;
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(8 ) it will, at its own expense, during the term of the lease
(A) maintain the leasehold and pipeline in good repair;
(B) promptly repair or remedy any damage to the leasehold;
(C) promptly compensate for any damage to or destruction of prop­

erty for which the lessee is liable resulting from damage u> or destruc­
tion of the leasehold or pipeline;

(9) it will not transfer, assign, or dispose of in any manner, directly 
or indirectly, or by transfer of control of the carrier corporation, its 
interest in a right-of-way lease, or any rights under the lease or any 
pipeline subject to the lease to any person other than another owner of 
the pipeline (including subsidiaries, parents and affiliates of the 
owners), except to the extent that the commissioner, after consider­
ation of the protection of the public interest (including whether the 
proposed transferee is fit, willing and able to perform the transporta­
tion or other acts proposed in a manner that will reasonably protect 
the lives, property and general welfare of the people of Alaska), autho­
rizes; the commissioner shall not unreasonably withhold consent to 
the transfer, assignment or disposal;

(1 0) it will file with the commissioner a written appointment of a 
named permanent resident of the state to be its registered agent in the 
state and to receive service of notices, regulations, decisions and or­
ders of the commissioner; if it fails to appoint an agent for service, 
service may be made by posting a copy in the office of the commis­
sioner and filing a copy of it in the office of the lieutenant governor 
and by mailing a copy to the lessee’s last known address;

(1 1) the applicable law of this state will be used in resolving ques­
tions of interpretation of the lease;

(1 2) the granting of the right-of-way lease is subject to the express 
condition that the exercise of the rights and privileges granted under 
the lease will not unduly interfere with the management, administra­
tion, or disposal by the state of the land affected by the lease, and that 
the lessee agrees and consents to the occupancy and use by the state, 
its grantees, permittees, or other lessees of any part of the right-of- 
way not actually occupied or required by the pipeline for the full and 
safe utilization of the pipeline, for necessary operations incident to 
land management, administration, or disposal;

(13) it will be liable to the state for damages or injury incurred by 
the state caused by the construction, operation or maintenance of the 
pipeline and it will indemnify the state for the liabilities or damages;

(14) it will procure and furnish liability and property damage in­
surance from a company licensed to do business in the state or furnish 
other security or undertaking upon the terms and conditions the com­
missioner considers necessary if the commissioner finds that the net 
assets of the lessee are insufficient to protect the public from damage 
for which the lessee may be liable arising out of the construction or 
operation of the pipeline.
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(b) For a right-of-way lease granted under this chapter for an oil or 
natural gas pipeline valued at $1,0 0 0 ,0 0 0  or more to be valid and of 
legal effect, it must contain the terms required to be inserted under 
the provisions of AS 38.35.110 —  38.35.140. An oil or natural gas 
pipeline right-of-way lease granted under this chapter that does not 
contain the required terms is null and void and without legal effect 
and does not vest any interest in state land or any authority in the 
carrier granted the lease.

(c) The commissioner may insert in any right-of-way lease other 
reasonable provisions and conditions required by the public interest.

(d) The lease will also contain terms and conditions that are reason­
ably necessary to obligate the lessee, to the extent reasonably practi­
cable, to

(1) prevent conflicts with other existing uses of the land involving a 
superior public interest;

(2 ) protect state and private property interests;
(3) prevent any significant adverse environmental impact, includ­

ing but not limited to the erosion of the surface of the land, and 
damage to fish and wildlife and their habitat;

(4) restore and revegetate during the term and at termination of 
the lease; and

(5) protect the interests of individuals living in the general area of 
the right of way who rely on the fish, wildlife, and biotic resources of 
the area for subsistence purposes.

