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To Members of t h e  For ty-s ix th  Colorado General Assembly: 

I n  accordance wi th  t h e  provis ions  of House J o i n t  
Resolut ion No. 1024, 1965 r e g u l a r  se s s ion ,  and Senate 
J o i n t  Resolut ion No. 6 ,  1966 sess ion ,  t h e  L e g i s l a t i v e  
Council submits f o r  your cons ide ra t ion  t h e  accompanying 

. 	 r e p o r t  and recommendations r e l a t i n g  t o  s t r i p  mining 
a c t i v i t i e s  and problems i n  Colorado. 

The committee appointed by t h e  Council t o  conduct 
t h i s  s tudy made i t s  r e p o r t  and recommendations t o  t h e  
Council on November 28, 1966, a t  which time t h e  Council 
approved t h e  r e p o r t  f o r  t ransmiss ion  t o  t h e  members of 
t h e  For ty-s ix th  General Assembly, f i r s t  r e g u l a r  session.  

Respec t fu l ly  submitted,  

/s/ 	 Senator  Floyd Ol ive r  
Chairman 
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Sena to r  Floyd O l i v e r ,  Chairman 

Colorado L e g i s l a t i v e  Counci l  

Room 341, S t a t e  C a p i t o l  

Denver, C o l o r a d ~  


Dear 	M r .  Chairman: 

Your committee appointed t o  c a r r y  o u t  t h e  s t u d i e s  
reques ted  by House J o i n t  Reso lu t ion  No. 1024, 1965 re u l a r  . 
s e s s i o n ,  and Sena te  J o i n t  Reso lu t ion  No. 6, 1966 regu1a r  
s e s s i o n ,  r e l a t i n g  t o  s t r i p  mining a c t i v i t i e s  and problems 
i n  Colorado, submits herewi th  i t s  f i n a l  r e p o r t  and recom- 
mendations. 

Programs f o r  t h e  g e n e r a l  p r e s e r v a t i o n  of s u r f a c e  s o i l  
were reviewed by t h e  committee, which concluded t h a t  a s  long 
a s  i n d u s t r y  con t inues  t o  meet a  b a s i c  program of reclamat ion,  
t h e r e  i s  l i t t l e  need f o r  t h e  General  Assembly t o  e n a c t  l eg-  
i s l a t i o n  t o  r e q u i r e  t h a t  which is  a l r e a d y  being done. The 

, 	 committee b e l i e v e s ,  however, t h a t  t h e  Coord ina tor  of Na tu ra l  
Resources should review ' the  rec lamat ion  a c t i v i t i e s  of t h e  
c o a l  i n d u s t r y  du r ing  1967 and r e p o r t  t h e  r e s u l t s  t o  t h e  
second r e g u l a r  s e s s i o n  of t h e  Fo r ty - s ix th  General  Assembly. 

Respec t fu l ly  submit ted,  

/s/ 	 Sena to r  Sam T. Taylor ,
Chairman 
Committee on S t r i p  Mining 
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Pursuant  t o  t h e  p rov i s ions  of Senate  J o i n t  Reso lu t ion  No. 6 ,
1966 r e g u l a r  s e s s i o n ,  t h e  L e g i s l a t i v e  Council  appointed t h e  fol low- 
ing  committee t o  cont inue  i t s  s tudy  r e l a t i n g  t o  s t r i p  mining ac- 
t i v i t i e s  and problems: 

Sen. Sam T.  Taylor ,  Chairman Rep. Joseph V. Ca labrese  
Rep. B i l l  Gossard, Vice Rep. W. E. F o s t e r  

Cha irma n  Rep. C. J. Gi l l a spey  
Sen. A. Woody Hewett Rep. George Jackson 
Rep. T. E v e r e t t  Cook 

House J o i n t  Reso lu t ion  No. 1024, 1965 r e g u l a r  s e s s i o n ,  c a l l e d  
f o r  a  s tudy  of t h e  n...need f o r  l e g i s l a t i o n  t o  guaran tee  t h a t  sound 
rec lamat ion  p r a c t i c e s  be r equ i r ed  i n  t h e  process  of s t r i p  minin 
minera l s ,  i n  o r d e r  t o  p r o t e c t  t h e  s c e n i c  beauty of t h e  s t a t e ,  eP i-
minate wate r  p o l l u t i o n ,  and encourage s o i l  c o n s e r v a t i ~ n . ~  This  
s tudy  was cont inued by Sena te  J o i n t  Reso lu t ion  No. 6 ,  1966 r e g u l a r  
s e s s i o n ,  wi th  expansion of t h e  s tudy  t o  i nc lude  t h e  g e n e r a l  p reser -  
v a t i o n  of s u r f a c e  s o i l .  

The committee he ld  t h r e e  meetings i n  Denver and one i n  Cra ig ,  
Colorado-. The l a t t e r  meeting enabled t h e  committee t o  ga in  f i r s t  
hand unders tanding of major c o a l  s t r i p p i n g  o p e r a t i o n s  and t h e  prob- 
lems it p r e s e n t s ,  and provided t h e  committee w i th  an oppor tun i ty  t o  
view t h e  accomplishments of t h e  c o a l  i n d u s t r y  w i t h  r e s p e c t  t o  . 
r e s t o r a t i o n  of s t r i p p e d  land  under t h e  vo lun ta ry  agreement. 

Space does no t  permit  l i s t i n g  t h e  l a r g e  number of represen-
t a t i v e s  of t h e  c o a l  i n d u s t r y ,  r e p r e s e n t a t i v e s  of conserva t ion  
groups,  s t a t e  and county o f f i c i a l s ,  and o t h e r  i n t e r e s t e d  persons ,  
who took t ime t o  provide t h e  committee wi th  c o n s u l t a t i o n  and advice  
dur ing  t h e  course  of t h e  s tudy.  The committee wishes  t o  t a k e  t h i s  
oppor tun i ty  t o  e x p r e s s  a p p r e c i a t i o n  f o r  a l l  t h i s  h e l p  and coopera- 
t i o n .  

A s s i s t i n g  t h e  committee i n  t h e  s tudy  were J i m  Wilson of t h e  
L e g i s l a t i v e  Reference O f f i c e  and Dave Morrissey of t h e  Council  
s t a f f  . 

November, 1966 Lyle C. Kyle
D i r e c t o r  



TABLE OF CaJTENTS 

LETTERS OF TRANSMITTAL . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . .FOREWORD 

TABLEOFCONTENTS . . . . . . . . . . . . . . . . . . . . . .  
LISTOFTABLES. . .  0 .  . a . 0 .  0 .  

STRIPMINING. 0 .  0 .  . .  0 .  0 .  0 .  

What i s  S t r i p  Mining? . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .Appalacia 
Problems Posed by Contour Mining . . . . . . . . . . .  
E x t e n t  of Coal S t r ipp ing  i n  Appalacia Compared. . . . . . . . . . . . . . . . . . . . . .t o  Colorado 
Reclamation o r  Res tora t ion  of S t r i p  Lands . . . . . . . .  
I n t e g r a t i o n  of Reclamation wi th  t h e  Mining Process . . .  
S t r i p  Mining Laws and Court Decisions . . . . . . . . . .  . . . . . . . . . . . . . .Colorado's Uduntary Agreement 
C l a s s i f i c a t i o n  of S t r i p  Mine S p o i l s  . . . . . . . . . . .  

SURFACE MINING OF MINERALS OTHER THAN COAL . . . . . . . . . .  
'Sand and Gravel Indus t ry  ; . . . . . . . . . . . . . . .  
O i l  Shale . . . . . . . . . . . . . . . . . . . . . . . .  

SUMMARY AND COMMITTEE RECOMMENDATIONS . . . ' . . . . . .  

v i i  



I 

LIST OF TABLES 

ESTIMATES OF THE MAJOR KNOWN SMLE-OIL RESOURCES 
OF THE WORLD I N  OIL SHALE ASSAYING 10 GALUINS PER 
T ~ O R M O R E o o o o o o o o ~ o o o o o , o o o o ~ o o o o 
21 




STRIP M I N I M 3  


On A p r i l  16 ,  1965,  a program f o r  t h e  v o l u n t a r y  r e c l a m a t i o n  
of c o a l  s t r i p  mines i n  Colorado was i n i t i a t e d  th rough  a memorandum 
of u n d e r s t a n d i n g  between t h e  C o o r d i n a t o r  of N a t u r a l  Resources  and 
t h r e e  major  c o a l  s t r i p  mining f i r m s  -- Energy Coal  Company, P i t t s -
burg and Midway Coal  Mining Company, and Peabody Coal  Company. A t  
t h e  t ime  f i n a l  c o n s i d e r a t i o n  was b e i n g  g i v e n  t o  t h i s  v o l u n t a r  
agreement ,  House J o i n t  R e s o l u t i o n  Number 1018 was i n t r o d u c e d  k t h e  
Colorado G e n e r a l  Assembly, c a l l i n g  f o r  a s t u d y  of t h e  ". . .need f o r  
l e g i s l a t i o n  t o  g u a r a n t e e  t h a t  sound r e c l a m a t i o n  p r a c t i c e s  be r e q u i r -  
ed i n  t h e  p r o c e s s  of s t r i p  mining m i n e r a l s ,  i n  o r d e r  t o  p r o t e c t  t h e  
s c e n i c  beau ty  of t h e  s t a t e ,  e l i m i n a t e  w a t e r  p o l l u t i o n ,  and encourage 
s o i l  c o n s e r v a t i o n b W  

The 1965 i n t e r i m  s t u d y  of t h e  Committee on S t r i p  Mining con-
c e n t r a t e d  on problems posed by t h e  c o a l  s t r i p p i n g  i n d u s t r y .  I n  par-  
t i c u l a r ,  t h e  committee was concerned w i t h  t h e  e x t e n t  of t h e  reclama- 
t i o n  program t o  be c a r r i e d  o u t  under  t h e  v o l u n t a r y  agreement ,  and i n  
August of 1965,  t h e  committee v i s i t e d  Rout t  County -- t h e  s i t e  of 
t h r e e  major  c o a l  s t r i p  o p e r a t i o n s .  T h i s  f i e l d  t r i p  enab led  t h e  
committee t o  g a i n  f i r s t  hand u n d e r s t a n d i n g  of r e c l a m a t i o n  problems 
p r e s e n t e d  by c o a l  s t r i p  mining. S i n c e  a  major  p o r t i o n  of t h e  r e c l a -  
mat ion  program under taken  by t h e  c o a l  i n d u s t r y  invo lved  t h e  s e e d i n g  
of s p o i l  banks ,  t h e  committee b e l i e v e d  t h a t  r e s u l t s  of t e s t  p l a n t i n g s  
conducted by t h e  i n d u s t r y  c o u l d  no t  be e v a l u a t e d  u n t i l  t h e  summer of 
1966. For t h i s  r e a s o n ,  t h e  committee r e q u e s t e d  c o n t i n u a t i o n  of t h e  
s t u d y ,  and t h e  recommendation s u b s e q u e n t l y  was approved by t h e  Gen- 
e r a l  Assembly i n  t h e  1966 s e s s i o n .  

The committee v i s i t e d  t h e  c o a l  s t r i p  mines i n  t h e  C r a i g  a r e a  
a g a i n  i n  August of 1966, and,  f o r  t h e  most p a r t ,  members were 
p l e a s e d  w i t h  t h e  r e s u l t s  of t h e  v o l u n t a r y  agreement  i n  a c h i e v i n g  a  
b a s i c  r e c l a m a t i o n  program, d e s p i t e  an  u n u s u a l l y  d r y  y e a r  which ham- 
pe red  growth of t h e  t e s t  p l a n t i n g s .  Although v a r i o u s  s p e c i e s  p l a n t -  
ed appeared  t o  be do ing  w e l l  i n  l a t e  summer, a q u e s t i o n  remains  a s  
t o  whether  a l l  v a r i e t i e s  of v e g e t a t i o n  w i l l  s u r v i v e  t h e  w i n t e r  of 
1966-67. 

What i s  S t r i p  Mininq? 

S t r i p  mining s imply  means t h e  p r o c e s s  of e x t r a c t i o n  of miner- 
a l s  by removal of t h e  o v e r l y i n g  e a r t h  o r  rock  s t r a t a  ( o v e r b u r d e n )  
and i s  commonly r e f e r r e d  t o  a s  " s u r f a c e  mining."  The term "open p i t t t  
mining f r e q u e n t l y  i s  used i n t e r c h a n g e a b l y  w i t h  s t r i p  mining;  however, 
open p i t  mining more commonly a p p l i e s  t o  q u a r r y  t y p e  o p e r a t i o n s  i n  
which t h e r e  i s  l i t t l e  overburden  i n  r e l a t i o n  t o  t h e  m i n e r a l s  e x t r a c t -  
ed. Another  c h a r a c t e r i s t i c  of open p i t  mining i s  t h a t  t h e  m i n e r a l  
i s  e x t r a c t e d  from a  g i v e n  s i t e  o v e r  an extended p e r i o d  of t ime.  For 
example, copper  and i r o n  o r e  mines have been i n  o p e r a t i o n  f o r  a s  
long  a s  a h a l f  c e n t u r y .  The s t r i p  mining of c o a l ,  on t h e  o t h e r  hand, 



u s u a l l y  i s  of s h o r t  d u r a t i o n  because  c o a l  seams a r e  r e l a t i v e l y  t h i n  -- two t o  f i v e  f e e t  on t h e  average .  

B a s i c a l l y ,  t h e r e  a r e  two t pes of s t r i p  minesr  1) " a r e a M  o r  
@Iboxcut" mines and 2 )  m1nes .  The fo rmer  t y p e  i s  p r a c t i c e d
i n  t h e  t h r e e  major  s t r i p  a r e a s  i n  Colorado.  Area t pe mines o r  
boxcut  mines a r e  found on more g e n t l y  r o l l i n g  t e r r a  rn. A t r e n c h  i s  
dug expos ing  t h e  c o a l  seam, and t h e  overburden i s  p i l e d  t o  one s i d e .  
A s  each c u t  o r  t r e n c h  i s  made, t h e  overburden i s  d e p o s i t e d  i n t o  t h e  
p r e c e d i n g  c u t  making rows and rows of s p o i l  p i l e s  o r  r i d g e s .  S i n c e  
t h e r e  i s  no overburden t o  p l a c e  i n  t h e  f i n a l  c u t ,  a t r e n c h  remains 
w i t h  a v e r t i c a l  h ighwal l .  U n l e s s  r e c l a m a t i o n  p r a c t i c e s  a r e  i n s t i t -
u t e d  and t h e  f i n a l  c u t  i s  g r a d e d ,  o r  i n  mois t  c l i m a t e s  w a t e r  i s  
a l lowed t o  c o l l e c t  i n  t h e  t r e n c h ,  a v e r t i c a l  h ighwal l  of up t o  100 
f e e t  remains.  

Contour  s t r i p p i n g  i s  c h a r a c t e r i s t i c  of e x t r e m e l y  h i l l y  reg-  
i o n s  and i s  a common form of mining i n  t h e  Appalachian  c o a l  f i e l d s .  
O f t e n  t i m e s  a c o a l  seam f o l l o w s  t h e  c o n t o u r  of a h i l l  and it i s  
economica l ly  f e a s i b l e  t o  remove a p o r t i o n  of t h e  overburden c o v e r i n g  
t h e  o u t c r o p  of t h e  c o a l  seam. I n  o t h e r  words,  an e x c a v a t i o n  i s  made 
i n t o  t h e  s i d e  of a h i l l ,  c r e a t i n  a t e r r a c e  known a s  a "benchw. The 
c o a l  seam i s  exposed and t h e  coa? i s  mined u n t i l  a  p o i n t  i s  reached 
when removal of t h e  overburden i n v o l v e s  t o o  g r e a t  a c o s t  t o  j u s t i f y  
con t inued  mining of t h e  seam. O p e r a t i o n s  may c e a s e  e i t h e r  when t h e  
seam i s  exhaus ted  o r  v e r t i c a l  h i g h w a l l  e x t e n d i n g  above t h e  bench 
exceeds  100 f e e t .  Of c o u r s e ,  t h e  s i z e  of h i g h w a l l s  may i n c r e a s e  i n  
t h e  f u t u r e  a s  i n d u s t r y  i s  a b l e  t o  employ l a r g e r  equipment.  The over-
burden removed i n  a  c o n t o u r  o p e r a t i o n  s imply  i s  dumped down t h e  ad- 
j a c e n t  s l o p e .  

