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A b s t r a c t  .--The a u t h o r  b r i e f l y  reviews Georgia 's  l a n d  
rec lamat ion  requirements  when r e h a b i l i t a t i n g  mined lands  w i t h  

' 

t r e e s  a s  one ' s  rec lamat ion  o b j e c t i v e  . Techniques used t o  
e s t a b l i s h  two p l a n t a t i o n s  a r e  used t o  r a i s e  s e v e r a l  impor tan t  
i s s u e s  which, i f  r eso lved ,  can r e s u l t  i n  i n c r e a s e d  t r e e  
p l a n t i n g  and lower l and  rec lamat ion  c o s t .  

INTRODUCTION 

Tree p l a n t i n g  was recognized a s  a  
v a l u a b l e  l and  rec lamat ion  p r a c t i c e  e a r l y  i n  
t h e  development of Georg ia ' s  program f o r  
r e h a b i l i t a t i o n  of mined lands .  O r i g i n a l  
Land Reclamation Rules ,  promulgated 
January 19 ,  1969, e s t a b l i s h e d  f o r e s t r y  a s  
one of s e v e r a l  o b j e c t i v e s  which a  mining 
o p e r a t o r  could choose when rec la iming  l a n d s  
a f f e c t e d  by s u r f a c e  mining. 

This  paper  r a i s e s  c e r t a i n  i s s u e s  which 
a r e  impor tan t  t o  t h e  rec lamat ion  of  mined 
l a n d s ,  u s i n g  f o r e s t r y  a s  one ' s  major r e c l a -  
mation o b j e c t i v e .  To accomplish t h i s ,  a  
b r i e f  c a s e  review of two l o b l o l l y  p i n e  
(Pinus tueda) p l a n t a t i o n s  e s t a b l i s h e d  by 
mining companies t o  f u l f i l l  t h e i r  l e g a l  rec- 
lamat ion  o b l i g a t i o n  is p r e s e n t e d .  P l a n t i n g  
techniques  used t o  e s t a b l i s h  t h e  p l a n t a t i o n s  
were s i m i l a r ,  a s  each s i te  was machine 
p l a n t e d .  C u l t u r a l  p r a c t i c e s  used v a r i e d  and 
a r e  shown i n  Table 1. 

Georg ia ' s  o r i g i n a l  r u l e s  involv ing  
f o r e s t r y  s p e c i f i e d :  "An approved cover  o f  
t r e e s  must be  e s t a b l i s h e d  on a f f e c t e d  a r e a s .  
The c h a r a c t e r  and n a t u r e  of t h e  overburden 
( s o i l  f e r t i l i t y ,  pH, d ra inage ,  e t c . )  must Table 1.--A comparison of c u l t u r a l  p rac t i ces  used by two mining 

companies when reclaiming mined lands using t r e e s  
i n d i c a t e  t h a t  same w i l l  p roper ly  s u p p o r t  
growth of t h e  s p e c i e s  s e l e c t e d  f o r  p l a n t i n g .  Prac t i ce  P lan ta t ion  A P lan ta t ion  B 

On lands  where t r e e  c rops  a r e  p l a n t e d ,  a  
S i t e  preparat ion Backfi l led and graded Backfi l led and graded 

minimum of 500 uniformly d i s t r i b u t e d  t r e e s  t o  r o l l i n g  topography. t o  r o l l i n g  topography 

p e r  a c r e  must be  e s t a b l i s h e d .  NO f a i l  s p o t s  Type growing media LOW grade, kao l i r r type  Best ava i l ab le  s p o i l  - 
l a r g e r  than  one-fourth a c r e  i n  s i z e  w i l l  be clay and white sand. yellow sandy mixture. 