(e) In the event the commissioner proposes to offer a lease or leases 
to two or more lessees for the same pipeline, the commissioner may 
include terms in the lease or leases which establish the limit of the 
obligations and liabilities of each lessee arising under this chapter or 
under the lease or leases. (§ 1 ch 72 SLA 1972; am § 11 ch 3 FSSLA 
1973; am §§ 2, 3 ch 110 SLA 1981; am § 69 ch 59 SLA 1982)

Revisor's notes. —  Former (f) of this 
section was renumbered as AS 38.35.122 
in 1984.

« )
Sec. 38.35.122. Products pipeline leases. The commissioner has 

discretion to include any or all of the terms set out in AS 38.35.120 in 
leases of state land for products pipeline right-of-way purposes. ( § 1 1  

ch 3 FSSLA 1973)

Revisor’s notes. —  Formerly AS 
38.35.120(0. Renumbered in 1984.
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Effect of amendments. —  The 1986 
amendment added the last two sentences 
in subsection (b).

Sec. 38.35.150. Additional provisions o f lease. (Repealed, § 14 ch 3 
FSSLA 1973.]

Sec. 38.35.160. Transfer o f right-of-way lease, certificates, or pipe­
line. [Repealed, § 15 ch 3 FSSLA  1973.]

f Sec. 38.35.170. Forfeiture of lease. Failure to begin construction 
of the pipeline facility within a reasonable time of the granting of a 
right-of-way lease under this chapter for reasons within the control of 
the lessee or failure of an owner of an interest in the granted right-of- 
way substantially to comply with the terms of the right-of-way shall 
be grounds for forfeiture of the right-of-way interest of the lessee or 
owner in an action brought by the commissioner in the superior court. 
Before the commencement of any action for forfeiture of an interest in 
a right-of-way under this section, the commissioner shall give the 
lessee or owner of the interest notice in writing of the alleged default 
and shall not commence the proceeding unless the lessee or owner of 
the interest has failed to initiate good faith efforts to cure the default 
within 60 days of the notice of the alleged default. (§ 1 ch 72 SLA  
1972; am § 16 ch 3 FSSLA 1973)

Sec. 38.35.180. Suits to enjoin or recover damages for de­
faults. (a) When in the judgment of the commissioner a person has 
violated or is about to violate a provision of this chapter or an obliga­
tion, condition, or provision of a right-of-way lease, the attorney gen­
eral, on advice of the commissioner, shall seek a prohibition or manda­
tory injunction from the superior court to remedy the violation.

(b) A  penalty imposed by the provisions of a right-of-way lease is­
sued under this chapter may be enforced in the superior court by
proceedings in personam against the lessee carrier, or, in the case of a
lien, by proceedings in rem against any of the lessee carrier’s prop­
erty.

(c) Neither this section nor the state’s obtaining an injunction or 
recovering penalties extinguishes any civil cause of action arising out 
of a violation of this chapter or the provisions of a right-of-way lease. 
(§ 1 ch 72 SLA  1972; am § 17 ch 3 FSSLA  1973)

Sec. 38.35.190. Application of the Administrative Procedure 
Act. (a) AS 44.62.010 —  44.62.320, 44.62.640 and 44.62.650 apply to 
regulations adopted by the commissioner under the authority of this 
chapter.

(b) [Repealed, § 18 ch 3 FSSLA  1973.]
(c) [Repealed, § 18 ch 3 FSSLA  1973.]
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RIGHT-OF-WAY LEASE FOR THE TRANS-ALASKA PIPELINE

T h is  le a s e  i s  e n te re d  i  . 0 as o f t h i s  3rd day o f 
May , 1974 ( h e r e in a f t e r  r e f e r r e d  to  as th e " E f f e c t i v e  

D a te " ) , by th e  S ta te  o f A la s ka ( h e r e in a f t e r  r e fe r r e d  to  as 
th e " S t a t e " ) , a c t in g  th ro u g h  th e Comm iss ione r o f N a tu r a l 
Resources ( h e r e in a f t e r  r e fe r r e d  to  as th e  "C om m is s io n e r " ) , 
and by