When removal of  t h e  overburden i s  no l o n g e r  f e a s i b l e  i n  a  
c o n t o u r  o p e r a t i o n ,  o c c a s i o n a l l y  a u g e r s  a r e  employed t o  remove t h e  
c o a l  from a seam. An a u g e r  r e sembles  a g i a n t  corkscrew and l i t e r -  
a l l y  d r i l l s  t h e  c o a l  o u t  of a seam. An a u g e r  may r e a c h  d e p t h s  of up 
t o  200 f e e t .  A s e r i o u s  drawback t o  a u g e r  mining i s  t h a t  a s  l i t t l e  
a s  20 p e r  c e n t  of t h e  c o a l  i s  recovered  from a  seam, w h i l e  i n  most 
a r e a  s t r i p  o p e r a t i o n s  it i s  p o s s i b l e  t o  r e c o v e r  100 p e r  c e n t  of a 
c o a l  seam. 

Appalachia 

I n  r e c e n t  y e a r s  a g r e a t  d e a l  of n a t i o n a l  i n t e r e s t  h a s  focused  
on s t r i p  mining a c t i v i t i e s  i n  t h e  Sou the rn  Appalachian Mountains ex-
t e n d i n g  from Alabama t o  Pennsy lvan ia .  The r e g i o n  i s  c h a r a c t e r i z e d  
by rugged h i l l s  and dense  f o r e s t s ,  and a v e r a g e  r a i n f a l l  approximates  
45 i n c h e s  p e r  y e a r .  These h i l l s  a r e  s t r i a t e d  w i t h  v a l u a b l e  seams of 
c o a l  which have been mined by underground methods f o r  many decades .  
The underground mining p r a c t i c e s ,  however, d i d  n o t  r e c o v e r  t h e  
v a l u a b l e  o u t c r o p s  of c o a l  from 50 t o  75 f e e t  wide which had been 
l e f t  i n t a c t  t o  s t a b i l i z e  t h e  h i l l s  s o  t h a t  t h e  m i n e r a l s  d e e p  i n s i d e  
cou ld  be r e c o v e r e d  by c o n v e n t i o n a l  t u n n e l - a n d - p i l l a r  mining. Contour 



mining h a s  been employed a s  a d e v i c e  f o r  e x t r a c t i n g  t h e s e  remnants 
of t h e  c o a l  v e i n s .  I n  o r d e r  t o  mine t h e s e  o u t c r o p s  i n  a c o n t o u r  
method, an  o p e r a t o r  on ly  needs  a coup le  of b u l l d o z e r s ,  a power 
s h o v e l ,  an a i r  compressor ,  a pneumatic  d r i l l ,  and h a u l i n g  equip-  
ment. The o v e r l y i n g  e a r t h  and r o c k s  are  blasted and a bulldozer 
pushes t h e  s h a t t e r e d  overburden down t h e  a d j a c e n t  s t e e p  s l o p e s .  
I n  t h i s  way, a s h e e t  of c o a l  s e v e r a l  f e e t  t h i c k  and 40 t o  50 f e e t  
wide may be exposed i n  a  r e l a t i v e l y  s h o r t  p e r i o d .  T h i s  i s  t h e  t y p e  
of minin  t h a t  has  caused s o  much concern  i n  t h e  Appalachian 
r e g i o n s .  9 

Problems Posed by Contour Mining 

Contour mining i n  Appalachia  c r e a t e s  a number of d i s t u r b a n c e s  
n o t  on ly  t o  l a n d  i n  t h e  minin  a r e a s ,  b u t  a d j a c e n t  l a n d s  and bottom 
l a n d s  i n  t h e  a g r i c u l t u r a l  v a l  7e y s ,  A s  p r e v i o u s l y  ment ioned,  s l a s h i n g  
a r i d g e  a l o n  t h e  c o n t o u r  of a h i l l  coupled  w i t h  t h e  p r a c t i c e  of 
dumping s p o i ?  down t h e  a d j a c e n t  s l o p e  c r e a t e a  n o t  o n l y  an  u g l y  s c a r ,  
bu t  poses  a problem of  e r o s i o n ,  l a n d s l i d e s ,  s t r e a m  s i l t a t i o n  and 
p o l l u t i o n ,  and f l o o d i n g .  For i n s t a n c e ,  a s  t h e  e x c a v a t i o n  i s  made i n t o  
t h e  h i l l s i d e  and t h e  overburden i s  pushed down t h e  s t e e p  wooded 
s l o p e s ,  t h e  v e g e t a t i v e  c o v e r  i s  d e s t r o y e d  bo th  i n  t h e  mine c u t  and 
where t h e  overburden i s  dumped. Under t h e s e  c o n d i t i o n s ,  t h e  h i l l s i d e  
p r e v i o u s l y  p r o t e c t e d  by f o r e s t  growth i s  a p o t e n t i a l  s o u r c e  f o r  
s t r e a m  s i l t a t i o n  and even f l o o d i n g .  T h i s  i s  p a r t i c u l a r l y  i m p o r t a n t  
i n  a  r e g i o n  i n  which t h e  a v e r a g e  annua l  r a i n f a l l  i s  45 i n c h e s ,  

Also ,  u n l e s s  p r o t e c t i v e  measures a r e  t a k e n ,  t h e  c r e a t i o n  of 
benches on a  h i l l s i d e  may a c t u a l l y  add t o  problems of e r o s i o n  and 
f l o o d i n g .  For i n s t a n c e ,  a s  a c o d t o u r  s t r i p  o p e r a t i o n  d e v e l o p s ,  t h e  
s i z e  of t h e  bench i n c r e a s e s  and t h e  s p o i l  m a t e r i a l  g r a d u a l l y  b u i l d s  
up  on t h e  o u t e r  s h o u l d e r  of t h e  bench above t h e  downslope. Thus a 
d e p r e s s i o n  i s  formed between t h e  h i g h w a l l  and t h e  s h o u l d e r  of t h e  
bench. The d e p r e s s i o n  i n  t h e  bench forms a n a t u r a l  c a t c h  b a s i n  f o r  
heavy r a i n .  U n f o r t u n a t e l y ,  a s  t h e  d e p r e s s i o n  f i l l s  w i t h  w a t e r ,  low-
p o i n t s  i n  t h e  s h o u l d e r  of t h e  bench t e n d  t o  f o c u s  d i r e c t i o n  of t h e  
w a t e r ,  a c c e l e r a t i n g  t h e  p r o c e s s  of e r o s i o n .  2 

Perhaps  t h e  most s e r i o u s  problem p r e s e n t e d  by c o n t o u r  
s t r i p p i n g  i n v o l v e s  mining of u n u s u a l l y  s t e e p  h i l l s i d e s  i n  which 
normal o r  u s u a l  r e c l a m a t i o n  p r a c t i c e s  have l i t t l e  chance of s u c c e s s .  
Area t y p e  s t r i p p i n g ,  on t h e  o t h e r  hand,  p r e s e n t s  few problems of 
e r o s i o n  and s t r e a m  s i l t a t i o n .  The u n v e g e t a t e d  s p o i l  banks a r e ,  of 
c o u r s e ,  s u b j e c t  t o  wear ing  i n  t h e  same manner a s  t h e  t a l u s  dumped 
down t h e  s l o p e s  of c o n t o u r  mines ,  b u t  t h e  r e l a t i v e l y  f l a t  l a n d  
coupled  w i t h  t h e  d e p r e s s i o n s  a t  t h e  bottom of s p o i l  r i d g e s  t e n d  t o  

1. 	Caudi-ht Comes t o  t h e  Cumberlands. 
2. 	 S tudy  of S t r i p  and S u r f a c e  Mining i n  Appalachia ,  Repor t  of t h e  

S e c r e t a r y  of I n t e r i o r  t o  t h e  Appalachian Reg iona l  Commissioner,  
page 18 



c a t c h  and ho ld  t h e  w a t e r  and sediment ,  Minimum e f f o r t s  of g r a d i n g  
e a s i l y  s e a l  o f f  t h e  d e p r e s s i o n s  p r e v e n t i n g  e r o s i o n  o r  washouts  a t  
t h e  end of s p o i l  r i d g e s .  

E x t e n t  of Coa l  S t r i p p i n q  i n  Appalachia  Compared t o  Colorado 
-,-

The c o a l  minin  r e g i o n  of Appalachia c o n s t i t u t e s  a b o u t  
83 ,000 s q u a r e  miles.! a  l i t t l e  l e s s  t h a n  t w i c e  t h e  s i r e  of Colorado 

f104,OOO s q u a r e  m i l e s  1. There a r e  seven l a r g e  c o a l  producing s t a t e s  
i n  Appalachia  -- Alabama, Kentucky, Ohio, Pennsy lvan ia ,  Tennessee ,  
V i r g i n i a ,  and West V i r g  n i a .  The o p u l a t i o n  of t h e s e  seven s t a t e s  
t o t a l s  o v e r  37,000,000.a A v a s t  u r1an p o p u l a t i o n  a l s o  e x i s t s  i n  t h e  
ne ighbor ing  s t a t e s ,  and t h e  demand f o r  c o a l  f o r  p r o d u c t i o n  of e l e c -  
t r i c  power t o  s e r v e  t h i s  p o p u l a t i o n  i n  t h e  Appalachians  f a r  exceeds  
t h e  comparable market  f o r  c o a l ~ p r o d u c t i o n  i n  Colorado. F e d e r a l  e s -
t i m a t e s  r e v e a l  t h a t  i n  Appalachia  about  31,000 a c  e s  of new l a n d  a r e  
d i s t u r b e d  by c o a l  s t r i p p i n g  a c t i v i t i e s  each yea r .5  I n  comparison,  
based on t h e  f i r s t  s i x  months of 1966, Co lo rado ' s  Coal  Mine Inspec-  
t i o n  Department r e p o r t s  t h a t  95 p e r  c e n t  of t h e  c o a l  s t r i p p i n g  a c t -  
i v i t i e s  i n  t h e  s t a t e  account  f o r  abou t  100 a c r e s  of o v e r t u r n e d  l a n d  
p e r  y e a r ,  a l i t t l e  l e s s  t h a n  t h r e e  t e n t h s  of a p e r  c e n t  of t h e  
amount of a c r e a g e  c u r r e n t l y  be ing  d i s t u r b e d  i n  Appalachia.  

A s  t h e  p o p u l a t i o n  of t h e  Rocky Mountain Region expands and 
i n  view of t h e  f a c t  t h a t  p o t e n t i a l  s o u r c e s  of h y d o e l e c t r i c  power f o r  
t h e  m e t r o p o l i s  of  C a l i f o r n i a  have been abou t  exhaus ted ,  t h e r e  i s  
ev idence  t h a t  t h e  demand f o r  Colorado c o a l  w i l l  i n c r e a s e .  Coal  
p r o d u c t i o n  c o s t s ,  however, must remain c o m p e t i t i v e  w i t h  o t h e r  t y p e s  
of f u e l ,  i n  p a r t i c u l a r ,  a tomic  power f o r  t h e  g e n e r a t i o n  of e l e c t r i c i t y ,  
Regarding f u t u r e  development of Co lo rado ' s  c o a l  s t r i p p i n g  a c t i v i t i e s ,  
t h e  S t a t e  Land Board r e p o r t s  t h a t  a s  of Oc tober  of 1966, approx imate ly  
73 ,000 a c r e s  of S t a t e  School  Lands a r e  under  l e a s e  f o r  f u t u r e  c o a l  
s t r i p p i n g  a c t i v i t i e s .  

Reclamation o r  R e s t o r a t i o n  of  S t r i p  Lands 

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

3 .  f bid .  , page 10. 
4. S t a t i s t i c a l  a b s t r a c t  of t h e  Uni ted  S t a t e s  1964,  U.- S.- Depar t -- A -

lent-of Commerce, paqe 11; e s t i m a t e d  p o p u l a t i o n  f o r  1963. . .  - . . 
5. Op. c i t .  page 17. 



a c t i v i t y .  I n  o t h e r  words, i f  t h e  land were u t i l i z e d  f o r  row crops ,  
100 pe r  cen t  r e s t o r a t i o n  would c a l l  f o r  g rad ing  t h e  mined are8 t o  
t h e  o r i g i n a l  contour  and r e s t o r i n g  t h e  s o i l  f o r  p l a n t i n g  of crops  
s i m i l a r  t o  t hose  s u s t a i n e d - p r i o r  t o  s u r f a c e  mininq. On t h e  o t h e r  
hand, b a s i c  reclamat ion c r i t e r i a  develop d  by a  f e d e r a l  in te ragency  
team, i nc ludes  t h e  fo l lowing  o b j e c t i v e s t  8 

1 )  	 c o n t r o l  of phys i ca l  and chemical q u a l i t y  of t h e  water  
d r a i n i n g  from t h e  s t r i p  mine a r e a ;  

2 )  	 s o i l  s t a b i l i z a t i o n ;  

3)  	 e l i m i n a t i o n  of h e a l t h  and s a f e t y  hazards;  

4 )  	 conserva t ion  and p r e s e r v a t i o n  of mineral  r e sou rces ;  

5 )  	 providing f o r  u s a b i l i t y  of recla imed l ands  and wate r  
courses ;  and 

6 )  	 r e s t o r a t i o n  of a e s t h e t i c  va lues ,  

I n  ach iev ing  t h e  aforementioned- o b j e c t i v e s ,  two b a s i c  programs 
must be adopted:  1) grad ing  t h e  mined a r e a  a t  l e a s t  t o  t h e  degree 
i n  which t h e  s u r f a c e  may be u t i l i z e d ;  and 2j r e v e g e t a t i o n  of t h e  
tu rned  over  land.  B r i e f l y ,  r e v e g e t a t i o n  i s  t h e  l e a s t  expensive of 
t h e  two programs and appears  t o  be t h e  l e a s t  c o n t r o v e r s i a l  a spec t  
of rec lamat ion ,  Revegeta t ion i s  recognized a s  an e s s e n t i a l  element 
of reclamat ion by both c o n s e r v a t i o n i s t s  and c o a l  i n d u s t r y  spokesmen. 

Veqe ta t ion  of S t r i p  Mines. The v e g e t a t i o n  of s t r i p  mine a r e a s  
has  been c a r r i e d  on f a r  more e x t e n s i v e l y  t han  grading.  Cos ts  of 
v e g e t a t i o n  depend on s p o i l  bank cond i t i ons  and s u r v i v a l  r a t e s  of 
s p e c i e s  p lan ted .  The a c i d  cond i t i on  of t h e  s o i l  (pH f a c t o r  below 4.0)  
i n  s t r i p  mines i n  t h e  Appalachian reg ion  poses a problem i n  many in-  
s t a n c e s  i n  t h a t  v e g e t a t i o n  cannot  be sus t a ined .  E i t h e r  an expensive 
program of chemical t rea tment  must be i n i t i a t e d  t o  achieve p l a n t  
growth, o r  t h e  s o i l  must l each  ou t  over  a per iod  of years .  I n  Appa- 
l a c h i a ,  r e f o r e s t a t i o n  i s  p o s s i b l e  because of t h e  heav r a i n f a l l .  A 
fed ,e ra l  s tudy  of c o s t s  of f o r e s t  p l a n t i n g s  range a s  h  1gh a s  $106 per  
ac re .  For t h e  most p a r t ,  g r a s s e s  and o t h e r  legumes a r e  p lan ted  a t  
c o s t s  of between $25 and $45 p e r  a c r e ,  wi th  an average of $33 pe r  
a c r e  f o r  5 ,843 a c r e s  s tud ied .  I n  gene ra l  t h e  c o s t  of g r a s s  seed i s  
about $7.00 pe r  a c r e ,  s o i l  c o n d i t i o n e r  $12 t o  $13 pe r  a c r e  and sow-
ing  about $15 t o  $20 pe r  a c r e ,  w i th  a  t o t a l  of $35 t o  $45 p e r  ac re .  
S o i l  t e s t i n g  and p repa ra t ion  may c o s t  an a d d i t i o n a l  $30 t o  $40 pe r  
ac re .  I n  summary, f e d e r a l  e s t i m a t e s  f o r  an e f f e c t i v e  program of 
v e g e t a t i o n  i n  Appalachia range from $30 p e r  a c r e  up t o  $300 pe r  a c r e  
i n  a r e a s  where ac id  o r  t o x i c  s p o i l s  must be t r e a t e d .  

6 .  Study of S t r i p  and Sur face  Mining i n  Appalachia,  
Report  of S e c r e t a r y  of I n t e r i o r ,  page 24. 



