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PREFACE 

The S t a t e  o f  A l a s k a  Depar tmen 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  

G e o l o g i c a l  and G e o p h y s i c a l  S u r v e y s ,  h a s  p r o d u c e d  f i f t e e n  Open 

F i l e  maps which show r e l e v a n t  p h y s i c a l  d a t a  and r e p o r t  p e a t  

r e s o u r c e  b o u n d a r i e s  i n  p a r t  of t h e  S u s i t n a  V a l l e y ,  t h e  D i l l i n g -  

ham a r e a ,  and s t a t e w i d e .  Sample number and a n a l y t i c a l  r e s u l t s  

g i v e n  i n  t h i s  r e p o r t ,  AOF-150, c o r r e s p o n d  t o  s a m p l i n g  s i t e s  

shown on  t h e  S u s i t n a  V a l l e y  maps, AOF-150A-M, and t h e  D i l l i n g h a m  

map, AOF-151; p e a t  r e s o u r c e  e s t i m a t e s  g i v e n  i n  Appendix  A o f  

t h i s  r e p o r t  a r e  a l s o  g i v e n  on t h e s e  i n d i v i d u a l  maps, and t h e  

s t a t e  p e a t  r e s o u r c e  map, AOF-152. 



P e a t  R e s o u r c e  I n v e n t o r y  o f  S o u t h c e n t r a l  A l a s k a ,  

A D a t a  R e p o r t  

By R o b e r t  W. ~ u c k l  and S . E .  ~ a w l i n s o n 2  

INTRODUCTION 

The i m p o r t a n c e  o f  p e a t  a s  a  f u e l  s o u r c e  ( a s  w e l l  a s  f e e d s t o c k  

f o r  t h e  p r o d u c t i o n  o f  a  l a r g e  v a r i e t y  o f  o t h e r  food  and f i b e r  

items) is e v e r  i n c r e a s i n g  on a  w o r l d w i d e  s c a l e .  A c t i v e  p e a t  

r e s e a r c h  is underway i n  t h e  U . S . ,  Europe  a n d ,  S o v i e t  Union.  

Major r e s e a r c h  o b j e c t i v e s  i n  t h e  U.S. a r e  d i r e c t e d  toward  t h e  

p r o d u c t i o n  o f  g a s e o u s ,  l i q u i d ,  and s o l i d  f u e l  f rom p e a t .  

E c o n o m i c a l l y  p r o m i s i n g  p r o d u c t i o n  o f  g a s e o u s  and l i q u i d  f u e l s  

h a s  t o  d a t e  been  g e n e r a l l y  a s s o c i a t e d  w i t h  t h e  h y d r o g a s i -  

f  i c a t  i o n  or p y r o l y s i s  p r o c e s s e s 3 .  S o l  i d  f u e l s  a r e  p r o d u c e d  

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

a  p a r t i a l  o x i d a t i o n  s t e p .  The r a n g e  o f  h e a t i n g  v a l u e s  p r o d u c e d  

t o  d a t e  f a l l s  be tween  a  v a l u e  o f  350 B t u ' s  p e r  c u b i c  f o o t  f o r  

g a s e o u s  f u e l s  t o  a  maximum o f  1 4 , 0 0 0  B t u ' s  p e r  pound f o r  s o l i d  

f u e l s .  ( C o s t s  o f  p r o d u c t i o n  a re  h i g h l y  v a r i a b l e . )  

The d e s i g n  o f  t h e  p r o d u c t i o n  p r o c e s s e s  f o r  p e a t  f u e l s  ( o r  o t h e r  

p e a t - b a s e d  p r o d u c t i o n  p r o c e s s e s )  d e p e n d s  upon t h e  c h a r a c t e r  o f  

t h e  r e s o u r c e .  A d d i t i o n a l l y ,  t h e  p h y s i c a l  c h a r a c t e r  o f  t h e  

p r o c e s s  f e e d s t o c k  h a s  an e s p e c i a l l y  h e a v y  i m p a c t  on p r o c e s s  

e c o n o m i c s .  T h e r e f o r e ,  it is e s s e n t i a l  t o  h a v e  an  a c c u r a t e  

d e f i n i t i o n  o f  r e s o u r c e  c h a r a c t e r  t o  s u p p o r t  b o t h  t h e  t e c h n i c a l  

and economic  i n t e g r i t y  o f  a n y  p a r t i c u l a r  p r o p o s e d  p r o d u c t i o n  

f a c i l i t y .  

1 .  N o r t h e r n  T e c h n i c a l  S e r v i c e s ,  Anchorage ,  A l a s k a .  

2 .  DGGS, C o l l e g e ,  A l a s k a .  

3 .  B i o l o g i c a l  p r o c e s s e s  f o r  t h e  p r o d u c t i o n  o f  f u e l  f rom p e a t  a r e  
a l s o  u n d e r  a c t i v e  i n v e s t i g a t i o n .  However, t h e s e  a r e  c u r r e n t l y  
less  p r o m i s i n g  f rom an  economic  s t a n d p o i n t .  



C o n s e q u e n t l y ,  t h e  U.S. Depar tment  o f  E n e r g y ,  i n  c o n c e r t  w i t h  t h e  

S t a t e  o f  A l a s k a ,  Depar tment  o f  Commerce and Economic Development 

and Depar tment  o f  N a t u r a l  R e s o u r c e s ,  h a s  been a c t i v e l y  a s s e s s i n g  

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

(more  s i t e  s p e c i f i c ) ,  d e t a i l e d  a n a l y s e s  o f  t h e  p o t e n t i a l  f u e l  

p e a t  s i tes  i n  A l a s k a .  

The s t a t e ' s  1980 p rogram was d e s i g n e d  t o  a s s e s s  t h e  e x t e n t  o f  

t h e  r e s o u r c e  s t a t e w i d e .  The 1 9 8 1  p rogram,  a d d r e s s e d  h e r e i n ,  was 

d e s i g n e d  t o  examine i n  a s  much d e t a i l  a s  p o s s i b l e  f u e l  p e a t  

d e p o s i t s  i n  s o u t h - c e n t r a l  A l a s k a .  

The r e s u l t s  o f  t h e  1 9 8 1  p rogram h a v e  been  mapped and p r e s e n t e d  

i n  g r a p h i c  f o r m a t  by t h e  A l a s k a  D i v i s i o n  o f  G e o l o g i c a l  and 

G e o p h y s i c a l  S u r v e y  (DGGS) i n  open  f i l e  r e p o r t s .  



MAPPING 

DGGS h a s  p r o d u c e d  15  maps i n  an o p e n  f i l e  r e p o r t  f o r m a t .  Seven  

maps ( A p p e n d i x  A )  show p e a t  r e s o u r c e  a r e a s  and d a t a  w i t h i n  p a r t s  

o f  t h e  S u s i t n a  V a l l e y  o f  s o u t h - c e n t r a l  A l a s k a  and D i l l i n g h a m  a t  

a  s c a l e  o f  1 : 1 5 , 8 4 0 ;  and s e v e n  o t h e r  maps o f  t h e s e  a r e a s  h a v e  

b e e n  p r o d u c e d  a t  a  s c a l e  o f  1: 31 ,680 .  The mapping s c a l e  f o r  

t h e s e  14 maps was d i c t a t e d  by t h e  d e n s i t y  o f  g r o u n d  d a t a  p o i n t s .  

F u r t h e r ,  a  s m a l l - s c a l e  map showing t h e  g e n e r a l  d i s t r i b u t i o n  o f  

p e a t  s t a t e w i d e  was a l s o  p r o d u c e d  by t h e  DGGS (AOF-152). A 

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

m a t e ,  a s  r e c e n t l y  m o d i f i e d  by Rawl inson  and Hardy ( 1 9 8 2 ) ,  is 

i n c l u d e d  i n  Appendix  A .  

The main  body of i n f o r m a t i o n  p r e s e n t e d  i n  t h e  DGGS maps 

i n c l u d e s :  

(1) Core s i t e  l o c a t i o n  and d e p t h  o f  s a m p l i n g  

( 2 )  P e a t / m i n e r a l  s o i l  b o u n d a r i e s  

( 3 )  S u r f a c e  t o p o g r a p h y  

( 4 )  Major  s u r f a c e  d r a i n a g e  and o t h e r  p h y s i c a l  f e a t u r e s  

( 5 )  P a r t i a l  r e s u l t s  o f  t h e  l a b o r a t o r y  a n a l y s e s  i n c l u s i v e  

o f  a s h  c o n t e n t  and h e a t i n g  v a l u e s ,  and 

( 6 )  An e s t i m a t e  o f  t h e  t o t a l  a r e a  c o v e r e d  by p e a t ,  t h e  

t o t a l  m o i s t u r e  and t h e  a s h - f r e e  h e a t i n g  v a l u e  o f  t h e  

t o t a l  t o n n a g e  o f  m o i s t u r e ,  and a s h - f r e e  p e a t  w i t h i n  t h e  

map b o u n d a r i e s  i n  a c r e s ,  q u a d s * ,  and t o n s ,  r e s p e c t i v e l y ,  

R e l a t i v e  t o  item ( 6 )  a b o v e ,  some b a s i c  a s s u m p t i o n s  b a s e d  on 

a v e r a g e  f i e l d  c o n d i t i o n s  and l a b o r a t o r y  d a t a  were r e q u i r e d .  

E x p e r i e n c e  h a s  shown t h a t  f i e l d  d e n s i t i e s  o f  w e t  p e a t  u s u a l l y  

r a n g e  be tween  65 and 70 l b . / f t 3  w i t h  w a t e r  c o n t e n t s  r a n g i n g  

b e t w e e n  70 and 90 p e r c e n t  f o r  p e a t  h a v i n g  an  a v e r a g e  a s h  c o n t e n t  

o f  a b o u t  2 5  p e r c e n t .  Us ing  an  a v e r a g e  w a t e r  c o n t e n t  o f  8 5  p e r -  

c e n t  and an assumed i n - s i t u  d e n s i t y  o f  70 l b . / f t 3  y i e l d s  10 l b .  

*Quad = 10 '5  B t u .  



o f  d r y  p e a t  and a s h  p e r  c u b i c  f o o t  o f  i n - s i t u  m a t e r i a l .  A d j u s t -  

i n g  t h i s  r e s u l t  by i n c o r p o r a t i n g  a  2 5  p e r c e n t  a s h  c o n t e n t  by 

w e i g h t  r e s u l t s  i n  a  m o i s t u r e  and a s h - f r e e  d e n s i t y  of 7 . 5  l b . ( p e r  

c u b i c  f o o t  o f  bone d r y  p e a t  p e r  c u b i c  f o o t  o f  i n - s i t u  m a t e r i a l ) .  

F o r  e s t i m a t i n g ,  t h i s  v a l u e  was rounded  o f f  t o  7 l b . /  f t 3 .  

The a v e r a g e  l a b o r a t o r y  m o i s t u r e  and a s h  f r e e  (MAF) h e a t i n g  v a l u e  

f o r  t h e  e n t i r e  S u s i t n a  V a l l e y  s t u d y  a r e a  was 9732 B t u / l b .  

The a b o v e  b a c k g r o u n d  l o g i c  was used  a s  t h e  f o u n d a t i o n  f o r  t h e  

" E s t i m a t e d  P e a t  R e s o u r c e s  B a s e s "  shown on e a c h  map. 

T h i s  mapping e f f o r t  was complemented by a  U.  S. G e o l o g i c a l  S u r -  

v e y  (USGS) p rogram which o v e r l a y e d  t h e  R o g e r s  Creek  and Hous ton  

a r e a s  p r e v i o u s l y  examined d u r i n g  t h e  1 9 8 0  f i e l d  p rogram.  The 

USGS o p e n - f i l e  r e p o r t s  a r e  81-1301 and 81-1302. 

D a t a  p r e s e n t a t i o n  t h r o u g h o u t  t h i s  r e p o r t  is t i e d  to  map numbers  

a s s o c i a t e d  w i t h  t h e  a i r p h o t o s .  T h e s e  numbers  a r e  shown on t h e  

I n d e x  o f  A l a s k a  D i v i s i o n  o f  G e o l o g i c a l  and G e o p h y s i c a l  S u r v e y s  

O p e n - F i l e  R e p o r t s  150A-M and Summary o f  P e a t  R e s o u r c e s ,  i n c l u d e d  

i n  Appendix  A.  F o r  e x a m p l e ,  s a m p l e  053C-6 was t h e  s i x t h  s i t e  

c o r e d  o n  a i r p h o t o  053-C. F u r t h e r m o r e ,  r e f e r e n c e s  a r e  t i e d  t o  

s a m p l e  d e p t h .  Sample  053C-6-1, 053C-6-3, and 053-C-6-6 i n d i c a t e  

a i r p h o t o  053-C; t h e  s i x t h  s i t e  c o r e d  t o  d e p t h s  o f  1 ,  3 ,  and 6  

f t .  r e s p e c t i v e l y .  T h e s e  numbers  a r e  shown on " I n d e x  o f  A l a s k a  

D i v i s i o n  o f  G e o l o g i c a l  and G e o p h y s i c a l  S u r v e y s  Open F i l e  R e p o r t s  

150A-M and Summary o f  P e a t  R e s o u r c e s  i n c l u d e d  i n  Appendix  A .  