Heterogenous i n  nature.  

pe rmi t ted .  " S i t e  preparat ion:  

I n  1971, Georgia 's  Land Reclamation 
Rules were amended. F o r e s t r y  was s t i l l  an  
a l lowable  rec lamat ion  o b j e c t i v e  and s i m i l a r  
requirements  p r e v a i l e d  a s  t o  t h e  s e l e c t i o n  of 
s p e c i e s  f o r  p l a n t i n g ,  number of t r e e s  p e r  
a c r e  t o  e s t a b l i s h ,  s i z e  of f a i l  s p o t s ,  e t c .  
An impor tan t  a d d i t i o n  t o  t h e  Land Reclama- 
t i o n  Rules concerning f o r e s t r y  was: "When 
a f f e c t e d  l a n d s  a r e  b e i n g  developed f o r  
f o r e s t r y  t h e  o p e r a t o r  w i l l ,  i n  a d d i t i o n  t o  
t r e e s ,  e s t a b l i s h  a  p r o t e c t i v e  v e g e t a t i v e  
cover  of some o t h e r  type  p l a n t ,  such a s  
g r a s s ,  t o  a s s i s t  i n  p revent ing  e x c e s s i v e  
e r o s i o n  pending t h e  development of f o r e s t  
t r e e  s e e d l i n g s  i n t o  t r e e s .  " 

Subsoil ing None. 

F e r t i l i z a t i o n  None a t  s eed l ing  plant-  
ing.  

Vegetative cover No type ground cover 
e s t ab l i shed  p r i o r  t o  
t r e e  planting.  

Pos t-planting 6 02s. 10-10-10 per 
t reatment seedling.  400 l b s .  /acre 

10-10-10 i n  1972, 
200 lbs  . / ac re  of 20-20-20 
i n  1974, 1977 and 1979. 

F e r t i l i z a t i o n  Five varied applica-  
frequency t ions  . 

18  inches.  

500 lbs.  6-12-12, 500 lbs .  
superphosphate, 1 ton dolo- 
mi t i c  lime and 100 lbs .  N. 
p r i o r  t o  seeding ground 
cover. 

A ground cover cons i s t ing  of 
common Bermuda, lovegrass 
and se r i cea  lespedeza 1/ 
seeded p r i o r  t o  p l an t ing  
t r e e  seedlings.  

500 lbs .  10-10-10 one year 
a f t e r  seeding. 

Once following planting.  

co-n Bermuda grass (Cynodon d a c t y b n ) ,  lovegrass (Emgros t i s  beauv) and 
s e r i c e a  lespedeza fhspedeaa nmeata).  



PLANTATION A 

Company A ,  i n  t h e i r  i n i t i a l  reclamation 
work i n  Georgia, chose t o  develop mined 
lands  f o r  f o r e s t r y  purposes. This  company 
e s t a b l i s h e d  l o b l o l l y  t r e e  s eed l i ngs  on a  
prev ious ly  mined a r e a  dur ing  t h e  f a l l  of 
1969. P r i o r  t o  p l an t i ng ,  l ands  were back- 
f i l l e d  and graded t o  a  g e n t l e ,  r o l l i n g  topo- 
graphy b u t  wi th  long ,  un in t e r rup t ed  s l opes .  
No p r o t e c t i v e  ground cover was e s t a b l i s h e d .  
The p l a n t i n g  media cons i s t ed  p r ima r i l y  of 
whi te  sands and kaolin-type c l ays  and was 
p r ima r i l y  void of p l a n t  n u t r i e n t s  ( see  
Photo 1 ) .  To o b t a i n  growth of s eed l i ngs ,  i t  
was necessary t h a t  each i n d i v i d u a l  t r e e  be 
f e r t i l i z e d .  This  was i n i t i a l l y  accomplished 
us ing  crews of l abo re r s  t o  p l ace  6 02s. of  
10-10-10 about  6  inches  from the  s tem of each 
s e e d l i ng .  Ground opera ted  f e r t i l i z e r  
spreade;s app l i ed  400 l b s  . / a c r e  of 10-10-10 Photo 2.--Plantat ion A - showing growth and 

i n  1972. Ae r i a l  app l i c a t i ons  of f e r t i l i z e r  development of p lan ted  l o b l o l l y  p ine  dur ing  

were made a t  200 l b s  . / a c r e  of 20-20-20 i n  J u l y ,  1980. Note ground cover r e s u l t i n g  
1974, 1977 and 1979. from p ine  s t raw.  

Photo 1.--Plantat ion A - Loblo l ly  p ine  plan- 
t a t i o n  e s t a b l i s h e d  on k a o l i n  mined lands  t o  
f u l f i l l  f o r e s t r y  rec lamat ion  ob j ec t i ve .  
Note l a ck  of p r o t e c t i v e  vege t a t i ve  cover ,  
growing media and presence of e ro s ion .  
Photo taken 10/73. 

