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Abstract.--A genera l  desc r ip t ion  of t he  s i g n i f i -  
cance of coa l  s t r i p  mining i n  Kansas and the  current  
e f f o r t s  t o  reclaim s p o i l  banks t o  f o r e s t  uses.  Land- 
owner's objec t ives  a r e  shown t o  be  t he  most l im i t i ng  
f a c t o r  i n  f o r e s t r y  operat ions.  

S t r i p  mining f o r  coa l  i n  Kansas began i n  
t he  1860's with horse-drawn equipment and hand 
t o o l s ,  working on seams exposed a t  t he  su r f ace  
along creeks and b l u f f s .  D r i f t  and tunnel  
mines began a t  about t he  same time. By 1877, 
a steam-operated shovel  had been introduced and 
s t r i p p i n g  of su r f ace  overburden began. I n  1918, 
t he  f i r s t  e l e c t r i c a l l y  powered shovel  was used 
and s t r i p  mining r ap id ly  displaced tunnel  mining 
i n  the  region (Pierce  and Cour t ie r ,  1937). 

Kansas coa l  occurs i n  the  ea s t e rn  one- 
fou r th  of t h e  s t a t e  i n  what is  p a r t  of t he  
Western I n t e r i o r  Bituminous Coal Province 
(Powell, 1974) . Currently,  t he re  a r e  s i x  com- 
merc ia l  seams of bituminous coa l  i n  southeas tern  
Kansas occurring i n  a s soc i a t i on  wi th  sha l e s ,  
l imestones,  and sandstones of t he  Pennsylvanian 
Era sediments. Some commercial grades of f i r e  
c lay  a r e  a l s o  found a t  some s i t e s .  

The occurrence of l a r g e  amounts of i r o n  
p y r i t e s  i n  Kansas coa l  causes t h ree  s i g n i f i c a n t  
problems : 

1) The s u l f u r  f r a c t i o n  of t he  p y r i t e  
gives an average y i e l d  of over 3% 
sulphur t o  our coal ,  which i n  turn 
causes problems i n  combustion from 
the  a i r  po l lu t ion  poin t  of view. 

-- 

'paper presented a t  t he  Trees f o r  Reclama- 
t i o n  Symposium, Lexington, Kentucky on October 
27-29, 1980. 

2 ~ d e n t i f i c a t i o n  of authors:  

Harold G. Gallaher 
S t a t e  and Extension Fores ter  
Gary G. Naughton 
Ass i t an t  S t a t e  Extension Fores ter  
Department of Fores t ry  
2610 C l a f l i n  Road 
Manhattan, KS 66502 

2) The weathering of t he se  exposed py- 
r i t e s  l e f t  on o ld  mine dumps and 
t i p p l e  s i t e s  is  a source of s u l f u r i c  
ac id  po l lu t ion  i n  p i t  waters  and 
l o c a l  streams . 

3) The oxida t ion  of p y r i t i c  ma te r i a l s  
c r ea t e s  "hot spots"  of t ox i c  wastes 
which occur randomly throughout the  
s p o i l  banks and i n h i b i t  reclamation 
e f f o r t s .  

The reclamation problem i n  Kansas is no t  
l a rge  i n  scope. Since 1969, we have had the  
Mined Land Reclamation and Conservation Act 
(Kansas, 1968), which r equ i r e s  new mines t o  
be leve led  t o  a s u b s t a n t i a l l y  f l a t  sur face .  
The v i s i b l e  r e s u l t s  of t h i s  "reclaim a s  you 
go" requirement, a r e  r ead i ly  apparent .  Re- 
vegeta t ion  is predominantly t o  fescue  pas tu re  
o r  wheat, both of which a r e  common l o c a l  
products  of farming p r a c t i c e s  on un-mined 
lands.  Other common perennia l  forages used 
inc lude  a l f a l f a ,  c lover ,  vetch,  and warm 
season n a t i v e  grasses .  