F I E L D  PROGRAM 

The a r e a l  e x t e n t  o f  t h e  s a m p l e  a r e a s  and t h e i r  semi - remote  

n a t u r e  demanded c a r e f u l  p l a n n i n g  o f  t h e  f i e l d  p rogram t o  

maximize  n o t  o n l y  t h e  amount o f  d a t a  a c q u i r e d  b u t  a l s o  t h e  l e v e l  

o f  con£  i d e n c e  i n  t h a t  d a t a .  

E x a m i n a t i o n  o f  d a t a  d e r i v e d  f rom t h e  1980 P h a s e  I work p r o v e d  

t h a t  a s h  c o n t e n t  ( m o i s t u r e - f r e e  b a s i s )  showed an  e x c e p t i o n a l l y  

s t r o n g  c o r r e l a t i o n  w i t h  h e a t i n g  v a l u e .  T h i s  c o r r e l a t i o n  was t h e  

f o u n d a t i o n  f o r  t h e  f i e l d  p rogram d e s i g n s  and s u p p o r t e d  t h e  

d e c i s i o n  t o  a c q u i r e  a  p r e p o n d e r a n c e  o f  a s h  c o n t e n t  d a t a .  

B e c a u s e  b u d g e t a r y  c o n t r a i n t s  p r e c l u d e d  e x c e s s i v e  h e l i c o p t e r  

u s e ,  an  a l l - t e r r a i n  v e h i c l e  was s e l e c t e d  a s  t h e  p r i m a r y  means to  

a c c e s s  t h e  p e a t  bogs  i n  t h e  S u s i t n a  V a l l e y .  The ATV was an 

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

s e v e r a l  h o u r s  o f  o p e r a t i o n  u n d e r  e x c e s s i v e l y  wet c o n d i t i o n s ,  

t h u s  g i v i n g  f i e l d  crews t h e  maximum r a n g e  e s s e n t i a l  t o  c o v e r  

most  of t h e  mapping a r e a  i n  a  1 -  or  2-day p e r i o d .  

P o s i t i o n i n g  o f  t h e  v e h i c l e  f o r  s a m p l i n g  o p e r a t i o n s  was c o n d u c t e d  

u s i n g  a topo l i t e  s y s t e m  i n  c o n c e r t  w i t h  1 : 6 0 , 0 0 0 - s c a l e  e n l a r g e d  

t o  1 : 1 5 , 8 4 0 - s c a l e ,  color i n f r a r e d  p h o t o g r a p h y  o f  t h e  s a m p l e  

a r e a s .  F u r t h e r ,  1 : 1 5 , 8 4 0 - s c a l e  b l u e l i n e s  o f  t o p o g r a p h i c  m y l a r  

b a s e  maps were c a r r i e d  i n t o  t h e  f i e l d  f o r  v e r i f i c a t i o n  o f  s a m p l e  

l o c a t i o n  i n  t h e  f i e l d  o f f i c e  a t  t h e  end  o f  e a c h  f i e l d  d a y .  

Two c o r e - s a m p l i n g  d e v i c e s  were made a v a i l a b l e  a t  t h e  o u t s e t  of 

t h e  p rogram,  t h e  D a v i s  s a m p l e r  and t h e  McCauley s a m p l e r .  The 

l a r g e r  d i a m e t e r  McCauley was c h o s e n  so t h a t  a  more r e p r e s e n t a -  

t i v e  s a m p l e  c o u l d  be o b t a i n e d .  The D a v i s  was s e l e c t e d  f o r  i ts  

s p e e d  and e a s e  o f  manual  p e n e t r a t i o n  u n d e r  d i f f i c u l t  o r  d e n s e  

p e a t  c o n d i t i o n s .  



F i e l d  crews were h o u s e d  i n  W i l l o w ,  which  is c e n t r a l  t o  t h e  

2 , 0 0 0  mi2 s a m p l e  a r e a  to  be c o v e r e d  w i t h i n  t h e  S u s i t n a  

V a l l e y .  

The D i l l i n g h a m  f i e l d  p rogram was c o m p a r a t i v e l y  s i m p l e .  The 

f i e l d  crew was f l o w n  t o  D i l l i n g h a m  and o p e r a t e d  f rom w i t h i n  

w a l k i n g  d i s t a n c e  o f  t h e  e x i s t i n g  r o a d  s y s t e m .  The D a v i s  u n i t  

was used  t o  a c q u i r e  a l l  D i l l i n g h a m  s a m p l e s .  Sample l o c a t i o n  i n  

D i l l i n g h a m  was done  t o t a l l y  f rom a i r  p h o t o s .  



SAMPLING DETAILS, PROCEDURES AND REPORTING 

T e r r a i n  a n o m a l i e s  p r e v e n t e d  d e t a i l e d  p r e s e l e c t i o n  o f  s a m p l i n g  

s i t e s .  However, p r i o r  to  e n t e r i n g  t h e  f i e l d  e a c h  d a y  t h e  gen-  

e r a l  a r e a  t o  b e  sampled  was s e l e c t e d  u s i n g  t h e  a i r  p h o t o s  and 

b l u e l i n e s .  

C r e w s  were t h e n  s e n t  t o  p r e s e l e c t e d  c o r i n g  l o c a t i o n s  or t o  

n e a r b y  a l t e r n a t i v e  s i tes .  

E a r l y  i n  t h e  f i e l d  p rogram it was found t h a t  t h e  d e n s i t y  o f  t h e  

p e a t  i n  S u s i t n a  V a l l e y  p r e c l u d e d  manual  i n s e r t i o n  o f  t h e  l a r g e -  

d i a m e t e r  McCauley S a m p l e r .  P e n e t r a t i o n  was f u r t h e r  s t y m i e d  by 

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

be tween  3 and 6 f t .  C o n s e q u e n t l y ,  t h e  s m a l l e r  d i a m e t e r  D a v i s  

s a m p l e r  became t h e  p r i n c i p a l  c o r e  r e c o v e r y  t o o l .  

D a v i s  S a m p l i n g  

E a r l y  f i e l d  and l a b o r a t o r y  d a t a  i n d i c a t e d  t h e  p r e s e n c e  o f  a  

3 i n .  t h i c k  v o l c a n i c  a s h  l a y e r  a t  d e p t h s  be tween  3 and 6 f t .  

B e c a u s e  p o s s i b l e  c o n t a m i n a t  i o n  o f  t h e  s m a l l  d i a m e t e r  ( 1 / 2  i n .  ) 

D a v i s  s a m p l e  m i g h t  b i a s  l a b o r a t o r y  r e s u l t s ,  f i e l d  crews t h o r -  

o u g h l y  washed t h e  s a m p l e  head  o f  the D a v i s  s y s t e m  f o l l o w i n g  e a c h  

sample  r e c o v e r y  b e n e a t h  t h e  a s h  l a y e r .  F u r t h e r ,  e a c h  f i e l d  

s a m p l e  t a k e n  was t h e n  examined v i s u a l l y  f o r  e v i d e n c e  o f  c o n t a m i -  

n a t i o n  p r i o r  to  b e i n g  p l a c e d  i n  t h e  w a t e r t i g h t  sample  c o n t a i n e r  

f o r  s h i p m e n t  t o  t h e  l a b o r a t o r y .  

McCauley/Davis C o r r e l a t i o n  T e s t s  

A s p e c i f i c  c o r r e l a t i o n  p rogram was c o n d u c t e d  to  compare l a b -  

o r a t o r y  r e s u l t s  o f  t h e  s a m p l e s  d e r i v e d  f rom b o t h  t h e  D a v i s  and 

McCauley s a m p l e r s .  



McCauley s a m p l e s  were a c q u i r e d  a t  s e v e r a l  l o c a t i o n s ;  c o r r e s p o n -  

d i n g  D a v i s  s a m p l e s  were t a k e n  w i t h i n  2 t o  3 i n .  h o r i z o n t a l l y  and 

v e r t i c a l l y  o f  t h e  McCauley s i t e s .  

The McCauley s a m p l e r  was i n s e r t e d  t o  t h e  d e s i r e d  d e p t h  and a  

s a m p l e  was r e c o v e r e d  f o r  a n a l y s i s .  F o l l o w i n g  t h i s ,  t h r e e  D a v i s  

s a m p l e s  were  r e c o v e r e d  f rom t h e  same d e p t h  a t  1 2 0 "  i n t e r v a l s  

w i t h i n  2  t o  3 i n .  h o r i z o n t a l l y  o f  t h e  McCauley sample  s i t e .  

The b a s i s  f o r  t h i s  p r o c e d u r e  was t h e  r e l a t i v e  volume o f  s a m p l e  

a c q u i r e d  f rom t h e  t w o  s y s t e m s .  

F i g u r e  B-1 o f  Appendix  B shows a  p l o t  o f  d a t a  r e s u l t i n g  f rom 

t h i s  c o r r e l a t i o n  p rogram.  The r a n g e  o f  ~ a v i s  d a t a ,  a l o n g  

w i t h  t h e  a v e r a g e  o f  t h e  t h r e e  p o i n t s  a r e  shown f o r  e a c h  McCauley 

p o i n t .  A d i s c u s s i o n  o f  t h e  d a t a  is i n  a s u b s e q u e n t  s e c t i o n  o f  

t h i s  r e p o r t .  

O ld  Davis/New D a v i s  C o r r e l a t i o n  

T h r o u g h o u t  t h e  f i e l d  p rogram,  t w o  D a v i s  s a m p l e r s  were u s e d .  

Because  o f  l a r g e  v a r i a t i o n  i n  a s h  c o n t e n t ,  f i e l d  crews c o n d u c t e d  

a  f i e l d  c o r r e l a t i o n  w i t h  e a c h  s a m p l e r  ( F i g u r e  B-2) .  

F i e l d  crews made d a i l y  l o g s  o f  t h e i r  a c t i v i t i e s .  The l o g s  

i n d i c a t e d  w e a t h e r  c o n d i t i o n s  and s i t e  d e s c r i p t i o n s ,  and were 

used  t o  r e c o r d  any  u n u s u a l  e v e n t s  or o b s e r v a t i o n s  made d u r i n g  

a  g i v e n  f i e l d  d a y .  P e r s o n n e l  a l s o  l o c a t e d  and marked s a m p l e  

l o c a t i o n s  on 1 : 1 5 , 8 4 0 - s c a l e  color i n f r a r e d  p h o t o g r a p h y  e a c h  d a y .  

T h i s  r e s u l t e d  i n  a m a r k e d l y  improved a b i l i t y  t o  p r e s e l e c t  and 

a c c e s s  s a m p l i n g  sites.  



DATA PRESENTATION 

T h e  p r e s e n t a t i o n  o f  r aw  d a t a  h a s  b e e n  s e p a r a t e d  i n t o  a t a b u l a r  

f o r m a t  and  is p r e s e n t e d  i n  t h e  t a b l e s  o f  Append ix  C .  Append ix  D 

is a t t a c h e d  t o  p r e s e n t  t h e  r e s u l t s  o f  a  s c a n n i n g - e l e c t r o n -  

m i c r o s c o p e  e x a m i n a t i o n  o f  se lec ted  a s h  s a m p l e s  f r o m  t h e  n o r t h e r n  

p a r t  o f  t h e  S u s i t n a  V a l l e y .  

A p p e n d i x  E c o n t a i n s  t h e  g r a p h i c  p r e s e n t a t i o n s  o f  t h e  1 9 8 1  

l a b o r a t o r y  a n a l y s e s .  F u r t h e r ,  a s  a p p r o p r i a t e ,  t h e  1 9 8 0  labor- 

a t o r y  a n a l y s e s  o f  S u s i t n a  V a l l e y  s a m p l e s  h a v e  b e e n  i n c o r p o r a t e d  

w i t h  t h e  1 9 8 1  d a t a .  

