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FOREWORD 

This report is one in a ten-volume series prepared by the Energy and 
Environmental Systems Division of Argonne National Laboratory and the Resource 
and Land Investigations (RALI) Program of the U.S. Department of the Interior . 

under the sponsorship of the U.S. Geological Survey. Because of the close 
interrelationship of the ten documents in the series, each volume,will be 
most useful only when its relationship to the other products of the program 
is considered. 

The reports in this series are designed primarily to familiarize pro- 
fessional land use and resource planners with the range of possibilities and 
effective procedures for achieving integrated mining, reclamation, and land 
use planning. These reports are based on a research program which included 
an extensive literature review, the compilation and analysis of case study 
data, and close coordination and interaction with related government programs. 

The first volume in the series, A Guide t o  Integrated Mined Area 
Reclamation and Land Use Planni~g,  summarizes the information in the other 
volumes and presents conclusions and'observations drawn from analyses of that 
information: Volume 2, Methods and Criteria for Land Use and Resource Plan- 
ning i n  Surface Mined Areas, examines planning procedures used in several 
mineral industries and mining regions and discusses problems facing profes- 
sional planners who must consider surface mine areas in their planning programs. 

In Volume 3, A Guide t o  Mined ;Area Reclamation Technology for Reclama- 
t i o n  and Land Use Planners, the methods used to reclaim land in each of sev- 
eral mineral industries are discussed in relation,to the physical and cultural 
constraints that must be considered in planning a reclamation program. Much 
of the,information for this document was obtained from case studies conducted 
in several mining districts. The case study sites were chosen after consider- 
ation of the following: (a) coverage by commodity of chose surface mining 
activities that disturb the greatest acreages, (b) coverage of a variety of 
cultural and land use settings, (c) evidence of integration of mining, recla- 
mation, and land use planning, (d) cooperation on the part of operating com- 
panies and appropriate planning entities, (e) coverage of a variety of surface 
mining and reclamation methods, and (f) coverage of a variety of physical 
settings (geology, physiography, climate, hydrology). After the preliminary 
case study selection, some sites were changed and others dropped because of 
a lack of company cooperation. The remaining six case studies all meet the 
criteria listed above. They are not intended to be perfect examples of recla- 
.mation and planning procedures. Rather, they illustrate a variety of proce- 
dures utilized in different physical and cultural settings to achieve planning 
goals under a variety of technological, legal, and economic constraints. 

Since the case studies are intended to be used as appendices to Volume 
3, they are numbered accordingly. The case study reports include: 

Volume 3A: A Case Study of Surface Mining and Reclamation 
Planning: South Boulder Creek Park Project, Sand and Gravel 
Operations, Boulder, Colorado . 



Volume 3B: A Case Study of Surface Mining and RecZamation 
Planning: International Minerals and ChemicaZ Corporation, 
Phosphate Gperations, Polk County, FZoridu. 

Volume 3C: A Case Study o f  Surface Mining and RecZamation 
Planning: Georgia Kaolin Company, CZay Mines, Washington 
County, Geo~gia.  

Volume 3D: A Case Study o f  Surface Mining and Reczarnation 
Planning: Area S t r ip  Coal Mining, Peabody Universal Mine, 
Universa 2, Indiana. 

Volume 3R: A Case Study o f  Surface Mining and Reclamation 
Planning: ASARCO Open P i t  Copper Mine, Casa Gru~~de, Arizona. 

Volume 3F: A Case Study of Surface ~ i n i n g  and RecZamation 
Planning: Cannelton Mountain-Top Removal Coal Mine No. 9-S, 
Canneltorz, West Virginia. 

Volume 4, A Bibliography of Integrated Mined Area RecZamation and   and 
Use Planning, with Annotations, includes primarily references pertinent to 
reclamation planning and plan implementation. 
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INTEGRATED MINED-AREA RECLAMATION AND LAND USE PLANNING 

VoZwne 3C: A Case Study of  S w f a c e  Mining and RecZamation 
Planning: Georgia Kaolin ~ornpany' Clay Mines, 

Washington County, Georgia 

J .  Lee Guernsey, Lawrence A. Brown, and AZZen 0. Perry 

ABSTRACT 

This  c a s e  s tudy  examines t h e  rec lamat ion  p r a c t i c e s  of t h e  
Georgia Kao l in ' s  American I n d u s t r i a l  Clay Company Div i s ion ,  a  
k a o l i n  producer cen te red  i n  Twiggs, Washington, and Wilkinson 

, 

Counties ,  Georgia. The S t a t e  of Georgia accounts  f o r  more than  
one-fourth of t h e  wor ld ' s  k a o l i n  product ion  and about  th ree-  
f o u r t h s  of U.S. k a o l i n  ou tput .  The mining of k a o l i n  i n  Georgia 
i l l u s t r a t e s  t h e  e f f e c t s  of  mining and rec la iming  l ands  d i s -  
tu rbed  by a r e a  s u r f a c e  mining. The . d i s tu rbed  a r e a s  a r e  re- 
claimed under t h e  r u l e s  and r e g u l a t i o n s  of t h e  Georgia Sur face  
Mining Act of 1968. The n a t u r a l  c o n d i t i o n s  i n f luenc ing  t h e  
reclamation'methodologies and techniques a r e  markedly unique 
from those  of o t h e r  mining ope ra t i ons .  The environmental  
d i s tu rbances  and procedures  used i n  rec la iming  t h e  k a o l i n  mined 
lands  a r e  reviewed and i m p l i c a t i o n s  f o r  p lanners  , a r e  no ted .  

Z INTRODUCTION 

This  c a s e  s tudy  r e p o r t  focuses  upon t h e  rec lamat ion  planning and prac- 
t i c e s  of t h e  Georgia k a o l i n  i n d u s t r y  cen t e r ed  i n  Twiggs, Washington, and W i l -  
k inson Counties  a s  w e l l  a s  s e l e c t e d  a s p e c t s  of  Georgia Kaol in ' s  American. 
I n d u s t r i a l  Clay Company's (AICC) ope ra t i ons  (F ig .  1 .1) .  Kaolin is  one of t h e  
most r e g i o n a l l y  concen t r a t ed  minera l  i n d u s t r i e s ,  w i t h  t h e  Georgia-South Caro- 
l i n a  d i s t r i c t  normally b e i n g . r e s p o n s i b l e  f o r  about  85-90% of t h e  n a t i o n a l  
ou tpu t .  

Although i ts  use  i s  g e n e r a l l y  a s s o c i a t e d  w i t h  t h e  ceramic i n d u s t r y ,  
about one-half of a l l  t h e  k a o l i n  p r 0 d u c e d . i ~  used f o r  va r ious  paper  products .  
Paper t r e a t e d  w i t h  k a o l i n  has  h igh  va lue  due t o  t h e  minera l  p r o p e r t i e s  t h a t  
impart  smoothness, b r i g h t n e s s ,  opac i ty ,  g l o s s ,  and p r i n t a b i l i t y  t o  t h e  s u r f a c e .  
Large amounts of  t h e  minera l  a r e  a l s o  used i n  t h e  manufacture of p a i n t  and 
rubber  products .  With i t s  unique p h y s i c a l  p r o p e r t i e s ,  chemical i n e r t n e s s ,  and 
r e l a t i v e  abundance, k a o l i n  is  one of t h e  most v e r s a t i l e  'of t h e  i n d u s t r i a l  
'minerals  and' new a p p l i c a t i o n s  of t h e  mineral  a r e  occu r r ing  f r equen t ly .  2 .  

'NOW American I n d u s t r i a l  Clay Co . , a D iv i s ion  of  Yara Engineer ing Corporat ion.  

2 0 t h e r  uses  of  k a o l i n  u t i l i z e  r e l a t i v e l y  sma l l  amounts of t h e  minera l .  Among 
These a re :  adhes ives ;  adso rben t s ,  b l eaches ,  cement, chemicals ,  cosmet ics ,  
c rayons ,  d e t e r g e n t s ,  f oundr i e s ,  f l o o r  t i les ,  food and food a d d i t i v e s  and 
c o a t i n g s ,  f i b e r g l a s s ,  f e r t i l i z e r s ,  i n k ,  l ino leum,  medicines ,  r e f r a c t o r i e s ,  
and t e x t i l e s .  
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The term kao l in ,  synonymous wi th  the  term china c l a y ,  i s  used i n  r e f -  
e rence  t o  a  clay-mineral group, a  mul t iminera l  o r  rock term, and an indus- 
t r i a l  minera l  commodity. Since most kao l in  now marketed i s  improved, t h e  
minera l  may be def ined  a s  "a c l a y  c o n s i s t i n g  of s u b s t a n t i a l l y  pure k a o l i n i t e ,  
o r  r e l a t e d  c l a y  minera ls ,  t h a t  i s  n a t u r a l l y  o r  can be b e n e f i c i a t e d  t o  be whi te  
o r  nea r  wh i t e ,  w i l l  f i r e  whi te  o r  nea r  whi te ,  and i s  amenable t o  b e n e f i c i a t i o n  
by known methods t o  make i t  s u i t a b l e  f o r  use i n  whiteware, paper ,  rubber ,  
p a i n t ,  and s i m i l a r  usesw1 (Murray, 1977, TAPPI). . 