Pri.or t o  t h e  1969 law, some 46,000 ac re s  
of s t r i p  mined lands were unreclaimed and not  
sub jec t  t c  t he  provis ions  of t he  new law. This 
represents  only .08% of t h e  land i n  Kansas and 
is thus not  a massive problem from the  S t a t e  
perspect ive .  

However, most of t h i s  abandoned land is 
i n  a two-county a r ea  which has  been impacted 
by the  ups and downs of t he  coal-mining econ- 
omy f o r  over a century. I n  t hese  two count ies  
unreclaimed s t r i p  mined lands cover approxi- 
mately 6% of t h e  a r e a - - s t i l l  no t  a massive 
problem. But, t he re  a r e  some townships which 
a r e  near ly  50% s t r i p  mined due t o  t he  concen- 
t r a t i o n  of t h e  commercial coa l  seams. A s  i n  
a l l  problems, t h e  perspect ive  is important. 



As e a r l y  a s  1935, t h e  U.S. F o r e s t  Ser- 
v i c e  e s t a b l i s h e d  t r e e  p l a n t a t i o n  r e s e a r c h  
p l o t s  i n  Kansas s t r i p  mines ( ~ o g e r ,  1949). 
I n  1967, t h e  F o r e s t r y  Department a t  Kansas 
S t a t e  U n i v e r s i t y  i n i t i a t e d  r e s e a r c h  i n  t h e  
s t r i p  mines based upon t h e  work of t h e  USFS 
and designed t o  e v a l u a t e  t r e e  s p e c i e s  s e l e c -  
t i o n  and management p r a c t i c e s  which would 
b e  f e a s i b l e  and p r a c t i c a l  f o r  t h e  reclama- 
t i o n  of s t r i p  mines a s  p r o d u c t i v e  f o r e s t s ,  
(Geyer, 1971) . 

Hardwood f o r e s t s  occur  n a t u r a l l y  on 
about  10% of t h e  l a n d  i n  t h e  reg ion  of 
Kansas where s t r i p  mining has  been concen- 
t r a t e d .  Our work w i t h  p r i v a t e  landowners 
and p u b l i c  o f f i c i a l s  h a s  been based upon 
t h e  concept  t h a t ,  i d e a l l y ,  10% of l and  re-  
claimed would r e t u r n  t o  f o r e s t  uses  s o  t h a t  
t h e  a g r i c u l t u r a l  economy of t h e  a r e a  would 
approach normalcy. 

The F o r e s t r y  Department began a  de- 
t a i l e d  s t u d y  of t h e  s p o i l  bank lands  i n  May 
of 1980 f o r  t h e  purposes of de te rmin ing  t h e  
f e a s i b i l i t y  of e s t a b l i s h i n g  energy f o r e s t  
p l a n t a t i o n s  on t h e s e  lands  a s  a  rec lamat ion  
technique .  The s tudy  i s  designed t o  a s s i -  
m i l a t e  a l l  t h e  p a s t  r e s e a r c h  d a t a  from 
s p o i l  bank exper imenta t ion  p l u s  t h e  i n p u t s  
from a r e c e n t l y  completed s t u d y  on s h o r t  
r o t a t i o n  energy f o r e s t s ,  (Naughton, 1980) . 

Two p o s s i b l e  outcomes a r e  a n t i c i p a t e d :  

1)  p roduc t ion  of cordwood f u e l s  f o r  
d i r e c t  consumption a s  home h e a t i n g  
f u e l .  

2) p roduc t ion  of woodchips f o r  com- 
b u s t i o n  i n  mix ture  w i t h  h igh  s u l -  
f u r  c o a l  f o r  i n d u s t r i a l  use.  

I n  t h e  f i r s t  c a s e ,  our  s tudy  i s  showing 
t h a t  rec lamat ion  is r e l a t i v e l y  low c o s t ,  re-  
l i a b l e ,  b u t  a l s o  low i n  t o t a l  economic pro- 
d u c t i v i t y  because of t h e  time r e q u i r e d  t o  
produce a  c rop  and t h e  low stumpage v a l u e  
p e r  cord.  