A d d i t  i o n a l l y ,  Append ix  F h a s  b e e n  p r e p a r e d  t o  show g r a p h i c a l l y  

t h e  s p r e a d  o f  s t a t e w i d e  d a t a  p o i n t s  s u p e r i m p o s e d  o n  t h e  1 9 8 0  a n d  

1 9 8 1  S u s i t n a  V a l l e y  d a t a .  



DATA DISCUSSION 

Ash C o n t e n t  

The s t r o n g  r e l a t i o n s h i p  be tween  a s h  c o n t e n t  and m o i s t u r e - f r e e  

h e a t i n g  v a l u e ,  as d e t e r m i n e d  f rom t h e  1980 S u s i t n a  V a l l e y  d a t a  

was t h e  f o u n d a t i o n  f o r  t h e  d e s i g n  o f  t h e  f i e l d  and l a b o r a t o r y  

p r o g r a m s .  

B e c a u s e  o f  t h e  r e l a t i v e l y  s t r o n g  i n t e r d e p e n d e n t  r e l a t i o n s h i p  of  

a s h  c o n t e n t  w i t h  o t h e r  v a r i a b l e s  s u c h  a s  v o l a t i l e  c o n t e n t ,  

o x y g e n ,  h y d r o g e n  and f i x e d  c a r b o n ,  s p e c i a l  a t t e n t i o n  was g i v e n  

t o  e a r l y  a s h  c o n t e n t  d a t a  a s  t h e y  a r r i v e d  f rom t h e  l a b o r a t o r y .  

E a r l y  i n d i c a t i o n s  f rom t h e  l a b o r a t o r y  showed a  v e r y  wide  r a n g e  

i n  a s h  c o n t e n t  d a t a  f rom w i t h i n  a  v e r y  s m a l l  ( less t h a n  1 ,000-  

a c r e )  a r e a .  F u r t h e r ,  t h e  a r e a s  a p p e a r e d  t o  be  g e o l o g i c a l ~ y  and 

b o t a n i c a l l y  q u i t e  u n i f o r m  i n  t h e  f i e l d  and on  t h e  color i n f r a -  

r e d  a e r i a l  p h o t o g r a p h y .  A d d i t i o n a l l y ,  t h e r e  a p p e a r e d  t o  be no 

s p e c i a l  or u n i q u e  d r a i n a g e  f e a t u r e s .  F u r t h e r  e x a m i n a t i o n  showeds  

e x t r e m e  i n c r e a s e s  i n  a s h  c o n t e n t  ( u p  t o  1 0 0 % )  o c c u r r i n g  a t  d e p t h  

be tween  3 and  6 f t .  

E x c a v a t i o n  o f  s e v e r a l  small t e s t  p i t s  showed a  3- t o  4 - i n .  l a y e r  

o f  m i n e r a l  s o i l  o c c u r r i n g  a t  d e p t h s  b e t w e e n  3 and 6 f t .  t h r o u g h -  

o u t  t h e  S u s i t n a  V a l l e y .  T h i s  l a y e r  h a s  been  i d e n t i f i e d  a s  f a r  

a s  100 m i .  s o u t h  o f  t h e  s t u d y  s i t e .  The m i n e r a l  s o i l  l a y e r  is  

o f  v o l c a n i c  o r i g i n  ( A p p e n d i x  D) a l t h o u g h  it was i d e n t i f i e d  

d u r i n g  t h e  1980 f i e l d  s e a s o n  u s i n g  a  g r o u n d - p e n e t r a t i n g  r a d a r  

s y s t e m  as a  f r o s t  i n t e r f a c e .  

The c o n s e q u e n c e  o f  t h e  a s h  l a y e r  o c c u r r e n c e  was t w o f o l d .  F i r s t ,  

t h e  d e n s i t y  o f  t h e  l a y e r  p r e c l u d e d  p a s s a g e  o f  t h e  l a r g e r  diam- 

e t e r  McCauley s a m p l e r .  (USGS p e r s o n n e l  were s u c c e s s f u l  i n  u s i n g  

a  s m a l l e r  d i a m e t e r  McCauley s y s t e m . )  Second ,  it was f e l t  t h a t  



t h e  a s h  may h a v e  c o n t a m i n a t e d  t h e  s m a l l  D a v i s  s a m p l e s .  The 

l a t t e r  c o n s i d e r a t i o n  was r e i n f o r c e d  by t h e  wide  s c a t t e r  i n  t h e  

e a r l y  a s h - c o n t e n t  d a t a  r e c e i v e d  from t h e  l a b o r a t o r y .  

Based on t h e s e  c o n s i d e r a t i o n s ,  a  c o r r e l a t i o n  t e s t  was c o n d u c t e d  

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

c a r e f u l l y  o p e n i n g  a  h o l e  t h r o u g h  which McCauley s a m p l e s  c o u l d  be 

t a k e n  w i t h o u t  c o n t a c t i n g  t h e  a s h  l a y e r .  F o l l o w i n g  t h i s ,  t h r e e  

D a v i s  s a m p l e s  were t a k e n  a t  e a c h  McCauley sample  s i t e  w i t h i n  a  

few i n c h e s  o f  t h e  s i t e ,  a s  d e s c r i b e d  e a r l i e r .  

F i g u r e  B-1 o f  Appendix  B shows t h e  r e s u l t s  o f  t h e  c o r r e l a t i o n  

t e s t i n g  p rogram.  The raw d a t a  f rom which  f i g u r e  B-1 was d e r i v e d  

a r e  l i s t e d  on  t a b l e  3 o f  Appendix C .  The e x c e s s i v e  s c a t t e r  f rom 

e a c h  sample  l o c a t i o n  p r e c l u d e s  a  d e f i n i t i v e ,  q u a n t i t a t i v e  s t a t e -  

ment a b o u t  t h e  d e g r e e  o f  s a m p l e  c o n t a m i n a t i o n .  However, t h e  

p r e p o n d e r a n c e  o f  d a t a  p o i n t s  from t h e  D a v i s  s a m p l e r  l i e  above  

t h e  1 : 1  s l o p e  on  t h e  g r a p h .  T h e r e  a r e  55  d a t a  p o i n t s  above  t h e  

1 :  1 s l o p e  and 2 9  be low i t .  

T h u s ,  t h e r e  is a  d e f i n i t e  t e n d e n c y  toward  i n c r e a s e d  a s h  c o n t e n t  

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

s a m p l e s  f rom t h e  i n t e r m e d i a t e  a s h  l a y e r .  

Because  o f  t h e  l a r g e  d e g r e e  o f  v a r i a t i o n  i n  a s h  c o n t e n t  d a t a  t h e  

s t r o n g  c o r r e l a t i o n  be tween  a s h  c o n t e n t  and o t h e r  p h y s i c a l - c h e m i -  

ca l .  p roper t ies ,  and t h e  l a t e r  r e c o g n i z e d  e r r a t i c  n a t u r e  o f  t h e  

p e a t  d e p o s i t s ,  an  a d d i t i o n a l  c o r r e l a t i o n  t e s t i n g  p rogram was 

implemented .  

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

new D a v i s  s y s t e m  was u s e d .  Due t o  t h e  h i g h l y  p r o b a b l e  s u s c e p -  

t i b i l i t y  o f  t h e  D a v i s  s y s t e m  t o  c o n t a m i n a t i o n ,  f i e l d  crews re- 

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

t h e  new D a v i s  s y s t e m .  T h e s e  s a m p l e s  were o b t a i n e d  f rom s i t e s  a  



few inches l a t e r a l l y  and a t  the  same depth as the  o r i g i n a l  Davis 

samples. 

Resu l t s  of the  ashing t e s t s  a r e  shown i n  f i g u r e  B-2 ;  t h e  raw 

d a t a  a r e  presented i n  t a b l e  4 of Appendix C .  

The range of s c a t t e r  shown in  f i g u r e  B-2 and the  e r r a t i c  da ta  

d i s t r i b u t i o n  i n d i c a t e  no c l e a r  c o r r e l a t i o n .  The resource  

cha rac t e r  as  exemplif ied by ash content  appears extremely 

va r i ab l e .  

To ensure t h a t  the  e r r a t i c  nature  of the  ash content  was not due 

t o  v a r i a t i o n  i n  l abora tory  procedures,  ten samples were for -  

warded t o  two sepa ra t e  l a b o r a t o r i e s .  These samples were taken 

from a  s i n g l e  r ep re sen ta t ive  t e s t  p i t  and thoroughly mixed 

before shipment t o  ensure consis tency.  

Figure B - 3  shows g raph ica l ly  the  r e s u l t s  of the  labora tory  check 

the  raw da t a  a r e  l i s t e d  in t a b l e  5.  

Subsequent l abora tory  r e s u l t s  show t h a t  v a r i a t i o n s  of ash con- 

t e n t  a r e  l imi ted  t o  l e s s  than 3 pe rcen t ;  thus  l a r g e  v a r i a t i o n s  

in  d a t a  a re  not due t o  d i f f e r e n c e s  i n  l abora tory  procedures. 

The preceding arguments i nd i ca t e  t h a t  the  ash content  of the  

peat  depos i t s  i n  the  Sus i tna  Valley a rea  vary g r e a t l y  over very 

s h o r t  d i s t ances .  

I t  should a l s o  be noted t h a t  t he re  appears t o  be an anomalie in  

the  ash content  d a t a  a s  presented i n  t a b l e s  C--1, C-1A and C-6 

of Appendix C .  The ash conten ts  repor ted a r e  derived from two 

sepa ra t e  f i e l d  e f f o r t s .  The f i r s t  f i e l d  samples were gathered 

f o r  ash determinat ions  only.  Following t h i s  work add i t i ona l  

samples were recovered from the  same sample l oca t ions  f o r  

proximate and u l t imate  determinat ions .  The highly  va r i ab l e  



n a t u r e  o f  t h e  a s h  c o n t e n t  a p p e a r s  a s  a  d i s t o r t i o n  i n  t h e  d a t a .  

I n  r e a l i t y ,  t h e  d a t a  a c c u r a t e l y  r e f l e c t s  t h e  a s h  v a l u e s  a s  w e l l  

a s  t h e  e s p e c i a l l y  e r r a t i c  n a t u r e  o f  t h e  r e s o u r c e .  

P e t r o g r a p h i c  and S c a n n i n g  E l e c t r o n  M i c r o s c o p e  A n a l y s e s  

Soon a f t e r  d i s c o v e r y  o f  t h e  i n t e r m e d i a t e  l a y e r ,  it was n o t e d  

t h a t  p r o d u c t s  of t h e  a s h  d e t e r m i n a t i o n s  had a  d i s t i n c t l y  

d i f f e r e n t  color ,  which was d e p e n d e n t  on o r i g i n .  T h a t  is,  a s h  

f rom t h e  i n t e r m e d i a t e  l a y e r  ( a f t e r  b u r n i n g )  had a  d e c i d e d l y  

r e d d i s h  color,  w h e r e a s  a s h  f rom t h e  p e a t - m i n e r a l  s o i l  i n t e r -  

f a c e  was u s u a l l y  l i g h t  y e l l o w  t o  w h i t e .  

L i t e r a t u r e  s e a r c h e s  and c o n s u l t a t i o n s  w i t h  s u r f i c i a l  g e o l o g i s t s  

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

l a y e r  was v o l c a n i c  i n  o r i g i n  r a t h e r  t h a n  s e d i m e n t a r y .  Conse- 

q u e n t l y ,  3 4  r a n d o m l y  s e l e c t e d  p e a t  a s h  s a m p l e s  were f o r w a r d e d  

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

t a k e n  f rom t h e  i n t e r m e d i a t e  l a y e r  and o n e  f rom t h e  u n d e r l y i n g  

m i n e r a l  s o i l ,  were s u b m i t t e d  f o r  b o t h  e x a m i n a t i o n  u n d e r  a  

s c a n n i n g  e l e c t r o n  m i c r o s c o p e  and p e t r o g r a p h i c  a n a l y s i s .  

The m i n e r a l o g i c a l  c h a r a c t e r  o f  t h e  v a r i o u s  a s h e s  a r e  d e s c r i b e d  

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

Appendix  D. 

A s  s t a t e d  i n  Appendix  D ,  it a p p e a r s  t h a t  t h e  i n t e r m e d i a t e  l a y e r  

and a t  l e a s t  some o f  t h e  b o t t o m  m a t e r i a l  a r e  o f  v o l c a n i c  o r i g i n ;  

t h e  i n t e r m e d i a t e  l a y e r  c o n t a i n s  a s i g n i f i c a n t l y  h i g h e r  q u a n t i t y  

o f  amorphous g l a s s  f r a g m e n t s .  