Amerada Hess C o rp o ra t io n , a D e law a re C o rp o ra t io n ,
ARCO P ip e L in e  Company, a De law a re C o rp o ra t io n ,
Exxon P ip e l in e  Company, a D e law a re C o rp o ra t io n ,
M o b il A la s k a  P ip e l in e  Company, a De laware C o rp o ra t io n , 
P h i l l i p s  P e tro le u m  Company, a D e law a re C o rp o ra t io n ,
S oh io P ip e L in e  Company, a D e law a re C o rp o ra t io n ,
U n ion A la s k a  P ip e l in e  Company, a C a l i f o r n ia

Corporation,
( h e r e in a f t e r  som e tim es r e fe r r e d  to  as th e  "O r ig in a l L e s s e e s " ) .

I t  i s  th e  i n t e n t  o f th e  p a r t ie s  t h a t ,  in  th e p e r fo rm a n c e 
o f t h i s  Lease , th e  fo l lo w in g  p r in c ip le s  s h a l l a p p ly ;

(1 ) In  th e  c o n s t r u c t io n  ( in c lu d in g , b u t n o t l im i t e d  t o ,  
d e s ig n ) , o p e r a t io n , m a in te n a n ce ( in c lu d in g  b u t n o t 
l im i t e d  to  a c o n t in u in g  and re a s o n a b le  p rog ram  o f 
p r e v e n ta t iv e  m a in te nan ce ) and te rm in a t io n  o f th e  
P ip e l in e , Lessees s h a l l em p lo y th e  b e s t p r a c t i c a b le  
te c h n o lo g y  a v a i la b le  and use a l l  p r a c t ic a b le  means 
and m easu res to  p re s e rv e and p r o te c t th e  e n v i r o n ­
m en t, as p ro v id e d  in  t h i s  le a s e .

(2 ) The p a r t i e s  s h a l l p r o te c t e n v iro n m e n ta l a m e n it ie s  
and v a lu e s  w i t h i n  th e  p r a c t i c a b le  bounds o f econom ic 
and te c h n ic a l f e a s i b i l i t y  and in  acco rdance w i t h  
a p p l ic a b le  S ta te  p o l i c i e s . I n  so d o in g , th e  p a r t i e s  
s h a l l ta k e  in t o  a c c o u n t, among o th e r c o n s id e r a t io n s , 
th e  f o l l o w in g :

(a ) The b e n e f i t  o r d e t r im e n t to  p e rs o n s , p r o p e r t y  
and th e  env iro nm en t t h a t may be a n t ic ip a te d  
to  r e s u l t  from  a p ro p o se d cou rse o f c o n d u c t .

(b ) The p a r t i c u l a r  e n v iro n m e n ta l te c h n ic a l , and 
econom ic b e n e f i t s  o r d e t r im e n ts  re a s o n a b ly  
e x p e c te d  to  f lo w  from  a proposed cou rse o f 
c o n d u c t .

hOTE: Terms h a v in g  s p e c ia l meaning a re  d e f in e d  in  th e  body
o f t h i s  Lease o r in  E x h ib i t "A " h e re o f . Such te rm s 
a re c a p i t a l i z e d  h e re in .



(3 ) Lessees s h a l l manage, s u p e rv is e , and im p lem e n t th e  
c o n s t r u c t io n , o p e r a t io n , m a in te nan ce and te rm in a t io n  
o f th e  P ip e l in e  in  acco rdance w i th  th e  b e s t p r a c t i c ­
a b le  e n g in e e r in g  te c h n o lo g y a v a i l a b le , p a r t i c u l a r l y  
w i t h  r e g a r d  to  p e rm a fro s t and s e is m ic  a re a s , to  th e  
e x te n t a l lo w e d  by th e  s ta te  o f th e  a r t  and th e  
d e ve lo pm en t o f te c h n o lo g y . In  th e  e x e r c is e  o f th e s e 
fu n c t io n s , Lessees consen t and s h a l l s u b m it to  such 
re v ie w , in s p e c t io n , and com p lia n ce p ro c e d u re s  
r e l a t i n g  to  c o n s t r u c t io n , o p e r a t io n , m a in te n a n c e , 
and te rm in a t io n  o f th e P ip e l in e  as a r e  p ro v id e d  f o r  
in  t h i s  Lea se and o th e r a p p l ic a b le  a u t h o r i z a t i o n s .