I n  t h e  second c a s e ,  rec lamat ion  c o s t s  
w i l l  b e  h i g h e r  because s p o i l  banks w i l l  need 
t o  b e  l e v e l e d  s u f f i c i e n t l y  p r i o r  t o  p l a n t i n g  
t o  a l low f o r  mechanized p l a n t i n g  and har-  
v e s t i n g  of t r e e s .  The r e t u r n s  p e r  a c r e  w i l l  
a l s o  b e  h i g h e r  because of t h e  s h o r t e r  r o t a -  
t i o n  and t h e  h i g h e r  y i e l d  p e r  a c r e .  

I n  b o t h  c a s e s ,  t h e  concept  of reclama- 
t i o n  t o  f o r e s t r y  uses  t a k e s  i n t o  consider-  
a t i o n  t h e  v a l u e  of t h e  head-wall p i t s  f o r  
f i s h i n g  and wate r  based r e c r e a t i o n  and in-  
t ends  t o  develop and enhance t h e s e  v a l u e s  
by : 

1) improving t h e  a c c e s s i b i l i t y  t o  p i t  
w a t e r s .  

2) c o n t r o l l i n g  o n - s i t e  e r o s i o n  which 
p o l l u t e s  t h e s e  w a t e r s .  

3) p l a n t i n g  s h o r e l i n e  v e g e t a t i o n  f o r  
a e s t h e t i c  purposes which would n o t  
be inc luded  i n  t h e  normal h a r v e s t i n g  
cyc le .  

4) exc lud ing  use  by domest ice l i v e -  
s t o c k  s o  t h a t  w i l d  game h a b i t a t  w i l l  
be enhanced. 

PAST RECLAMATION EFFORTS 

Over t h e  y e a r s ,  t h e  Kansas F i s h  and Game 
Commission h a s  acqui red  c o n t r o l  of approxi- 
mately 6,500 a c r e s  of t h e s e  s p o i l  banks f o r  
management a s  p u b l i c  hunt ing  and f i s h i n g  re-  
s e r v e s .  The preponderance of t h i s  ac reage  is 
is  wooded, some of i t  having been p l a n t e d  by 
t h e  C i v i l i a n  Conservat ion Corps i n  t h e  mid- 
1930's  under t h e  d i r e c t i o n  of t h e  U.S. F o r e s t  
S e r v i c e .  A l a r g e r  p o r t i o n  of t h i s  p u b l i c  
l and  is n a t u r a l l y  r e - f o r e s t e d  a s  t h e  r e s u l t  
of management p o l i c i e s  which favored  t r e e s  by 
exc lud ing  domest ic  l i v e s t o c k .  

There a r e  t h r e e  r e c r e a t i o n  developments 
by p r i v a t e  i n d i v i d u a l s  e s t a b l i s h e d  on a  f e e  
b a s i s .  They have r e c e i v e d  some p u b l i c  
f i n a n c i a l  suppor t  i n  t h e  p a s t  f o r  p a r t i a l  re- 
shap ing  of t h e  s p o i l  banks and f o r  some re-  
v e g e t a t i o n  work. For t h e  most p a r t ,  t h e s e  
o p e r a t i o n s  a r e  only modestly s u c c e s s f u l ,  t h e  
owners a l l  having o t h e r  primary sources  of 
income. 

I n d i v i d u a l  landowners have no t  t y p i c a l l y  
p l a n t e d  t r e e s  i n  t h e i r  e f f o r t s  t o  r e c l a i m  
s p o i l  banks. There a r e ,  however, a  few no- 
t a b l e  excep t ions  which have been q u i t e  suc- 
c e s s f u l .  For t h e  most p a r t ,  t r e e  p l a n t i n g  
i s  viewed a s  an a e s t h e t i c  c o r r e c t i o n  t o  t h e  
landscape.  I n  one c a s e  t h e r e  is  a modestly 
s u c c e s s f u l  Christmas t r e e  p l a n t a t i o n .  