Gradinq -- Key F a c t o r  i n  Cos t  of Reclamat ion ,  E s t i m a t i n g  
average  c o s t s  t o r  r e c l a m a t i o n  programs i s  e x c e e d i n q l y  d i f f i c u l t .  
Each c o a l  s t r i p  s i t e  may pose s p e c i a l  problems,  and based  on ex- 
p e r i e n c e s  i n  Appalachia ,  t h e  c o s t s  of  r e c l a m a t i o n  of c o n t o u r  s t r i p s  
exceed expenses  f o r  a r e a  t y p e  mines. To a  l a r g e  e x t e n t ,  r e c l a m a t i o n  
c o s t s  depend on t h e  e x t e n t  of g r a d i n g  n e c e s s a r y  t o  accompl ish  l a n d  
use o b j e c t i v e s .  f o r  i n s t a n c e ,  a r e a  s t r i p  mined l a n d s  may be r e s t o r e d  
#,or g r a z i n g  purpggies ( l i t t l e  g r a d i n g  i s  n e c e s s a r y  t o  make t h e  l a n d  

. 	y s e f u l  f o r  g r a z i n g )  a* f a r  l e s s  c o s t  t h a n  l a n d  which i s  rec la imed  
f o r  row c rops .  I n  t h e  l a t t e r  e v e n t ,  t h e  l and  would have t o  be 
g r a d e d  t o  o r i g i n a l  c o n t o u r s  i n  o r d e r  t h a t  t h e  s i t e  cou ld  be t r a v e r s -
ed by farm machinery. To accompl ish  t h i s  end ,  complete b a c k f i l l i n g ,  
a s  r e q u i r e d  under  c e r t a i n  c o n d i t i o n s  i n  some s t a t e s ,  p robab ly  would 
be necessa ry .  

Although average  g r a d i n g  c o s t s  a r e  n o t  t o o  meaningful ,  t h e  
f o l l o w i n g  e x c e r p t  from a  r e c e n t  f e d e r a l  p u b l i c a t i o n  may be h e l p f u l ;  

" I n  Pennsy lvan ia ,  108 p r o j e c t s  i n  t h e  b i tuminous  c o a l  f i e l d s  
invo lved  3,736 a c r e s  i n  2 1  c o u n t i e s ,  and c o s t  a t o t a l  of $1.8 m i l l i o n ,  
The average  c o s t  p e r  a c r e  was $486. About 47.4 m i l l i o n  c u b i c  y a r d s  
of e a r t h  were moved a t  an  a v e r a g e  c o s t  of S.38 p e r  yard .  The c o s t  
p e r  a c r e  was h i g h  i n  Pennsylvania  because t h e  s t a t e  r e q u i r e s  ex ten-
s i v e  g rad ing .  I n  West V i r g i n i a ,  22 p r o j e c t s  f o r  which g r a d i n g  c o s t s  
cou ld  be o b t a i n e d  invo lved  269 a c r e s  r a n g i n g  from $7 t o  $315 p e r  a c r e ,  
w i t h  an average  of $71. For 94 p r o j e c t s  i n  Ohio, an  average  g r a d i n g  
c o s t  of $75 was r e p o r t e d .  T h i s  f i g u r e  r e p r e s e n t s  g r a d i n g  conducted 
by t h e  s t a t e  i n  t h e  p a s t  when o n l y  $100 p e r  a c r e  was a v a i l a b l e  from 
bond f o r f e i t u r e s  f o r  a l l  r e c l a m a t i o n ,  i n c l u d i n g  v e g e t a t i o n .  Rev i s iops  
i n  t h e  Ohio law have s i n c e  i n c r e a s e d  t h e  bonding requ i rements  t o  
$300 p e r  a c r e .  t t7 

Because of t h e  l a c k  of i n f o r m a t i o n  on g r a d i n g ,  t h e  f e d e r a l  
r e p o r t  a l s o  developed a h y p o t h e t i c a l  example of g r a d i n g  expenses .  
I t  was assumed t h a t  g r a d i n g  s p o i l  on a  c o n t o u r  bench would r e q u i r e  
t h a t  t h e  s p o i l  be backed a g a i n s t  t h e  h i g h w a l l  t o  a h e i g h t  of a t  
l e a s t  t e n  f e e t  i n  o r d e r  t o  cover  t h e  exposed seam of c o a l .  The 
bench a l s o  would need t o  be covered  t o  a  minimum of t h r e e  f e e t  and 
graded t o  low p o i n t s  e v e r y  q u a r t e r  m i l e  t o  a l l o w  f o r  development of 
d r a i n a g e  channe l s .  Grading on t h i s  b a s i s  would c o s t  abou t  $200 p e r  
a c r e  o r  t e n  c e n t s  p e r  yard .  On t h e  o t h e r  hand minimum g r a d i n g  of 
a r e a  l a n d s  e f f e c t i v e l y  e n t r a p s  s i l t  and sediment  and could  be accom-
p l i s h e d  f o r  a s  l i t t l e  a s  $100 p e r  a c r e .  

Average I n d u s t r y  Expenses f o r  A l l  Reclamation.  A su rvey  of 

c o a l  i n d u s t r y  e x p e n d i t u r e s  i n  A p p a l a ~ h i ~  
f o r  a l l  r e c l a m a t i o n  perform- 
ed r e v e a l s  t h a t  c o s t s  were r e p o r t e d  a v e r a g i n g  $131 p e r  a c r e  i n  Mary-
l a n d  t o  $361 p e r  a c r e  i n  Pennsylvania .  The average  c o s t s  i n  Kentucky, 
Maryland, Pennsy lvan ia ,  Ohio,and West V i r g i n i a  i n  1964 was $302. 

7 .  bI i d . ,  page 43. 



I n  Appa lach ian  s t a t e s  w i t h o u t  l e g i s l a t i o n ,  l i t t l e  r e c l a m a t i o n  was 
r e p o r t e d  by t h e  c o a l  i n d u s t r y  a c c o r d i n g  t o  t h e  f e d e r a l  s t u d y .  Busi-
n e s s  Week a l s o  h a s  r e p o r t e d  on t h e  c o s t s  of  s t r i p  mine r e c l a m a t i o n  
and i t s  impac t  on c o a l  o p e r a t o r s ,  For  example:  H . . . fn  Western  
P e n n s y l v a n i a ,  Harmon Creek  C o a l  Corp . ,  a medium s i z e d  o p e r a t o r ,  l a s t  
y e a r  s p e n t  $640 p e r  a c r e  t o  r e c l a i m  50 a c r e s  t h a t  y i e l d e d  322 ,000  t o n s  
o f  c o a l .  R i s i n g  l a b o r  c o s t s  b o o s t e d  r e c l a m a t i o n  e x p e n s e s  t o  a b o u t  
10 c e n t s  p e r  t o n  from 8.5  c e n t s  i n  1962. . , . I1 T h i s  p a r t i c u l a r  ope ra -  
t i o n  i s  min ing  a f o u r  f o o t  t h i c k  c o a l  seam on g e n t l y  r o l l i n g  t e r r a i n  
which r e d u c e s  t h e  o v e r - a l l  r e c l a m a t i o n  c o s t s ,  

The r e c l a m a t i o n  c o s t s  of a s m a l l  o p e r a t o r  mining  a two f o o t  
seam r a n  from 30 t o  35 c e n t s  p e r  t o n  a c c o r d i n g  t o  Bus iness  Week 
T h i s  p a r t i c u l a r  mine r e c o v e r e d  o n l y  t w o - t h i r d s  a s  much c o a l  a s  t h e  
a f o r e m e n t i o n e d  example and needed  t w i c e  t h e  a c r e a g e  t o  accompl i sh  
e x t r a c t i o n  o f  t h i s  amount o f  c o a l .  T h i s  i s  a c l e a r  example t h a t  
e f f i c i e n t  o p e r a t i o n s  a r e  i n  a f a r  b e t t e  p o s i t i o n  t o  pe r fo rm r e c l a -  
ma t ion  t h a n  m a r g i n a l  min ing  a c t i v i t i e s .  $ 

According  t o  t h e  f e d e r a l  Appa lach ia  s t u d y  of  s t r i p  min ing ,  
r e c l a m a t i o n  i s  more e a s i l y  accompl i shed  on n e a r l y  l e v e l  a r e a - s t r i p  
l a n d s .  Boxcut mines  a r e  less  c o s t l y  t o  r e c l a i m  t h a n  c o n t o u r  s t r i p p -  
i n g ,  and t h e  f e d e r a l  s t u d y  r e p o r t e d  t h a t  i n  t h e  e v e n t  a s l o p e  ex-
c e e d s  28 d e g r e e s ,  r e c l a m a t i o n  e f f o r t s  were  u n s u c c e s s s f u l  i n  e a c h  
c a s e .  I n  t h e  o p i n i o n  of  t h e  f e d e r a l  a p p r a i s a l  team, a b o u t  72 p e r  
c e n t  of t h e  s t r i p  s i t e s  examined were i n  need of a d d i t i o n a l  r e c l a -  
ma t ion  work, i n d i c a t i n g  a need f o r  expanded r e s e a r c h  and w i d e r  
a p p l i c a t i o n  o f  e x i s t i n g  knowledge. I n  some s t a t e s ,  r e c l a m a t i o n  
s i m p l y  c o n s i s t s  of n o t h i n g  more t h a n  p l a n t i n g  t r e e s  and g r a s s e s .  
Although t h i s  p r a c t i c e  r e s t o r e s  t h e  n a t u r a l  b e a u t y  t o  some d e g r e e ,  
t h e  f e d e r a l  s t u d y  q u e s t i o n s  t h e  adequacy  of t h e s e  programs.  I n  p a r -  
t i c u l a r ,  added a t t e n t i o n  n e e d s  t o  be g i v e n  t o  s a f e t y  h a z a r d s ;  e r o -
s i o n ;  and w a t e r  q u a l i t y  c o n t r o l .  lo 

One p a r t i c u l a r  c o n c e r n  of  t h e  f e d e r a l  s t u d y  team i s  t h e  need 
f o r  a u t h o r i t y  t o  p r e v e n t  s t r i p  min ing  i n  a r e a s  where r e c l a m a t i o n  i s  
n o t  p r a c t i c a b l e .  I t  was t h e  c o n c e n s u s  of t h e  f e d e r a l  f i e l d  a p p r a i s a l  
team t h a t  r e c l a m a t i o n  e f f o r t s  i n  t h e  c o a l - p r o d u c i n g  s t a t e s  of Appal- 
a c h i a  have  been  o n l y  p a r t i a l l y  s u c c e s s f u l  b e c a u s e  o f :  l )  t h e  f a i l u r e  
t o  r e c o g n i z e  w a t e r  q u a l i t y  c o n t r o l ;  2 )  t h e  e x t r e m e l y  s t e e p  t e r r a i n ,  
p a r t i c u l a r l y  i n  E a s t e r n  Kentucky;  3 )  l a c k  o f  a u t h o r i t y  t o  p r e v e n t  
min ing  where r e c l a m a t i o n  i s  i m p r a c t i c a b l e ;  4 )  a b s e n c e  o r  i nadequacy  
o f  l e g i s l a t i o n  i n  some s t a t e s ;  5 )  i n a d e q u a t e  knowledpg t o  meet s o l u -
t i o n s  t o  problems;  and  6 )  v a r i a t i o n s  i n  en fo rcemen t .  

8. 	 B u s i n e s s  Week, " S t r i p  Mining H e a l s  I t s  Own S c a r s , I 8  

November 13, 1965,  page  144. 


9. 	 I b i d . ,  page  146 
10. 'myo f  S t r i p  and S u r f a c e  Mining i n  A p p a l a c h i a ,  page 29. 



I n t e g r a t i o n  of  Reclamat ion  With t h e  Mininq P r o c e s s  

The c o s t  of r e c l a m a t i o n  conducted  by t h e  c o a l  i n d u s t r y  i n  
t h e  p r o c e s s  of mining i s  f a r  l e s s  t h a n  t h e  c o s t s  of moving i n  equip-  
ment and r e c l a i m i n g  l a n d  long  a f t e r  t h e  mining o p e r a t i o n  h a s  ceased ,  
I n  o t h e r  words,  i f  r e c l a m a t i o n  i s  i n t e g r a t e d  w i t h  t h e  a c t u a l  mining 
p r o c e s s ,  t h e  c o s t s  of r e c l a m a t i o n  i n  t h e s e  c i r c u m s t a n c e s  i s  mini-
mized. An i n t e g r a t e d  p l a n  f o r  r e c l a i m i n g  s t r i p  mines h a s  been em-
ployed i n  Germany f o r  many y e a r s .  A f o u r  s t e p  approach i s  used:  
1) pre -p lann ing  of f u t u r e  l a n d  u s e ;  2 )  s o i l  management and r e s t o r a -  
t i o n  by s u r f a c e  mining equipment;  3 )  r e f o r e s t a t i o n  o r  a g r i c u l t u r a l  
c u l t i v a t i o n  of t h e  new l a n d ;  and 4 )  s e t t i n g  up of a permanent pro-  
gram of l and  u s e  f o r  a g r i c u l t u r e  and r e c r e a t i o n .  Reclamation i s  r e -
garded a s  an i n t e g r a l  p a r t  of mining;  hence laws i n  West n  and Mid-
e a s t e r n  Germany r e q u i r e  t h e  p re -p lann ing  of r ec lamat ion .  f f  

S t r i p  Mininq Laws and Cour t  D e c i s i o n s  

The West V i r g i n i a  l e g i s l a t u r e  e n a c t e d  t h e  f i r s t  r e c l a m a t i o n  
s t a t u t e  i n  1939. T h i s  a c t  c a l l e d  f o r  t h e  r e c l a m a t i o n  of sand ,  c l a y ,  
and c o a l  mines and q u a r r i e s .  The most r e c e n t  l e g i s l a t i o n  a p p l i c a b l e  
t o  s t r i p  mines i n c l u d e s  t h e  complete r e v i s i o n  of t h e  Kentucky S t r i p  
Mining Act and a d o p t i o n  of a c o a l  s t r i p  mining law by t h e  V i r g i n i a  
l e g i s l a t u r e .  Both of t h e s e  laws were e n a c t e d  i n  1966 s e s s i o n s .  
H i s t o r i c a l l y ,  t h e r e  i s  no q u e s t i o n  t h a t  s t r i p  mining laws have been 
e n a c t e d  t o  meet problems posed by c o a l  s u r f a c e  mining. Kentucky, 
Maryland, Ohio,  Pennsy lvan ia ,  and V i r g i n i a  s t r i p  mining laws a p p l y  
t o  t h e  c o a l  i n d u s t r y  on ly .  I n d i a n a ' s  law a p p l i e s  t o  c o a l ,  c l a y ,  and 
s h a l e ,  w h i l e  t h e  laws of I l l i n o i s  and West V i r g i n i a  now a p p l y  t o  a l l  
m i n e r a l s .  I n i t i a l l y ,  t h e  I l l i n o i s  a c t  was l i m i t e d  t o  s t r i p  mining 
b u t  t h e  a c t  was found u n c o n s t i t u t i o n a l .  