Unlike most o t h e r  s u r f a c e  mining i n d u s t r i e s ,  kao l in  mining i n  t he  
Georgia-South Caro l ina  a r e a  has a  minimally d i s r u p t i v e  e f f e c t  upon t h e  land- 
scape.  I n  many i n s t a n c e s ,  s u r f a c e  mined a r e a s  have become more va luab le  and 
p i c tu re sque ,  f o r  contours ,  l a k e s ,  e t c . ,  a r e  designed according t o  t h e  spec i -  
f i c a t i o n s  of t h e  landowner. I n  a d d i t i o n ,  many thousands of a c r e s  of woodland 
have been converted t o  pas tu re l and  and o t h e r  h ighe r  uses .  

A new e r a  i n  t he  k a o l i n  i ndus t ry  began i n  1968 wi th  t h e  enactment of 
t h e  Georgia Surface Mining Act. A s  a  r e s u l t  of t h i s  a c t  and subsequent amended 
l e g i s l a t i o n ,  which became e f f e c t i v e  J u l y  1, 1976, communications between t h e  
va r ious  governmental agencies  concerned wi th  t h e  mining and process ing  of 
minera ls  and t h e  k a o l i n  i n d u s t r y  have con t r ibu ted  t o  f u r t h e r  improvements i n  
reclamation.  

1. I THE WORLD KAOLIN INDUSTRY 

The annual world product ion of kao l in  i s  approximately 15 m i l l i o n  tons .  
Two a r e a s  supply more than one-half of t h e  t o t a l  tonnage produced i n  t h e  world. 
The Georgia-South Caro l ina  a r e a  is  t h e  l ead ing  source  of t h e  minera l ,  hav ing ,  
an annual ou tput  of about 6 m i l l i o n  tons ;  whereas Great B r i t a i n ' s  Cornwall 
d i s t r i c t  ranks  second, producing an annual  ou tput  of about 3 m i l l i o n  tons .  
Other major producers  a r e  Czechoslovakia wi th  some 2 m i l l i o n  tons  pe r  year  and 
B r a z i l ,  which has  a  r a p i d l y  developing indus t ry .  Less s i g n i f i c a n t  amounts of 
kao l in  a r e  produced i n  many o t h e r  n a t i o n s ,  i nc lud ing  West Germany, Eas t  Germany, 
Spain,  France, t h e  Sovie t  Union, Japan,  Korea. t h e  Peoples Republic of China, 
A u s t r a l i a ,  I n d i a ,  and Mexico (Murray, 1977, AIME). Increased  demand, techno- 
l o g i c a l  changes, and p o l i t i c a l  f a c t o r s  may w e l l  a l t e r  t h e  f u t u r e  of t h e  world 
kao l in  market. 

1 . 2  GEORGIA'S ROLE I N  THE U.S. KAOLIN INDUSTRY 

Kaolin product ion i n  t h e  United S t a t e s  began dur ing  t h e  1740s when t h e  
Georgia d e p o s i t s  were f i r s t  mined (Pa t t e r son  and Murray, 1975).  The f i r s t  
market f o r  Georgia-South Caro l ina  k a o l i n  was t h e  English ceramic i n d u s t r y ,  
which rece ived  i t s  f i r s t  shipment of k a o l i n  i n  1766. The success  of t h e  
f l e d g l i n g  indus t ry  was sho r t - l i ved ,  however, due t o  t h e  d iscovery  of c l ay  a t  

1 
Technica l ly ,  k a o l i n  encompasses "any of a  group of c l a y  mine ra l s ,  i nc lud ing  
k a o l i n i t e ,  n a c r i t e ,  d i c k i t e ,  and anaux i t e ,  w i th  a  two-layer c r y s t a l  i n  which 
sil icon-oxygen and aluminum hydroxyl s h e e t s  a l t e r n a t e ;  approximate composi- 
t i o n  i s  A1203-2 Si02-2~20."  K a o l i n i t e ,  t h e  most common of t he  kao l in  group 

mine ra l s ,  has  t h e  t h e o r e t i c a l  composition: 46% SiOz, 49% A1203, and 14% H20 
(Murray, 1977, TAPPI). 



Cornwall i n  1768. A s  a r e s u l t ,  k a o l i n  product ion i n  t h e  United S t a t e s  ceased 
u n t i l  1876 when mining was resumed i n  t h e  Augusta-Aiken d i s t r i c t .  The indus- 
t r y  has  opera ted  cont inuously s i n c e  t h a t  t ime (Murray, 1976).  

Georgia has  always been t h e  l ead ing  a r e a  of product ion i n  t h e  American 
k a o l i n  i n d u s t r y . l  Although product ion d a t a  a r e  only approximate,  about 3 m i l -  
l i o n  tons  of t h e  minera l  were mined i n  Georgia by t h e  e a r l y  1930s (Kes ler ,  
1956).  I n  1937, Georgia accounted f o r  approximately 66% of t h e  n a t i o n ' s  ou tput  
w i t h  some 504 thousand tons  valued a t  more than  $3.5 m i l l i o n ;  South Caro l ina ,  
t r a d i t i o n a l l y  t h e  second ranking producer ,  f o r  129 thousand t o n s ,  w i t h  a va lue  
of s l i g h t l y  more than  $1.0 m i l l i o n .  Both product ion  and va lue  of t h e  mined 
c l a y  increased  s lowly u n t i l  World War I1 (Kes ler ,  1963).  During World War 11, 
t h e  i n d u s t r y  grew more r a p i d l y  and c rea t ed  a t r end  t h a t  has  cont inued dur ing  
t h e  postwar yea r s .  

A s  wi th  many of t h e  i n d u s t r i a l  mine ra l s ,  t h e  e a r l y  t o  mid-1970s brought 
unprecedented growth t o  t h e  k a o l i n  i ndus t ry .  A f t e r  a record  6.4 m i l l i o n  tons  
i n  1974, U.S. product ion  dec l ined  t o  5 . 3  m i l l i o n  i n  1975, r i s i n g  s l i g h t l y  t o  
5.7 m i l l i o n  i n  1976. The va lue  of k a o l i n  mined i n  1976 was a record  $266 m i l -  
l i o n  (USBM, 1977). I n f l a t i o n  and r a p i d l y  e s c a l a t i n g  energy c o s t s  a r e  con t r ib -  
u t i n g  heav i ly  t o  t h e  increased  va lue  of t h e  mineral .  

Georgia 's  1976 product ion t o t a l e d  4 .3  m i l l i o n  tons  o r  75% of t h e  n a t i o n ' s  
ou tpu t  and more than  t h a t  of any country. The $224 m i l l i o n  va lue  of t h e  s t a t e ' s  
1976 output  r e p r e s e n t s  an average va lue  of about $60 p e r  ton as compared t o  
t h e  U.S. average of s l i g h t l y  less than  $47 p e r  t on ,  because of t h e  h igh  inhe ren t  
q u a l i t y  of Georgia k a o l i n ,  which i s  r e f l e c t e d  i n  t h e  va lue  of t he  marketed 
products .  South Caro l ina  cont inued a s  t h e  second l ead ing  source  w i t h  the  
produc.tion of some 700,000 tons  valued a t  $13.9 m i l l i o n  (USBM, 1977).  

1.3 LOCATION OF THE GEORGIA KAOLIN BELT 

The k a o l i n  b e l t  i n  Georgia has  been d iv ided  t r a d i t i o n a l l y  i n t o  t h r e e  
s e p a r a t e  d i s t r i c t s  (Fig.  1 . 2 ) .  The n o r t h e a s t e r n  d i s t r i c t ,  c a l l e d  t h e  Wrens 
D i s t r i c t ,  con ta ins  r e l a t i v e l y  r e c e n t  major d i s c o v e r i e s  of k a o l i n  t h a t  boosted 
Georgia ' s  k a o l i n  r e se rves  by a t  l e a s t  t en fo ld .  The d i s t r i c t  appears  t o  have 
enormous r e s e r v e s ,  es t imated  a t  3.5 b i l l i o n  tons ,  under condi t ions  amenable t o  
l a rge - sca l e  mining, wi th  an average overburden of about 60 f e e t  and an  o r e  
t h i ckness  of from 30-35 f e e t .  A much l a r g e r  r e se rve  e s t i m a t e  f o r  t h i s  a r e a  
may be obta ined  by ex tending  down t o  200 f e e t  o r  more of overburden. The 
average overburden t o  k a o l i n  t h i ckness  r a t i o  i n  t h e  d i s t r i c t  i s  c l o s e  tlo 3 : l  
(Ward and Husted, 1976 j .  