1 . G ra n t o f  R ig h t - o f -W a y
~a~. P u rs u a n t to  th e  p ro v is io n s  o f AS 3 8 .3 5 , th e  

A la s k a R ig h t-o f-W a y  L e a s in g  A c t , as amended, and f o r  and in  
c o n s id e ra t io n  o f th e  a n n u a l r e n t a l fe e p r e s c r ib e d  in  S e c t io n  3 
h e re o f and th e  c o v e n a n ts  h e r e in  c o n ta in e d  to  be k e p t and p e r ­
fo rm ed on th e  p a r t  o f  th e  Lessees and s u b je c t to  th e  c o n d i ­
t io n s  and re q u ir e m e n ts  h e r e in  c o n ta in e d , th e  S ta te  h e re b y 
g ra n ts  to  th e  O r i g in a l L e s s e e s , f o r  the p e r io d  o f l im i t e d  
d u ra t io n  p r e s c r ib e d  i n  S e c t io n  2 h e re o f and f o r  th e  p u rp o s e 
p re s c r ib e d  in  S u b s e c t io n  " c "  o f t h i s  s e c t io n , a r ig h t - o f - w a y  
( h e r e in a f t e r  r e f e r r e d  to  as th e  "R ig h t - o f -W a y " ) f o r  a p ip e ­
l i n e  w ith  i t s  R e la te d  F a c i l i t i e s  (such p ip e l i n e  and R e la te d  
F a c i l i t i e s  b e in g  h e r e in a f t e r  r e fe r r e d  to  as th e  " P ip e l i n e " )  , 
th e  w id th  and lo c a t io n  th e r e o f b e in g  s u b je c t t o  th e  p r o v is io n s  
o f S ub se c tio n " d "  h e r e o f , a c ro s s , th ro u g h  and upon S ta te  la n d  
now owned o r h e r e a f t e r  a c q u ire d  ( h e r e in a f t e r  som e tim es r e f e r r e d  
to  as "S ta te  L a n d " ) , a lo n g  th e  G ene ra l R ou te o f  th e  P ip e l in e  
shown in  th e a p p l i c a t i o n  and accom pany ing a l ig n m e n t and R e la te d  
F a c i l i t y  s i t e  lo c a t io n  d raw in g s r e fe r r e d  to  i n  E x h ib i t  "B " 
h e re o f . The g r a n t made h e re b y i s  o f th e  f o l l o w in g  u n d iv id e d  
in te r e s t s  in  and to  th e  R ig h t-o f-W a y  to  th e  com pan ie s d e s ig ­
n a te d :

Amerada Hess C o rp o ra t io n , an u n d iv id e d  
i n t e r e s t  o f  3 .007 . o f th e  w ho le ;

ARCO P ip e  L in e  Company, an u n d iv id e d  
i n t e r e s t  o f  28.087 . o f th e  w ho le ;

Exxon P ip e l i n e  Company, an u n d iv id e d  
in t e r e s t  o f 25 .527 . o f th e  w h o le ;

M o b il A la s k a  P ip e l in e  Company, an u n ­
d iv id e d  i n t e r e s t  o f 8.687. o f th e  w h o le ;

P h i l l i p s  P e tro le u m  Company, an u n d iv id e d  
in t e r e s t  o f 3.327. o f th e  w ho le ;

S oh io P ip e  L in e  Company, an u n d iv id e d  
in t e r e s t  o f 28.087, o f th e  w h o le ;