Northern I l l i n o i s  Coal  C o r p o r a t i o n  v. Medi l l .  The I l l i n o i s  
Supreme C o u r t ,  i n  Nor thern  I l l i n o i s  Coal  C o r p o r a t i o n  v. M e d i l l  ( 1 9 4 7 ) ,  
72  N.E. 2d 844. 397 111. 98 ,  h e l d  a c o a l  s t r i p  mine law u n c o n s t i t u -  
t i o n a l  on t h e  grounds  t h a t  t h e  a c t  s i n g l e d  o u t ' t h e  c o a l  i n d u s t r y  and 
d i d  n o t  a p p l y  t o  o t h e r  mining a c t i v i t i e s  c r e a t i n g  t h e  same problems 
a s  t h o s e  posed by t h e  c o a l  i n d u s t r y .  The I l l i n o i s  Genera l  Assembly 
o r i g i n a l l y  adop ted  an ''Open Cut o r  S t r i p  Mining ActM -- House B i l l  
Number 527 -- i n  1943.12 T h i s  a c t  concerned i t s e l f  w i t h  o n l y  one 
a s p e c t  of s t r i p  mining,  t h a t  i s ,  back f i l l i n g  o r  l e v e l i n g  of c o a l  
s u r f a c e  mining o p e r a t i o n s .  T h i s  p r o v i s i o n  i s  s p e l l e d  o u t  i n  s e c t i o n  
1 of t h e  a c t  a s  f o l l o w s :  

~ ~ c i e n c "Methods and R e s u l t s  e , 
R o n i n  Germany," 

12. I l l i n o i s  S e s s i o n  Laws of 1943,  Vol. I, page 912. 



ttAny p e r s o n ,  f i r m ,  c o r p o r a t i o n  o r  a s s o c i a t i o n  engaged i n  
'open c u t '  o r  ' s t r i p '  mining i n  which t h e  s o i l  o v e r  o r  c o v e r i n g  any 
bed o r  s t r a t a  of c o a l  i s  removed s h a l l  s p r e a d  such s o i l  s o  t h a t  t h e  
c o n t o u r  of t h e  l and  i s  approx imate ly  t h e  same a s  b e f o r e  t h e  mining 
o p e r a t i o n  was begun. Such l e v e l l i n g  o p e r a t i o n s  s h a l l  be done pro- 
g r e s s i v e l y  f o l l o w i n g  t h e  opening of each  new open c u t  o r  s t r i p  s o  
t h a t  no more t h a n  t h r e e  s p o i l  r i d g e s  s h a l l  be l e f t  u n l e v e l l e d  be- 
h ind  t h e  a c t i v e l y  used open c u t  f o r  c o a l  removal.  When t h e  mining 
of c o a l  on any t r a c t  of l a n d  i s  comple ted ,  t h e  remaining s p o i l  
r i d g e s  s h a l l  be l e v e l l e d  by t h e  o p e r a t o r  b e f o r e  l e a v i n g  t h e  t r a c t  
w i t h  h i s  o r  i t s  machinery used  f o r  t h a t  purpose ;  p rov ided ,  however, 
t h a t  t h e  o p e r a t o r  s h a l l  n o t  be r e q u i r e d  t o  t o t a l l y  f i l l  t h e  l a s t  
open c u t  where t h e  a d j a c e n t  s p o i l  r i d g e  w i l l  n o t  f i l l  such cut .@'  

There a r e  a t  l e a s t  two s e r i o u s  f a i l i n g s  w i t h  r e s p e c t  t o  t h e  
c o n t e n t  of t h i s  o r i g i n a l  I l l i n o i s  s t r i p  mining a c t ,  The f i r s t  
omiss ion  i s  t h a t  t h e  a c t  i n  no way i n d i c a t e s  t h e  r e a s o n  f o r  r e -
q u i r i n g  c o a l  o p e r a t o r s  t o  l e v e l  t h e  s p o i l  banks. The a c t  does  n o t  
i n d i c a t e  whether  t h i s  i s  a  measure t o  p r o t e c t  t h e  p u b l i c  h e a l t h  o r  
s a f e t y  o r  a c o n s e r v a t i o n  measure.  Second ly ,  t h e  a c t  i s  n o t  a  
r e c l a m a t i o n  a c t .  There i s  no p r o v i s i o n  f o r  v e g e t a t i o n  o r  r e s t o r a -
t i o n  of t h e  l and .  Thus, l e v e l l i n g ,  by i t s e l f ,  may no t  be conducive 
t o  p r o v i d i n g  t h e  b e s t  means of r e s t o r a t i o n .  

I n  Nor thern  1 l l i n o i . s  Coal  C o r p o r a t i o n  v. M e d i l l ,  t h e  c o u r t  
h e l d  t 

IIConceding t h e  p l e n a r y  power of t h e  l e g i s l a t u r e  t o  e n a c t  
laws f o r  t h e  p r e s e r v a t i o n  of t h e  p u b l i c  h e a l t h ,  i t  does  n o t  appear  
t h a t  t h e  a c t  h e r e  invo lved  was i n t e n d e d  t o  accompl ish  t h a t  purpose. 
The a c t  r e q u i r e s  t h e  c o a l  s t r i p - m i n e  o p e r a t o r  t o  r e s t o r e  t h e  pro- 
p e r t y  t o  a p p r o x i m a t e l y  t h e  o r i g i n a l  con tour .  I f  t h e  l a n d  o r i g i n a l l y  
c o n t a i n e d  ponds o r  swamps, presumably t h e y  t o o  must be r e s t o r e d .  
Fur thermore ,  t h e  a c t  p e r m i t s  t h e  l e a v i n g  u n f i l l e d  of t h e  f i n a l  c u t ,  
i f  t h e  a d j a c e n t  s p o i l  r i d g e  w i l l  n o t  f i l l  i t ,  and y e t  t h i s  f i n a l  
c u t  i s  t h e  c h i e f  p l a c e  where t h e  p o o l s  of w a t e r  c o l l e c t .  I f  t h e  
l e g i s l a t u r e  was a t t e m p t i n g  t o  remedy t h e  e v i l  of mosquito and bac- 
t e r i a  b r e e d i n g  ponds,  t h e  a c t  does  n o t  s o  i n d i c a t e .  I f  i n t e n d e d  a s  
a measure t o  p r o t e c t  h e a l t h ,  t h e  a c t  shou ld  have been d i r e c t e d  
a g a i n s t  t h e  e v i l  which t h r e a t e n s  t o  i n t r o d u c e  s i c k n e s s  o r  d i s e a s e .  
The r i g h t s  of p r o p e r t y  canno t  be invaded under  t h e  g u i s e  of a regu-
l a t i o n  f o r  t h e  p r e s e r v a t i o n  of  h e a l t h  when such i s  c l e a r l y  n o t  t h e  
o b j e c t  and purpose  of t h e  r e g u l a t i o n  ... . II 

The c o u r t  c o n d i t i o n e d  t h e  a fo rement ioned  s t a t e m e n t  by p o i n t -  
i n g  o u t  t h a t  i f  t h e  a c t  c l e a r l y  s p e l l e d  o u t  t h e  need f o r  t h e  r e -
qui rement  on t h e  b a s i s  of p u b l i c  h e a l t h ,  t h e  c o n s t i t u t i o n a l i t y  of 
t h e  a c t  might  have been upheld .  

l l . . . I f  t h e  a c t  r e q u i r e d  t h e  e l i m i n a t i o n ,  by d r a i n i n g  o r  
f i l l i n g ,  of a l l  ponds o r  p o o l s  of w a t e r  l e f t  behind i n  t h e  s t r i p  
mining p r o c e s s ,  i t  might  r e a s o n a b l y  be assumed t h a t  it was i n t e n d e d  



f o r  t h e  p r o t e c t i o n  of t h e  p u b l i c  h e a l t h ,  b u t  t h e  r e q u i r e m e n t s  of 
t h e  p r e s e n t  a c t  d o  n o t  a p p e a r  t o  have  a  r e a s o n a b l e  r e l a t i o n  t o  t h a t  
purpose .  

The a t t o r n e y  s u p p o r t i n g  t h e  v a l i d i t y  of t h e  a c t  con tended  
t h a t  t h e  l e g i s l a t u r e  a s  a c o n s e r v a t i o n  measure  may d e t e r m i n e  t h e  
c h i e f  economic v a l u e  of  t h e  l a n d  which i s  t o  p r e s e r v e  t h e  l a n d  f o r  
c u l t i v a t i o n  -- t h e  l e g i s l a t u r e  may make a  c h o i c e  between c u l t i v a t e d  
o r  row c r o p s .  The c o u r t  p o i n t e d  o u t  t h a t  t h e r e  was no ment ion  of  
t h i s  i n  t h e  l e g i s l a t i o n  and conc luded :  

" . . . t h e  r e s t o r a t i o n  of  t h e  l a n d  t o  i t s  o r i g i n a l  c o n t o u r s  i s  
n o t  c o n c l u s i v e  t h a t  it w i l l  be s u i t a b l e  f o r  c u l t i v a t i o n  o f  row 
c r o p s .  The e v i d e n c e  i n d i c a t e s  t h a t  most of t h e  a c r e a g e  p r e s e n t l y  
b e i n g  s t r i p  p i n e d  i s  m a r g i n a l  l a n d ,  s u i t a b l e  o n l y  f o r  i n t e r m i t t e n t  
c u l t i v a t i o n ,  and  some i s  s u b m a r g i n a l  and n o t  s u s c e p t i b l e  o f  c u l t i -
v a t i o n .  R e s t o r a t i o n  o f  s u c h  l a n d  t o  i t s  o r i g i n a l  c o n t o u r s  w i l l  n o t  
make it s u i t a b l e  o r  v a l u a b l e  row-crop l a n d .  A s  i n  t h e  c a s e  of  t h e  
p u b l i c  h e a l t h  c o n t e n t i o n ,  t h e  method h e r e  employed d o e s  n o t  b e a r  
any  r e a s o n a b l e  r e l a t i o n  t o  t h e  o b j e c t  s o u g h t ,  i f  we assume, a s  ap-
p e l l a n t  d o e s ,  t h a t  o b j e c t  t o  be  t h e  c r e a t i o n  of l a n d s  s u i t a b l e  f o r  
row-crop f a rming .  S e c o n d l y ,  t h e  S t a t e  h a s  no a u t h o r i t y ,  unde r  t h e  
g u i s e  of  a c o n s e r v a t i o n  t h e o r y ,  t o  compel a p r i v a t e  owner,  a t  h i s  
own e x p e n s e ,  t o  c o n v e r t  h i s  p r o p e r t y  t o  what  it c o n s i d e r s  t o  be a 
h i g h e r  o r  b e t t e r  u se .  ...11 

F i n a l l y ,  t h e  c o u r t  conc luded  t h a t  a c t  was d i s c r i m i n a t o r y  
a g a i n s t  t h e  c o a l  companies:  

"But even  i f  t h e  a c t  were v a l i d  a s  a measure  d e s i g n e d  t o  
p r o t e c t  t h e  p u b l i c  h e a l t h ,  o r  a s  a  c o n s e r v a t i o n  measure ,  it i s  
f a t a l l y  d e f e c t i v e  a s  an  u n r e a s o n a b l e  d i s c r i m i n a t i o n  a g a i n s t  c o a l  
s t r i p - m i n e  o p e r a t o r s .  T h i s  c o u r t  h a s  r e p e a t e d l y  h e l d  t h a t  where 
s t a t u t e s  a r e  e n a c t e d  i n  t h e  e x e r c i s e  of t h e  p o l i c e  power, o n l y  t h o s e  
s t a t u t o r y  c l a s s i f i c a t i o n s  a r e  v a l i d  which a r e  based  on r e a s o n a b l e  
g rounds  of d i s t i n c t i o n  w i t h  r e f e r e n c e  t o  t h e  o b j e c t  of t h e  l e g i s l a -  
t i o n .  ... I f  t h e  p u b l i c  h e a l t h  i s  endange red  by chang ing  t h e  
c o n t o u r s  of  t h e  l a n d  s o  t h a t  p o o l s  of  w a t e r  w i l l  fo rm,  t h e n  anyone 
who s o  changes  t h e  c o n t o u r s  i s  menacing t h e  p u b l i c  h e a l t h ,  whe the r  
he  i s  removing c o a l ,  c l a y ,  s t o n e ,  sand  o r  g r a v e l .  S i m i l a r l y ,  i f  
t h e  o b j e c t  d e s i r e d  i s  t h e  c o n v e r s i o n  of  l a n d  t o  ' row1 c r o p  c u l t i v a -  
t i o n ,  t h e n  any  p e r s o n  who s o  changes  t h e  c o n t o u r s  a s  t o  make such  
c u l t i v a t i o n  i m p o s s i b l e  i s  a c t i n g  c o n t r a r y  t o  t h e  p u b l i c  p o l i c y  and 
s h o u l d  be o r d e r e d  t o  d e s i s t .  T h e r e  i s  no r e a s o n a b l e  ground f o r  
d i s t i n g u i s h i n g  between t h e  s t r i p - m i n e  o p e r a t o r  who mines c o a l  and 
any o t h e r  s t r i p - m i n e  o p e r a t o r ,  when c o n s i d e r e d  w i t h  r e f e r e n c e  t o  
t h e  o b j e c t  s o u g h t  t o  be a t t a i n e d ,  w h e t h e r  t h a t  o b j e c t  i s  p u b l i c  
h e a l t h  o r  c o n s e r v a t i o n  of  ' row1 c r o p  l a n d .  I t  i s  t h e  method of 
mining  employed,  n o t  t h e  n a t u r e  of  t h e  p r o d u c t  removed, which 
p roduces  t h e  u n d e s i r a b l e  r e s u l t  f rom a  h e a l t h  o r  c o n s e r v a t i o n  
s t a n d p o i n t ,  and t h e  o b j e c t  o f  t h e  l e g i s l a t i o n  i s  t o  p r e v e n t  t h e  
u s e  of t h a t  method. The a c t ,  by a t t e m p t i n g  t o  d i s t i n g u i s h  between 
o p e r a t o r s  on t h e  b a s i s  o f  t h e  m i n e r a l  p roduced ,  t h e r e b y  se ts  u p  



an unreasonab le  c l a s s i f i c a t i o n  and i s ,  f o r  t h a t  r e a s o n ,  i n -
v a l i d .  ...tt 

I n  v iewing t h e  d i s c r i m i n a t o r y  a s p e c t s  of t h e  I l l i n o i s  Act,  
it must be p o i n t e d  o u t  t h a t  t h e  a c t  f a i l e d  t o  s p e l l  o u t  t h e  
c h a r a c t e r i s t i c s  of t h e  c o a l  i n d u s t r y  which n e c e s s i t a t e  l e g i s l a t i o n  
a p p l y i n g  t o  t h i s  i n d u s t r y .  Also ,  817a c t  l i m i t e d  t o  mere g r a d i n g  
does  n o t  a t t e m p t  t o  meet t h e  problems posed by S t r i p  mining of 
c o a l .  T h i s  c o n t e n t i o n  of  t h e  I l l i n o i s  c o u r t  was n o t  s u p p o r t e d  i n  e 
Pennsylvania  Supreme Cour t  c a s e  handed down t h e  f o l l o w i n g  y e a r .  

I n  1961, t h e  I l l i n o i s  G e n e r a l  Assembly e n a c t e d  l e g i s l a t i o n  
t o  i n c l u d e  a l l  open p i t  mining. ( s e c t i o n  93-180.4, I l l i n o i s  Anno- 
t a t e d  S t a t u t e s ,  a s  amended) The law p r o v i d e s  t h a t  a 1 1  o p e r a t o r s
engaged i n  open c u t  mining,  i n  an a r e a  where t h e  overburden exceeds  
10 f e e t  i n  d e p t h ,  must f i rs t  o b t k i n  9 permi t .  The law p t o v i d e s  
f o r  g r a d i n g  under  c e r t a i n  c o n d i t i o n s ,  v e g e t a t i o n ,  e t c r  

Dufour v. Maize. One y e a r  a f t e r  the I l l i n o i s  d e c i s i o n ,  t h e  
Supreme C o u r t  of Pennsy lvan ia  r u l e d  on t h e  c o n s t i t u t i o n a l i t y  of  
l i m i t i n g  s t r i p  mining l e g i s l a t i o n  t o  b i tuminous  c o a l .  The c o u r t  
upheld  t h e  c o n s t i t u t i o n a l i t y  of  P e n n s y l v a n i a ' s  "Bituminous Coal  
Open P i t  Mining C o n s e r v a t i o n  Act." The Pennsy lvan ia  l e g i s l a t u r e  
adopted  t h e  t tBituminous Coal  Open P i t  Mining C o n s e r v a t i o n  Act" i n  
1945. B r i e f l y ,  t h e  a c t  p r o v i d e s  f o r  t h e  b a c k f i l l i n g  of s t r i p  
mines w i t h i n  one hundred f e e t  of t h e  boundry of any p u b l i c  highway, 
and w i t h i n  225 f e e t  of any occup ied  d w e l l i n g  u n l e s s  r e l e a s e d  by t h e  
owner. 