P r o x i m a t e  and U l t i m a t e  A n a l y s e s  

The r e s u l t s  o f  81 p r o x i m a t e  and u l t i m a t e  a n a l y s e s  o f  S u s i t n a  



V a l l e y  p e a t  ( 6 0  f r o m  t h e  1 9 8 1  p rogram and 2 1  f rom t h e  1980 

p r o g r a m )  were s c a t t e r  g r a p h e d  t o  d e t e r m i n e  t h e  r e l a t i o n s h i p s  

b e t w e e n  a s h  c o n t e n t ,  h e a t i n g  v a l u e ,  and o t h e r  p h y s i c a l - c h e m i c a l  

p r o p e r t i e s .  The 1980  and 1981  d a t a  were p r o c e s s e d  s e p a r a t e l y .  

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

s m a l l ,  u s u a l l y  less t h a n  a  f r a c t i o n  o f  1 p e r c e n t .  C o n s e q u e n t l y ,  

i t  was d e c i d e d  t o  combine  t h e  2  y e a r s  o f  d a t a  f o r  a n a l y s i s .  

The c r i t i c a l  p h y s i c a l - c h e m i c a l  v a r i a b l e s  i n c l u d e d  v o l a t i l e  

m a t t e r ,  oxygen  c o n t e n t ,  h y d r o g e n  c o n t e n t ,  c a r b o n ,  f i x e d  c a r b o n ,  

and m o i s t u r e -  and a s h - f r e e  oxygen  c o n t e n t .  S u l f u r  c o n t e n t  was 

g e n e r a l l y  so low, r a n g i n g  be tween  0 . 1 8  and 0 .65 p e r c e n t  and 

a v e r a g i n g  a b o u t  0 . 3 0  p e r c e n t ,  t h a t  it was n o t  p l o t t e d .  F u r t h e r ,  

t h e  i n f l u e n c e  o f  s u c h  l o w  s u l f u r  c o n t e n t s  on  h e a t i n g  v a l u e  would 

be  i n s i g n i f i c a n t .  The same a rgument  was a p p l i e d  t o  t h e  n i t r o g e n  

c o n t e n t  when c o n s i d e r i n g  i t s  i n f l u e n c e  on h e a t i n g  v a l u e .  (Ni t ro-  

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

tests  r e p o r t e d . )  

The t a b u l a t i o n  o f  t h e  1981 p r o x i m a t e  and u l t i m a t e  a n a l y s e s  raw 

d a t a  is g i v e n  on  t a b l e  6 o f  Appendix  C .  

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

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

o f  e m p i r i c a l  r e l a t i o n s h i p s  be tween  a s h  c o n t e n t  and o t h e r  

v a r i a b l e s  i m p o r t a n t  t o  t h e  c o m b u s t i o n  p r o p e r t i e s  o f  p e a t .  

T h e s e  r e l a t i o n s h i p s  were e s t a b l i s h e d  by s i m p l e  c u r v e  f i t t i n g  

t e c h n i q u e s .  The s u i t e  o f  p o s s i b l e  r e l a t i o n s h i p s  s e l e c t e d  f o r  

c u r v e  f i t t i n g  i n c l u d e d  t h e  f o l l o w i n g :  



y  = 1 / ( a  + b x )  

y + X / ( a  + b x )  

Where in :  

a  = c o n s t a n t  

b  = c o n s t a n t  

x  = a s h  c o n t e n t  o r  h e a t i n g  v a l u e  

e = b a s e  o f  t h e  n a t u r a l  l o g a r i t h m s  

y = h e a t i n g  v a l u e ,  v o l a t i l e s ,  oxygen 

c o n t e n t ,  h y d r o g e n  c o n t e n t ,  f i x e d  

c a r b o n ,  oxygen  c o n t e n t ,  and 

m o i s t u r e -  and a s h - f r e e  oxygen  

c o n t e n t ,  a l l  d e r i v e d  f rom t h e  

p r o x i m a t e  and u l t i m a t e  a n a l y s e s .  

(On a  m o i s t u r e - f r e e  b a s i s  e x c e p t  

as o t h e r w i s e  n o t e d . )  

The above  b a s e  r e l a t i o n s h i p s  were t r a n s f o r m e d  i n t o  l i n e a r  

componen t s  and c u r v e s  were f i t t e d  by u s i n g  a  s i m p l e  l e a s t -  

s q u a r e s  t e c h n i q u e .  

The c o e f f i c i e n t s  a  and b  and an  " i n d e x  o f  d e t e r m i n a t i o n "  ( T a b l e  

I ) ,  were c a l c u l a t e d  f o r  e a c h  o f  t h e  f o l l o w i n g  r e l a t i o n s h i p s :  

(1) h e a t i n g  v a l u e  v s  a s h  c o n t e n t  

( 2 )  v o l a t i l e s  v s  a s h  c o n t e n t  

( 3 )  oxygen  c o n t e n t  v s  a s h  c o n t e n t  

( 4 )  h y d r o g e n  c o n t e n t  v s  a s h  c o n t e n t  

( 5 )  f i x e d  c a r b o n  v s  a s h  c o n t e n t  

( 6 )  h y d r o g e n  v s  h e a t i n g  v a l u e  

( 7 )  oxygen  v s  h e a t i n g  v a l u e  

( 8 )  a s h - f r e e  oxygen  v s  h e a t i n g  v a l u e  

( 9 )  v o l a t i l e s  v s  c a r b o n  1 9 8 1  d a t a  ( n o t e  no i n d e x  o f  

d e t e r m i n a t i o n  was made f o r  t h i s  p l o t )  



T h o s e  r e l a t i o n s h i p s  showing t h e  s t r o n g e s t  " i n d e x  o f  d e t e r m i n a -  

t i o n " ,  i . e . ,  t h e  b e s t  f i t  o f  d a t a  t o  a  p a r t i c u l a r  c u r v e ,  were 

t h e n  s e l e c t e d  and p l o t t e d .  The g r a p h i c  p r e s e n t a t i o n  o f  t h e  d a t a  

used  and t h e  r e s u l t i n g  c u r v e  f i t s  a r e  g i v e n  i n  f i g u r e s  E-1 

t h r o u g h  E-8 a s  o f  Appendix E .  F i g u r e  E-9 ( v o l a t i l e s  v s  c a r b o n ,  

1 9 8 1  d a t a )  was g e n e r a t e d  s e p a r a t e l y  f rom t h e s e  a n a l y s e s .  

T a b l e  I shows t h e  i n d i v i d u a l  r e l a t i o n s ,  t h e  c o n s t a n t s  a and b ,  

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

A s  n o t e d  on  t a b l e  I ,  t h e  w e a k e s t  r e l a t i o n s h i p  a p p e a r s  t o  be  t h a t  

b e t w e e n  m o i s t u r e -  and a s h - f r e e  oxygen  and h e a t i n g  v a l u e .  How- 

e v e r ,  t h e  r a n g e  o f  v a l u e s  is r e l a t i v e l y  n a r r o w  e v e n  t h o u g h  t h e  

s t a t i s t i c a l  c o r r e l a t i o n  is weak. 

F o r  e a c h  c u r v e  shown, t h e  c o r r e l a t i o n  be tween  a s h  c o n t e n t  and 

t h e  v a r i a b l e  c h o s e n  is c l e a r .  F u r t h e r ,  a s s u m p t i o n s  r e l a t i n g  t h e  

a v e r a g e  v a l u e s  f o r  s u l f u r  and n i t r o g e n  t a k e n  i n  c o n c e r t  w i t h  

f i g u r e  E-9 a l l o w  a  s i n g l e  p o i n t  d e t e r m i n a t i o n  f o r  b o t h  a  

p r o x i m a t e  and u l t i m a t e  a n a l y s i s  b a s e d  on a s h  c o n t e n t  a l o n e .  

F o r  e x a m p l e ,  assume t h a t  a  f i e l d  sample  a n a l y s i s  r e s u l t s  i n  an  

a s h  c o n t e n t  d e t e r m i n a t i o n  a t  25  p e r c e n t .  

From 

From 

From 

From 

From 

From 

F r o m  

From 

f i g u r e  E-1, t h e  h e a t i n g  v a l u e  is 7400 B t u / l b .  

f i g u r e  E-2, v o l a t i l e s  a r e  55  p e r c e n t  

f i g u r e  E - 3 ,  oxygen  is 2 7  p e r c e n t  

f i g u r e  E-4, h y d r o g e n  is  4 . 8  p e r c e n t  

f i g u r e  E-5, f i x e d  c a r b o n  is 21 p e r c e n t  

f i g u r e s  E-2 and E-9, c a r b o n  is  44 p e r c e n t  

a v e r a g e s ,  s u l f u r  i s  0 . 3  p e r c e e n t  

a v e r a g e s ,  n i t r o g e n  i s  2 .0  p e r c e n t  



Such an a n a l y s i s  c o u l d  p r o v i d e  a  s u f f i c i e n t  l e v e l  o f  a c c u r a c y  

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

o f  p e a t  p r o c e s s e s .  

P r o x i m a t e  and U l t i m a t e  A n a l y s e s ,  S t a t e w i d e  

The g e n e r a l l y  l a r g e  r a n g e  o f  d a t a  shown on t h e  g r a p h s  o f  

Appendix  E e n c o u r a g e d  a  c l o s e r  e x a m i n a t i o n  o f  t h e  p r e v i o u s l y  

a c q u i r e d  d a t a  f rom t h e  1980 s t a t e w i d e  program.  C o n s e q u e n t l y ,  

d a t a  f rom t h i s  e a r l i e r  p rogram were s u p e r i m p o s e d  on t h e  Appen- 

d i x  E g r a p h s  t o  examine  p r o b a b l e  q u a n t i t a t i v e  c o r r e l a t i o n s .  

The r e s u l t i n g  d a t a  p l o t s  i n d i c a t e d  q u i t e  s t r o n g  c o r r e l a t i o n  

b e t w e e n  t h e  S u s i t n a  V a l l e y  d a t a  and t h e  1980 d a t a  a c q u i r e d  a t  

D i l l i n g h a m ,  K e n a i ,  King Salmon,  and Kodiak.  These  e x p l o r a t i o n  

s i t e s  r e p r e s e n t  a  1 6 0 , 0 0 0  m i 2  a r e a  i n  s o u t h - c e n t r a l  A l a s k a .  

The s u p e r p o s i t i o n s  o f  t h e  1980 s t a t e w i d e  d a t a  on t h e  1 9 8 1  

S u s i t n a  V a l l e y  d a t a  p l o t s  o f  ~ p p e n d i x  E a r e  shown i n  Appendix F .  

T h e s e  1980  s t a t e w i d e  d a t a  p o i n t s  a r e  s u p e r i m p o s e d  d i r e c t l y  on 

t h e  Appendix  E c u r v e s  and a r e  p r e s e n t e d  a s  f i g u r e s  F-1 t h r o u g h  

F-8. 

The close c o r r e l a t i o n  o f  d a t a  o v e r  t h i s  e x c e p t i o n a l l y  l a r g e  a r e a  . 

is e n c o u r a g i n g .  F i r s t ,  t h e  s i n g l e  a s h  c o n t e n t  p o i n t  d e t e r m i n -  

a t i o n  f o r  p r e l i m i n a r y  p r o x i m a t e  and u l t i m a t e  a n a l y s e s  c o u l d  make 

r e l a t i v e l y  d e t a i l e d  r e s o u r c e  d a t a  a v a i l a b l e  a t  o n l y  min imal  cost  

a t  remote s i t e s  t h r o u g h o u t  s o u t h - c e n t r a l  A l a s k a .  

Second ,  i f  d e t a i l e d  a n a l y s e s  a r e  r e q u i r e d  f rom any l o c a t i o n  i n  

t h i s  v a s t  a r e a ,  t h e y  may be  o b t a i n e d  t h r o u g h  v e r y  low cost a s h  

d e t e r m i n a t i o n s  and r e i n f o r c e d  by o n l y  min imal  e x p e n d i t u r e s  f o r  

t h e  h i g h e r  cost p r o x i m a t e  and u l t i m a t e  a n a l y s e s .  T h i r d ,  f i e l d  

e x p l o r a t i o n s  i n  any  o t h e r  r e g i o n  o f  t h e  s t a t e  c o u l d  be  g r e a t l y  



abbreviated i f  such s t rong  c o r r e l a t i o n s  can be e s t ab l i shed  f o r  

o t h e r  regions .  
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FY82 PEAT RESOURCE MAPS 

DIVISION OF GEOLOGICAL AND GEOPHYSICAL SURVEYS 

AOF 150A - P e a t - r e s o u r c e  map, s o u t h - c e n t r a l  T a l k e e t n a  B-1 

Q u a d r a n g l e ,  A l a s k a ,  s c a l e  1 :15 ,840 ,  R a w l i n s o n ,  S . E . ,  

H u c ~ ,  R.W. ,  and Hardy ,  S.B. 