I 0  Another d i s t r i c t  ( t h e  S a n d e r s v i l l e  D i s t r i c t )  of t h e  Georgia Kaolin Be l t  

I extends  from about  S a n d e r s v i l l e  on t h e  e a s t  t o  t h e  western Twiggs County 

1 
Although only some 12-15% of t h e  c l a y  s o l d  o r  used i n  t he  U.S. i s  k a o l i n ,  
t h e  minera l  r e p r e s e n t s  almost one-half of t h e  va lue  of a l l  c l ay  m a t e r i a l s .  
The primary commercial c l a s s i f i c a t i o n  of c l ay  i n c l u d e s ,  i n  a d d i t i o n  t o  kao l in :  
b e n t o n i t e ,  f u l l e r ' s  e a r t h ,  b a l l  c l a y ,  and f i r e  c lay .  C o l l e c t i v e l y ,  t h e s e  
c l a y  m a t e r i a l s  account f o r  approximately 80% of t h e  v a l u e ,  b u t  only f o r  
about 25% of t h e  annual tonnage. 
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Fig.  1 .2.  Kaolin and Bauxite D i s t r i c t s  i n  t h e  
Coas ta l  P l a i n  of Southeas te rn  
United S t a t e s  (pa t t e r son ,  1977) 

b'order on t h e  west .  This  d i s t r i c t  has  been t h e  t r a d i t i o n a l  h e a r t  of t h e  
k a o l i n  mining b e l t  of Georgia,  p a r t i c u l a r l y  f o r  high-grade paper-coating c l ays .  
~ a r g e  tonnages of c l a y s  t h a t  now se rve  f o r  paper coa t ing  o r  f i l l e r  grades a l s o  
have alumina content  and should s e r v e  a s  o r e s  f o r  f u t u r e  aluminum manufacturing. 
However, c l a y s  unsu i t ab l e  f o r  paper  coa t ing  and f o r  va r ious  f i l l e r  uses ,  b u t  
poss ib ly  usable  f o r  aluminum, have n o t  been d e l i n e a t e d  a s  c l e a r l y  a s t h o s e  i n  t he  
Wrens D i s t r i c t .  The e s t i m a t e  of two b i l l i o n  tons  of k a o l i n  i n  t h i s  d i s t r i c t  
c o n s i s t s ,  f o r  t h e  most p a r t ,  of c l a y s  no t  s u i t a b l e  f o r  p re sen t  markets and i n  
some i n s t a n c e s  may comprise c l ays  i n  t h e  overburden over high-grade c l a y s  s u i t -  
a b l e  f o r  paper coa t ing  o r  f i l l e r s .  

The t h i r d  d i s t r i c t  (Andergonville-Springvale) i n  Georgia ex tends  from 
t h e  western border  of Twiggs County t o  t h e  Chattahoochee River.  Kaolin bodies  
i n  t h i s  d i s t r i c t  have n o t  been a s  w e l l  def ined  by d r i l l i n g  a s  t hose  of t h e  
o t h e r  two. P a r t  of t h e  d i s t r i c t  i s  loca t ed  i n  t h e  v i c i n i t y  of Andersonvi l le ,  
an a r e a  of h igh  alumina c l a y s  from which r e f r a c t o r y  products  a r e  made. The 
b e s t . e s t i m a t e  ob ta inab le  a t  p re sen t  f o r  t h i s  d i s t r i c t  is  a  50% p r o b a b i l i t y  of 
one b i l l % o n  tons  of 30% A1203(Ward and Husted, 19741. 

. . 
More than  80% of t h e  6000 people employed i n  t h e  va r ious  dimensions of 

the' U.S. k a o l i n  i n d u s t r y  r e s i d e  i n  Georgia. Kaolin companies headquartered i n  
Washington County employ more than  1000 i n d i v i d u a l s  and provide some 1500 
a d d i t i o n a l  jobs  i n  t h e  v a r i o u s  s e r v i c e  i n d u s t r i e s .  



Neighboring Wilkinson County i s  s i m i l a r l y  a f f e c t e d  by t h e  k a o l i n  i ndus t ry .  
The k a o l i n  i ndus t ry  c o n t r i b u t e s  some $80 m i l l i o n  t o  t h e  economy of t h e d s t a t e  
of Georgia and accounts  f o r  a lmost  3% of t h e  s t a t e ' s  t o t a l  pay ro l l .  

3.4. GEORGIA KAOLIN COMPANY, A D I V I S I O N  OF YA.UA ENGINEERING CORPORATION 

Georgia Kaolin began ope ra t ion  i n  1901 and i s  t h e  o l d e s t  company i n  
o p e r a t i o n  today. During t h e  e a r l y  .days of t h e  i n d u s t r y  numerous s m a l l  concerns 
mined and shipped a i r - d r i e d  crude k a o l i n  t o  markets i n  t h e  n o r t h e a s t e r n  s t a t e s .  
Economies-of-scale f a c t o r s ,  inc luding  t h e  ever-expanding i n f r a s t r u c t u r e  re- 
qu i r ed  t o  main ta in  v i a b i l i t y ,  forced  most of t h e  sma l l e r  ope ra t ions  ou t  of 
bus ines s  d u r i n g - t h e  1930s and 40s. 'O the r  major producers of kao l in  i n  t h e  
Georgia d i s , t r i c t  are Englehard Minerals  and Chemical Corp., J. M. Huber Corp., 
F reepor t  Kaolin,  Th ie l e .Kao l in  Co., Champion Paper Co., Anglo-American Clay 
Corp. ( a  B r i t i s h  concern) ,  M u l l i t e  Corporat ion of America, Cyprus Corp. 
(United S i e r r a ) ,  Nord Resources Corp., and s e v e r a l  sma l l e r  ope ra t ions . ,  Most 
of t h e  l a r g e r  co rpo ra t ions  have extended t h e i r  ope ra t ions  over l a r g e r  a r e a s j i n  
r e c e n t  yea r s  w i t h  t h e  combined e f f e c t s  of increased  product ion and t h e  deple-  
t i o n  of t r a d i t i o n a l  mining a r e a s .  A t  p r e s e n t ,  t h e r e  i s  no forma1,marketing 
arrangement %ong t h e  v a r i o u s  producers .  However, t r ade -o f f s  of mineral-  
bear ing  lands and o t h e r  symbiot ic  p r a c t i c e s  a r e  common. 

I n  a d d i t i o n  t o  being t h e  o l d e s t ,  t h e  Georgia Kaolin Company is  a l s o  one 
of t h e  l a r g e s t  producers  of k a o l i n  i n  t h e  f r e e  world. More than  850 people 
a r e  employed on a f u l l - t i m e  bas i s :  about  250 o f ' t h e s e  a t  t h e  company's American 
I n d u s t r i a l  Clay C o .  (AICC) d i v i s i o n  and ' i ts exp lo ra t ion  and mining arm, Yara 
Engineering Corporat ion.  Corporate  and r e sea rch  headquar te rs  f o r  Georgia 
Kaolin a r e  l oca t ed  a t  E l i z a b e t h ,  New J e r s e y ,  w i t h  major producing and c o n t r o l  
f a c i l i t i e s  a t  Dry Branch (near  Macon). and Deepstep, Georgia.  Both mining and 
process ing  f a c i l i t i e s  have reclamat'ion and environmental s p e c i a l i s t s  who super-  
v i s e  p l a n t  and f i e l d  ope ra t ions  a s  w e l l  as o n s i t e  r e sea rch  p r o j e c t s .  

1.5 FUTURE OF THE INDUSTRY 

The long-range out look  f o r  Georgia k a o l i n  is  b a s i c a l l y  a  func t ion  of . 

t h e  i n t e r a c t i o n s  of t h e  f o u r  fo l lowing  f a c t o r s :  (1) t echno log ica l  advances 
t h a t  would a l low g r e a t e r  e f f i c i e n c y  i n  t h e  u t i l i z a t i o n  of t h e  minera l ;  (2) t h e  
e x t e n t  of i nc reas ing  c o s t s ,  e s p e c i a l l y  i n  r e l a t i o n  t o  s u b s t i t u t e  m a t e r i a l s ;  

. (3)  t h e  p o t e n t i a l  u t i l i z a t i o n  of k a o l i n  as a sou rce  of aluminum; and (4) 
changes t h a t  may occur i n  t h e  e x i s t i n g  p a t t e r n  of domestic and f o r e i g n  s u p p l i e r s  
of kao l in .  