I n  Dufour v. Maize (1948)  56 A2d 675,  358 Pa. 309, t h e  
~ e n n s y l v a n i a  Supreme Cour t  d i d  n o t  s u p p o r t  t h e  c o n t e n t i o n  of t h e  
c o a l  i n d u s t r y  t h a t  t h e  a c t  was s p e c i a i -  l e g i s l a t i o n  and u n c o n s t i t u -  
t i o n a l .  I n  p a r t ,  t h e  c o u r t  h e l d :  

"We can  f i n d  no sound b a s i s  f o r  p l a i n t i f f ' s  o b j e c t i o n  t o  t h e  
c l a s s i f i c a t i o n  made by t h e  a c t .  ... ' L e g i s l a t i o n  f o r  a  c l a s s  d i s -  
t i n g u i s h e d  from a g e n e r a l  s u b j e c t ,  i s  n o t  s p e c i a l ,  b u t  g e n e r a l ;  and 
c l a s s i f i c a t i o n  i s  a l e g i s l a t i v e  q u e s t i o n ,  s u b j e c t  t o  j u d i c i a l  
r e v i s i o n  o n l y  s o  f a r  a s  t o  s e e  t h a t  it i s  founded on r e a l  d i s t i n c -  
t i o n s  i n  t h e  s u b j e c t s  c l a s s i f i e d ,  and n o t  on a r t i f i c i a l  o r  i r r e l e -
v a n t  ones ,  used  f o r  t h e  purpose  of evad ing  t h e  c o n s t i t u t i o n a l  
p r o h i b i t i o n .  I f  t h e  d i s t i n c t i o n s  a r e  g e n u i n e ,  t h e  c o u r t s  cannot  
d e c l a r e  t h e  c l a s s i f i c a t i o n  v o i d ,  though t h e y  may n o t  c o n s i d e r  i t  t o  
be on a sound b a s i s .  The t e s t  i s  n o t  wisdom, b u t  good f a i t h  i n  t h e  
c l a s s i f i c a t i o n .  

"...The r e c o r d  i n  t h i s  c a s e  shows t h a t  t h e  s t r i p  mining of 
t h e  b i tuminous  c o a l  p roduces  c e r t a i n  r e s u l t s  n o t  produced by t h e  
d r i f t  o r  deep  mining methods of r e c o v e r i n g  such c o a l .  The p i t  min- 
i n g  method p roduces  a s p o i l  bank o v e r  a l l  of t h e  s u r f a c e  mined. I t  
c r e a t e s  an i r r e g u l a r  s u r f a c e  which a f f e c t s  i t s  u t i l i t y  f o r  t h e  
p r o d u c t i o n  of  f r u i t s  of t h e  s o i l .  I n  many c a s e s  t h e  s p o i l  bank con-
t a i n s  m a t e r i a l  which i s  n o t  o n l y  u n s u i t a b l e  f o r  a g r i c u l t u r a l  u s e ,  



b u t  which washes  i n t o  s t r e a m s  and upon a d j o i n i n g  p r o p e r t y .  T h i s  
method i s  a l s o  i n v a r i a b l y  u s e d  i n  t h e  v i c i n i t y  of  d e e p  mines .  There  
i s  d a n g e r  of  f l o o d i n g  s u c h  m i n e s ,  which e i t h e r  c a u s e s  them t o  be 
abandoned o r  n e c e s s i t a t e s  t h e  pumping of  t h e  w a t e r  t h e r e f r o m .  T h i s  
w a t e r  i s  i n v a r i a b l y  a c i d ,  and  when it r e a c h e s  t h e  s t r e a m s  of  t h e  
Commonwealth it i s  d e s t r u c t i v e  t o  f i s h  and v a r i o u s  a q u a t i c  l i f e ,  
and i n  some c a s e s  r u i n s  s o u r c e s  of w a t e r  s u p p l y  u t i l i z e d  by i n d i v i d -  
u a l s  and communi t ies .  The re  i s  a l s o  a  d a n g e r  of c u t t i n g  i n t o  a  

. d e e p  mine and t h e r e b y  i n t e r r u p t i n g  t h e  v e n t i l a t i n g  s y s t e m s  w i t h  
a t t e n d a n t  d a n g e r  t o  t h e  m i n e r s  t h e r e  employed. A l so ,  t h i s  method 
of  p r o d u c i n g  b i t u m i n o u s  c o a l  a lways  l e a v e s  e x p o s e d ,  a t  t h e  f o o t  
of  t h e  h i g h  w a l l ,  a v e i n  o f  c o a l .  T h i s  c o a l  may be i g n i t e d  by 
i n t e n t  o r  c a r e l e s s n e s s  and b u r n  i n t o  a  d e e p  mine,  c a u s i n g  
e x p e n s e ,  l o s s  and  d e s t r u c t i o n  of  n a t u r a l  r e s o u r c e s .  n i n g  of  
o t h e r  m a t e r i a l s  by t h e  s t r i p p i n g  method d o e s  n o t  p roduce  a l l  of  
t h e s e  r e s u l t s .  I t  d o e s  p roduce  a s p o i l  p i l e ,  b u t  no e v i d e n c e  h a s  
been  produced  of  any  c a s e  where  t h e r e  was w a t e r  i n  a c u t ,  where  
t h e  o p e r a t i o n  a d j o i n e d  a d e e p  mine ,  o r  where a v e i n  of c o a l  was 
l e f t  exposed  a t  t h e  bo t tom of  t h e  c u t .  C o n s e q u e n t l y  i n  t h i s  t y p e  
o f  min ing  t h e r e  i s  n o t  t h e  same d a n g e r  of f i r e ;  f l o o d i n g  o r  i n t e r -
r u p t i o n  of  v e n t i l a t i n g  s y s t e m s  of  d e e p  m i n e s ,  a s  e x i s t s  i n  t h e  
s t r i p  min ing  of b i tuminous  c o a l .  A l so ,  a n t h r a c i t e  c o a l  h a s  a 
h i g h e r  combus t ion  p o i n t  t h a n  b i t u m i n o u s  c o a l .  These a r e  s u b s t a n -
t i a l  and r e a l  d i f f e r e n c e s  wh ich ,  i n  o u r  o p i n i o n ,  j u s t i f y  t h e  
c l a s s i f i c a t i o n  made by  t h e  a c t .  I t  may be  t r u e ,  t h a t  o t h e r  e v i l s  
e x i s t  i n  t h e  s t r i p  min ing  of  o t h e r  p r o d u c t s  which s h o u l d  be  c o r -
r e c t e d  by t h e  l e g i s l a t u r e .  However, a s t a r t  h a s  been  made, and 
t h e r e  i s  a u t h o r i t y  f o r  t h e  p r o p o s i t i o n  t h a t  when an  e v i l  i s  con-
s p i c u o u s l y  i n  need  of c o r r e c t i o n ,  a c t i o n  may be t a k e n ,  a l t h o u g h  
o t h e r  e v i l s  e x i s t  which  a r e  n o t  c o r r e c t e d . "  

The mYeat 

The s t r i p  min ing  of  a n t h r a c i t e  c o a l  i s  cove red  u n d e r  a 
s e p a r a t e  a c t .  The p r o v i s i o n s  of  t h e  a n t h r a c i t e  c o a l  a c t  a r e  s i m i -
l a r  t o  t h e  b i t u m i n o u s  c o a l  a c t .  

R e c l a m a t i o n  S t a n d a r d s .  The G e n e r a l  Assembly .of Kentucky 
a d o p t e d  t h e  most  s t r i n g e n t  s t r i p  min ing  law of any  s t a t e  i n  1966.13 
I n  p a r t i c u l a r ,  t h e  Kentucky a c t  r e q u i r e s  c o m p l e t e  b a c k f i l l i n g  of 
a l l  a r e a  s t r i p  mines  a s  w e l l  a s  r e d u c t i o n  and  b a c k f i l l i n g  o f  h igh -  
w a l l s  of  c o n t o u r  s t r i p  mines .  With r e s p e c t  t o  t h e  c o n t o u r  mines ,  
t h e  s t e e p e s t  s l o p e  of t h e  r e d u c e d  o r  b a c k f i l l e d  h i g h w a l l  and of t h e  
o u t e r  s l o p e  o f  t h e  f i l l  bench must  n o t  be g r e a t e r  t h a n  f o r t y  f i v e  
d e g r e e s  f rom h o r i z o n t a l ;  p r o v i d e d  t h a t  i f  t h e  h i g h w a l l  i s  composed 
of  s o l i d  r o c k  and  n o t  s u i t a b l e  f o r  v e g e t a t i v e  c o v e r ,  m o d i f i c a t i o n  
o f  t h i s  r e q u i r e m e n t  may be made. B a c k f i l l i n g  a l s o  i s  r e q u i r e d  u n d e r  
P e n n s y l v a n i a ' s  " A n t h r a c i t e  S t r i p  Mining Act." A l l  p i t s  100 f e e t  o r  
l e s s  i n  d e p t h  must be c o m p l e t e l y  b a c k f i l l e d ,  and p i t s  e x c e e d i n g  100 

13. 	 Kentucky G e n e r a l  Assembly,  R e g u l a r  S e s s i o n  1966,  

House B i l l  No. 36. 




f e e t  i n  d e p t h  must be b a c k f i l l e d  t o  a d e g r e e  de termined by t h e  l a n d  
r e s t o r a t i o n  board.  However, i f  a p i t  i s  w i t h i n  250 f e e t  of any 
d w e l l i n g  o r  100 f e e t  of alf ight-of-way of any highway, t h e  p i t  must 
be b a c k f i l l e d  comple te ly .  

I n d i a n a  and Ohio laws r e q u i r e  l e v e l i n g  of r i d g e s  t o  a r o l l i n g  
c o n t o u r  o r  topography;  t h e  I l l i n o i s  S t a t u t e  p r o v i d e s  f o r  t h e  g r a d i n g  
of r i d g e s  a d j a c e n t  t o  highways t o  a  10 f o o t  wid th  a t  t h e  t o p ;  t h e  
Maryland a c t  a l s o  r e q u i r e s  l e v e l i n g  of s p o i l  peaks t o  pe rmi t  p l a n t i n g  
of v e g e t a t i o n ;  and t h e  West V i r g i n i a  law p r o v i d e s  t h a t  r e c l a m a t i o n  
d e p o s i t  of $150 p e r  a c r e  s a t i s f i e s  t h e  requ i rement  s e t  by t h e  conse r -
v a t i o n  d i s t r i c t .  

Bonding r e q u i r e m e n t s  a l s o  a r e  c o n t a i n e d  i n  a l l  s t a t e  laws f o r  
r e c l a m a t i o n .  Pennsylvania  law p r o v i d e s  t@...The bond s h a l l  be a t  
t h e  r a t e  of f i v e  hundred d o l l a r s  ($500) p e r  a c r e ,  u n l e s s  it h a s  been 
de te rmined  by t h e  s e c r e t a r y  t h a t  a bond i n  e x c e s s  of f i v e  hundred 
d o l l a r s  ($500) p e r  a c r e  i s  r e q u i r e d .  The bond s h a l l  n o t  be l e s s  t h a n  
f i v e  thousand d o l l a r s  ($5 ,000)  and s h a l l  be accompanied by an  annual  
r e p o r t . .  ."15 Bond r e q u i r e m e n t s  of o t h e r  s t a t e s  f o l l o w :  

S t a t e  Minimum Bond Required  

Kentucky $2 000 minimum and $100 t o  $500 p e r  a c r e  
I l l i n o i s  $260 p e r  a c r e  w i t h  $1,000 minimum 
I n d i a n a  $1,000 p l u s  $200 p e r  a c r e  
Maryland $2,000 minimum and $500 p e r  a c r e  
Ohio $1,000 minimum and $220 p e r  a c r e  
West V i r g i n i a  $1,000 minimum and $150 p e r  a c r e  
V i r g i n i a  $2,500 minimum and $75 p e r  a c r e  

I n  summary, s t a t e  r e c l a m a t i o n  laws u s u a l l y  r e q u i r e  a permi t  
t o  engage i n  s t r i p  mining,  e x e c u t i o n  of a performance  bond t o  i n s u r e  
comple t ion  of r e c l a m a t i o n  a c t i v i t i e s ,  r e p o r t s  on e x t e n t  of o p e r a t i o n s ,  
and g r a d i n g  and r e v e g e t a t i n g  of a f f e c t e d  a r e a s .  

Co lo rado ' s  V o l u n t a r y  Agreement 

I n  A p r i l  of 1965, t h e  t h r e e  major  c o a l  s t r i p  o p e r a t o r s  
i n  Colorado -- Energy Coal  Company, P i t t s b u r g h  and Midway Coal  Mining 
Company and Peabody Coal  Company -- e n t e r e d  i n t o  an agreement  w i t h  
t h e  C o o r d i n a t o r  of N a t u r a l  Resources .  Th i s  memorandum of unders tand-
i n g  i s  v o l u n t a r y  and by no means b i n d i n g  upon c o a l  s t r i p  o p e r a t o r s  
i n  Colorado.  A copy of t h e  agreement  i s  c o n t i n u e d  i n  Appendix A. 

14. Pennsy lvan ia  S t a t u t e s ,  52  5 681.11. 
15. Pennsy lvan ia  S t a t u t e s ,  5 2  5 681.8. 



Under t h e  memorandum of  u n d e r s t a n d i n g ,  t h e  c o a l  i n d u s t r y  
h a s  comple t e  l a t i t u d e  t o  d e t e r m i n e  t h e  b e s t  method of  r e c l a m a t i o n ,  
t h e  d e g r e e  of r e c l a m a t i o n  needed ,  and  w h e t h e r  r e c l a m a t i o n  i s  f e a s -
i b l e  a t  a l l .  S p e c i f i c a l l y ,  P r o v i s i o n  I V  B of  t h e  agreement  p r o v i d e s t  

P r o v i s i o n  I V  B -- "On any a f f e c t e d  l a n d  whose c h e m i c a l  and 
p h y s i c a l  c h a r a c t e r i s t i c s  a r e  t o x i c ,  d e f i c i e n t  i n  m o i s t u r e  o r  p l a n t  
n u t r i e n t s  o r  composed of  s a n d ,  g r a v e l ,  s h a l e ,  o r  s t o n e  t o  such  an  
e x t e n t  a s  t o  s e r i o u s l y  i n h i b i t  p l a n t  g rowth ,  p l a n t i n g  s h a l l  be h e l d  
i n  abeyance  f o r  a  p e r i o d  of  t e n  ( 1 0 )  y e a r s  a f t e r  t h e  min ing  i s  com-
p l e t e d .  I f ,  d u r i n g  t h i s  t e n  ( 1 0 )  y e a r  p e r i o d ,  n a t u r a l  w e a t h e r i n g  
and l e a c h i n g  o f  s u c h  a f f e c t e d  Lands f a i l s  t o  remove t h e  t o x i c  and 
p h y s i c a l  c h a r a c t e r i s t i c s  i n h i b i t o r y  t o  p l a n t  growth t h e  a f f e c t e d  
l a n d  w i l l  be c o n s i d e r e d  ~ n p l a n t a b l e . ~ ~  

I n  o r d e r  t o  i n s u r e  t h e  s u c c e s s  of  t h e  v o l u n t a r y  program i n  
t h e  y e a r s  a h e a d ,  t h e  C o o r d i n a t o r  of  N a t u r a l  R e s o u r c e s ,  i n  con junc -  
t i o n  w i t h  t h e  v a r i o u s  r e s o u r c e  a g e n c i e s  conce rned  w i t h  problems of 
s t r i p  min ing ,  w i l l  need t o  keep  a b r e a s t  of  new p r o c e d u r e s  and a c t i v -  
i t i e s  of s t r i p  mining  i n  t h e  s t a t e  t o  i n s u r e  t h a t  t h e  memorandum of  
u n d e r s t a n d i n g  meets r e c l a m a t i o n  problems t h a t  may a r i s e .  For  ex-
ample,  where v e g e t a t i o n  o r  b a s i c  r ec l ama t ton  i s  n o t  f e a s i b l e  ( i n  
a r e a s  of e x t r e m e l y  s t e e p  s l o p e s  o r  where s p o i l  i s  h i g h l y  t o x i c  o r  
u n p l a n t a b l e )  s t r i p  mining  may need t o  b e  d i s c o u r a g e d .  

With i n d u s t r y  b e a r i n g  t h e  e n t i r e  c o s t  of  a  r e c l a m a t i o n  pro-  
gram, c o n s i d e r a t i o n  a l s o  n e e d s  t o  be g i v e n  t o  economic c o s t s  of r e -
c l a m a t i o n .  M a r g i n a l  o p e r a t i o n s  s imply  can  n o t  be e x p e c t e d  t o  pro-  
v i d e  t h e  d e g r e e  of r e c l a m a t i o n  u n d e r  a  v o l u n t a r y  agreement  t h a t  t h e  
more p r o s p e r o u s  mine o p e r a t i o n s  a r e  a b l e  t o  a c c o m p l i s h ,  s u g g e s t i n g  
t h a t  i f  c o a l  s t r i p  o p e r a t i o n s  i n  t h e  s t a t e  c o n t i n u e  on a r a t h e r  
l i m i t e d  b a s i s ,  and o n l y  t h e  most p r o f i t a b l e  seams d e v e l o p e d ,  t h e  
g r e a t e r  t h e  l i k e l i h o o d  f o r  c o n t i n u e d  c o o p e r a t i o n  on t h e  p a r t  o f  
i n d u s t r y .  