A few s m a l l  a r e a s  of s p o i l  banks c l o s e  
t o  P i t t s b u r g  have been reclaimed f o r  country 
homesi tes .  These a r e  extremely popular  b u t  
t h e r e  i s  l i t t l e  hope t h a t  such h i g h l y  devel- 
oped u s e  w i l l  have a  major impact on reclama- 
t i o n .  

We c u r r e n t l y  e s t i m a t e  t h a t  n e a r l y  3,000 
a c r e s  of formerly abandoned s p o i l  banks have 
been reclaimed t o  pasture--mostly fescue-- 
by p r i v a t e  i n d i v i d u a l s  u s i n g  one o r  more of 
a v a i l a b l e  f e d e r a l l y  f inanced  g r a n t s  through 
t h e  Resource Conservat ion and Development 
D i s t r i c t  o r  t h e  A g r i c u l t u r a l  S t a b i l i z a t i o n  
and Conservat ion Serv ice .  



This  l eaves  us  approximately 32,000 Reclamation of n a t u r a l l y  s tocked  s p o i l  
a c r e s  s t i l l  inadequa te ly  t r e a t e d .  banks is r e l a t i v e l y  easy.  I n  most cases  , t h e  

p r i n c i p a l  requirements  a r e  t o  (1)  develop 
access  r o u t e s  i n t o  t h e  a r e a s  f o r  logging 

FOREST MANAGEMENT CONSIDERATIONS purposes and (2) t o  f i n d  markets f o r  r e l a -  
t i v e l y  low-value produc ts .  I n  t h e  f i r s t  

The abandoned s p o i l  bank lands  we a r e  case ,  we a r e  developing a rec lamat ion  model 
d e a l i n g  w i t h  were a l l  mined p r i o r  t o  1969, which w i l l  use  p u b l i c  funds f o r  development of 
t h e  median age of t h e  ac reage  be ing  over  30 low-cost access  r o u t e s .  I n  t h e  second c a s e ,  
y e a r s  o ld .  S u b s t a n t i a l  wea ther ing  of s p o i l s  we a r e  depending upon t h e  i n c r e a s e d  market 
h a s  t aken  p l a c e  dur ing  t h a t  t i m e ,  and t o  f o r  fuelwood t o  consume t h e  m a j o r i t y  of our  
some e x t e n t ,  t i m e  h a s  a l r e a d y  hea led  t h e  product  ou tpu t .  
wounds. 

A g e n e r a l  gu ide  f o r  t h e  rec lamat ion  of 
N a t u r a l  r e v e g e t a t i o n  by cottonwood h a s  s p o i l s  i n  Kansas was prepared  by t h e  S o i l  

been s u b s t a n t i a l l y  s u c c e s s f u l  on 20% of t h e  Conservat ion S e r v i c e  and Kansas S t a t e  Univer- 
a r e a ,  and almost  60% of t h e  unreclaimed a r e a  s i t y  (uSDA, 1969). S p o i l s  c l a s s i f i c a t i o n ,  
h a s  cottonwood and o t h e r  v o l u n t e e r  hardwood s i t e  p r e p a r a t i o n ,  s p e c i e s  s e l e c t i o n ,  manage- 
cover  between 20% and 50% s t o c k i n g .  ment p r a c t i c e s ,  and conserva t ion  measures 

a r e  ou t  l i n e d .  
It is  our  conc lus ion  t h a t  we can expec t  

b i o l o g i c a l  s u c c e s s  i n  t r e e  p l a n t i n g  most of OTHER CURRENT STUDIES 

t h e  t ime i f  we u s e  cottonwood, b l a c k  l o c u s t ,  
l o b l o l l y  p ine ,  and p i n  oak. Black walnut ,  The Center  f o r  P u b l i c  A f f a i r s  and t h e  

b u r  oak, European a l d e r ,  and autumn o l i v e  Kansas Applied Remote Sensing Program of t h e  
a r e  a l s o  h i g h l y  r e l i a b l e  s p e c i e s  f o r  vegeta-  U n i v e r s i t y  of Kansas a r e  j o i n t l y  conduct ing 
t i o n .  a n  inventory  of abandoned mined l a n d s  i n  