AOF 150B - P e a t - r e s o u r c e  map, s o u t h w e s t e r n  T a l k e e t n a  B-1 

Q u a d r a n g l e ,  A l a s k a ,  s c a l e  1 : 1 5 , 8 4 0 ,  R a w l i n s o n ,  S.E., 

Huck, R . W . ,  and Hardy,  S.B. 

AOF 150C - P e a t - r e s o u r c e  map, n o r t h - c e n t r a l  T a l k e e t n a  A-1 

Q u a d r a n g l e ,  A l a s k a ,  s c a l e  1 :15 ,840 ,  R a w l i n s o n ,  S . E . ,  

H u c ~ ,  R.W. ,  and Hardy ,  S.B. 

AOF 150D - P e a t - r e s o u r c e  map, n o r t h w e s t e r n  T a l k e e t n a  A-1 

Q u a d r a n g l e ,  A l a s k a ,  sca le  1 :15 ,840 ,  R a w l i n s o n ,  S.E.,  

Huck, R.W., and Hardy,  S.B. 

AOF 150E - P e a t - r e s o u r c e  map, s o u t h e a s t e r n  T a l k e e t n a  A-1 and 

s o u t h w e s t e r n  T a l k e e t n a  Mounta ins  A-6 Q u a d r a n g l e s ,  

A l a s k a ,  scale 1 : 1 5 , 8 4 0 ,  R a w l i n s o n ,  S.E.,  Huck, 

R.W., and Hardy,  S . B .  

AOF 150F - P e a t - r e s o u r c e  map, s o u t h - c e n t r a l  T a l k e e t n a  A-1 

Q u a d r a n g l e ,  A l a s k a ,  s c a l e  1 :15 ,840 ,  R a w l i n s o n ,  S.E.,  

H u c ~ ,  R.W.,  and Hardy ,  S.B. 

AOF 150G - P e a t - r e s o u r c e  map, s o u t h w e s t e r n  T a l k e e t n a  A-1 

Q u a d r a n g l e ,  A l a s k a ,  scale 1 :15 ,840 ,  R a w l i n s o n ,  S.E., 

Huck, R.W. ,  and Hardy,  S.B. 



AOF 150H - P e a t - r e s o u r c e  map, W e s t e r n  A n c h o r a g e  D-8 Q u a d r a n g l e ,  

A l a s k a ,  s ca le  1 : 3 1 , 6 8 0 ,  R a w l i n s o n ,  S . E . ,  Huck, R.W., 

a n d  H a r d y ,  S . B .  

AOF 1 5 0 1  - P e a t - r e s o u r c e  map, Tyonek D-1 Q u a d r a n g l e ,  A l a s k a ,  

s ca le  1 : 3 1 , 6 8 0 ,  R a w l i n s o n ,  S .E . ,  H u c ~ ,  R.W., a n d  

H a r d y ,  S.B. 

AOF 1 5 0 5  - P e a t - r e s o u r c e  map, A n c h o r a g e  C-8 Q u a d r a n g l e ,  

A l a s k a ,  s c a l e  1 : 3 1 , 6 8 0 ,  R a w l i n s o n ,  S . E . ,  H u c ~ ,  R.W., 

a n d  H a r d y ,  S.B. 

AOF 150K - P e a t - r e s o u r c e  map, Tyonek C-1 Q u a d r a n g l e ,  A l a s k a ,  

s ca le  1 : 3 1 , 6 8 0 ,  R a w l i n s o n ,  S .E . ,  H u c ~ ,  R . W . ,  a n d  

H a r d y ,  S.B. 

AOF 150L - P e a t - r e s o u r c e  map, A n c h o r a g e  B-8 Q u a d r a n g l e ,  A l a s k a ,  

scale 1 : 3 1 , 6 8 0 ,  R a w l i n s o n ,  S.E. ,  Huck, R.W.,  a n d  

H a r d y ,  S.B. 

AOF 150M - P e a t - r e s o u r c e  map, Tyonek B-1 Q u a d r a n g l e ,  A l a s k a ,  

scale 1 : 3 1 , 6 8 0 ,  R a w l i n s o n ,  S .E . ,  Huck,  R.W., a n d  

H a r d y ,  S.B. 

AOF 151 - P e a t - r e s o u r c e  map, s o u t h w e s t e r n  D i l l i n g h a m  A-7 

Q u a d r a n g l e ,  A l a s k a ,  scale 1 : 1 5 , 8 4 0 ,  R a w l i n s o n ,  S.E. ,  

H u c ~ ,  R.W., and  H a r d y ,  S.B. 

AOF 152 - P e a t - r e s o u r c e  map o f  A l a s k a ,  sca le  1 : 2 , 5 0 0 , 0 0 0 ,  

R a w l i n s o n ,  S.E. ,  Huck,  R.W.,  and  H a r d y  S.B. 



ALASKA STATEWIDE FUEL PEAT RESOURCE ESTIMATE 

A l a s k a  h a s  a  t o t a l  a r e a  o f  365 m i l l i o n  a c r e s ,  much o f  which 

i n c l u d e s  m a s s i v e  p e a t  d e p o s i t s .  I n i t i a l  e s t i m a t e s  o f  p o t e n t i a l  

f u e l - g r a d e  p e a t  i n  t h e  s t a t e  h a v e  r a n g e d  f rom 27 m i l l i o n  a c r e s  

t o  o v e r  100 m i l l i o n  a c r e s .  Up t o  741 q u a d s *  o f  p o t e n t i a l  p e a t  

d e r i v e d  e n e r g y  h a v e  b e e n  e s t i m a t e d  t o  be  a v a i l a b l e  f rom p e a t  

r e s o u r c e s  i n  A l a s k a .  Us ing  t h e  s o i l s  maps o f  t h e  S o i l  Conse r -  

v a t i o n  S e r v i c e ,  Rawl inson  and Hardy ( 1 9 8 2 )  c o m p i l e d  d a t a  showing 

s i g n i f i c a n t  d i f f e r e n c e s  i n  t h e  e n e r g y - r e s o u r c e  e s t i m a t e s  d e r i v e d  

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

v a r i e t y  o f  map r e s o u r c e s  and on  l i m i t e d  f i e l d  d a t a  a c q u i s i t i o n .  

The e a r l i e s t  e v a l u a t i o n  o f  A l a s k a  p e a t l a n d s  was c o n d u c t e d  by 

Dachnowski-Stokes  ( 1 9 4 1 ) .  The i n i t i a l  e s t i m a t e s  o f  t h e  U.S. 

D e p a r t m e n t  o f  Energy  ( D O E )  ( 1 9 7 9 )  showed A l a s k a  to  i n c l u d e  27 

m i l l i o n  a c r e s  o f  u n f r o z e n  p e a t .  T h i s  l a n d  mass r e p r e s e n t e d  741 

q u a d s  of e n e r g y ,  a s s u m i n g  p e a t  d e p o s i t s  w i t h  an a v e r a g e  d e p t h  o f  

7  f t . ,  a  m o i s t u r e  c o n t e n t  o f  35  p e r c e n t ,  a  h e a t i n g  v a l u e  o f  

6 , 0 0 0  B t u / l b ,  and a  b u l k  d e n s i t y  o f  15  l b / f t . 3 .  The 741 q u a d s  

o f  e n e r g y  r e p r e s e n t s  51 p e r c e n t  o f  t h e  1 , 4 4 3  q u a d s  o f  e n e r g y  

e s t i m a t e d  by t h e  DOE t o  b e  p o t e n t i a l l y  a v a i l a b l e  f rom p e a t  

r e s o u r c e s  n a t i o n w i d e .  N o r t h e r n  T e c h n i c a l  S e r v i c e s  a n d  Ekono, 

I n c .  ( 1 9 8 0 ) ,  i n  a  r e p o r t  t o  t h e  A l a s k a  D i v i s i o n  o f  Energy  and 

Power Deve lopment ,  e s t i m a t e d  t h e  p r o b a b l e  f u e l  p e a t  o c c u r r e n c e s  

t o  e x c e e d  100 m i l l i o n  a c r e s  s t a t e w i d e ,  w i t h  5 .5  m i l l i o n  acres o f  

t h e  K e n a i  P e n i n s u l a  and  S u s i t n a  V a l l e y  a r e a s  showing t h e  h i g h e r  

p r o b a b i l i t y  o f  o c c u r r e n c e  o f  f u e l  p e a t  d e p o s i t s .  

R a w l i n s o n  and Hardy ( 1 9 8 2 )  i n d i c a t e d  t o t a l  a r e a  o f  p e a t l a n d s  i n  

A l a s k a  t o  e q u a l  a p p r o x i m a t e l y  25 m i l l i o n  a c r e s ,  o f  which  5  

m i l l i o n  a c r e s  a r e  c o n s i d e r e d  t o  be  u n f r o z e n  f u e l - g r a d e  p e a t .  

*Quad = 1 0 1 5  B t u .  



Assuming a  m o i s t u r e -  and a s h - f r e e  b u l k  d e n s i t y  o f  7  ~ b / f t . ~ ,  a  

d e p t h  o f  5 f t . ,  and a  h e a t i n g  v a l u e  o f  8 , 3 0 0  B t u / l h ,  t h e y  e s t i -  

mated  t h e  u n f r o z e n  f u e l - g r a d e  p e a t  i n  A l a s k a  t o  h a v e  an e n e r g y  

v a l u e  o f  a p p r o x i m a t e l y  6 3  q u a d s .  They s p e c u l a t e d  t h a t  i f  t h e  

f r o z e n  p e a t  d e p o s i t s  c o n t a i n  t h e  same p r o p o r t i o n  ( 5 6  p e r c e n t ) ,  

o f  f u e l - g r a d e  p e a t  t o  non f u e l  p e a t  a s  t h e  u n f r o z e n  p e a t  de-  

p o s i t s ,  t h e  t o t a l  a c r e s  o f  f u e l - g r a d e  p e a t  w i l l  e q u a l  a p p r o x i -  

m a t e l y  14 m i l l i o n  a c r e s ,  r e p r e s e n t i n g  a  p o t e n t i a l  o f  180 q u a d s  

o f  e n e r g y .  

Dachnowsk i -S tokes ,  A.P., 1941 ,  P e a t  r e s o u r c e s  i n  A l a s k a ,  
U.S. Depar tmen t  o f  A g r i c u l t u r e  Tech.  B u l l .  769 ,  84 p .  

N o r t h e r n  T e c h n i c a l  S e r v i c e s  and Ekono, I n c . ,  1980 ,  P e a t  
r e s o u r c e  e s t i m a t i o n  i n  A l a s k a ,  f i n a l  r e p o r t ,  V o l .  1: 
D i v i s i o n  o f  Energy  and Power Deve lopment ,  Anchorage .  

R a w l i n s o n ,  S.E. and Hardy,  S .B. ,  ( 1 9 8 2 ) ,  P e a t  r e s o u r c e  map 
o f  A l a s k a :  A l a s k a  D i v i s i o n  o f  G e o l o g i c a l  and G e o p h y s i c a l  
S u r v e y s  O p e n - f i l e  R e p o r t  152 ,  s c a l e d  1 :2 ,500 ,000 .  

U.S. Depar tmen t  o f  E n e r g y ,  1979 ,  P e a t  p r o s p e c t u s ,  U.S. DOE, 
W a s h i n g t o n ,  D.C. 



Acres o f  p e a t  

Acres o f  u n f r o z e n  p e a t  

Acres o f  f r o z e n  p e a t  

Acres o f  u n f r o z e n  f u e l - g r a d e  p e a t 2  4 , 9 9 8 , 7 5 0  

Q u a d s  o f  e n e r g y 3  o f  u n f r o z e n  f u e l - g r a d e  p e a t  63 

F i f t y - s i x  p e r c e n t  o f  u n f r o z e n  p e a t  i n  t h i s  s t u d y  is f u e l  g r a d e .  

S p e c u l a t i n g  56 p e r c e n t  o f  f r o z e n  p e a t  i n  t h i s  s t u d y  t o  be  f u e l  

g r a d e :  

Acres o f  f u e l - g r a d e  p e a t  

4 , 9 9 8 , 7 5 0  + 9 , 2 7 5 , 7 5 0  

Q u a d s  o f  e n e r g y  o f  f u e l - g r a d e  

p e a t  

1 .  R a w l i n s o n ,  S . E . ,  and Hardy ,  S.B. ( 1 9 8 2 ) ,  P e a t  r e s o u r c e  map 
o f  A l a s k a :  A l a s k a  D i v i s i o n  o f  G e o l o g i c a l  and G e o p h y s i c a l  
S u r v e y s  O p e n - f i l e  R e p o r t  1 5 2 ,  s c a l e d  1 : 2 , 5 0 0 , 0 0 0 .  