Since 1930, t h e  market f o r  k a o l i n  has . increased almost t e n f o l d ,  and t h e  
number of a p p l i c a t i o n s  of t h e  mine ra l  has  i nc reased  a t  an  even g r e a t e r  r a t e .  
S ince  1965, t h e  rate of i n c r e a s e  h a s  been l e s s ,  b u t  c u r r e n t  p r o j e c t i o n s  ind i -  
c a t e  a t  l e a s t  a doubling of product ion during the  l a s t  t h r e e  decades of t h e  
twen t i e th  century.  A major p o r t i o n  of t h e  i n c r e a s e  i n  demand.is expected t o  
be  generated by t h e  growth of t h e  f o r e i g n  paper i ndus t ry  (Buie, 1972).  Cooper 
(1970) e s t ima te s  a  f i v e -  t o  s ix - fo ld  i n c r e a s e  i n  t h e  demand f o r  U.S. k a o l i n  
by t h e  year  2000. H i s  p r o j e c t i o n ,  however, a n t i c i p a t e s  t h e  u t i l i z a t i o n  of 
prodig ious  q u a n t i t i e s  of t h e  minera l  k a o l i n  i n  t h e  product ion .of aluminum. 



Buie (1972) has  a l s o  ex t r apo la t ed  t h e  p o t e n t i a l  imp l i ca t ions  of a  
cont inuing  i n c r e a s e  i n  t h e  demand f o r  Georgia kaol in .  H i s  s c e n a r i o s  inc lude  
t h e  fol lowing assumptions: 

1. An i n t e n s i f i c a t i o n  i n  t h e  sea rch  f o r  more e f f i c i e n t  methods 
of b e n e f i c i a t i o n .  

2. A concerted e f f o r t  by t h e  indus t ry  t o  f i n d  an  economical 
method of .modifying h igh-v iscos i ty  k a o l i n  f o r  u se  as paper 
coa t ing .  

3.  An increased  l e v e l  of e x p l o r a t i o n  f o r  new sources  of t h e  
minera l  i n  t h e  U.S. and abroad. 

4 .  Fur the r  r e s e a r c h  i n t o  t h e  geo log ica l  f a c t o r s  r e s p o n s i b l e  
f o r  t h e  accumulation of commercial d e p o s i t s  of kaol in .  

5. Some inc rease  i n  p r i c e  r e l a t i v e  t o  o t h e r  i n d u s t r i a l  
mine ra l s  a s  w e l l  a s  s u b s t i t u t e s  f o r  kaol in .  

The changes a n t i c i p a t e d  above would have a dramatic  impact upon t h e  kaol in-  
. producing r eg ions  of Georgia and sou th  Caro l ina  inc luding:  

1. The u t i l i z a t i o n  of lower-grade r e sou rces  w i th  an  accompanying 
i n c r e a s e  i n  t h e  amount of overburden and o t h e r  mine ra l s  
d i s tu rbed .  

2. Mining of d e p o s i t s '  f a r t h e r  below t h e  s u r f a c e  wi th  an  
increas ing .problem w i t h  water t r a n s f e r .  

3. An increased  t h r e a t  of i nvas ion  by s u b s t i t u t e s .  

I 
4. A con t inua t ion  of t h e  t r e n d  towards g r e a t e r  environmental 

concerns.  

5. More i n t e r e s t  i n  developing markets f o r  s i l i c a  and o t h e r  
p o t e n t i a l  co-products. 

I n  any out look ,  t h e  h igh ly  dynamic n a t u r e  of t h e  kao l in  market r e q u i r e s  
l a maximum e f f o r t  on t h e  pa r t .  of t h e  i n d u s t r y ,  n o t  on ly  t o  seek  a d d i t i o n a l  out- 

l e t s ,  bu t  a l s o  t o  s ecu re  e x i s t i n g  ones. Higher energy and t r a n s p o r t a t i o n  
c o s t s ,  as w e l l  as an  i n c r e a s e  i n  t h e  volume of m a t e r i a l s  handled per  t o n  of 
kaoli 'n,  w i l l  r e q u i r e  a s i g n i f i c a n t  advance i n  technology i f  t h e  k a o l i n  i ndus t ry  
is  to '  remain v i a b l e .  
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2 REGIONAL PERSPECTIVE 

1 2.1 ORIGIIV 

A s  r e c e n t l y  a s  a  decade ago, t h e  kao l in  of t h e  Irwinton D i s t r i c t  was 
thought t o  be exc lus ive ly  wi th in  t h e  Tuscaloosa Formation (Fig. '1 .2) .  Consid- 
e r a b l e  f o s s i l  evidence,  however, has  l e d  t o  t h e  widely accepted theory t h a t  
some of t he  kao l in  is  of Eocene Age. Analysis  of p o l l e n  i n  l i g n i t i c  c l a y s  has 
provided t h e  most conclus ive  evidence t h a t  t h e  k a o l i n  d e p o s i t s  r ep re sen t  d i i -  
f e r e n t  geologic  e v e n t s .  

Murray (Clay, TAPPI) has  noted t h a t  t h e  worJ.dls. l e ad ing  source  of 
kao l in ,  t h e  Georgia-South Caro l ina  d e p o s i t s ,  a r e  a l s o  among the  l e a s t  under- 
s tood .  Although t h e r e  i s  gene ra l  agreement t h a t  t h e - k a o l i n  o r i g i n a t e d  from 
t h e  e ros ion  of t h e  c r y s t a l l i n e  s t r u c t u r e s  i n  t h e  Piedmont Upland, a  v a r i e t y  of 
t h e o r i e s  have been advanced t o  exp la in  t h e  a c t u a l  processes  r e spons ib l e  f o r  
t he  va r ious  kao l in  formations.  

I n  a d d i t i o n  t o  t h e  many ques t ions  surrounding t h e  o r i g i n  of t h e  minera l ,  
g e o l o g i s t s  a r e  seeking  answers t o  such ques t ions  a s :  (1) Why i s  t h e r e  such , 

an unusual ly low i r o n  content  i n t h e  l o c a l  d e p o s i t s ?  (2) What f a c t o r s  a r e  
r e spons ib l e  f o r  t h e  v a r i a t i o n s  i n  t he  T e r t i a r y  and Cretaceous k a o l i n ?  and 
( 3 )  Why i s  t h e r e  such g r e a t  v a r i a t i o n  i n  t he  g r a i n  s i z e  of t he  c l a y s ?  
(Pa t t e r son  and Buie, 1974).  

2.2 GEOLOGIC OCCURRENCE 

Kaolin i n  t h e  ~ e o r ~ i a - s o u t h  Caro l ina  a r e a  occurs  a s  sedimentary depos i t s  
a long t h e  F a l l  Line,  which i s  t h e  border  between t h e  Piedmont Province and t h e  
Coas ta l  P l a i n  a s  de f ined  by Thornbury (1964)'. The s tudy  a r e a  i s  loca t ed  w i t h i n  
t h e  Irwinton D i s t r i c t ,  t h e  l ead ing  source  a r e a  of commercial k a o l i n  i n  t he  
United S t a t e s  (Fig. 1 .2  ) . 

Geologis t s  have succeeded i n  i n t e r p r e t i n g  many of t h e  complex geo log ica l  
f a c t o r s  involved i n  t h e  formation of t h e  k a o l i n  d e p o s i t s ;  however, s e v e r a l  
perp lex ing  problems s t i l l  remain. The s o l u t i o n s  t o  t h e  unsolved problems may 
provide keys t o  e x p l o r a t i o n  f o r  o t h e r  d e p o s i t s .  

~ e o r g i a  k a o l i n  d e p o s i t s  a r e  i r r e g u l a r  lens-shaped bodies  occu r r ing  i n  
t h i c k  sand u n i t s .  They may be as much a s  60 f e e t  (20 meters)  t h i c k  and extend 
l a t e r a l l y  from a  few t e n s  of f e e t  up t o  about a  mile .  The d e p o s i t s  vary  i n  
composition from very  sandy c l ay  t o  e s s e n t i a l l y  pure c l ay .  The p r i n c i p a l  i m -  
p u r i t y  is  sand-sized qua r t z .  Other i m p u r i t i e s  t h a t  occur  i n  minor q u a n t i t i e s  
i nc lude  muscovite,  b i o t i t e ,  s m e c t i t e  (montmor i l lon i te ) ,  i l m e n i t e ,  ana t a se ,  
r u t i l e ,  leucoxene and g o e t h i t e  (Pa t t e r son ,  1977).  The presence of even sma l l  

. p e r c e n t a g e s  of i m p u r i t i e s  cause d i s c o l o r a t i o n  of t h e  k a o l i n  o r  i n  t h e  case  of 
. smec t i t e  i nc reases  t h e  v i s c o s i t y  of  clay-water mixtures  t h a t  renders  i t  unusable 

f o r  .paper  coa t ings .  