C l a s s i f i c a t i o n  of  ' S t r i p  Mine S p o i l s  

S t r i p  mine r e c l a m a t i o n  i n  t h e  E a s t e r n  U n i t e d  S t a t e s  h a s  pro-  
v i d e d  v a l u a b l e  r e c l a m a t i o n  r e s e a r c h  on t r e e  p l a n t i n g  and v e g e t a t i o n  
o f  mine s p o i l  banks ,  and a s  a r e s u l t  a d e q u a t e  growth can  now be 
e s t a b l i s h e d  u n d e r  many d i f f e r e n t  s o i l  c o n d i t i o n s .  There  a r e  i n d i c a -
t i o n s ,  however ,  t h a t  a d d i t i o n a l  s t u d y  i s  needed f o r  s o i l  s t a b i l i z a -  
t i o n  and w a t e r  q u a l i t y  c o n t r o l .  A r e c e n t  r e p o r t  i n  t h e  Ohio J o u r n a l  
of  S c i e n c e  a l s o  s u g g e s t s  t h e  need f o r  d e v e l o p i n g  a n a t i o n a l  sys t em 
of c l a s s i f y i n  s t r i p  mine s p o i l s  w i t h  r e s p e c t  t o  pH f a c t o r  . ( a c i d i t y  
o r  a l k a l i n i t y  3, s t o n i n e s s ,  and s l o p e .  C l a s s i f i c a t i o n  of  s p o i l s  w i t h  
r e s p e c t  t o  v e g e t a t i o n  would p r o v i d e  i n f o r m a t i o n  a s  t o  p o s s i b l e  l a n d  
u t i l i z a t i o n .  For  i n s t a n c e ,  c r o p l a n d  i s  l i m i t e d  t o  s p o i l s  i n  which 
t o x i c  m a t e r i a l  and s t o n e s  a r e  b u r i e d ,  t h e  s u r f a c e  i s  l e v e l e d ,  t h e  
t o p s o i l  i s  r e t u r n e d ,  and s l o p e s  do n o t  exceed  1 2  p e r  c e n t .  -Under 
t h e s e  c o n d i t i o n s  t h e  l a n d  u s e  and c o n s e r v a t i o n  p r a c t i c e s  needed a r e  
t h e  same a s  f o r  t h e  o r i g i n a l  s o i l  t y p e .  On s p o i l  m a t e r i a l  t h a t  h a s  
a pH f a c t o r  of 5.5 o r  more,  h a s  been g r a d e d ,  i s  n o t  s t o n y ,  and h a s  



s l o p e s  of more t h a n  12 p e r  c e n t ,  t h e  l a n d  cou ld  be used f o r  hayland.  
Under t h e s e  c o n d i t i o n s  seed m i x t u r e s  s i m i l a r  t o  t h o s e  used f o r  o r -  
d i n a r y  a g r i c u l t u r a l  l a n d  may be used ,  b u t  p r e f e r a b l y  a t  s l i  h t l y  
h i g h e r  r a t e s .  Where t h e  s u r f a c e  i s  s t o n y ,  such l a n d  o r  s o i ?  i s  
l i m i t e d  t o  p a s t u r e l a n d ,  woodland, w i l d l i f e ,  o r  r e c r e a t i o n a l  uses .  
When t h e  pH f a c t o r  can  be c o r r e c t e d  t o  6.0 o r  6 .5  by t h e  a p p l i c a t i o n  
of l i m e ,  a s e e d  m i x t u r e  of o r c h a r d  g r a s s ,  broome g r a s s ,  o r  t imothy 
w i t h  a l f a l f a  can  be used.  S o i l s  w i t h  a  pH f a c t o r  below 4.0 a r e  n o t  

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

With t h e  e x c e p t i o n  of work conducted  by t h e  c o a l  mine 
i n  c o n j u n c t i o n  w i t h  t h e  Colorado S t a t e  F o r e s t  S e r v i c e ,  v e r y  

n fo rmat ion  i s  a v a i l a b l e  c o n c e r n i n g  v e g e t a t i o n  of mine s p o i l s  
of t h e  a r i d  West. It  i s  i n t e r e s t i n g  t o  n o t e  t h a t  mine s p o i l s  i n  
t h e  West t e n d  t o  be a l k a l i n e ,  w h i l e  i n  t h e  E a s t e r n  Uni ted  S t a t e s  an  
a c i d i c  c o n d i t i o n  e x i s t s .  For  t h e s e  r e a s o n s ,  t h e  S t a t e  F o r e s t e r  i s  
r e q u e s t i n g  a d d i t i o n a l  funds  t o  e s t a b l i s h  a  r e s e a r c h  program i n v o l v -  
i n g  a  s t u d y  of t h e  f e a s i b i l i t y  of v e g e t a t i n g  a l l  mine s p o i l s  i n  t h e  
s t a t e ,  t h a t  i s ,  t h e  v e q e t a t i o n  of s u r f a c e  mine a r e a s  and t h e  mine 
dumps of underground mines. The f o l l o w i n g  exc 'erp t  of a  budget  re-
q u e s t  p repared  by Tom Borden, S t a t e  F o r e s t e r ,  i l l u s t r a t e s  t h e  need 
f o r  r e s e a r c h  of  t h e  problems of e s t a b l i s h h g  p l a n t  growth on mine 
s p o i l : 

" L i t t l e  r e s e a r c h  h a s  been conducted t o  de te rmine  methods 
t o  e s t a b l i s h  p l a n t s  on t h e  mine-spo i l  dumps of Colorado t h a t  may 
remain b a r r e n  a f t e r  many y e a r s  of exposure .  Grubb (M. S. T h e s i s ,  
1965)  s t u d i e d  methods t o  r e c l a i m  t h e  mine t a i l i n g  s p o i l s  a t  Climax. 
A p r e l i m i n a r y  examina t ion  of o i l  s h a l e  r e s i d u e s  a t  Anvi l s  P o i n t  
n e a r  R i f l e  (Ray Cogburn, G a r f i e l d  County Agent ,  Glenwood S p r i n g s )  
and w i t h  c o a l  s t r i p  mining w a s t e s  n e a r  Steamboat  S p r i n g s  ( ~ c o t t  
Brundage, Peabody Coal  Co. , and K. K i lborn ,  Colorado S t a t e  F o r e s t  
s e r v i c e )  have been made. L imi ted  p r e l i m i n a r y  i n v e s t i g a t i o n s  have 
been conducted on w a s t e s  from o t h e r  i s o l a t e d  l o c a t i o n s .  No system- 
a t i c  r e s e a r c h  program h a s  been e s t a b l i s h e d  t o  i n v e s t i g a t e  t h e  
p o s s i b i l i t y  of p l a n t  c o l o n i z a t i o n  of  mine s p o i l s  o f . C o l o r a d o  i n  
r e l a t i o n  t o  t h e  p h y s i c a l  and chemical  p r o p e r t i e s  of t h e  s p o i l s ,  t h e  
c l i m a t i c  environment  and t h e  t o p o g r a p h i c  f e a t u r e s .  Such a  r e s e a r c h  
program is  needed i n  o r d e r  t o  e s t a b l i s h  g e n e r a l  p rocedures  r e q u i r e d  
t o  v e g e t a t e  t h e  many k i n d s  of s p o i l s  s c a t t e r e d  th roughou t  t h e  s t a t e .  

" F e r t i l i t y  a n a l y s i s  of a few i s o l a t e d  mine-spo i l  a r e a s  
has  shown t h a t  t h e  w a s t e s  r a n g e  i n  pH from s t r o n g l y  a c i d  ( p ~  3 )  t o  
s t r o n g l y  a k k a l i n e  ( p ~  10). The s a l t  c o n t e n t  may be s o  h i g h  t h a t  
few p l a n t  s p e c i e s  w i l l  grow on them w i t h o u t  r e c l a m a t i o n .  S o i l  
f e r t i l i t y  a n a l y s i s  h a s  shown t h a t  most of t h e  was te  m a t e r i a l s  a r e  
low i n  a v a i l a b l e  p l a n t  n u t r i e n t s .  Some s p o i l  m a t e r i a l s  may c o n t a i n  
r a d i o a c t i v e  m a t e r i a l s .  

" P h y s i c a l  p r o p e r t i e s  of t h e  mine w a s t e  m a t e r i a l  v a r i e s  
g r e a t l y ,  a l s o .  The t e x t u r e  r a n g e s  from s i l t  and c l a y  m a t e r i a l ,  
t h r o u g h  s a n d s  t o  g r a v e l s  and even l a r g e  b o u l d e r s .  The water -holding 
c a p a c i t y  and a e r a t i o n  c h a r a c t e r i s t i c s  of such m a t e r i a l s  a r e  impor-
t a n t  t o  t h e  maintenance  of p l a n t  growth. 



"Co lo rado  d i f f e r s  c o n s i d e r a b l y  f rom t h e  e a s t e r n  U n i t e d  
S t a t e s  where e x t e n s i v e  s t u d i e s  have  been c o n d u c t e d  w i t h  s t r i p  
mine s p o i l s .  Most of t h e  e a s t e r n  s p o i l s  a r e  a c i d  and a r e  i n  c l i -  
m a t i c  zones  of  h i g h  r a i n f a l l  which f a v o r s  t h e  e s t a b l i s h m e n t  o f  
p l a n t s .  Some mine s p o i l s  i n  C o l o r a d o  are  l o c a t e d  where r a i n f a l l  
i s  less  t h a n  10 i n c h e s  a n n u a l l y  and a few s p o i l s  a re  l o c a t e d  i n  
a r e a s  where r a i n f a l l  i s  o v e r  17 or 18 i n c h e s .  

" R e s e a r c h  i s  needed  t o  c h a r a c t e r i z e  t h e  mine s p o i l  
d e b r i s  r e s u l t i n g  from t h e  v a r i o u s  min ing  o p e r a t i o n s  i n  Colorado .  
T h i s  i n c l u d e s  p r o c e s s e d  a s  w e l l  a s  non-p roces sed  r e s i d u e s .  A f t e r  
t h e  m i n e  s p o i l s  a r e  c h a r a c t e r i z e d ,  methods t o  grow p l a n t s  on t h e  
s p o i l s  w i l l  b e  d e t e r m i n e d .  T h i s  w i l l  i n c l u d e  t h e  i n v e s t i g a t i o n  of 
p h y s i c a l  and f e r t i l i t y  t r e a t m e n t  and t h e  u s e  of  a d a p t e d  and  t o l e r -  
a n t  s p e c i e s  r e q u i r e d  t o  e s t a b l i s h  p l a n t  c o v e r  on t h e  s p o i l  o r  t o  
s c r e e n  t h e  a r e a  u n d e r  t h e  v a r i o u s  e n v i r o n m e n t a l  c o n d i t i o n s  of Colo-  
r a d o  where mine s p o i l s  o c c u r .  

#'The g e n e r a l  r e s e a r c h  p l a n  c o n s i - s t s  of t h r e e  p h a s e s t  
f i r s t ,  a s u r v e y  and mapping of  t h e  mine s p o i l  a r e a s  of Co lo rado ;  
s e c o n d ,  p h y s i c a l  and  c h e m i c a l  a n a l y s i s  of s e l e c t e d  t y p e s  of mine- 
s p o i l  m a t e r i a l s ;  t h i r d ,  s t u d i e s  of  methods t o  c o l o n i z e  o r  t o  s c r e e n  
t y p i c a l  c l a s s e s  of s p o i l s  w i t h  p l a n t s .  The p l a h  i n  more d e t a i l  
f o l l o w s : 

1. 	 The m i n e - s p o i l  a r e a s  i n  C o l o r a d o  w i l l  be s u r v e y e d ,  
mapped and c a t e g o r i z e d :  ( a )  by l o c a t i o n  and t y p e  
of  o p e r a t i o n ,  i n c l u d i n g  w h e t h e r  c h e m i c a l l y  p r o c e s s e d  
o r  n o t ;  ( b )  s i z e ,  t o p o g r a p h y  and s l o p e  of s p o i l ;  
( c )  t i m e  of e x p o s u r e  t o  w e a t h e r i n g ;  and ( d )  c l i m a t i c  
env i ronmen t .  The s u r v e y  w i l l  i n c l u d e  a summary of 
a t t e m p t s  t o  r e c l a i m  mine s p o i l s  i n  C o l o r a d o  and a 
l i t e r a t u r e  r e v i e w  of s t u d i e s  conduc ted  e l s e w h e r e .  
T h i s  p h a s e  of t h e  p r o j e c t  may r e q u i r e  6 t o  1 2  months. 

2. 	 P h y s i c a l  p r o p e r t i e s  s i g n i f i c a n t  t o  p l a n t  g rowth  on 
t h e  mine s p o i l s  w i l l  be  d e t e r m i n e d .  T h i s  w i l l  i n -
c l u d e  t e m p e r a t u r e  c h a r a c t e r i s t i c s  of t h e  s p o i l  a s  
r e l a t e d  t o  c o l o r  and  s l o p e ,  w a t e r - h o l d i n g  and 
d r a i n a g e  p r o p e r t i e s ,  and  s u s c e p t i b i l i t y  t o  wind 
and w a t e r  e r o s i o n .  

3. 	 Chemica l  p r o p e r t i e s  of  t h e  s p o i l  m a t e r i a l  w i l l  be 
d e t e r m i n e d .  The f e r t i l i t y  s t a t u s  w i l l  be e v a l u a t e d  
by c h e m i c a l  s o i l  t e s t s  and g r e e n h o u s e  e x p e r i m e n t s .  
I n  a d d i t i o n ,  i d e n t i f i c a t i o n  of  p o s s i b l e  t o x i c  sub-  
s t a n c e s  o r  c o n d i t i o n s  w i l l  be made. These i n c l u d e  
e x c e s s i v e  a c i d i t y ,  a l k a l i n i t y ,  o r  s a l i n i t y . ,  o r  t h e  
p r e s e n c e  of  i o n s  t o x i c  t o  p l a n t  g rowth .  

4. 	 P l a n t  s p e c i e s  t h a t  w i l l  grow i n  t h e  m i n e - s p o i l  
r e s i d u e s  w i l l  be  d e t e r m i n e d .  T h i s  w i l l  i n v o l v e  
f i r s t ,  t h e  minimum p h y s i c a l  and  c h e m i c a l  t r e a t m e n t  



r equ i r ed  t o  grow p l a n t s  i n  c o n t r o l l e d  environment$ 
(greenhouse and/or growth chamber) and secondly,  
t h e  t rea tment  r equ i r ed  t o  grow t h e  p l a n t s  under con-
d i t i o n s  a s  t hey  e x i s t  a t  t h e  s i t e ,  w i th  and without  
aging,  P l an t  s p e c i e s  t o  be i n v e s t i g a t e d  inc lude  those  
adapted a s  w e l l  a s  s p e c i e s  new t o  t h e  a r ea ,  Emphasis
w i l l  be placed on s p e c i e s  t h a t  come n e a r e s t  t o  meet- 
ing  t h e  recommended use  f o r  t h e  s p o i l  area .  