S t a t i s t i c a l  d a t a  on development of 
P l a n t a t i o n  A is shown i n  Table 2. Diameter 
growth averaged approximately .5 inch p e r  
y e a r .  Average h e i g h t  growth was 2.8 f e e t  
annual ly .  Fo re s t  f l o o r  l i t t e r ,  a f t e r  
11 yea r s  and where p r e sen t ,  averaged approx- 
imate ly  one-half inch  i n  depth ( s ee  Photo 2 ) .  
Gullying by e r o s i o n  from improperly managed 
s u r f a c e  runoff  was p r e sen t  and is  i l l u s t r a -  
t e d  i n  Photo 3 .  

Photo 3.--Plantat ion A - showing t y p i c a l  
gu l l y  r e s u l t i n g  from s u r f a c e  runoff  
e ro s ion .  Photo taken 7/80. 

Table 2  . - - S t a t i s t i c a l  d a t a  f o r  P l a n t a t i o n  A 
showing average D . B . H . ,  h e igh t  and 
number e s t a b l i s h e d  stems pe r  a c r e  
through J u l y ,  1980. 

D.B.H. Height Stems /Acre 

2 5 40 
29 3  7  
31 43 
35 45 
39 15 
4  4  2  
4  2  6  - 

T o t a l  188 
Average D.B.H. - 6" 
Average Height - 31' 



PLANTATION B 

Company B e l e c t e d  t o  r e c l a i m  600 a c r e s  
of p rev ious ly  mined land .  This  company's 
s i t e  was graded t o  a  r o l l i n g  topography, 
blended i n t o  t h e  e x i s t i n g  landscape  and 
p l a n t e d  t o  a  permanent v e g e t a t i v e  cover  of 
common Bermuda g r a s s ,  l o v e g r a s s  and s e r i c e a  
l e s p e d e z a . l /  L o b l o l l y  p i n e  tree s e e d l i n g s  
were p l a n t e d  dur ing  t h e  s p r i n g  of 1972, t h e  
f i r s t  p l a n t i n g  season  a f t e r  t h e  e s t a b l i s h m e n t  
o f  t h e  ground cover  ( s e e  Photo 4) .  A commer- 
c i a l  f e r t i l i z e r  (6-12-12) i n  t h e  amount of 
500 l b s .  p e r  a c r e  and 1 t o n  of l i m e  
(do lomi te ) ,  a long  wi th  500 l b s .  / a c r e  of super- 
phosphate and 100 l b s .  o f  n i t r o g e n ,  were 
a p p l i e d  p r i o r  t o  s e e d i n g  of  t h e  permanent 
v e g e t a t i v e  cover .  A top  d r e s s i n g  of  
500 l b s  . / a c r e  of 10-10-10 was a p p l i e d  about  
one y e a r  a f t e r  s e e d i n g  of t h e  s i t e .  No addi- 
t i o n a l  f e r t i l i z a t i o n  was g iven  t o  f o r e s t  tree Photo 5 . - -P lan ta t ion  B - showing t y p i c a l  
s e e d l i n g s  a f t e r  a p p l i c a t i o n  of t h e  top  dress-  view under canopy dur ing  7/80. Note 
ing .  The p i n e  t r e e s  developed i n  a  s a t i s -  d e n s i t y  of p r o t e c t i v e  v e g e t a t i v e  cover  
f a c t o r y  manner, were n e v e r  c h l o r a t i c  and have and l o s s  of same due t o  shad ing  by 
made a c c e p t a b l e  growth. Trees  involved have canopy. S i t e  had 100% cover  o f  l i t t e r  
been windfirm and a  minimum amount o f  e r o s i o n  r e s u l t i n g  from l e a f  and need le  f a l l ,  
occur red  on t h e  si te.  wi th  minimum e r o s i o n .  

Table 3 . - - S t a t i s t i c a l  d a t a  f o r  P l a n t a t i o n  B 

Photo .4 . - -Plantat ion B - l o b l o l l y  p i n e  t r e e s  
e s t a b l i s h e d  on mined l a n d s  i n  protec-  
t i v e  cover  o f  s e r i c e a  lespedeza.  
Photo taken  7/80. 