Kansas. The p r o j e c t  is  funded by t h e  O f f i c e  
Economic s u c c e s s  of r e f o r e s t a t i o n  appears  Surface Mining* The primary objective 

t o  b e  marginal  a t  b e s t .  It is  our  c u r r e n t  of t h e  inventory  is  t o  i d e n t i f y  h e a l t h ,  

b e l i e f  t h a t  s a l a b l e  q u a n t i t i e s  of c o t  tonwood s a z e t y  and environmental  problems a s s o c i a t e d  
and b l a c k  l o c u s t  can b e  produced from p lan ta -  w i t h  abandoned c o a l  mines i n  t h e  s t a t e .  

t i o n s ,  and t h e r e  is some hope f o r  l o b l o l l y  I n t e r v i e w s  w i t h  county agency personne l ,  
p ine .  The o t h e r  s p e c i e s  appear  t o  b e  sub- l o c a l  o f f i c i a l s ,  and a r e a  r e s i d e n t s  a r e  be ing  
marginal .  conducted t o  i d e n t i f y  s p e c i f i c  problem a r e a s .  

I n  a d d i t i o n ,  e x i s t i n g  medium-scale and h igh  

S o c i o - p o l i t i c a l  successes  i n  r e f o r e s t a -  a l t i t u d e  c o l o r  i n f r a r e d  photography a r e  be ing  
t i o n  seem t o  b e  geared  t o  t h e  f a c t  t h a t  t h e  used t o  e v a l u a t e  g e n e r a l  s i te  c o n d i t i o n s  and 
l o c a l  p u b l i c  w i l l  accep t  a l i m i t e d  amount of t o  i d e n t i f y  problems r e s u l t i n g  from a c i d  

" f o r e s t "  i n  t h e  reg ion .  It is a l s o  important  s p o i l  c o n d i t i o n s  and consequent poor revege- 
t o  r e a l i z e  t h a t  t h e s e  f o r e s t  a r e a s  a r e  accept-  t a t i o n .  On-si te  v i s i t s  a r e  conducted t o  

a b l e  t o  t h e  p u b l i c  from t h e  viewpoint  of e v a l u a t e  and document t h e  problems. The 
a e s t h e t i c s ,  r e c r e a t i o n  and w i l d l i f e  h a b i t a t .  in format ion  gained from t h i s  inven tory  w i l l  

Economic p r o d u c t i v i t y  is n o t  a s i g n i f i c a n t  be  used by t h e  O f f i c e  of Sur face  Mining f o r  

p u b l i c  i s s u e  a t  t h e  l e v e l s  of f o r e s t  which p r i o r i t i z i n g  t h e  rec lamat ion  of abandoned 

w i l l  b e  r e a d i l y  accep tab le .  mined landc 5- Sansas.  

This  same team i s  a l s o  conduct ing a Pro- 
The c r i t i c a l  c o n s i d e r a t i o n s  f o r  us a r e  t o t y p e  Study i n  s o u t h e a s t e r n  Kansas which 