5. 	 S p o i l  m a t e r i a l s  i n  Colorado w i l l  be c l a s s i f i e d  a s  t o  
t ype  of t r ea tmen t  r equ i r ed  t o  co lon ize  o r  t o  sc reen  
w i t h  v a r i o u s  s p e c i e s  i n  r e l a t i o n  t o  t h e  c l i m a t i c  
environments a t  t h e  s i t e  of t h e  spo i l . "  

I n  o r d e r  t o  c a r r y  ou t  t h e  aforementioned program, t h e  S t a t e  
Fo res t e r  i s  r eques t ing  a d d i t i o n a l  funds i n  conjunc t ion  wi th  t h e  
Agronomy Department of Colorado S t a t e  U n i v e r s i t y ;  

I tem- 1st Year 2nd Year 3 rd  Year  4 t h  Year 5 t h  Year 
Agronomist $ 11,000 $ 11,770 $ 12,594 3 13,476 $ 14,419 

PERA 660 706 756 809 865 

Technician 6 ,500 6 ,955 7,442 7,963 8,520 
PERA 390 4  17 447 478 511 

Operat ing expense 6 ,250 4 ,800 6,720 7,100 7,100 

C a p i t a l  o u t l a y  2,500 2,500 2,000 1 ,000 -
3 27,300 3 27,148 3 29,959 $ 30,826 $ 31,415 



S u r f a c e  Mininq of  M i n e r a l s  O t h e r  t h a n  Coal 

Sand and G r a v e l  I n d u s t r y  

On May 25, 1%6,  t h e  Committee on S t r i p  Mining met w i t h  
r e p r e s e n t a t i v e s  of t h e  sand  and g r a v e l  i n d u s t r y ,  a s  w e l l  a s  l o c a l  
p l a n n i n g  o f f i c i a l s ,  t o  r e v i e w  problems posed by t h e  s u r f a c e  mining  
of sand  and g r a v e l .  I n  C  o r a d o ,  t h e  sand  and g r a v e l  i n d u s t r y  
r e p r e s e n t s  a $20,000,000 p e r  y e a r  i n d u s t r y .  Sand and g r a v e l  i s  
a b a s i c  m a t e r i a l  f o r  t h e  c o n s t r u c t i o n  o f  homes, c h u r c h e s ,  s c h o o l s ,  
s u r f a c e d  h ighways ,  commerc ia l  b u i l d i n g s ,  dams, e t c .  Sand and  g r a v e l  
i s  t r u l y  a l o c a l  i n d u s t r y  s i n c e  t h e  n a t u r e  of t h e  p r o d u c t  and t h e  
economics of t r a n s p o r t a t i o n  r e q u i r e  t h a t  t h e  i n d u s t r y  be l o c a t e d  i n  
c l o s e  p r o x i m i t y  t o  marke t s .  A t  t h e  May 25 m e e t i n g ,  it was p o i n t e d  
o u t  t o  t h e  commit tee  t h a t  t h e  b a s e  c o s t  of s a n d  and r a v e l  of  $1.00 
p e r  t o n  i n c r e a s e s  f rom f i v e  t o  sipx c e n t s  f o r  e a c h  m i ?e t r a n s p o r t e  
Thus t h e  p r i c e  of  g r a v e l  d o u b l e s  f o r  e v e r y  1 7  miles t r a n s p o r t e d .  f? 

The s u p p l y  of  s and  and  g r a v e l  i n  t h e  Denver a r e a  i s  r a p i d l y  
b e i n g  d e p l e t e d  t h r o u g h  u r b a n  development .  For  example,  t h e  h igh -  
e s t  g r a d e  of sand  and g r a v e l  d e p o s i t s - i n  t h e  m e t r o p o l i t a n  a r e a  a r e  
found a l o n g  C l e a r  Creek .  O r i g i n a l l y  some 330 m i l l i o n  t o n s  were 
a v a i l a b l e ;  l8 o v e r  200  m i l l i o n  t o n s  have been l o s t  t o  u rban  deve lop -  
ment. The t o t a l  v a l u e  o f  s a n d  and g r a v e l  d e p o s i t s  l o s t  i n  t h e  Den- 
v e r  M e t r o p o l i t a n  a r e a  e x c e e d s  t h e  e n t i r e  a s s e s s e d  v a l u a t i o n  of J e f f -
e r s o n  County. Of t h e  known r e m a i n i n g  d e p o s i t s  of sand and g r a v e l  i n  
t h e  Denver M e t r o p o l i t a n  a r e a ,  a p p r o x i m a t e l y  100,000,000 t o n s  a r e  l o -
c a t e d  i n  t h e  w a t e r  impoundment a r e a  of t h e  C h a t f i e l d  Dam. I f  t h e  
sand  and g r a v e l  d e p o s i t s  o f  t h e  C h a t f i e l d  Dam a r e  n o t  c o n s e r v e d ,  t h e  
known r e s e r v e s  i n  t h e  Denver a r e a  w i l l  be e x h a u s t e d  i n  t e n  y e a r s .  
Although sand  and g r a v e l  i s  i n  abundan t  s u p p l y  o u t s i d e  of  t h e  a r e a ,  
t h e  c o s t  of sand  and g r a v e l  w i l l  s k y r o c k e t  w i t h  t h e  i n c r e a s e  i n  
t r a n s p o r t a t i o n  c o s t s .  

A s  p o i n t e d  o u t  by Lee Wolsey, Arapahoe County P l a n n i n g  
D i r e c t o r ,  a t h r e e f o l d  problem i s  p r e s e n t e d  by sand  and g r a v e l  mining:  

1) need t o  p r o t e c t  known d e p o s i t s  of sand  and g r a v e l  f rom 
encroachment  of u r b a n  development ;  

2) sand  and g r a v e l  o p e r a t i o n s  may be i n  c o n f l i c t  w i t h  o r  
i n c o m p a t i b l e  w i t h  s u r r o u n d i n g  u s e s  ( f o r  example,  t h e  n o i s e ,  d u s t ,  
t r a f f i c ,  e t c . ,  o f  a s and  and g r a v e l  o p e r a t i o n  o f t e n  c o n f l i c t s  w i t h  
r e s i d e n t i a l  s u r x o u n d i n g s ) ;  and  

16. 	 Annual R e p o r t ,  1964,  C o l o r a d o  Bureau of Mines. 
17.  	 "Minutes  of  Meet ing ,"  Committee on S t r i p  Mining ,  May 25 ,  1966 
18. 	 Sand and G r a v e l  R e s o u r c e s ,  I n t e r - c o u n t y  R e g i o n a l  P l annfng  


Commission. 




3 )  f o l l o w i n g  comple t ion  of a  sand and g r a v e l  o p e r a t i o n ,  
r e c l a m a t i o n  of t h e  a r e a  i s  needed. With t h i s  i n  mind, Mr. Woolsey 
p r e s e n t e d  t h e  f o l l o w i n g  remarks t o  t h e  committee: 

" . . .With in  one-hal f  h o u r ' s  d r i v e  from t h i s  b u i l d i n g  ( S t a t e  
c a p i t o l )  i t  i s  p o s s i b l e  t o  see t h e  s c a r s  of sand and g r a v e l  excava- 
t i o n  and t h e  r e s u l t i n g  d e t e r i o r a t i o n  of s u r r o u n d i n g  p r o p e r t i e s .  Too 
o f t e n  t h e  l a n d  owner, hav ing  r e a l i z e d  a n  income from t h e  s a l e  of sand 
and g r a v e l ,  w r i t e s  o f f  t h e  p r o p e r t y  a s  unusable .  P i t s  where wet 
o p e r a t i o n s  have been conducted  become a n  a t t r a c t i v e  n u i s a n c e  f o r  
c h i l d r e n .  A l l  o f  u s  a r e  aware of t h e  t r a g e d i e s  t h a t  occur  i n  t h e s e  
a r e a s .  Dry o p e r a t i o n s  i n i t i a l l y  become a  s o u r c e  of d u s t  and,  a t  
b e s t ,  become overgrown w i t h  weeds which c o n t r i b u t e  t o  r e s p i r a t o r  ra i l m e n t s  and g e n e r a l  d i s c o m f o r t  i n  t h e  neighborhood.  A l l  t o o  of en 
t h e  worked-out p i t s  a r e  c o n v e r t e d  i n t o  dump grounds  which p rov ide  
e x c e l l e n t  b reed ing  p l a c e s  f o r  vermin.  From s t u d i e s  t h a t  have been done 
it  i s  obv ious  t h a t  t h e  l a n d  can  be rec la imed  and can ,  i n  f a c t ,  be-
come a v a l u a b l e  a s s e t  t o  t h e  community. Bu t ,  i n  o r d e r  t o  accompl ish  
t h i s ,  p l a n s  must be developed and approved b e f o r e  e x c a v a t i o n  begins .  
Assurance must be g i v e n  government t h a t  t h e  pl.ans w i l l  be execu ted  
and r e s t o r a t i o n  w i l l  be completed.  We a r e  a l l  aware of t h e  problems 
and t h e  p o t e n t i a l  s o l u t i o n s ,  bu t  it is up - t o  t h e  l e g i s l a t u r e  t o  d e l e -  
g a t e  t h e  a u t h o r i t y  t o  p rov ide  l o c a l  c o n t r o l  t o  a s s u r e  t h a t  t h e r e  i s  
a  c o n s e r v a t i o n  of sand and g r a v e l  d e p o s i t s ,  t h a t  t h e r e  can  be u t i l i z a -  
t i o n  of t h e s e  d e p o s i t s  and t h a t  r e s t o r a t i o n  p roceeds  i n  an o r d e r l y  
f a s h i o n  t o  e l i m i n a t e  t h e  problems t h a t  we have e x p e r i e n c e d  i n  t h e  
p a s t . "  1 9  

A s  p o i n t e d  o u t  by J. K. Smith ,  D i r e c t o r  of t h e  I n t e r - c o u n t y  
Reg iona l  P lann ing  Commission, t h e r e  i s  no s p e c i f i c  l e g i s l a t i o n  
a u t h o r i z i n g  l o c a l  government t o  r e q u i r e  sand and g r a v e l  o p e r a t o r s  t o  
comply w i t h  minimum s t a n d a r d s  f o r  t h e  r e c l a m a t i o n  of sand and g r a v e l  
mines. However, s u f f i c i e n t  a u t h o r i t y  f o r  t h e  c o n t r o l  of new sand 
and g r a v e l  mining a c t i v i t i e s  may e x i s t  under  t h e  g e n e r a l  zoning 
powers of t h e  county  commissioners .  T h i s  a u t h o r i t y ,  of c o u r s e ,  would 
n o t  p r o v i d e  a means f o r  e n f o r c i n g  r e c l a m a t i o n  s t a n d a r d s  on e x i s t i n g  
g r a v e l  o p e r a t i o n s .  N e v e r t h e l e s s ,  M r .  Smith recommended t h a t  l o c a l  
government be g i v e n  an o p p o r t u n i t y  t o  p r o v i d e  f o r  3be r e g u l a t i o n  of  
sand and g r a v e l  mining under  e x i s t i n g  zoning laws. 

Enforcement of h e a l t h ,  s a f e t y ,  and r e c l a m a t i o n  s t a n d a r d s  
by l o c a l  zoning a u t h o r i t i e s  c o u l d  be accompl ished th rough  a pe rmi t  
and bond system. A s  a c o n d i t i o n  f o r  o b t a i n i n g  a u t h o r i z a t i o n  f o r  
sand and g r a v e l  min ing ,  an o p e r a t o r  must f i l e  a bond t o  i n s u r e  
compl iance  w i t h  t h e  coun ty  zon ing  r e s o l u t i o n .  F o r f e i t u r e  of t h e  
bond r e s u l t s  i n  t h e  e v e n t  an  o p e r a t o r  f a i l s  t o  meet t h e  s t a n d a r d s  
o u t l i n e d  i n  t h e  r e s o l u t i o n .  

19. "Minutes of Mee t ing , "  May 25,  1966,  Appendix B. 
20. I b i d . ,  page 5. 



Oil Shale  

The Green R i v e r  Formation of o i l  s h a l e  is  l o c a t e d  i n  a  
16 ,500 s q u a r e  mile a r e a ,  c o v e r i n g  p a r t s  of Colorado,  Wyoming, and 
Utah. There  a r e  2 ,592 s q u a r e  m i l e s  of t h e  Green R i v e r  Formation i n  
Colorado c o n t a i n i n g  some of t h e  th i ' ckes t  and r i c h e s t  seams i n  t h e  
e n t i r e  fo rmat ion .  The Green R i v e r  Formation is by f a r  t h e  w o r l d ' s  
l a r g e s t  known r e s e r v e  of o i l  s h a l e ,  c o n t a i n i n g  approx imate ly  two 
t r i l l i o n  b a r r e l s  of o i l  o r  abou t  60 per  c e n t  of t h e  p r i n c i p a l  known 
r e s e r v e s . 2 1  Tab le  I l i s t s  c o u n t r i e s  w i t h  t h e  p r i n c i p a l  known r e s e r -
v e s .  Approximately 9 0  p e r  c e n t  of t h e  o i l  s h a l e  r e r v e s  of t h e  
Uni ted  S t a t e s  a r e  owned by t h e  f e d e r a l  government. 11 

The p r o d u c t i o n  of o i l  s h a l e  was ach ieved  a s  e a r l y  a s  1838 
i n  France.  The c u r r e n t  f r e e  wor ld  p r o d u c t i o n  of o i l  s h a l e  i s  approxi -
m a t e l y  t h r e e  t o  f o u r  m i l l i o n  long  t o n s .  T o t a l  world p r o d u c t i o n  i s  
e s t i m a t e d  a t  4 5  t o  50 m i l l i o n  long t o n s .  The l a r g e s t  p roducers  a r e  
Ch ina ,  U.S.S.R., and Sweden. Sweden e n t e r e d  i n t o  o i l  s h a l e  produc- 
t i o n  d u r i n g  World War I1 when pet ro leum was needed t o  supp ly  t h e  
c o u n t r y ' s  f i s h i n g  f l e e t .  The p r o d u c t i o n  of oi.1 s h a l e  i n  Sweden has  
con t inued  under  government a i d .  23 

P r o c e s s i n q  of O i l  S h a l e .  Hea t ing  i s  t h e  o n l y  known commer-
c i a l l y  f e a s i b l e  method of e x t r a c t i n g  o i l  from s h a l e .  The s o l i d  o r -
g a n i c  s u b s t a n c e  i n  o i l  s h a l e ,  known a s  kerogen,  decomposes a t  about  
900 d e g r e e s  f a h r e n h e i t ,  forming o i l  (Co lo rado ' s  Green R i v e r  Formation 
may y i e l d  an  average  of 25 g a l l o n s  p e r  t o n  a t  mineable  s i t e s ) ,  a g a s ,
and s p e n t  s h a l e .  S e p a r a t i o n  of o i l  from s h a l e  may be accomplished 
by a s u r f a c e  r e t o r t  o r  by an underground p rocedure  known a s  t h e  
" i n - s i t u M  method. P r e s e n t  i n d i c a t i o n s  a r e  t h a t  s u r f a c e  r e t o r t i n g  
w i l l  be used  i n  t h e  i n i t i a l  development  of  t h e  s h a l e  o i l  i n d u s t r y .  
To supp ly  a s u r f a c e  r e t o r t ,  underground mining ( room-and-p i l l a r  
method) o r  s u r f a c e  mining may be employed. S u r f a c e  r e t o r t i n g  pro- 
v i d e s  some s e r i o u s  r e c l a m a t i o n  problems. The s p e n t  s h a l e  o r  r e s i d u e  
c o n s t i t u t e s  a  volume a lmos t  a s  g r e a t  a s  t h e  o r i g i n a l  o i l  s h a l e .  
S i n c e  t h e  s p e n t  s h a l e  i s  p u l v e r i z e d  t o  a l a r g e  d e g r e e  d u r i n g  t h e  
c r u s h i n g  and r e t o r t i n g  p r o c e s s e s ,  a t remendous d u s t  problem a l s o  

21. 	 G e o l o g i c a l  Survey r e p o r t e d  i n  Minera l  F a c t s  and Problems,  
Bureau of Mines, U. S.  Department of I n t e r i o r ,  1965 e d i t i o n ,  
page 638. 

22. 	 Remarks made by t h e  Commander 0. R. B u t t e r f i e l d ,  U.S.N. t o  
Th i rd  Symposium on O i l  S h a l e ,  Q u a r t e r l y  of t h e  Colorado School  
of Mines, Volume 61 ,  1966.  

23. 	 O i l -Sha le  Mininq, R i f l e  Colorado,  1944-56, Bureau of Mines, 
U. S. Department of I n t e r i o r ,  ~ull-1, 1964. 



TABLE I 

ESTIMATES OF THE MAJOR KNOWN SHALE-OIL 
RESOURCES OF THE WORLD I N  OIL SHALES ASSAYING 

10 GALLONS PER TON OR MORE 

Country o r  a r e a  O i l  i n  p l a c e ,  Per  Cent 
m i l l i o n  of t o t a i  

42-ga l lon  
b a r r e l s  

\ 

B r a z i l  

Burma 

Canada ( A l b e r t  s h a l e  i n  New Brunswick) 

China ; 


Fushun, Manchuria 
Other  d e p o s i t s  

England 
Germany, West 
S i c i l y  
Luxembourg 
New Zealand 
Republ ic  of t h e  Congo 
Sco t l and  
Sweden 
Thai land 
Uni ted  S t a t e s ;  

Colorado,  Utah,  and Wyoming 

C e n t r a l  and E a s t e r n  S t a t e s  


U.S.S.R; 
Es ton i a  and a d j a c e n t  Leningrad Area 
O the r  European U.S.S.R. 
S i b e r i a  

Other* 

* C o u n t r i e s  having l e s s  t h a n  500,000,000 b a r r e l s  omi t t ed  i n  t a b l e  
bu t  i nc luded  i n  t o t a l .  