U n ion A la s k a P ip e l in e  Company, an un ­
d iv id e d  in t e r e s t o f 3.32% o f th e  w ho le .

b . T h is  g ra n t i s  made s u b je c t to  ( i )  a l l  
a p p l ic a b le  law s and r e g u la t io n s  o f th e S ta te  o f A la s k a , 
and ( i i )  any v a l i d  e x is t in g  r i g h t s  i n  th e  la n d s s u b je c t 
t o  th e  R ig h t-o f -W a y .

c . The R ig h t-o f-W a y i s  g ra n te d  f o r  th e  pu rpose 
o f th e  c o n s t r u c t io n , o p e r a t io n , m a in te n a n ce and te rm in a t io n  
o f one (1 ) O i l t r a n s p o r t a t io n  p ip e l i n e , c o n s is t in g  o f one (1 ) 
l i n e  o f f o r t y - e i g h t  (4 8 ) - in c h - d ia m e te r p ip e  and i t s  R e la te d  
F a c i l i t i e s .  Lessees s h a l l n o t u se th e  R ig h t-o f-W a y o r th e  la n d  
s u b je c t th e r e to  f o r  any o th e r p u rp o s e and s h a l l n o t lo c a te
o r c o n s t r u c t any o th e r p ip e l in e s  ( in c lu d in g  lo o p in g  l in e s )  
o r o th e r im p rovem en ts w i t h in  th e  R ig h t-o f -W a y  w ith o u t p r i o r  
w r i t t e n  a p p ro v a l o f th e C om m is s io n e r. The. P ip e l in e  s h a l l be 
used f o r  o n ly  th e  t r a n s p o r t a t io n  o f O i l ,  and i t  s h a l l n o t be 
used f o r  any o th e r pu rpose w i t h o u t th e  p r i o r  w r i t t e n  a p p ro v a l 
o f  th e  C om m iss io ne r. Each Lessee s h a l l n o t a l lo w  o r s u f f e r  
any p e rs o n o r b u s in e s s e n t i t y ,  w i t h  th e  e x c e p t io n  o f th e  
o th e r Lessees unde r t h i s  L ea se , to  use th e  R ig h t-o f-W a y f o r  
th e  pu rp o se s e t f o r t h  in  t h i s  s e c t io n . N o th in g  in  t h i s  su b ­
s e c t io n  i s  in te n d e d  to  ( i )  e xcu se o r p re c lu d e  Lessees from  
c om p ly in g  w i t h  t h e i r  o b l ig a t io n s  u n d e r S e c t io n  4 o f t h i s  
Lease., o r ( i i )  p re c lu d e  Lessees fro m  em p lo y in g agen ts o r 
c o n t r a c to r s  to  e f f e c t c o n s t r u c t io n , o p e r a t io n , m a in te nan ce 
o r te rm in a t io n  o f a l l  o r any p a r t o f th e  P ip e l in e .

d . ( ! )  D u r in g  c o n s t r u c t io n  o f th e  P ip e l in e  and 
p r i o r  to  th e  e x e c u t io n  o f th e  r e le a s e  o f in t e r e s t s  in  th e 
R ig h t - o f -W a y  p ro v id e d  f o r  in  p a ra g ra p h  ( i i )  o f t h i s  s u b s e c t io n , 
th e  w id th  o f  th e  R ig h t-o f-W a y s h a l l be 400 f e e t , e x ce p t (1 ) 
t h a t in  lo c a t io n s  where th e  l i n e  o f  p ip e  i s  to  e n te r o r c ro s s  
an y r i v e r  bed o r f lo o d  p la in ,  th e  w id th  o f  th e R ig h t - o f -
Way s h a l l be 600 fe e t w i t h in  an a re a  bounded by p a r a l l e l l i n e s  
on each s id e  o f and 1 ,0 00 fe e t fro m  th e  c e n te r l in e  o j th e  p a r ­
t i c u l a r  r i v e r ,  and (2 ) th a t th e  d im e n s io n s o f th e  R ig h t-o f -W a y  
f o r  R e la te d  F a c i l i t i e s  s h a l l be th o s e  more p a r t i c u l a r l y  s e t 
f o r t h  in  E x h ib i t "D " h e re o f .