t h e  wants ,  needs,  and a t t i t u d e s  of t h e  i n d i -  w i l l  b e  used t o  a s s i s t  OSM and t h e  c o a l  pro- 
v i d u a l s  who own t h e  mined l a n d s  i n  q u e s t i o n .  ducing s t a t e s  i n  improving t h e  q u a l i t y  and 
It is  g e n e r a l l y  t r u e  i n  Kansas t h a t  people u t i l i t y  of i n v e n t o r i e s .  The t a s k s  of t h e  
who make t h e i r  l i v i n g  d i r e c t l y  from t h e  land  Pro to type  Study a r e  inc luded  among s i x  major 
d o n ' t  p l a n t  t r e e s ,  w h i l e  those  people w i t h  r e s e a r c h  components. These components a r e  
o t h e r  primary s o u r c e s  of income do p l a n t  a s  fol lows:  
trees. Thus, r e f  o r e s  t a t i o n  e f f o r t s  on Kansas 
mines a r e  more l i m i t e d  by landowner a t t i t u d e s  1)  Assessment of Mine S p o i l s  and Mine 

than by b i o l o g i c a l ,  economic o r  p o l i t i c a l  S o i l s .  

c o n s t r a i n t s  . 2) Assessment of Erosion-Sedimentation 
Prob lems . 

I n  cases  where s t a n d s  of t r e e s  a r e  a l -  
ready e s t a b l i s h e d ,  we s t i l l  f i n d  t h e  land- 3) Assessment of Vege ta t ion  Problems. 

owners d iv ided  a s  t o  what p roduc t ion  a l t e r n a -  4 )  Assessment of Water Qual i ty  Problems. 
t i v e s  they w i l l  c o n s i d e r ,  a l though we do have 
broader  g e n e r a l  accep tance  of f o r e s t r y  prac-  5) Assessment of Socio-Economic F a c t o r s  

t i c e s  on e x i s t i n g  s t a n d s  from a l l  c l a s s e s  of and Problems. 

owners. 
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6) Assessment of Research Methodologies, 
i .e. , Photo Reconnaissance, f o r  com- 
ponents 1 through 5. 

A considerable amount of previous re- 
search  has  focused on mine s o i l s  associa ted  
with reclaimed lands.  I n  con t r a s t ,  l i t t l e  
research  has been d i r ec t ed  towards t he  condi- 
t i ons  of mine s p o i l s  o r  mine s o i l s  on aban- 
doned mined lands.  The Prototype Study w i l l  
determine the  s p e c i f i c  phys ica l  and chemical 
p rope r t i e s  of mine s p o i l s  t h a t  should be 
measured p r i o r  t o  reclamation. This informa- 
t i o n  can be  used t o  determine reclamation 
a l t e r n a t i v e s  and reclamation techniques. I n  
add i t i on ,  sampling methods a r e  being t e s t ed  
i n  t h e  Prototype Study t o  determine the  most 
e f f i c i e n t  and economical means of c o l l e c t i n g  
the  mine s o i l  and mine s p o i l  da ta .  Refine- 
ment of these  methodologies w i l l  lead  t o  t he  
development of sys temat ic  sampling schemes 
f o r  use i n  s t a t e s  t h a t  a r e  involved with t he  
reclamation of abandoned mined lands . 

Erosion and sedimentat ion have been 
i d e n t i f i e d  iis maj o r  problems associa ted  wi th  
abandoned mined lands i n  Kansas. The Proto- 
type Study is being used t o  (1) determine 
whether t he re  a r e  s i g n i f i c a n t  f lood hazards 
associa ted  with sedimentat ion i n  problem 
a reas ,  (2) assess  t he  impacts of e ros ion  
and sedimentat ion on vegeta t ion  i n  problem 
a reas ,  and (3) t e s t  da t a  co l l ec t ion  techniques 
and i d e n t i f y  t he  b e s t  methods f o r  acqui r ing  
the  da ta .  I n  order t o  maximize t h e  under- 
s tanding  of t he  i n t e r a c t i o n s  involved with 
t he  aging of mine s p o i l s ,  e ros ion  and sedi-  
mentation a r e  being assessed i n  a r eas  coin- 
c i d e n t a l  wi th  and immediately adjacent  t o  
those s e l ec t ed  f o r  vegeta t ion  and s p o i l  
ana lyses .  Both s t u d i e s  w i l l  be completed i n  
February, 1981. 
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