Source r  	 Geo log i ca l  Survey,  r e p o r t e d  i n  Mine ra l  F a c t s  and Problems, 
Bureau of Mines, U. S. Department of t h e  I n t e r i o r ,  1965 
e d i t i o n ,  page 638. 



exists. I n  any e v e n t ,  d i s p o s i t i o n  of s p e n t  s h a l e  coupled  w i t h  a  mini-  
mum r e c l a m a t i o n  program of mined a r e a s  p r e s e n t s  a s i g n i f i c a n t  c o s t  
f a c t o r  i n  s h a l e  o i l  mining. 

I n  t h e  d i s t a n t  f u t u r e ,  s h a l e  o i l  mining may be a t t empted  on 
a s u r f a c e  b a s i s .  S i n c e  t h e  overburden i n  some a r e a s  of t h e  Green 
R i v e r  Formation i s  c l o s e  t o  1 , 0 0 0  f e e t  deep,  w i t h  t h e  s h a l e  d e p o s i t s  
a n o t h e r  2 ,000 f e e t  t h i c k  t h e  s u r f a c e  mining of s h a l e  would be a 
tremendous u n d e r t a k i n g .  24 

The r e s i d u e  problem of s h a l e  o i l  mining cou ld  be r e s o l v e d  
th rough  a system of underground r e t o r t i n g .  S i n c e  s h a l e  i s  n o t  porous 
l i k e  s a n d s t o n e ,  t h e  h e a t i n g  of s h a l e  a l o n e  w i l l  n o t  r e l e a s e  t h e  o i l  
i n  a  manner i n  which it can be c o l l e c t e d  i n  poo l s .  However, through 
t h e  use  of n u c l e a r  e x p l o s i v e s ,  it may be p o s s i b l e  t o  f r a c t u r e  t h e  
s h a l e  i n  such a  manner t h a t  t h e  i n - s i t u  p r o c e s s  of r e t o r t i n g  i s  
f e a s i b l e .  The f r a c t u r i n g  of t h e  s h a l e  would e n a b l e  t h e  o i l  t o  be 
c o l l e c t e d  i n  a pool  o r  w e l l  and be pumped t o  t h e  s u r f a c e .  

I n  summary, t h e  economic p r o c e s s i n g  of s h a l e  o i l  h a s  n o t  been 
so lved .  I n  p a r t i c u l a r ,  a number of c o n s e r v a t i o n  problems a r e  f a c i n g  
t h e  s h a l e  o i l  i n d u s t r y .  The s h a l e  o i l  beds  c o n t a i n  a d d i t i o n a l  known 
o r  p o t e n t i a l  m i n e r a l  and nonminera l  r e s o u r c e s .  Among t h e s e  r e s o u r c e s  
a r e  s u r f a c e  l a n d  u s e ,  ground w a t e r ,  s u b s u r f a c e  o i l  and g a s ,  and 
sodium m i n e r a l s .  S t r i p  mining and d i s p o s i t i o n  of s p e n t  s h a l e  cou ld  
cause  s e v e r e  d i s r u p t i o n  of a g r i c u l t u r a l  u s e s ,  a e s t h e t i c  v a l u e s ,  wi ld-
l i f e  h a b i t a t ,  and r e c r e a t i o n .  Improper mining p r a c t i c e s  a l s o  could  
was te  l a r g e  amounts of o i l  s h a l e ,  a d v e r s e l y  a f f e c t  t h e  e x t r a c t i o n  of 
o t h e r  m i n e r a l s ,  and c r e a t e  problems of a i r  and w a t e r  p o l l u t i o n .  
Caving of underground mines a l s o  cou ld  pose a problem f o r  s u r f a c e  
u s e  and s a f e t y .  The e x p e r i m e n t a l  mines a t  R i f l e  w i t h  c e ' l i n g s  up 
t o  75 f e e t  have a l r e a d y  e x p e r i e n c e d  t h r e e  roof  cave i n s .  $5 

24. Op c i t . ,  Minera l  F a c t s  and Problems, page 642 
25. Op. a t . ,  O i l  S h a l e  Mininq,  R i f l e  Co lo rado ,  1944-56, page 134. 



Summary and Committee Recommendations 

I n  t h e  p a s t  few y e a r s ,  c o a l  s u r f a c e  mining i n  t h e  Sou the rn  
Appalachian Mountains h a s  r e c e i v e d  na t ionwide  p u b l i c i t y  because  of 
t h e  e x t e n s i v e  s c a r r i n g  of  t h e s e  mountains t h r o u g h  c o n t o u r  mining 
a c t i v i t i e s ,  Accompanying t h e  l o s s  i n  a e s t h e t i c  v a l u e s  s u r f a c e  
mining a c t i v i t i e s  have c o n t r i b u t e d  t o  problems of s o i l  e r o s i o n ,  
s t r e a m  p o l l u t i o n ,  s t r eam s i l t a t i o n ,  l a n d s l i d e s ,  and f l o o d i n g .  A l l  
i n  a l l ,  t h e  worked o u t  s t r i p  a r e a s  of Appalachia  t ended  t o  c o n t r i -  
b u t e  t o  t h e  l o s s  i n  v a l u e  of a d j a c e n t  p r o p e r t i e s ,  t h e  d e s t r u c t i o n  
of f i s h  i n  s t r e a m s ,  t h e  s i l t a t i o n  of bottom l a n d s  r e d u c i n g  t h e i r  
v a l u e  f o r  f a rming  purposes ,  e t c ,  With t h e s e  problems i n  mind, t h e  
committee embarked on a s t u d y  of s t r i p  mine c o n d i t i o n s  i n  Colorado 
w i t h  a  view towards  p r e v e n t i n g  a  s i m i l a r  occurence  i n  Colorado.  

B r i e f l y ,  a number of b a s i c  d i f f e r e n c e s  e x i s t  between condi-  
t i o n s  i n  t h e  c o a l  s t r i p  a r e a s  of Appa lach ia ,  p a r t i c u l a r 1  t h e  
Mcontour t tm i n e  a r e a s  of E a s t e r n  Kentucky, and t h e  s o - c a l  1ed "a rea"  
s t r i p  mines i n  Colorado.  A c o n t o u r  mine f o l l o w s  t h e  o u t c r o p  of a 
c o a l  seam around t h e  s i d e s  of a  mountain o r  s t e e p  s l o p e .  The c o a l  
seam i s  exposed by s imply  b l a s t i n g  o r - b u l l d o z i n g  t h e  overburden 
down t h e  s l o p e  of t h e  mounta in ,  w i t h  t h e  resul t  t h a t  v e g e t a t i o n  i s  
d e s t r o y e d  n o t  o n l y  where t h e  c u t  i s  made i n t o  t h e  c o a l  seam, b u t  
a l s o  t h e  a r e a  of t h e  s l o p e  below t h e  seam. According t o  f e d e r a l  
s t u d i e s ,  r e c l a m a t i o n  of c o n t o u r  mines i s  much more e x p e n s i v e  t h a n  
r e s t o r a t i o n  of a r e a  mines. P a s t  e x p e r i e n c e  shows t h a t  i n  t h e  e v e n t  
a s l o p e  exceeds  3 0  d e g r e e s ,  normal r e c l a m a t i o n  p r a c t i c e s  have l i t t l e  
chance of s u c c e s s .  The mine w a s t e s  dumped down t h e  s i d e s  of s t e e p  
s l o p e s  a r e  ex t remely  conducive  t o  e r o s i o n ,  Drainage from t h e s e  mine 
a r e a s  i n  Appalachia  o f t e n  i s  h i g h  i n  a c i d  c o n t e n t ,  w i t h  t h e  r e s u l t  
t h a t  s t r eams  may be p o l l u t e d  a s  w e l l  a s  l a d e n  w i t h  s i l t .  

"Areaw t y p e  mines on t h e  o t h e r  hand a r e  found on r e l a t i v e l y  
f l a t  o r  r o l l i n g  t e r r a i n .  A t r e n c h  i s  dug and t h e  overburden p i l e d  
t o  one s i d e .  T h e , s p o i l  banks a r e  s u b j e c t  t o  e r o s i o n ,  of c o u r s e ,  i n  
t h e  same manner a s  c o n t o u r  s t r i p s ;  however, t h e  bottom of t h e  s p o i l  
p i l e s  a r e  much more l i k e l y  t o  h o l d  sediment  and w a t e r  t h a n  t h e  s t e e p  
s l o p e s  of c o n t o u r  mines. Minimum g r a d i n g  of a r e a - t y p e  mines s e a l s  
o f f  t h e  s p o i l  r i d g e s  t o  a  d e g r e e  t h a t  e r o s i o n ,  s t r e a m  p o l l u t i o n ,  
e t c . ,  can be p reven ted .  

Coal  s u r f a c e  mining i n  Appalachia  i s  f a r  more e x t e n s i v e  and 
i n t e n s e  t h a n  c o a l  s t r i p  mining i n  Colorado.  Whereas approx imate ly  
31,000 a c r e s  of l a n d  a r e  d i s t u r b e d  by c o a l  s t r i p  mining i n  Appalachia 
each  y e a r ,  o n l y  a b o u t  100 a c r e s  of l and  w i l l  be o v e r t u r n e d  by c o a l  
s t r i p  mining i n  Colorado  i n  1966. O t h e r  major  d i f f e r e n c e s  i n  con- 
d i t i o n s  between Colorado  and Appalachia  i n c l u d e  t h e  f o l l o w i n g :  

1) The s p o i l  m a t e r i a l  i n  s t r i p  a r e a s  of t h e  E a s t e r n  
Uni ted  S t a t e s  o f t e n  t i m e s  i s  h i g h l y  a c i d i c ,  w h i l e  t h e  s p o i l s  i n  
t h e  C r a i g  a r e a  of Co lo rado  have been a l k a l i n e ,  f o r  t h e  most p a r t .  
Thus t h e  problem of n e u t r a l i z i n g  t o x i c  c o n d i t i o n s  i n h i b i t o r y  t o  
p l a n t  growth may n o t  be a s  e x t e n s i v e  i n  Colorado,  



2) The heavy r a i n f a l l  of Appalachia  p r o v i d e s  a f a r  g r e a t e r  
problem of e r o s i o n  and f l o o d i n g  i n  a r e a s  where v e g e t a t i o n  has  
been d e s t r o y e d  i n  t h e  p r o c e s s  of s t r i p  mining t h a n  c o n d i t i o n s  i n  
t h e  a r i d  west .  

3 )  The major  market  f o r  s t r i p  c o a l  p roduc t ion  is t h e  
g e n e r a t i o n  of e l e c t r i c  power. The p o p u l a t i o n  of t h e  c o a l  produc- 
i n g  s t a t e s  of Appalachia  a l o n e  i s  abou t  37,000,000,  n o t  i n c l u d i n g  
t h e  h i g h l y  popu la ted  urban s t a t e s  i n  c l o s e  p r o x i m i t y ,  Thus t h e  
demands f o r  e l e c t r i c  power f a r  exceed t h e  p o t e n t i a l  f o r  c o a l  
p r o d u c t i o n  i n  Colorado w i t h  i t s  p o p u l a t i o n  of l e s s  t h a n  2,000,000. 

I n  view of t h e  c o n d i t i o n s  p r e s e n t e d  by s t r i p  mine a c t i v i t i e s  
i n  Colorado compared t o  problems p r e s e n t e d  i n  Appa lach ia ,  t h e  comm-
i t t e e  i s  p l e a s e d  w i t h  t h e  p r o g r e s s  be ing  made by t h e  c o a l  i n d u s t r y  
i n  r e c l a i m i n g  s u r f a c e d  mined l a n d s  i n  Rout t  County. I n  p a r t i c u l a r ,  
t h e  committee b e l i e v e s  t h a t  t h e  g r a d i n g  t h i s  p a s t  summer of s p o i l  
r i d g e s  on t h e  Osage Mine, which h a s  been i n a c t i v e  f o r  some f i f t e e n  
y e a r s ,  i s  i n d i c a t i v e  of t h e  good f a i t h  of t h e  c o a l  i n d u s t r y  t o  
c o n t i n u e  t o  r e c l a i m  l a n d s  under  t h e  p r o v i s i o n s  of t h e  v o l u n t a r y  
agreement  w i t h  t h e  C o o r d i n a t o r  of N a t u r a l  Resources .  I f  a reclama-
t i o n  law were adopted  i n  Colorado ,  r e q u i r i n g  c o a l  s t r i p  o p e r a t o r s  
t o  meet minimum s t a n d a r d s  of r e c l a m a t i o n ,  t h i s  law cou ld  n o t  be 
made r e t r o a c t i v e  t o  have f o r c e d  i n d u s t r y  t o  g r a d e  t h e  Osage Mine. 
Thus, t h e  v o l u n t a r y  agreement  has  ach ieved  more, i n  t h i s  i n s t a n c e ,  
t h a n  cou ld  be accomplished by l e g i s l a t i o n .  A s  long  a s  i n d u s t r y  
c o n t i n u e s  t o  meet a  b a s i c  program of r e c l a m a t i o n ,  t h e r e  i s  l i t t l e  
need f o r  t h e  G e n e r a l  Assembly t o  e n a c t  l e g i s l a t i o n  t o  r e q u i r e  t h a t  
which i s  a l r e a d y  be ing  done. The committee b e l i e v e s ,  however, t h a t  
t h e  C o o r d i n a t o r  of N a t u r a l  Resources  shou ld  rev iew v e r y  c a r e f u l l y  
t h e  r e c l a m a t i o n  a c t i v i t i e s  of t h e  c o a l  i n d u s t r y  d u r i n g  1967 and 
r e p o r t  t h e  r e s u l t s  of  h i s  f i n d i n g s  t o  t h e  Second Regu la r  S e s s i o n  
of t h e  F o r t y - s i x t h  G e n e r a l  Assembly. 

I n  t h e  v e r y  n e a r  f u t u r e ,  o i l  s h a l e  mining cou ld  e a s i l y  dwarf 
a l l  o t h e r  mining a c t i v i t i e s  i n  t h e  s t a t e  of Colorado. Although t h e  
commercial p r o d u c t i o n  of o i l  s h a l e  i s  a few y e a r s  away, a  m u l t i -  
m i l l i o n  d o l l a r  inves tment  a l r e a d y  h a s  been made. The Committee 
on S t r i p  Mining i s  p a r t i c u l a r l y  concerned w i t h  t h e  problems of r e c l a -
mat ion  t h a t  a r e  l i k e l y  t o  a r i s e  from o i l  s h a l e  a c t i v i t i e s .  The o i l  
s h a l e  r e s e a r c h  programs have n o t  developed a l l  t h e  answers w i t h  r e s -
p e c t  t o  t h e  d i s p o s i t i o n  of s p e n t  s h a l e ,  p r e v e n t i o n  of a i r  and w a t e r  
p o l l u t i o n ,  and p o s s i b l e  v e g e t a t i o n  of s p e n t  s h a l e .  For  t h a t  m a t t e r ,  
l i t t l e  i n f o r m a t i o n  i s  a v a i l a b l e  concern ing  t h e  v e g e t a t i o n  and r e s t o r -
a t i o n  of mine dumps of a l l  t y p e s  of underground mines. For t h i s  
r e a s o n ,  t h e  committee s u p p o r t s  t h e  proposed r e s e a r c h  program o u t l i n e d  
by t h e  S t a t e  F o r e s t e r ,  c a l l i n g  f o r  t h e  e s t a b l i s h m e n t  of  a r e s e a r c h  
team (an  agronomis t  and a t e c h n i c i a n )  t o  s t u d y  t h e  f e a s i b i l i t y  of 
v e g e t a t i n g  mine s p o i l s  i n  Colorado.  

The committee a l s o  b e l i e v e s  t h a t  i n  view of t h e  p o t e n t i a l  
growth i n  t h e  problems of mine s p o i l  r e s t o r a t i o n ,  t h e r e  i s  need f o r  
con t inued  l e g i s l a t i v e  s t u d y  of t h e  problems of r e c l a m a t i o n  of d i s -  
t u r b e d  s u r f a c e  l a n d s  i n  Colorado,  