( i i )  A f t e r  c o m p le t io n  o f  c o n s t r u c t io n  o f th e  
P ip e l in e  w i t h i n  a p a r t i c u la r  M app in g Segment, th e la n d su b ­
j e c t  to  th e  R ig h t-o f-W a y s h a l l be (1 ) 400 fe e t in  w id th  a lo n g  
th e  l i n e  o f p ip e  a c ro s s S ta te  L a n d , e x c e p t th a t in  lo c a t io n s  
whe re th e l i n e  o f p ip e  e n te rs  o r c ro s s e s  any r i v e r ,  r i v e r  bed 
o r f lo o d  p la in , th e  w id th  o f th e  R ig h t - o f -W a y  s h a l l be 6C0 fe e t 
in  w id th  w i t h i n  an a re a bounded b y p a r a l l e l  l in e s  on each s id e  
o f and 1 ,0 00 fe e t f r o r  th e c e n t e r l i n e  o f th e  p a r t i c u la r  r i v e r ,  
th e  c e n te r l in e  o f th e  p ip e  b e in g  a ls o  th e  c e n te r l in e  o f th e  
400 and 600 fo o t R ig h ts -o f-W a y , and (2 ) th e s i t e s  f o r  R e la te d



F a c i l i t i e s  d e s c r ib e d  in  E x h ib i t "D . "  W ith in  360 days fo l lo w in g  
th e  C om m is s io n in g o f th e P ip e l in e , Lessees s h a l l e xe cu te and 
d e l i v e r  to  th e  S ta te  a re le a s e  o f a l l  i n t e r e s t  i n  such p o r t io n s  
o f th e  R ig h t- o f -W a y  as w i l l  r e s u l t  in  Lessees r e t a in in g  on ly 
(1 ) th e  R ig h t-o f -W a y  f o r  R e la te d F a c i l i t i e s  d e s c r ib e d  in  
E x h ib i t "D , " and (2 ) th e R ig h t-o f-W a y n o t e x c e e d in g  100 fe e t 
in  w id th  a lo n g  th e  l in e  o f p ip e  w i t h  th e  c e n t e r l in e  o f the l in e  
o f p ip e  b e in g  th e  c e n te r l in e  o f th e  R ig h t-o f-W a y , e x c e p t th a t a t 
such lo c a t io n s  where Lessees have re q u e s te d  a u t h o r i t y  from th e 
C omm iss ione r t o  r e t a in  a w id e r R ig h t - o f -W a y  and th e  Comm issioner 
has fo u n d and re c o rd e d  th e re a so n s f o r  h is  f i n d in g  th a t in  h is  
ju d gm en t a w id e r R ig h t-o f-W a y i s  n e c e s s a ry f o r  th e  o p e ra t io n  and 
m a in te n a n ce o f th e  P ip e l in e  a f t e r  c o n s t r u c t io n , o r th a t a w id e r 
R ig h t-o f -W a y  i s  n e ce ssa ry to  p r o t e c t th e  e n v iro nm e n t o r p u b l ic  
s a fe t y , th e  w id th  o f th e R ig h t-o f-W a y  w h ic h Lessees r e ta in  
may exceed 100 fe e t in  w id th  in  a c co rd a n ce w i th  th e  Com­
m is s io n e r ’ s f i n d i n g .