In format ion  concerning development o f  
P l a n t a t i o n  B is shown i n  Table 3. Diameter 
growth averaged .6 inch  annua l ly ,  w h i l e  aver- 
age h i e g h t  growth was 3.5 f e e t  p e r  y e a r .  The 
f o r e s t  f l o o r  under t h i s  p l a n t a t i o n ,  a f t e r  8  
y e a r s ,  was completely covered w i t h  l i t t e r  
t h a t  averaged 1 i n c h  i n  depth ( s e e  Photo 5 ) .  

showing D.B .H. ,  h e i g h t  and number e s  tab- 
l i s h e d  stems p e r  a c r e  through J u l y ,  1980. 

D.B.H. Hei gh t Stems /Acre 

4 2 6 114 
5 28 9 8  
6 30 46 
7 3 2 14 ' - 

T o t a l  272 

Average D.B .H. - 5" 
Average Height  - 28' 

DISCUSSION 

S e v e r a l  impor tan t  l a n d  rec lamat ion  and 
f o r e s t r y  i s s u e s  a r e  sugges ted  when one c o w  
p a r e s  management t echniques  used t o  es tab- 
l i s h  t h e  two p i n e  p l a n t a t i o n s .  S i l v i l c u l -  
t u r i s t s  would b e  i n t e r e s t e d  i n  a  comparison 
of t h e  economics of t h e  two c u l t u r a l  methods 
employed t o  e s t a b l i s h  t r e e s  and grow same t o  
t h e i r  p r e s e n t  s t a t e .  This  paper  h a s  n o t  
a t t empted  t o  examine t h e  c o s t  o f  management 
techniques involved .  I f  one should  a t t empt  
a  c o s t - b e n e f i t  r a t i o  s t u d y ,  i t  must be  remem- 
bered  t h a t  a  normal f o r e s t r y  s i t e  is  n o t  



p re sen t  b u t  one on which a  l e g a l  l and  r ec l a -  
mation o b l i g a t i o n  e x i s t s  t o  r e h a b i l i t a t e  
lands  d r a s t i c a l l y  d i s  turbed by mining. The 
l e g a l  o b l i g a t i o n  regard ing  t he  rec lamat ion  
of mined lands  r a i s e s  t he  ques t i on  of  "how 
f a r  can one go ' c o s t  wise '  applying var ious  
s i l v i c u l t u r e  techniques t o  rec la im a f f e c t e d  
a c r e s  us ing  f o r e s t r y  a s  a  rec lamat ion  objec- 
t i v e ?  " 

I am of t h e  op in ion  t h a t  reclamation 
c o s t  t o  i ndus t ry  can be  minimized and 
i nc r ea sed  t r e e  p l a n t i n g  on mined l and  
r e a l i z e d  i f  we r eeva lua t e  our  land  reclama- 
t i o n  s p e c i f i c a t i o n s .  I ' m  convinced t r e e s  
"over t h e  long term" w i l l  accomplish more 
rec lamat ion  than they have been given c r e d i t  
f o r .  

I n  Georgia, t r e e  p l a n t i n g  on mined lands  
has been minimized s i n c e  t h e  Land Reclamation 
Rule change r e q u i r i n g  t h a t  a  permanent vege- 
t a t i v e  cover be e s t a b l i s h e d  when t r e e s  a r e  
p lan ted .  It is accepted land  rec lamat ion  
procedure t o  r e q u i r e  t h e  p l a n t i n g  of  a ground 
cover  with t r e e s .  Reclamationis ts have 
observed s i t e s  be ing  reclaimed where e r o s i o n  
of b a r e  lands  under young p lan ted  t r e e s  was 
heavy and v i s u a l l y  rendered a  s i t e  unaccep- 
t a b l e .  