2. P e a t  g r e a t e r  t h a n  5  f t  d e e p  and c o n s i d e r e d  t o  h a v e  8300 ~ t u / l b  

3 .  1015 B t u ,  u s i n g  v a l u e s  o f  7  l b / f t 3  b u l k  d e n s i t y  and 8300 
B t u / l b .  



APPENDIX B 

Compar i son  D a t a  P l o t s ,  Ash C o n t e n t  

F i g u r e  5-1 D a v i s  v s  McCauley s a m p l e s  

F i g u r e  5-2  N e w  D a v i s  v s  o l d  D a v i s  s a m p l e s  

F i g u r e  B-3  L a b o r a t o r y  c o m p a r i s o n  d a t a  



D A V I S  S A M P L E  D A T A  

A A V E R A G E ,  OF D A V I S  S A M P L E  D A T A  

FIGURE B-1  

D A V I S  v s .  M c  CAULEY SAMPLES 
B- 2 
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FIGURE 8 - 2  

N E W  D A V I S  v s .  O L D  D A V I S  S A M P L E S  
B-3 



ASH C O N T E N T  (Oj0 ) ,  L A B O R A T O R Y  1 

FIGURE 8-3 

L A B O R A T O R Y  C O M P A R I S O N  D A T A  
B- 4 



APPENDIX C 

Tables 

C-1 Ash content data, Susitna Valley 
C-1A Ash depth distribution, Susitna Valley 
C-2 Ash content data, Dillingham 
C-3 Comparison data, Davis/McCauley 
C-4 Comparison data, Old Davis/New Davis 
C-5 Laboratory comparison data 
C-6 Proximate/ultimate analyses of peat 

samples, Susitna Valley 



TABLE C-1 

ASH CONTENT DATA, SUSITNA VALLEY 

SAMPLE SAMPLE % ASH SAMPLE % ASH SAMPLE % ASH SAMPLE 8 ASH 



TABLE C-1 

ASH CONTENT DATA, S U S I T N A  VALLEY 

(Cont l nued )  

SAMPLE % ASH SAMPLE % ASH -- SAMPLE % ASH SAMPLE % ASH 

0 5 3  D4-3 3 4 . 7 3  

0 5 3  D4-7 2 9 . 7 7  

0 5 3  D5-1 1 6 . 0 0  

0 5 3  D5-3 2 6 . 6 6  

157-8-1 1 

157-9- 1 

157-9-3 

157-9-4 

157-9-6 

157-10-1 

157-10-1 

157-10-6 

157-11-1 

157-11-3 

157-11-6 

157-12-1 

157-12-3 

157-  12-6 

157-12-8 

157-13-1 2 5 . 2 2  

157-13-3  50 .00  

157-13-6 80 .62  

157-13-9 7 8 . 5 0  

157-14-1 1 2 . 7 6  

157-14-3 35 .21  

157-14-6 3 1 . 3 5  

157-14-9 54 .90  

157-14-10 37 .11  

157-15-1 30 .46  

SAMPLE -- % ASH 

0 5 3  D13-3 1 7 . 0 0  

0 5 3  D13-6 5 7 . 4 0  

0 5 3  D13-9 3 9 . 1 8  

0 5 3  D13-12 33 .30  

157-16-9  8 4 . 4 9  

157-16-10 25 .25  

157-17-1  29 .41  

157-17-3  26 .82  

157-17-6 40 .78  

1-57-1 7-9 3 4 . 2 8  

157-17-10 36 .47  

157-18-1 23 .62  

157-18-3  24 .08  

157-18-6  2 7 . 9 7  

157-18-9 44 .89  

157-1  8-10 60 .07  

157-19-1 42 .86  

157 -19 -3  49 .47  

157-19-6 7 1 . 2 7  

157-20-1 22 .37  

157-20-3  4 2 . 9 5  

157-20-6  7 0 . 9 7  

157 -21 -1  31 .25  

157-21-3  61 .92  

157-21-6 27 .58  

157-21-9  29 .00  

157-21-10 80 .61  

157-22-1  22 .87  

157-22-3  12 .50  



TABLE C-1 

ASH CONTENT DATA, SUSITNA VALLEY 

(Continued) 

SAMPLE % ASH SAMPLE - - % ASH SAMPLE - - % ASH SAMPLE % ASH SAMPLE - - % ASH 

20 .00  

28 .75  

94 .95  

1 3 . 6 8  

18 .66  

74.21 

35.79 

26.13 

CLAY 



T A B L E  C-1 

ASH CONTENT DATA, S U S I T I J A  VALLEY 

( C o n t i n u e d )  

SAMPLE % ASH SAMPLE - -- % ASH SAMPLE - - % ASH SAMPLE S ASH SAMPLE - % ASH -- 

177-18-9 54 - 9 2  

177-19-3 24 .32  

177-19-6 58 .70  

177-19-9 5 .71 

177-19-12 26 .78  

177-19-14 82 .00  

177-21-3 35 .74  

177-21-6 1 7 . 9 7  

177-22-3 45 .03  

177-22-6 1 7 . 6 2  

177-22-9 5 8 . 5 2  

7425-6-9 41 .81  

7425-7-3 2 8 . 7 8  

7425-7-6 56 .25  

7425-7-9 1 0 0  - 0 0  

7425-8-3 59 .67  

7425-8-6 46.51 

7425-8-9 2 9 . 6 2  

7425-9-3 CLAY 



TABLE C-1 

ASH CONTENT DATA, S U S I T N A  VALLEY 

(Continued) 

SAMPLE % ASH SAMPLE - - % ASH SAMPLE - - % ASH SAMPLE % ASH SAMPLE - - % ASH 



- " ID . . 
m m C 
m ... m 

0 

ID m 

N C O  m . . . 
C ID m N 
m e 4 -  m 







TABLE C-2 

Ash con ten t  d a t a ,  Dill ingham* 

Sample 

2-009 2-6 4 4 . 6  

2-009 2-9 28.4 

2-009 2-12 24.2 

2-009 2-15 52.7 

2-009 2-8 Clay 95.8 

2-009 3-3 36.5 

2-009 3-6 51.4 

2-009 55.6 

2-009 3-12 36.1 

2-009 3-15 C l a y  88.4 



TABLE C-2 

Ash c o n t e n t  d a t a ,  D i l l i n g h a m  

Sample %Ash 

( C o n t i n u e d )  



TABLE C-2 

Ash c o n t e n t  d a t a ,  D i l l i n g h a m  

Sample %Ash 

( C o n t i n u e d )  



TABLE C-2 

Ash c o n t e n t  d a t a ,  D i l l i n g h a m  

Sample  %Ash 

( C o n t i n u e d )  



SAMPLE % ASH 

TABLE C-3 

Comparison Samples, Davis/McCauley 

A1 - DAVIS 
A2 - DAVIS 
A3 - DAVIS 
AM - McCAULEY 

SAMPLE % ASH SAMPLE % ASH SAMPLE % ASH 



SAMPLE % ASH 

TABLE C-3 

Comparison Samples, Davis/McCauley 

( Continued ) 

A1 - DAVIS 
A2 - DAVIS 
A3 - DAVIS 
AM - McCAULEY 

SAMPLE % ASH SAMPLE % ASH SAMPLE % ASH 



TABLE C-3 

Comparison Samples, Davis/McCauley 

A1 - DAVIS 
A2 - DAVIS 
A3 - DAVIS 
AM - McCAULEY 

SAMPLE % ASH SAMPLE % ASH SAMPLE % ASH SAMPLE % ASH 



TABLE C-3 

Comparison Samples, Davis/McCauley 

(Continued) 

A1 - DAVIS 
A2 - DAVIS 
A3 - DAVIS 
AM - McCAULEY 

SAMPLE % ASH SAMPLE % ASH SAMPLE 3 ASH SAMPLE 3 ASH 



TABLE C-4 

Comparison Samples, O l d / N e w  Davis 

SAMPLE % ASH SAMPLE % ASH 



TABLE C-5 

L a b o r a t o r y  C o m p a r i s o n  D a t a  

(Note: BB-MI is i d e n t i c a l  t o  BB-RL1 a n d  

BB-MZ is i d e n t i c a l  t o  BB-RL2, e t c . )  

L a b o r a t o r y  1 A n a l y s i s  

SAMPLE % A S H  

BB-M1 2 8 . 3 4  

BB-M2 2 6 . 8 9  

BB-M3 2 8 . 5 7  

BB-M4 2 6 . 1 5  

BB-M5 2 7 . 4 5  

BB-M6 2 7 . 4 7  

BB-M7 2 6 . 7 1  

BB-M8 2 6 . 5 4  

BB-M9 2 7 . 6 4  

BB-MI0 2 7 . 3 8  

L a b o r a t o r y  2 A n a l y s i s  

SAMPLE % ASH 

BB-RL 1 2 7 . 7  

BB-RL2 2 7 . 2  

BB-RL3 3 0 . 6  

BB-RL4 2 6 . 4  

BB-RL5 2 7 . 1  

BB-RL6 2 6 . 9  

BB-RL7 2 7 . 3  

BB-RL8 2 7 . 4  

BB-RL9 2 7 . 2  

BB-RL 1 0  2 6 . 1  
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TABLE C-6  

PROXII.IATE AND ULTINP.TE ANALYSES OF PEAT SN4PLES ( c o n t i n u e d  ) 

Iiea t i ng 
Saniple )loisture Vola t i le  F i x e d  Ash Va 1 ue Total 
I\'umt)e r pas j s~ ~ E.li+u,er ? % Ca r t ; ~ ,  % H L u l l  . C , 7, t l , B  % 0 ,.L+.-S~i!fur 

*Basis: 1 A s  received 
2 f.1oistclr.e f ree  
3 1.loisture and ash f ree  
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TABLE C-6 

PROXIEIATE AIY'D ULTIMATE ANALYSES OF PEAT SAI4PLES (continued 

Heating 
San~ple Floisture Vo la t i l e  Fixed Ash Value Total 
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*Basis: 1 As received 
2 Moisture f r e e  
3 I-loisture and ash f r e e  

* "Dillingham samples, 
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TABLE C-6 

PfiOXIFIATE PLED ULTII.1ATE ANALYSES OF PEAT Sid-iPLES (continued 1 

Heating 
Sarilple t.ioisture Vola t i le  Fixed Ash Value 
tlumber Basis* % l a t e r  C a r b o n r $  - % B t ~ ~ / l b -  C.% H J 2  ! d l %  o,.? 

Total 
Su1 f u r  - ----- 

*Basis: 1 As received 
2 PIoisture f r e e  
3 t-loisture and a s h  f r ee  

**Dillingham sample. 
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PF;OXII*IATE AItID ULTIFIATE ANALYSES OF PEAT SAPIPLES (cont inued)  

fleati ng 
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"Basis: 1 As received 
2 t.loisture f r e e  
3 tloisture and ash  f r e e  
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APPENDIX D 

S c a n n i n g  E l e c t r o n  M i c r o s c o p e  S t u d y  and 

P e t r o g r a p h i c  A n a l y s e s  of Ash 



SCANNING ELECTRON MICROSCOPIC PETROGRAPHY OF 

TWO VOLCANIC ASH LAYERS I N  THE TALKEETNA AREA 

A b s t r a c t :  The a s h  morphology o f  two v o l c a n i c  a s h  s a m p l e s  from 
t h e  T a l k e e t n a  a r e a  s u g g e s t s  t w o  s e p a r a t e  n o n v i s c o u s  magmat ic  
e r u p t i o n s .  The s o u r c e  o f  t h e s e  a s h  l a y e r s  is p r o b a b l y  v o l c a n i c  
a c t i v i t y  f rom t h e  N o r t h  A l e u t i a n  A r c .  

Ash Morphology and ~ r u p t i o n  Type 

Ash morpho logy ,  p a r t i c u l a r l y  t h e  g l a s s y  f r a c t i o n ,  c a n  p r o v i d e  

u s e f u l  i n f o r m a t i o n  c o n c e r n i n g  t h e  n a t u r e  o f  t h e  v o l c a n i c  

e r u p t i o n  o f  t h e  a s h  s o u r c e .  I n  g e n e r a l ,  t h e r e  a r e  t h r e e  t y p e s  

o f  morphology t h a t  c a n  b e  i d e n t i f i e d  by s c a n n i n g  e l e c t r o n  

m i c r o s c o p y :  v i s c o u s  magmat ic  e r u p t i o n s ,  n o n v i s c o u s  magmat ic  

e r u p t  i o n s ,  and phrea tomagmat  i c  e r u p t  i o n s .  