e . Upon th e re le a s e  r e q u i r e d  by S u b s e c t io n  "d " o f 
t h i s  s e c t io n , Lessees s h a l l s u rv e y  and p ro v id e  adequa te monu- 
m e n ta t io n  as th e  Comm iss ioner may r e q u i r e  t o  lo c a te  and d e s c r ib e  
th e  R ig h t - o f -W a y  and th e Lessees s h a l l f i l e :  ( i )  P ro o f o f
c o n s t r u c t io n  o f th e  P ip e l in e  in  a c co rd a n ce w i t h  th e  p ro v is io n s  
o f t h i s  Lease and th e  a p p l ic a b le  r e g u la t io n s  o f th e  Departm en t 
o f N a tu r a l R e s o u rc e s ; and ( i i )  a map, o r maps o r s u rv e y , ap­
p ro v e d by th e  C om m iss io ne r, show in g th e  f i n a l  "a s b u i l t "  
lo c a t io n  o f th e  com p le te d P ip e l in e , in c lu d in g  th e  f i n a l  lo c a ­
t io n s  o f a l l  b u r ie d  and a b o ve -g ro u n d im p ro v em e n ts , th e  c e n te r - 
l i n e  o f th e  R ig h t - o f -W a y , as d e f i n i t e l y  lo c a te d , a n d , r e f e r ­
enced to  th e  c e n t e r l i n e , th e b o u n d a r ie s  o f th e  R ig h t-o f -W a y ,
as d e f i n i t e l y  lo c a te d .

f .  A l l  c o n s t r u c t io n  a c t i v i t i e s  w i t h i n  th e  R ig h t - 
o f-W ay s h a l l be l im i t e d  to  a c o n s t r u c t io n  zone app ro ve d by 
th e  P ip e l in e  C o o rd in a to r in  th e  a p p l ic a b le  N o t ic e  to  P roceed .

2 . D u r a t io n  o f R ig h t-o f-W a y G ra n t

a . The g ra n t he reby made o f th e  R ig h t-o f-W a y  
s h a l l come to  an end and e x p ire  on th e  2nd day o f

May , 2 0 0 ^ , a t 12 noon , (A la s k a  S ta n d a rd T im e ) u n le s s
p r i o r  th e r e t o  i t  i s  re le a s e d , abandoned , o r o th e rw is e  te rm in ­
a te d  p u rs u a n t t o  th e  p ro v is io n s  o f t h i s  Lease o r o f any
a p p l ic a b le  law  o r  r e g u la t io n .

b . Upon th e  e x p i r a t io n  o f th e  i n i t i a l  o r any 
sub sequen t g r a n t o f th e R ig h t - o f -W a y , o r i t s  e a r l i e r  r e ­
l in q u is h m e n t , abandonm en t, o r o th e r te rm in a t io n , th e  p ro ­
v is io n s  o f t h i s  Lea se , to  th e e x te n t a p p l ic a b le , s h a l l 
c o n t in u e  in  e f f e c t  and s h a l l be b in d in g  on th e p a r t i e s  h e re to , 
t h e i r  s u c c e s s o rs o r a s s ig n s , u n t i l  th e y  have f u l l y  pe rfo rm ed 
t h e i r  r e s p e c t iv e  o b l ig a t io n s  and l i a b i l i t i e s  a c c ru in g  b e fo re 
o r on a c c o u n t o f th e  e x p i r a t io n , o r th e  p r i o r  te rm in a t io n ,
o f th e  g r a n t .



c . The C omm iss ione r s h a l l renew th e Lease f o r  
a d d i t i o n a l p e r io d s  up to  te n  (10 ) ye a rs ea ch , so lo n g  as 
th e P ip e l in e  is  in  com m e rc ia l o p e ra t io n  and th e Lessees a re 
in  f u l l  com p lia n ce w i th  S ta te  law , in c lu d in g  b u t n o t 
l im i t e d  to  S ta te  law p e r t a in in g  to  r e g u la t io n  and ta x a t io n  
o f th e  P ip e l in e .

d . Any sub sequen t conveyance , t r a n s f e r  o r o th e r 
d i s p o s i t i o n  o f any r i g h t ,  t i t l e ,  o r i n t e r e s t  in  th e  S ta te  Land 
o r any p a r t th e r e o f , b u rd e n ed by and s u b s e rv ie n t to  t h i s  Lease , 
s h a l l ,  to  th e  e x te n t a llo w e d  by law , be s u b je c t to  th e R ig h t - 
o f-W ay and th e p r o v is io n s  o f t h i s  Lease , in c lu d in g  L e s s e e s ' 
r i g h t  to  renew th e Lease u n d e r S u b se c tio n " c "  o f t h i s  s e c t io n .