I n  t h e  e a r l y  1960s, .a l l  t h e  k a o l i n  d e p o s i t s  were thought t o  occur  i n  
t h e  Tuscaloosa Formation of t h e  Late  Cretaceous Age (about 65 m i l l i o n  y e a r s  
ago). '  Di f fe rences  i n  p a r t i c l e  s i z e s  and s t r a t i g r a p h i c  p o s i t i o n s  l e d  some 



g e o l o g i s t s  t o  b e l i e v e  t h a t  a l l  of t h e  d e p o s i t s  may no t  be  t h e  same age. Buie 
and Fountain (1968) were t h e  f i r s t  t o  f i n d  pa l eon to log ica l  ( f o s s i l )  evidence . 

f o r  a younger age f o r  some of t h e  depos i t s .  Subsequent f i n d i n g s  by o t h e r  
workers have confirmed a Middle o r  La te  Eocene age f o r  some of them. These 
younger' d e p o s i t s  a r e  l o c a t e d  i n  t h e  Claiborne o r  Jackson groups (about 45 
m i l l i o n  yea r s  o l d ) .  Cor re l a t ions  between age . and  p h y s i c a l  p r o p e r t i e s ,  i nc lud ing  
presence of i m p u r i t i e s  have been made, t h e r e f o r e  t h e  age de termina t ions  a r e  of 
more than academic i n t e r e s t .  

The two major ques t ions  t h a t  remain t o  be so lved  regard ing  t h e  geology 
of t h e  kao l in  d e p o s i t s  a r e  summarized a s  fol lows:  

1. Under what cond i t i ons  d id  such an ex tens ive  a r e a  of 
high p u r i t y  k a o l i n  form? S p e c i f i c a l l y ,  were t h e  
c l ays  fo rmed , in  p l ace  o r  were they  depos i ted  as c l a y s ?  

2 .  Why i s  t h e r e  such an e x c e p t i o n a l l y ~ l o w  i r o n  content  
i n  t h e  shal low d e p o s i t s ?  Nearly al.1 sedimentary 
c l ay  d e p o s i t s  con ta in  s u f f i c i e n t  i r o n  t o  cause 
d i s c o l o r a t i o n .  

The Cretaceous and T e r t i a r y  formations i n  which t h e  c l a y d e p o s i t s  occur  
a r e  poor ly  l i t h i f i e d  and r e q u i r e  no b l a s t i n g  dur ing  t h e  excavat ion process .  
The overburden and ore .  m a t e r i a l s  a r e  e a s i l y  handled by convent iona l  earthmoving 
equipment used i n  t h e  cons t ruc t ion  i n d u s t r y ,  which f a c i l i t a t e s  t h e  mining and 
rec lamat ion  process  t o  a  g r e a t  degree.  The soil-Zike n a t u r e  of t h e  overburden 
a l lows  easy  grading and contouring,  and permi ts  r a p i d  es tab l i shment  of vegeta- 
t i o n .  I n  comparison wi th  o t h e r  s u r f a c e  mining commodities, t h e s e  f avo rab le  
geolog ' ical  f a c t o r s  i n  t h e  k a o l i n  i ndus t ry  make the  mining and reclamation 
process  much l e s s  problematic .  

2.3 STRUCTURE AND PROPERTIES OF KAOLIN 

Technica l ly ,  k a o l i n  encompasses "any of a  group of c l a y  minera ls , "  
i nc lud ing  k a o l i n i t e ,  n a c r i t e ,  d i c k i t e ,  and anauxi te .  The t h e o r e t i c a l  s t r u c -  
t u r a l  formula i s  (OH)8Si4 A ~ L , O ~ ~ ,  and t h e  t h e o r e t i c a l  composition i s  46% S i 0 2 ,  
40% A1203, and 14% H20 (Pa t t e r son  and Buie, 1974).  D e t a i l s  of t h e  s t r u c t u r e s  
of c l ay  minera ls  were no t  w e l l  known u n t i l  t he  genera' l  use  of X-ray d i f f r a c t i o n  
techniques were developed. I n t e r p r e t a t i o n  of t h e s e  d a t a  have shown t h a t  t h e  
p e r f e c t i o n  of Georgia k a o l i n  ranges from poorly t o  very w e l l  ordered forms. 
G r i m  was an e a r l y  p ioneer  i n  developing techniques f o r  desc r ib ing  t h e  va r ious  
c l a y  mine ra l s  (1968) and i n  i d e n t i f y i n g  t h e i r  uses  (1962). i 

K a o l i n i t e  normally possesses  small amounts of i m p u r i t i e s  such as oxides  I 

of t i t an ium and i r o n ,  q u a r t z ,  mica, and o rgan ic  ma t t e r  (Mi tche l l ,  1955). A s  
a  r e s u l t  i t s  phys i ca l  cons t an t s  can only be  approximated. Table 2 . 1  n o t e s  t yp i -  
c a l  o r  r e p r e s e n t a t i v e  cons t an t s  for .  Georgia kao l in .  High b r i g h t n e s s  and low I 

ab ras ive  c h a r a c t e r i s t i c s  a r e  among t h e  p r o p e r t i e s  t h a t  make k a o l i n  s o  d e s i r a b l e  
f o r  paper  coa t ings  and f i l l i n g s  (Pa t t e r son  and Murray, 1975). 



Table 2.1. Georgia Kaolins: 
Representa t ive  Phys i ca l  cons t an t s  

S p e c i f i c  Gravi ty 2.62 
Hardness (Molls ' s c a l e )  1.5-2 
Index of Re f rac t ion  1.57 
Fusion Temperature, O C  1850 
Valley Abrasion Number 4-10 
Dry G.E. Br ightness  ( a t  457 nm,%) 75-91 

- - 

Source: Murray, 1977, TAPPI. 

Kaolin may be  c l a s s i f i e d  a s  e i t h e r  sof t  o r  hard, though t h e  terms a r e  
used only  on a comparative b a s i s .  S o f t  k a o l i n  is  Cretaceous and commonly con- 
t a i n s  numerous books of vermicular  c r y s t a l s ,  and, gene ra l ly , . i s  wh i t e r  and pu re r  
than  hard c l ay .  Hard c l a y ,  o f t e n  r e f e r r e d  t o  a s  f l i n t  k a o l i n ,  is  of more 
r e c e n t  o r i g i n  than t h e  s o f t  v a r i e t y  (Pa t t e r son ,  1977).  

2.4 CLIMATE 

The Georgia Kaolin Be l t  l i e s  w i t h i n  t h e  humid s u b t r o p i c a l  c l i m a t i c  
zone a s  def ined  by   re wart ha (1968). The c l ima te  suppor ts  t he  growth of a 
wide v a r i e t y  of crops on the  reclaimed mined lands. .  Prolonged pe r iods  of 
c l i m a t i c  extremes a r e  r a r e ,  a s  t h e  reg ion  r ece ives  a blend of maritime and 
c o n t i n q n t a l  i n f luences .  Warm,  m o i s t , t r o p i c a l  a i r  from t h e  south  modif ies  t h e  
impact of t h e  nor thwes ter ly  winds t h a t  p r e v a i l  dur ing  t h e  win te r  and e a r l y  
s p r i n g  months. The southern  p o r t i o n  of t h e  Appalachian Mountains s e r v e s  a s  a 
b a r r i e r  t o  fast-moving co ld  a i r  masses., ~ e m ~ e r a t u r e s  of 20°F o r  lower a r e  
r e l a t i v e l y  r a r e ,  occur r ing  on t h e  average ' fewer  than s i x  days dur ing  any 
winter .  The c l ima te  of t h e  Kaolin B e l t  of Cen t r a l  Georgia may be  descr ibed  
a s  having temperatures  and p r e c i p i t a t i o n  t h a t  a r e  t r u l y  equable (Table 2.2) .  
A growing season t h a t  averages almost 250 days wi th  only s l i g h t  v a r i a t i o n  
from y e a r  t o  y e a r  g ives  f u r t h e r  evidence of the. a r e a ' s  mild and product ive  
c l imate .  

With a d i s t a n c e  of about  200 mi l e s  from both t h e  A t l a n t i c  Ocean and t h e  
Gulf of Mexico, t h e  Georgia B e l t  i s  w e l l ' p r o t e c t e d  fr'om p o t e n t i a l  hur r icanes .  
Thunderstorms, however, a r e  common i n  t h e  a r e a  occurr ing  on approximately 40% 
of t h e  days dur ing  t h e  summer from June through August. Proper ty  damage from 
such s torms is  r a r e .  However, f l a s h  f loods  occas iona l ly  dump some of t h e  30 
m i l l i o n  tons  of waste  m a t e r i a l s  generated annual ly  i n t o  l o c a l  s t reams.  Although 
these  w a s t e s . a r e  no t  chemical ly a c t i v e ,  temporary sediment damage t o  a q u a t i c  
l i f e  can r e s u l t .  