V i s c o u s  magmat ic  e r u p t i o n s  o c c u r  when s i l  i c ic  m a t e r i a l  is  

e x t r u d e d ,  p r o d u c i n g  v i o l e n t  nuee  a r d a n t e  ( f i e r y  g a s  c l o u d  ) 

e r u p t i o n s .  The q u i c k l y  c o o l e d ,  g l a s s y  a s h  m a t e r i a l  p r o d u c e d  by 

t h e s e  t y p e s  o f  e r u p t i o n s  is g e n e r a l l y  t h i n ,  f r a g i l e ,  c u r v e d  or 

Y-shaped s h a r d s  formed by t h e  f r a c t u r i n g  o f  m a s s e s  o f  v e s i c u l a r  

g l a s s .  The v e s i c l e s  a r e  c a u s e d  by e s c a p i n g  g a s e s  a s  t h e  

m a t e r i a l  is q u i c k l y  c o o l e d ,  and t h e  f r a g m e n t e d  s h a r d s  a r e  

p r o d u c e d  by v i o l e n t  e x p l o s i o n s  o f  v o l a t i l e  g a s e s  a s s o c i a t e d  

w i t h  s i l i c i c  e r u p t i o n s  ( H e i k e n ,  1 9 7 2 ) .  

N o n v i s c o u s  e r u p t i o n s  o c c u r  a s  q u i e t  o u t p o u r i n g s  o f  b a s i c  l a v a .  

The g l a s s y  m a t e r i a l  a s s o c i a t e d  w i t h  b a s i c  a s h e s  is  g e n e r a l l y  

" spongy"  m a s s e s  o f  g l a s s  w i t h  numerous  v e s i c l e s  ( H e i k e n ,  1 9 7 2 ) .  

D i v i s i o n  o f  G e o l o g i c a l  and G e o p h y s i c a l  S u r v e y s .  



P h r e a t o m a g m a t i c  e r u p t i o n s  o c c u r  when t h e  r i s i n g  magma column 

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

a  c r a t e r l i k e  d e p r e s s i o n  c o v e r e d  w i t h  v o l c a n i c  l a p i l l i .  B locky ,  

pyramid-shaped  v o l c a n i c  f r a g m e n t s  a r e  c h a r a c t e r i s t i c  o f  t h i s  

t y p e  o f  e r u p t i o n  ( H e i k e n ,  1 9 7 2 ) .  

The T a l k e e t n a  Ash # I 7 7  

S a m p l e s  o f  v o l c a n i c  a s h  were c o l l e c t e d  from w i t h i n  a  p e a t  bog i n  

t h e  T a l k e e t n a  a r e a  d u r i n g  Augus t ,  1981.  Two s a m p l e s  o f  t h i s  a s h  

( b o t h  # 1 7 7 )  were  viewed w i t h  t h e  s c a n n i n g  e l e c t r o n  m i c r o s c o p e .  

One sample  was t a k e n  f rom 4  f t .  be low t h e  s u r f a c e  and t h e  o t h e r  

f rom 9  f t  be low t h e  s u r f a c e .  

Under a  p o l a r i z e d  l i g h t  m i c r o s c o p e ,  t h e s e  s a m p l e s  were  found  t o  

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

q u a r t z ,  and g l a s s  f r a g m e n t s  (see  P e t r o g r a p h i c  A n a l y s i s  o f  

V o l c a n i c  Ash L a y e r s ,  pg.D-9'). 

When viewed u n d e r  t h e  s c a n n i n g  e l e c t r o n  m i c r o s c o p e ,  t h e  g l a s s  

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

a b o u t  50 m i c r o n s  i n  d i a m e t e r .  The a s h  sample  t a k e n  f rom 4  f t .  

r e v e a l e d  a  m o d e r a t e  d e n s i t y  ( 2 5  p e r c e n t )  o f  g l a s s  p a r t i c l e s  w i t h  

h i g h l y  s p h e r i c a l  v e s i c l e s  ( p h o t o s  4298 ,  4 2 9 9 ) .  T h i s  morphology 

s u g g e s t s  a  n o n v i s c o u s  magmat ic  e r u p t i o n  f o r  t h i s  a s h .  

The a s h  s a m p l e  t a k e n  f rom 9  f t .  r e v e a l e d  a  low d e n s i t y  ( l e s s  

t h a n  5 p e r c e n t  o f  g l a s s  p a r t i c l e s  w i t h  v e s i c l e s ) .  The v e s i c l e s  

o f  t h e s e  p a r t i c l e s  t e n d  t o  be  s m a l l  and o c c a s i o n a l l y  e l o n g a t e d  

r a t h e r  t h a n  o r b i c u l a r ,  s u g g e s t i n g  a  v i s c o u s  magmat ic  e r u p t i o n .  

P h o t o s  4349 and 4350 t y p i f y  t h e  s m a l l  and e l o n g a t e d  v e s i c l e s  o f  

t h e  a s h  t a k e n  f rom 9  f t .  



The s o u r c e  o f  t h e s e  two a s h  l a y e r s  is p r o b a b l y  f rom e r u p t i o n s  i n  

t h e  n o r t h e r n  A l e u t i a n  Arc; e i t h e r  A u g u s t i n e ,  I l i a m n a ,  Redoub t ,  

o r  M t .  S p u r r .  Ash s a m p l e s  o f  e a c h  e r u p t i v e  e v e n t  o f  t h e s e  

v o l c a n o e s  a r e  n o t  p r e s e n t l y  a v a i l a b l e ,  and a  d e f i n i t i v e  

c o r r e l a t i o n  or s o u r c e  c a n n o t  be  d e t e r m i n e d .  

R e f e r e n c e  

H e i k e n ,  G . ,  1972.  Morphology and p e t r o g r a p h y  o f  v o l c a n i c  
a s h e s :  G e o l o g i c a l  S o c i e t y  o f  America  B u l l e t i n ,  v .  8 3 ,  
no .  7 ,  p. 1961-1968.  



SCANNING E L E C T R O N  PHOTOMICROGRAPH 4298 - 
VOLCANIC ASH. S A M P L E  177, (3900 X I ,  4 FT. 
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S C A N N I N G  ELECTRON P H O T O M I C R O G R A P H  4299 - 
V O L C A N I C  A S H  S A M P L E  177, ( 5 2 0 x 1 ,  4 FT. 
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SCANNING E L E C T R O N  PHOTOMICROGRAPH 4349 - 
VOLCANIC A S H  S A M P L E  177, ( 3 9 0 0  X ) ,  9 FT. 
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SCANNING E L E C T R O N  P H O T O M I C R O G R A P H  4350 - 
V O L C A N I C  A S H  S A M P L E  177, ( 3 9 0 x 1 ,  9 FT. 
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A.  PETROGRAPHIC ANALYSIS OF VOLCANIC ASH LAYERS 

177-16 4 f t .  C h i e f l y  brown o r g a n i c  m a t e r i a l  w i t h  q u a r t z  and 
f e l d s p a r ;  minor  h o r n b l e n d e  and g l a s s ;  a l l  
h i g h l y  a l t e r e d .  

177-16,  9 f t .  C h i e f l y  s u b a n g u l a r  g r a i n s  o f  q u a r t z  and f e l d s p a r  
i n  a  m a t r i x  o f  b l a c k  and brown o r g a n i c  m a t e r i a l ;  
minor  b l u e - g r e e n  a m p h i b o l e s ,  a u g i t e ,  and 
p a r t i a l l y  d e v i t r i f  i e d  g l a s s .  

B.  PETROGRAPHIC ANALYSIS OF PEAT ASH 

71 48-9-6 C h i e f l y  a n g u l a r  g r a i n s  o f  q u a r t z  and f e l d s p a r  
w i t h  l i g h t  o r a n g e  and b l a c k  o r g a n i c  m a t e r i a l ;  
minor  g l a s s  p r i s m s ,  h o r n b l e n d e ,  and r e l i c t -  
b i o t i t e ;  b i o t i t e  a l t e r i n g  t o  c l a y .  

C h i e f l y  c l e a n  s u b a n g u l a r  to s u b r o u n d e d  g r a i n s  o f  
q u a r t z  and a l k a l i  ( ? )  E e l d s p a r ;  minor  g l a s s  
p r i s m s ,  and h o r n b l e n d e ,  h o r n b l e n d e  s l i g h t l y  
a 1  t e r e d  . 
C h i e f l y  s u b r o u n d e d  and a l t e r e d ,  f i n e - g r a i n e d  
q u a r t z  and f e l d s p a r  w i t h  a b u n d a n t ,  l a r g e  b l a c k  
and brown o r g a n i c  m a t e r i a l ;  a b o u t  1 0 %  l a r g e  
d e t r i t a l  q u a r t z  g r a i n s ;  a b o u t  6 %  t r a n s p a r e n t  
o r g a n i c  m a t e r i a l ;  t r a n s p a r e n t  o r g a n i c  m a t e r i a l  
0.lmm) shows i n t e r n a l  s t r u c t u r e .  

C h i e f l y  s u b r o u n d e d ,  a l t e r e d  g r a i n s  o f  q u a r t z ,  
f e l d s p a r ,  and minor  h o r n b l e n d e  i n  m a t r i x  o f  
d e v i t r i f i e d  g l a s s ;  m i n o r  red-brown o r g a n i c  
m a t e r i a l .  

C h i e f l y  s u b a n g u l a r  q u a r t z  and a l k a l i  ( ? )  f e l d -  
s p a r  w i t h  m i n o r  h o r n b l e n d e ,  h e m a t i t e  and i r o n  
o r t h o p y r o x e n e  ( ? )  i n  m a t r i x  o f  d e v i t r i f i e d  
g l a s s .  

C h i e f l y  c l e a n  p r i s m s  ( t o  0.2mm) o f  g l a s s  i n  
m a t r i x  o f  f e l d s p a r ,  q u a r t z ,  and some d e v i t -  
r i f i e d  g l a s s ;  m i n o r  h o r n b l e n d e ,  b i o t i t e ,  and 
c l e a n ,  r i b b e d  o r g a n i c  m a t e r i a l ;  b i o t i t e  a l t e r i n g  
t o  c l a y .  



PETROGRAPHIC ANALYSES OF ASH 
( C o n t i n u e d )  

Sample  N o .  

053B0-6-6 

P e t r o g r a p h i c  D e s c r i p t i o n  o f  Ash 

C h i e f l y  c l e a n ,  t h r e a d s  ( t o  0.7mm) o f  g l a s s  
( P e l e ' s  h a i r  s t r u c t u r e ) ;  a b o u t  2 0 %  f i n e -  
g r a i n e d ,  c l e a n ,  a n g u l a r  f e l d s p a r ;  m i n o r  q u a r t z .  

C h i e f l y  b l a c k  o p a q u e  m a t e r i a l  ( c a r b o n  ? )  ; a b o u t  
15% f e l d s p a r  w i t h  some q u a r t z ;  minor  r i b b e d ,  
o r a n g e  o r g a n i c s ;  t w o  a s s e m b l a g e s  o f  f e l d s p a r :  
o n e  a l t e r e d  ( l e s s  common), o n e  p r i s m a t i c ,  un- 
a l t e r e d .  

C h i e f l y  b l a c k  o p a q u e  m a t e r i a l  ( c a r b o n  ? )  w i t h  
red-brown,  t r a n s l u c e n t  o r g a n i c  m a t e r i a l ;  minor  
a l t e r e d  f e l d s p a r  and f r a g m e n t s  o f  d e t r i t a l  
l i t h i c  g r a i n s .  

C h i e f l y  b l a c k  o p a q u e  m a t e r i a l  ( c a r b o n  ? )  w i t h  
r e d  t r a n s l u c e n t  r i b b e d  o r g a n i c  m a t e r i a l ;  a b o u t  
1 5 %  f  i n e - g r a i n e d ,  a l t e r e d  f e l d s p a r  and q u a r t z .  

C h i e f l y  o r g a n i c  m a t e r i a l  w i t h  s l i g h t l y  w e a t h e r e d  
s u b r o u n d e d  q u a r t z  and f e l d s p a r s ;  m i n o r  maf ics  
( h o r n b l e n d e  ? ) ,  g l a s s  p r i s m s ,  w i t h  some d e v i t r i -  
f i e d  g l a s s  i n  m a t r i x .  