3 . R e n ta l

a . Lessees s h a l l pay to  th e  S ta te , a n n u a l ly  and in  
advance , th e  f a i r  m a rk e t r e n t a l va lu e o f th e  R ig h t-o f -W a y  based 
on th e  a p p ra is e d  f a i r  m a rk e t v a lu e  o f th e  la n d .

b . The i n i t i a l  cha rge fo r  th e  f i r s t  y e a r 's  r e n t a l 
s h a l l be One Hundred F o r ty -O n e  Thousand Two Hundred T w e n ty -F iv e  
D o l la r s  ($ 1 4 1 ,2 2 5 .0 0 ) ; h ow e ve r, th is  amount s h a l l be a d ju s te d  
based on a fo rm a l a p p r a is a l conduc ted b e fo re  January i
1975. ---------------------------------

c . The a n n u a l r e n t a l payment i s  s u b je c t to  a d ju s t ­
ment a t f i v e - y e a r  in t e r v a l s  and cha rges o r a d ju s tm e n ts  s h a l l 
be th e  re a p p ra is e d  f a i r  m a rk e t r e n ta l v a lu e  o f th e  la n d .

d . R e n ta l s h a l l n o t be cha rg ed f o r  any la n d  a c a u ire d  
un de r AS 3 8 .3 5 .1 3 0 and conveyed w ith o u t c o s t to  th e  S ta te .

e . F o r th e y e a r i n  w h ich p o r t io n s  o f th e  R ig h t - o f -  
Way a re  re le a s e d  to  th e S ta te  p u rs u a n t to  S e c t io n  1 , S u b s e c tio n  
" d 1, p a ra g ra p h  ( i i )  h e r e o f , th e  S ta te  s h a l l c r e d i t  Lessees 
a g a in s t th e  payment o f f u t u r e  r e n ta l f o r  a p o r t io n  o f th e  r e n t a l 
p a id  to  th e  S ta te  f o r  t h a t y e a r , the amount o f th e  c r e d i t  to
be th e  p o r t i o n  o f r e n t a l p a id  fo r  th a t y e a r a t t r i b u t a b l e  to  th e 
la n d s so re co n ve ved to  th e  S ta te  reduced p ro  r a t a  by th e  p o r t io n  
o f th e  le a s e  ye a r w h ic h had e lapsed p r i o r  to  th e re c o n v e y a n ce .

4 . Common C a r r ie r

Each Lessee s h a l l assume th e  s ta tu s  and p e r fo rm  a l l  
o f i t s  fu n c t io n s  u n d e r ta k e n  unde r the Lease as a common c a r r i e r  
and a c c e p t , ccnvev and t r a n s p o r t w ith o u t d i s c r im in a t io n , c ru d e 
o i l  d e l iv e r e d  to  i t  f o r  t r a n s p o r t a t io n  from  f i e l d s . i n  th e  
v i c i n i t y  o f  th e  P ip e l in e  s u b je c t to  th e  Lease th ro u g h o u t i t s  
r o u te , b o th  on S ta te  Land o b ta in e d  un de r th e  Lease and on 
o th e r la n d ; Lessee s h a l l a c c e p t , convey and t r a n s p o r t c ru d e 
o i l  w i t h o u t u n ju s t o r u n re a s o n a b le  d is c r im in a t io n  in  fa v o r o f 
one p ro d u c e r o r p e rs o n , in c lu d in g  i t s e l f ,  as a g a in s t a n o th e r ,