Snow is  spo rad ic  i n  t h e  a r e a  wi th  accumulations of one inch  or 'more  
having occurred only  s i x  t imes dur ing  a 25-year pe r iod  ending i n  1973. Heavy 
r a i n s ,  snow, and f r e e z i n g  temperatures  a r e  b u t  minor h indrances  t o  k a o l i n  
mining, ~ . r o c e s s i n g , a n d  rec lamat ion  o p e r a t i o n s ,  w i th  s l i p p a g e  of t rucks  and 
o t h e r  mining machinery and t h e  accumulation of globs of c l ay  on ' any th ing  t h a t  



. . .  
ven tu re s  on to  a 'mine  s i t e ,  t h e  primary inconveniences.  Freezes a l s o  l i m i t  
c e r t a i n  c rops  t h a t  might o therwise  be p r o f i t a b l e  ones f o r  rec la iming  t h e  sur -  
f a c e  mined lands .  

Table 2.2.  Cl imat ic  Summary f o r  Macon Georgia 

Mean Temp. Mean Prec ip .  
Month (OF) ( i n . )  

January 
February . 
March 
A p r i l  
May 
June 
J u l y  
August 
September 
October 
November 
December 

Year 

2.5 . PHYSIOGRAPHIC SETTING 

Georgia 's  major k a o l i n  d e p o s i t s  l i e  w i t h i n  the  F a l l  Line Zone, which 
forms a t r a n s i t i o n  between t h e  hard c r y s t a l l i n e  rocks of t h e  Piedmont P l a t e a u  
o r  Upland and t h e  younger sedimentary and p a r t i a l l y  consol ida ted  s t r u c t u r e s  of 
t h e  Coas ta l  P l a i n  Province. Although the  breadth  of t h e  F a l l  Line Zone gener- 
a l l y  averages only  5-10 m i l e s ,  t h e  range i s  cons iderably  g r e a t e r  i n  t h e  kaol in-  
bea r ing  a r e a s  of Cen t r a l  Georgia (Thornbury, 1964). The zone reaches  i t s  
maximum width of 35 mi les  i n  Wilkinson and Baldwin Counties and ranges from 
about  12-15 m i l e s  i n  Washington and Hancock Counties.  

The no r the rn  h a l f  of t h e  F a l l  Line Zone c o n s i s t s  l a r g e l y  of long g e n t l e  
s l o p e s ,  r o l l i n g  h i l l s ,  and r e l a t i v e l y  f l a t  r i dges .  Although geo log ica l ly  . 
s i m i l a r  t o  t h e  ad j acen t  Piedmont P l a t e a u  ' s t r u c t u r e ,  a covering of l oose  g r e y .  
and brownish s o i l s  have given rise t o  t h e  term Sand H i l l s  i n  r e f e rence  t o  t h e  
s e c t i o n .  The southern  h a l f  of t h e  zone i s  dominated by t h e  Red H i l l s  charac- 
t e r i z e d  by a h igh ly  d i s s e c t e d  landscape wi th  a preponderance of .broad v a l l e y  
f l o o r s  wi th  narrow,. winding, f la t - topped  r idges .  . . 



Along its southern margins, t he  F a l l  Line Zone is made up of gently 
ro l l ing  h i l l s  and broad rounded summits with extensive areas of re la t ive ly  
f l a t  terrain. Here s igni f icant  dissection is limited t o  the  valleys of the 
larger  streams and r ivers .  These features  are typical  of the Coastal Plain 
Province. 

I .  

Surface conditions i n  the  v ic in i ty  of Georgia Kaolin's AICC operations 
have gently ro l l ing  h i l l s  with broad slopes and numerous creeks, such a s  those 
i n  Buffalo and Deepstep, with extensive swamps and bottom land (Fig. 2.1). 

- Elevations range from more than 400 f e e t  above sea leve l  t o  l e s s  than 250 f e e t  
i- m s l  i n  several  streambeds. But, generally the  t e r r a in  is su i tab le  f o r  most 
I row crops and pasture lands. 

2.6  HYDROLOGY 

Excellent sources of both surface and groundwater occur throughout the 
$ . F a l l  Line Zone. Most of the AICC mining division area drains in to  the  Oconee 

River, which, along with the nearby Omulgee and Ohoopee Rivers, form the  primary 
- -. t r ibu tar ies  of the  Altamaha River. Except f o r  occasionally la rge  concentra- -- t ions of suspended sediments, surface water is generally of high qual i ty  having 

lw mineral content, generally s o f t  i n  nature and l o w  i n  color. Even so, only 
a few kaolin producers u t i l i z e  surface waters i n  t h e i r  operations. Local 
groundwater, including ar tes ian  sources, are generally more accessible, more 
re l iab le ,  and of higher qual i ty  than water from surface streams. Furthermore, 
surface water systems have t rad i t iona l ly  received la rge  quantit ies of untreated 
sewage and indus t r ia l  pollutants.  The streams a lso  contain processing water, 
of ten of high acidi ty ,  and clay t a i l i ngs ,  but current reclamation practices 
coordinated by the  Goergia Water Quality Control Board have great ly  reduced 
the  contaminants from mining and indus t r i a l  ac t iv i t i e s .  

Underlying the P a l l  Line H i l l s  are extensive sand and gravel formations 
tha t  provide ar tesian aquifers that producein excess of 1500 gallmin from 
some w e l l s .  Much of the  a r tes ian  supply originates from a loca l  ground-water 
stzatum tha t  becomes confined between clay beds i n  its dm-s lope  migration. 
With greater volume, more dependable flow, and lower mineral content, the 
a r tes ian  wells are more desirable than d r i l l ed  or  dug wells in supplying 
water f o r  kaolin mining and reclamation uses. 

The kaolin industry is not only favored by a n  abundant supply of 
ar tesian water but a lso a t e r r a in  generally sui table  fo r  the  storage, t rea t -  

r '  ment, and disposal of indus t r ia l  wastes. A sparse regional population and 
limited c a p e t i t i o n  f o r  water resources have contributed t o  the  well-being 
of the  kaolin industry. A t  present, t he  major water-related problem centers 
upon the  e f fec t ive  u t i l i za t ion  and disposal of water trapped beneath commercial 
kaolin beds. Water supplies offer  l i t t le  or no r e s t r i c t ion  t o  the  reclamation 
of the  surfaced mined areas (Buie, 1972). 

2.7 SOILS 

The Sand Hills So i l  Province dominates the cent ra l  Georgia Kaolin Belt 
(Thornbury, 1964). With a variat ion i n  topography and parent material, s o i l  
par t ic les  range i n  texture from sands t o  clay and vary widely over re la t ive ly  





sma l l  a r eas .  Considerable  leaching  of n u t r i e n t s  and t h e  l o s s  of humus have 
r e s u l t e d  f r o m ' t h e  i n t e n s e  mechanical and chemical weathering processes  a s soc i -  
a t e d  wi th  t h e  r e g i o n ' s  warm and humid c l imate .  Cl imat ic  cond i t i ons  a r e  a l s o  
l a r g e l y  r e spons ib l e  f o r  t h e  h igh  s o i l  a c i d i t y  (low pH), a' cond i t i on  r e s u l t i n g  
from t h e  low a b i l i t y  of c l a y  minera ls  t o  absorb c a t i o n s .  Commercial k a o l i n  
d e p o s i t s  g e n e r a l l y  l i e  beneath 1-20 f e e t  of s o i l ,  sands ,  and c l a y s  (Perk ins  
and Troth ,  1971).  The Kershaw S e r i e s ,  which i s  t h e  dominant s o i l  type  i n  t h e  
Sand H i l l s ,  s uppor t s  only a  s p a r s e  f o r e s t  cover w i t h  an occas iona l  farm 
breaking a  r a t h e r  monotonous wooded 'landscape. ' S o i l s  of t h e  ad jacent  Red 
H i l l s  and Coas ta l  P l a i n  are cons iderably  h ighe r  i n  f e r t i l i t y  and a r e  among 
t h e  most i n t e n s i v e l y  c u l t i v a t e d  and most product ive  s o i l s  i n  t h e  s t a t e .  They 
he lp  support  t h e  r evege ta t ion  of t h e  s u r f a c e  mined lands  d i s tu rbed  by k a o l i n  
mining. 