C h i e f l y  l i g h t  o r a n g e  g l a s s ,  q u a r t z ,  and f e l d s p a r  
f r a g m e n t s ;  f r a g m e n t s  a n g u l a r  and s l i g h t l y  
w e a t h e r e d ;  some i r o n  a m p h i b o l e s  ( ? ) .  

C h i e f l y  o r a n g e ,  r i b b e d  o r g a n i c s ;  some s u b a n g u l a r  
q u a r t z  and f e l d s p a r ;  m i n o r  g r e e n  h o r n b l e n d e ,  
g l a s s  p r i s m s ,  and l a r g e  c a r b o n  f r a g m e n t s .  

C h i e f l y  c l e a n ,  f i n e - g r a i n e d ,  s u b a n g u l a r  q u a r t z  
and f e l d s p a r  w i t h  r e d d i s h  a m p h i b o l e s  ( ? ) ;  d e -  
v i t r i f i e d  g l a s s  ( ? )  i n  f i n e - g r a i n e d  m a t r i x .  

C h i e f l y  r e d d i s h - b r o w n ,  semi-opaque o r g a n i c  
m a t e r i a l  ( ? )  ; some s u b a n g u l a r  t o  s u b r o u n d e d  
q u a r t z  and f e l d s p a r  f r a g m e n t s  w i t h  minor  m a f i c s  
h o r n b l e n d e  ( ? ) .  



PETROGRAPHIC ANALYSES OF ASH 
( C o n t i n u e d  ) 

S a m p l e  No. 

3-009-1-9 

P e t r o g r a p h i c  D e s c r i p t i o n  o f  Ash - 
C h i e f l y  r e d d i s h - o r a n g e  o r g a n i c  m a t e r i a l  and 
s l i g h t l y  d e v i t r i f i e d ,  d i r t y  g l a s s  f r a g m e n t s ;  
m i n o r  s u b a n g u l a r  q u a r t z  f r a g m e n t s ;  t r a c e  f e l d -  
s p a r  f r a g m e n t s .  

C h i e f l y  o r a n g e - b r o w n  o r g a n i c  m a t e r i a l  w i t h  sub -  
r o u n d e d  f e l d s p a r s  ; m i n o r  q u a r t z  and  b l a c k  
o r g a n i c  m a t e r i a l  ( t o  0.5mm). 

C h i e f l y  p r i s m s  o f  g l a s s  (0.2mm) and  q u a r t z ,  
f e l d s p a r ,  and  i r o n - a m p h i b o l e s  ( 0 . 0 5  t o  0.2mm) i n  
s l i g h t l y  d e v i t r i f i e d  g l a s s  m a t r i x ;  f r a g m e n t s  
a n g u l a r  i n  s h a p e .  

C h i e f l y  r e d d i s h - o r a n g e ,  d i r t y ,  f i b r o u s  o r g a n i c  
m a t e r i a l ;  m i n o r  w e a t h e r e d ,  f i n e - g r a i n e d  q u a r t z .  

C h i e f l y  brown,  o p a q u e  o r g a n i c  m a t e r i a l  ; m i n o r  
f e l d s p a r  (some zoned a l k a l i  f e l d s p a r )  and  
a l t e r e d  q u a r t z .  

C h i e f l y  b l a c k  c a r b o n  m a t e r i a l ,  b o t h  m a s s i v e  and  
p a t t e r n e d ;  some d i r t y ,  o r a n g e  o r g a n i c  m a t e r -  
i a l ;  a b o u t  1 0 %  a l t e r e d  f e l d s p a r ;  a b o u t  5% f i b e r s  
o f  g l a s s ;  m i n o r  q u a r t z .  

C h i e f l y  o r a n g e  g l a s s  w i t h  o r a n g e  o r g a n i c  mater- 
i a l  and  c a r b o n  m a t e r i a l ;  a b o u t  1 0 %  a l t e r e d  
f e l d s p a r  and  s u b r o u n d e d  q u a r t z .  

C h i e f l y  c a r b o n  ma te r i a l ,  c o a r s e  t o  f  i n e - g r a i n e d ;  
m i n o r  g l a s s  p r i s i m s ,  h o r n b l e n d e ,  and  s u b a n g u l a r  
f e l d s p a r  and  q u a r t z .  

C h i e f l y  b l a c k  c a r b o n  m a t e r i a l  and  g l a s s  p r i s m s  
( t o  0.4mm) a b o u t  3 5 %  e a c h ;  a b o u t  25% c l e a n  t o  
m o d e r a t e l y  a l t e r e d  f e l d s p a r ;  m i n o r  g r e e n  h o r n -  
b l e n d  ( t o  0.2mm). 

C h i e f l y  b l a c k  c a r b o n  mater ial  and  r e d  o r g a n i c  
m a t e r i a l ;  m o d e r a t e  t o  m i n o r  a l t e r e d  q u a r t z ;  some 
s u b r o u n d e d  g r e e n  h o r n b l e n d e .  



PETROGRAPHIC ANALYSES OF ASH 
( C o n t i n u e d )  

Sample  No. 

7420-11A-6 

P e t r o a r a ~ h i c  D e s c r i ~ t i o n  o f  Ash 

C h i e f l y  b l a c k  c a r b o n  m a t e r i a l  w i t h  some sub-  
e u h e d r a l  f e l d s p a r  and f i n e - g r a i n e d  q u a r t z ;  
minor  g r e e n  h o r n b l e n d e .  

C h i e f l y  s u b r o u n d e d ,  a l t e r e d  q u a r t z  ( t o  0.2mm); 
minor  f e l d s p a r ,  h o r n b l e n d e ,  g l a s s ,  and c h e r t  
f r a g m e n t s .  

C h i e f l y  f  i n e - g r a i n e d ,  s u b r o u n d e d ,  a l t e r e d  
f e l d s p a r  and q u a r t z  w i t h  o r a n g e  o r g a n i c  m a t e r i a l  
and b l a c k  c a r b o n  m a t e r i a l ;  minor  e u h e d r a l  horn -  
b l e n d e .  

C h i e f l y  d e v i t r i f i e d  g l a s s  m a t r i x  w i t h  s u b a n g u l a r  
t o  s u b r o u n d e d ,  a 1  t e r e d  q u a r t z  and f e l d s p a r  
g r a i n s ;  minor  o r a n g e  o r g a n i c  m a t e r i a l ,  g l a s s  
n e e d l e s  ( t o  0.4mm), and h o r n b l e n d e .  

C h i e f l y  d e v i t r i f i e d  g l a s s  m a t r i x  w i t h  a b o u t  20% 
b l a c k  c a r b o n  and o r a n g e  o r g a n i c  m a t e r i a l ,  f i n e -  
g r a i n e d ,  s u b r o u n d e d ,  a l t e r e d  q u a r t z ,  and f e l d -  
s p a r ;  some P e l e ' s  h a i r  s t r u c t u r e .  

C h i e f l y  c l e a n ,  g l a s s  (some d e v i t r i f i e d )  m a t r i x  
w i t h  p r i s m s  and b e n t  l a t h s  o f  g l a s s ;  a b o u t  1 5 %  
f e l d s p a r  and q u a r t z  ( t o  0.4mm); m i n o r  horneb len 'de  
( t o  0.3mm). 

C h i e f l y  b l a c k  c a r b o n  m a t e r i a l  and r e d d i s h - b r o w n  
o r g a n i c  m a t e r i a l ;  minor  f e l d s p a r ,  s u b - r o u n d e d ,  
a l t e r e d  q u a r t z  ( t o  0.2mm), and g r e e n  h o r n b l e n d e .  

C h i e f l y  s u b a n g u l a r  t o  s u b r o u n d e d ,  s l i g h t l y  
a l t e r e d  q u a r t z  and f e l d s p a r ;  m i n o r  c h e r t ,  
d e v i t r i f  i e d  g l a s s ,  l i t h i c ,  and h o r n b l e n d e  
f r a g m e n t s .  

C h i e f l y  r e d d i s h - o r a n g e ,  r i b b e d  o r g a n i c  m a t e r i a l  
w i t h  s u b a n g u l a r ,  f i n e - g r a i n e d  f e l d s p a r  ( p r e -  
d o m i n a n t l y  p l a g i o c l a s e )  and q u a r t z ;  m i n o r  g l a s s  
n e e d l e s ,  h o r n b l e n d e ,  and b l a c k  c a r b o n  m a t e r i a l .  



APPENDIX E 

F i g u r e s  

H e a t i n g  v a l u e  v s  a s h  c o n t e n t  

V o l a t i l e s  v s  a s h  c o n t e n t  

Oxygen c o n t e n t  v s  a s h  c o n t e n t  

Hydrogen c o n t e n t  v s  a s h  c o n t e n t  

F i x e d  c a r b o n  v s  a s h  c o n t e n t  

Hydrogen v s  heating v a l u e  

Oxygen v s  h e a t i n g  v a l u e  

A s h - f r e e  oxygen  v s  h e a t i n g  v a l u e  

V o l a t i l e s  v s  c a r b o n ,  1 9 8 1  d a t a  



'1 b SUS I TNfl PRO, I !IATE/ULT I NRTE FINFILY S IS 

FIGURE E - 1  

HEATING VALUE s .  A S H  CONTENT 



SUS I TNfl PR3X I IjRTE/ULT I MRTE RNRLY S I S 

F I G U R E  E -  2 

V O L A T I L E S  v s .  A S H  CONTENT 



SUSITI4fl PROXIMflTE/ULTIk!RTE RblRLY SIS 

FIGURE .E - 3 

O X Y G E N  CONTENT vs. A S H  CONTENT 
E- 4 



SUSITNR PROXIHflTE/ULTIMflTE RNflLY SIS 

FISH % 

FIGURE E - 4  

HYDROGEN CONTENT vs.  A S H  CONTENT 
E- 5 



SUSI TNR PROXIMRTElULTIIlflTE flNRLY SIS 

FIGURE E - 5  

F I X E D  C A R B O N  v s .  A S H  CONTENT 



SUS iTNR PROX I lllflTE/U!T I MITE RNRLY S IS 

F I G U R E  E - 6  

H Y D R O G E N  v s .  HEATING VALUE 



SUS I TNfl PROX I /lflTE/ULT IKRTE RNRLTS i S 

FIGURE E - 7  

O X Y G E N  vs.  HEATING VALUE 
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FIGURE E - 8  

ASH FREE O X Y G E N  vs .  HEAT ING VALUE 



1981 DATA 

Y = 4 .0  + 1 . 1 9 X  

I 

I l l 1  I l l 1  i l l 1  I I I I  I l l 1  1 1 1 1  

10 20 30 40 50 60 70 

CARBON,  MF 

FIGURE E - 9  

V O L A T I L E S  v s .  CARBON 



APPENDIX F 

S t a t e w i d e  P r o x i m a t e  and Ul t ima te  D a t a  

( k e y  t o  s y m b o l s  f o r  S t a t e w i d e  d a t a  s u p e r i m p o s e d )  

H e a t i n g  v a l u e  v s  a s h  c o n t e n t  

V o l a t i l e s  v s  a s h  c o n t e n t  

Oxygen c o n t e n t  v s  a s h  c o n t e n t  

H y d r o g e n  c o n t e n t  v s  a s h  c o n t e n t  

F i x e d  c a r b o n  v s  a s h  c o n t e n t  

Hydrogen v s  h e a t i n g  v a l u e  
I 

Oxygen v s  h e a t i n g  v a l u e  

A s h - f r e e  oxygen  v s  h e a t i n g  v a l u e  



K E Y  TO SYMBOLS F O R  
STATEWIDE DATA SUPER IMPOSED 

b 

LEGEND 

s u s l T N A  1 9 8 0  n 

SUSITNA 1981 t 

D I L L I N G H A M  l 9 E O  0 

D I  L L I  NGHAM 198 1 0 

KENAl  1980 0 

K I N G  SALMON 1980 0 

KODIAK 1980 0 



FIGURE F -  l 

HEATING VALUE v s .  A S H  CONTE.NT 



FIGURE F -  2 

V O L A T I L E S  v s .  A S H  CONTENT 

F-4 



FIGURE F - 3 

O X Y G E N  CONTENT v s .  A S H  CONTENT 



RSH % 

F I G U R E  F - 4  

HYDROGEN CONTENT vs .  A S H  CONTENT 

F-6 



FIGURE F -  5 

F I X E D  C A R B O N  v s .  A S H  CONTENT 

F-7 



F IGURE F - 6  

HYDROGEN v s .  H E A T I N G  V A L U E  



F I G U R E  F - 7  

O X Y G E N  vs.  HEATING V A L U E  

F-9 



FIGURE F - 8  

A S H  FREE O X Y G E N  v s .  HEATING VALUE 
F-10 