Most Georgia based mining companies 
assumed t he  a t t i t u d e  t h a t  i t  was advanta- 
geous t o  t h e i r  opera t ions  t o  rec la im mined 
lands  f o r  pa s tu r e  o r  g rass lands  r a t h e r  than 
f o r e s t  l and .  By fo l lowing  t h i s  course of 
a c t i o n  i n  conducting reclamation work, mining 
ope ra to r s  were no t  l e g a l l y  ob l i ga t ed  t o  t h e  
S t a t e  t o  e s t a b l i s h  t r e e  crops and were f r e e  
t o  conduct t h e i r  t r e e  p l an t i ng  a c t i v i t i e s  a t  
a  l a t e r  d a t e  fo l lowing  rec lamat ion  and 
r e l e a s e  of  l ands  involved.  

Ground cover  requirements  f o r  S t a t e  l and  
reclamation programs and miner ' s  a t t i t u d e  
r e s u l t i n g  from same spawned an important  
i s s u e  regard ing  t r e e  p l an t i ng  a c t i v i t i e s  on 
reclaimed lands .  Fo re s t  managers and rec la -  
ma t i on i s t s  should determine t h e  long-range 
economics and environmental impact of requi r -  
i n g  a  ground cover on a l l  s i t e s  when t r e e s  
a r e  p lan ted .  Study is needed, when f o r e s t r y  
i s  one ' s  reclamation o b j e c t i v e ,  t o  determine 
how much e ro s ion  and gu l l y ing  one can to le -  
r a t e  and y e t  produce and h a r v e s t  an accep- 
t a b l e  t r e e  crop. When rec la iming  mined lands  
with t r e e s ,  what per iod  of time should one ' s  
reclamation o b j e c t i v e  be confined to?  Is i t  
proper  f o r  one t o  cons ider  a  s h o r t  term land  
reclamation o b j e c t i v e  o r  extend rec lamat ion  
t o  i nc lude  a  reasonable f o r e s t r y  r o t a t i o n ?  

I n  conc lus ion ,  research  o rgan i za t i ons  
a r e  encouraged t o  examine t h e  s e v e r a l  prob- 
lems mentioned. I n  summary, they should 
provide long-range guidance t o  i s s u e s  such 
a s  : 

1. Should a l l  reclaimed s i t e s  have a  
vege t a t i ve  cover e s t a b l i s h e d  when 
p l a n t i n g  t r e e s ?  

2 .  Can t r e e  p l a n t a t i o n s  e s t a b l i s h e d  on 
mined lands  s u f f i c i e n t l y  s t a b i l i z e  a  
s i t e  s o  t h a t  i t  can be c l a s s i f i e d  a s  
reclaimed and a t  what age? 

3 .  What per iod  of time can be considered 
reasonable when us ing  f o r e s t r y  a s  a 
reclamation ob j ec t i ve?  

4 .  How much e ro s ion ,  inc lud ing  gul ly ing ,  
can one accept  on a  reclaimed s i t e  when 
f o r e s t r y  is t h e  rec lamat ion  ob j ec t i ve?  

5. How may v i s u a l  o r  a e s t h e t i c  problems 
which appear  e a r l y  i n  t h e  l i f e  of a  
f o r e s t  t r e e  p l a n t a t i o n  be minimized? 

6 .  W i l l  t r e e  s eed l i ngs  and heavy s t r aw  
mulch produce an accep t ab l e  reclaimed 
s i t e ?  

I n  Georgia, we do no t  know t h e  answers 
t o  ques t i ons  r a i s ed .  We c e r t a i n l y  hope work 
w i l l . b e  i n i t i a t e d  t o  f i n d  s o l u t i o n s  which 
w i l l  s t i m u l a t e  t r e e  p l a n t i n g  dur ing  mined 
land  reclamation a c t i v i t i e s .  Af t e r  a l l ,  one 
r e a l i z e s  l i t t l e  f i n a n c i a l  ga in  from grass-  
l ands  wi thout  l i v e s t o c k ;  bu t  p lan ted  t r e e s  
w i l l  y i e l d  f u t u r e  d o l l a r s .  

Twelve years  ago, when I o f f i c i a l l y  
e n t e r ed  rec lamat ion  work i n  Georgia,  I was a  
s taunch advocate of  g r a s s  f i r s t ,  then t r e e s .  
Since I have had t h e  p r i v i l e g e  of observing 
t h e  two p l a n t a t i o n s  prev ious ly  d i scussed ,  my 
suppor t  of the  "no grass-no t r e e s "  po l i cy  is 
f a i l i n g .  