2.8 NATURAL VEGETATION 

Excep.t f o r  t h e  more seve re ly  eroded s l o p e s ,  v i r t u a l l y  a l l  of t h e  F a l l  
Line Zone w a s  once dense ly  f o r e s t e d .  More than  70% of t h e  r eg ion  is  c u r r e n t l y  
f o r e s t e d .  Long-leaf p ines  once predominated on t h e  r i d g e s  and be . t t e r  dra ined  
s l o p e s ,  w i t h  such deciduous t r e e  s p e c i e s  a s  oak, h ickory ,  b i r c h ,  and maple 
being t h e  most numerous i n  low l y i n g  and poorly dra ined  a r e a s .  Although con- 
s i d e r a b l e  acreage  of hardwoods s t i l i  e x i s t s  i n  t h e  r eg ion ,  r e f o r e s t a t i o n  
e f f o r t s  have formed t h e  f a s t e r  growing s l a s h  p ines  that '  r e p l a c e  t h e  n a t u r a l  
long-leaf p ines  i n  a r e a s  of f l a t  t e r r a i n .  Short- leaf  and l o b l o l l y  p ines  
gene ra l ly  occupy t h e  more f e r t i l e  p o r t i o n s  of t h e  F a l l  Line Zone. However, 
i n  t h e  v i c i n i t y  of k a o l i n  ope ra t ions ,  much r ec l a imed- l and  has been upgraded . 

t o  row crops  and p a s t u r e ,  which provide a n  e s t h e t i c a l l y  appea l ing  change from 
a forest-covered t e r r a i n .  

2.9 LAND USE AND THE REGIONAL ECONOMY 

Washington County, which encompasses s e v e r a l  k a o l i n  mining and process ing  
f a c i l i t i e s ,  has  a d i v e r s i f i e d  economic base  w i t h  k a o l i n  product ion providing 
t h e  s i n g l e  l ead ing  source  of income. Mining is  followed by a g r i c u l t u r a l  
p roducts ,  f o r e s t  r e sou rces ,  and va r ious  l i g h t  manufacturing concerns.  
Washington County followed t h e  t r end  of o the r  0conee-area1 coun t i e s  i n  
experiencing a  r e c e n t  decrease  i n  popula t ion .  The county dec l ined  by 7.5% ' t o  
17,480 during t h e  last  census. per iod  from 1960-1970. S a n d e r s v i l l e ,  which l a y s  
claim t o  t h e  t i t l e  of  t h e  n a t i o n ' s  Kaolin Capi ta l ,  has  a popula t ion  of about  
6000 and t h e  a d j a c e n t  c e n t e r  of T e n n i l l e  has  approximately 2000 i n h a b i t a n t s .  
No o t h e r  town i n  Washington County has  a s  many a s  500 people.  Deepstep, 
l oca t ed  i n  t h e  h e a r t  of t h e  k a o l i n  mining and process ing  c e n t e r ,  has  two 
s t o r e s  and some 100 i n h a b i t a n t s  (Washington County Chamber of Commerce, 1975).  

 he Oconee a r e a  c o n s i s t s  of seven coun t i e s  i n  c e n t r a l  Georgia t h a t  con ta in  
two of t h e  s t a t e ' s  l ead ing  k a o l i n  producers  -- Washington and Wilkinson 
Counties.  The a r e a  has  a p a s t  h i s t o r y  of n e t  emigra t ion ,  low per  c a p i t a  
income, and l + i t e d  economic 'opportuni,ty. Cur ren t ly ,  t h e  Oconee Area Plan- 
ning and Development Commission i n  c o l l a b o r a t i o n  w i t h  o t h e r  agencies  i s  seek- 
i n g  t o  expand t h e  economic base of t h e  region.  



Farming remains an impor tan t  a c t i v i t y  i n  Washington County, a l though 
t h e  number of farm f a m i l i e s ,  acreage  i n  c rops ,  and va r ious  o t h e r  i n d i c e s  of 
farm a c t i v i t y  have e i t h e r  dec l ined  s i g n i f i c a n t l y  o r  have shown l i t t l e  change 
i n  r e c e n t  yea r s  according t o  t h e  1974 Census of Agr i cu l tu re .  The major crops 
produced a r e  co t ton ,  corn,  soybeans, and peanuts.' The graz ing  of c a t t l e  com- 
p r i s e s  another  important  a c t i v i t y  w i t h  cons ide rab le  p o t e n t i a l  f o r  f u r t h e r  
development. More than 71% of  t h e  county remains i n  f o r e s t ,  i n d i c a t i n g  a .  
r e l a t i v e l y  low l e v e l  of i n t e n s i v e  a g r i c u l t u r a l  development i n  p a s t u r e  and 
row crops.  The k a o l i n  mined l ands  tend t o  suppor t  a  h ighe r  percentage of 
such development a s  w e l l  a s  a r e a s  f o r  r e c r e a t i 0 n . l  

1 
Based upon observa t ions  and examination of approved A p p  Zication for Surface 
Mining Permits (see. Appendix E )  . 
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3 THE M I N I N G  PROCESS 

3.1 EXPLORATION 

The f i r s t  s t e p  i n  k a o l i n  prospec t ing  o r  exp lo ra t ion  is t o  determine 
candida te  s i t e s  where t h e  mine ra l  might be found. The process  of s e l e c t i n g  
t h e s e  a r e a s  i nc ludes  an e v a l u a t i o n  of t h e  topography, s l o p e s ,  and e l e v a t i o n  
by us ing  geologic  maps and a e r i a l  photographs (Pa t t e r son  and Buie, 1974). 
Once a  d e p o s i t  is loca t ed  and measured, a s e r i e s  of pa t t e rned  explora tory  
d r i l l i n g s  r e v e a l s  more d e t a i l s  about  t h e  q u a l i t y  and q u a n t i t y  of t h e  k a o l i n  
depos i t s .  Today's s o p h i s t i c a t e d  explora tory  techniques a r e  i n  sha rp  c o n t r a s t  
t o  e a r l i e r  d i scove r i e s  i n -wh ich  t h e  candida te  a r e a s  were p r imar i ly  dependent 
upon a more s u p e r f i c i a l  obse rva t ion  of outcrops i n  streambeds and along road 
c u t s  (Pa t t e r son  and Murray,. 1975).  

P o r t a b l e  d r i l l i n g  r i g s  a r e  employed i n  t h e  exp lo ra to ry  d r i l l i n g  
opera t ions .  I n  t h e  i n i t i a l  t e s t i n g ,  c a s t i n g s  from d r i l l  h o l e s  a r e  removed 
t o  a  mud p i t .  I f  evidence of k a o l i n  is  p r e s e n t ,  a  co re  sampling procedure 
fol lows.  I n  t h e  f i r s t  s t a g e  of exp lo ra t ion ,  t he  d r i l l  ho l e s  a r e  made every 
12-15 a c r e s ,  a l though procedures  vary  from company t o  company. The ho le s  
a r e  normally d r i l l e d  t o  a depth of about  200 f e e t .  Deposi ts  t h a t  evaded de- 
t e c t i o n  by t h i s  method would no t  meet c u r r e n t  economic requirements .  Should 
t h e  company dec ide  t o  r e t a i n  t h e  p rope r ty ,  more d e t a i l e d  d r i l l i n g  t e s t s  a r e  
conducted. A sp l i t - spac ing  method having 400-ft ,  followed by 200-ft ,  c e n t e r s  
i s  u t i l i z e d  i n  ca r ry ing  ou t  f u r t h e r  eva lua t ions .  D r i l l i n g  t e s t s  a r e  begun 
near  t h e  c e n t e r  of t h e  d e p o s i t  and advance toward t h e  per iphery .  P r i o r  t o  
s t r i p p i n g ,  ho le s  are d r i l l e d  a t  approximately 100-f t  i n t e r v a l s  and maps a r e  
compiled t h a t  des igna te  t h e  l o c a t i o n  of s t r i p p i n g  c u t s  and overburden loca- 
t i o n s .  I r r e g u l a r i t i e s  i n  ad j acen t  d r i l l  s e c t i o n s  may r e q u i r e  a d d i t i o n a l  s p o t  
d r i l l i n g .  

Large-scale,  d e t a i l e d  m a p s . t h a t  range from t h e  f i r s t  s t a g e s  of 
exp lo ra t ion  t o  t h e  completion of rec lamat ion  a r e  employed i n  a l l  phases of 
t h e  mining process .  These a r e a  maps a r e  used t o  l o c a t e  and i d e n t i f y  each 
d r i l l  h o l e  and t o  p l o t  t h e  r e s u l t s  and d i s t r i b u t i o n  of l abo ra to ry  eva lua t ions  
of t h e  va r ious  samples. Before removal of t h e  overburden, maps a r e  compiled 
t h a t  d e p i c t  i t s  th i ckness  a s  w e l l  as t h e  s i z e  and l o c a t i o n  of t h e  kao l in  de- 
p o s i t s .  Another mapping technique used i n  exp lo ra t ion  is t h e  use  of contours  
t o  des igna te  t h e  s i z e . a n d  q u a l i t y  of t h e  k a o l i n  depos i t s .  L a t e r ,  t h e  mining 
p lan  and schedule  a r e  based upon information conta ined  on mine.maps, which 
c o n s i s t  of 50-f t  c e n t e r s  w i t h  each v e r t i c a l  f o o t  of k a o l i n  analyzed s e p a r a t e l y .  
Such d e t a i l e d  eva lua t ion  is necessary  because of t h e  wide v a r i a t i o n  t h a t  e x i s t s  
i n  t h e  th ickness  and q u a l i t y  of k a o l i n  over r e l a t i v e l y  smal l  a r e a s .  

Comprehensive planning a s  mandated by t h e  Georgia Surface  Mining Act 
d i c t a t e s  t h a t  a d e t a i l e d  map of each  proper ty  be compiled be fo re  t h e  commence- 
ment of mining. Howard (1976) no te s  t h a t  " ... a mined land use  map i l l u s t r a t e s  
c u r r e n t  u s e  of a  product ion s i t e  by t h e  mining ope ra to r  and c l e a r l y  d e p i c t s  



l and  use  dur ing  and fo l lowing  mining a c t i v i t i e s .  It r e f l e c t s  l i k e  a mi r ro r  a  
c l e a r ,  sha rp ,  concise  image of mining and reclamation a c t i v i t i e s  i n  a  given 
a r e a .  " 

Reclamation maps a r e  a l s o  u s e f u l  i n  planning overburden removal and 
k a o l i n  mining. A s  proper  waste d i s p o s a l  and contour ing  a r e  necessary  t o  r e -  
duce t h e  t ime and c o s t s  of meeting the  rec lamat ion  s t anda rds ,  t h e  maps have t o ,  
be considered a  fundamental t o o l  i n  p lanning  t h e  mining process .  

3.2 EVALUATION OF DEPOSITS 

Cores obta ined  from exp lo ra to ry  d r i l l i n g s  a r e  a l s o  t r e a t e d  s y s t e m a t i c a l l y .  
Once a  bed of k a o l i n  is  l o c a t e d ,  t h e  d r i l l  b i c s  a r e  rep laced  by ten-foot  
hollow co re  b a r r e l s .  This  procedure is  repea ted  f o r  ob ta in ing  and ana lyz ing  
a d d i t i o n a l  cores .  Clay t echn ic i ans  i n s p e c t  t h e  c ross -sec t ion  f o r  such phys i ca l  
a s p e c t s  a s  c o l o r ,  t e x t u r e ,  and impur i ty  content  and record  t h e  informat ion  i n  
d r i l l  l ogs  (Kennedy, 1976).  Before t h e  core  samples a r e  removed t o  t h e  
Yara Laboratory f o r  f u r t h e r  a n a l y s i s ,  each sample is i d e n t i f i e d  by d a t e ,  
l o c a t i o n ,  and depth.  

I n  t h e  l a b o r a t o r y ,  2-f t  s e c t i o n s  from t e s t  d r i l l i n g s  a r e  sub jec t ed  t o  
tests f o r  p u r i t y ,  un i formi ty ,  and o t h e r  s e l e c t e d  p h y s i c a l  p r o p e r t i e s .  Georgia 
k a o l i n  f o r  paper coa t ing ,  i t s  primary u s e ,  must meet a  r i g i d  s e t  of s p e c i f i -  
c a t i o n s .  Among t h e  tests a r e :  

. 1. Brightness. Based on a  s tandard  reading  of 100 f o r  f r e s h l y  fumed 
magnesium oxide and a t  a  cons t an t  wavelength. Measurements a r e  made on . 

d e g r i t t e d  crude c l ays  and on t h e  var ious .  coa t ing  c l ays .  A minimum b r i g h t n e s s  
of 85.5% i s  requ i r ed  f o r  No. 2  coa t ing  c l ay  wi th  a  minimum of 87% f o r  f i n e r  
No. 1 coat ing .  

2. ParticZe Size .  Determined by measuring s e t t l i n g  p r o p e r t i e s  of  c l ay  
p a r t i c l e s .  The percentage of p a r t i c l e s  of l e s s  than  two micrometers i n  diameter  
i s  a l s o  noted.  V i scos i ty ,  b r igh tnes s , and  o t h e r  important  phys i ca l  cha rac t e r -  
i s t i c s  a r e  r e l a t e d  t o  p a r t i c l e  s i z e .  Blends of va r ious  d e p o s i t s  might 
be  r equ i r ed  t o  meet f i l l e r  and coating requirements  and t o  maximize t h e  va lue  
of t h e  f i n i s h e d  product .  

3 .  Percent G r i t  (Screen Residue). Crude c l ay  i s  chemical ly t r e a t e d  
and l a t e r  washed through a  s tandard-sized screen .  Although t h e  q u a l i t y  of 
k a o l i n  under a n a l y s i s  i s  a  f a c t o r ,  a  maximum of 10-15% g r i t  i s  t h e  approximate 
upper l e v e l  of g r i t  conten t .  A h ighe r  g r i t  con ten t  i n c r e a s e s  t h e  c o s t  of 
b e n e f i c i a t i o n  and lowers t h e  percentage  of k a o l i n  recovered. 

4 .  Viscosi ty .  Frac t iona ted  k a o l i n s  a r e  d ispersed  i n  an aqueous s l u r r y .  
The v i s c o s i t y  i n f luences  coa t  weight ,  smoothness, and t h e  r a t e  of a p p l i c a t i o n  
of paper coa t ings .  Even, fas t - f lowing  coa t ings  a r e  d e s i r e d .  Both low- and 
high-shear v i s c o s i t y  a r e  measured according t o  e s t a b l i s h e d  s tandards .  

5. Leachability. A measure of t h e  maximum b r i g h t n e s s  t h a t  can be 
obta ined  f o r  t h e  va r ious  coa t ing  f r a c t i o n s  us ing  s tandard  procedures .  From 
an  a n a l y s i s  of l e a c h a b i l i t y ,  l e v e l s  of t rea tment ,  i f  any, r equ i r ed  t o  meet 
b r i g h t n e s s  s p e c i f i c a t i o n s  a r e  determined ( P a t t e r s o n  and Murray, 1975).  



Decisions re la t ing  t o  the possible development of a mine s i t e  a r e  made 
upon an analysis of f i e l d  data,  laboratory t e s t i ng ,  and company needs. Gen- 
e r a l ly ,  i t  i s  economically feas ib le  t o  mine kaolin deposits with overburden 
to  clay r a t i o s  of from 6: l  t o  8:1, depending upon the nature of the overburden, 
and the s i z e  and quali ty of the  ore  deposit. Potent ia l  problems i n  meeting 
reclamation standards t h a t  were established by federal  and Georgia laws a r e  
also weighted i n  the evaluation process. 

After an evaluation of properties under the  company's control  and a 
consideration of future  demand, a general, long-range surface mining program 
i s  formulated (Kennedy, 1976). Detailed planning is necessary i f  maximum 
efficiency i s  t o  be attained i n  the exploration, mining, and reclamation oper- 
a t ions  of the kaolin industry. 

3.3 REMOVAL OF OVERBURDEN 

The mining of kaolin includes i n i t i a l  land clearing by dozers; 
overburden removal by scrapers o r  draglines; blunging o r  truck haulings; and 
pumping t o  beneficiation plants  (Fig. 3.1). In  recent years, some of the  most 
dramatic changes i n  the kaolin industry have taken place i n  the various aspects 
of overburden s t r ipping and dumping (Patterson and Buie, 1974). Among fac- 
to rs  contributing t o  these recent changes are: (1) a comprehensive reclamation 
law tha t  mandates high standards of backfi l l ing,  grading, and revegetating, 
and increasing costs of meeting these requirements, (2) the  ever-increasing 
depths and amounts of overburden tha t  must be removed t o  expose the kaolin 
ore, (3) the  development by a highly competitive equipment industry of larger  

Fig. 3.1. The kaolin mining operation i s  progressing t o  the r ight .  The over- 
burden i s  removed by pan scrapers i n  the r i gh t  foreground and 
placed in mined out area i n  center background. The kaolln ore and 
blunger a r e  v i s ib l e  i n  the  l e f t  foreground. 



and more e f f i c i e n t  s t r ipping machinery t o  remove tne  overburden, and (4)  the  
necessity of minimizing production costs.  The l a t t e r  is a fac tor  t ha t  i s  
becoming of increasing importance i n  view of the  ever-higher labor,  energy, 
and transportation costs and the  sharp competition t ha t  the kaolin industry 
i s  receiving from foreign sources and subs t i tu t ion  products. 

The th ree  bas ic  s teps  leading t o  the mining of kaolin deposits are:  

1. Surface Clearing a d  Disposal. Commercial timber i s  cut and sold 
and the  remaining growth is bulldozed i n t o  lower areas  where i t  is eventually 
covered with overburden. 

2. Scraper Removal and Contauring. Scrapers remove the  excess Qver- 
burden but most draglines can only operate a t  depths of from 40-60 fee t .  
Scrapers a r e  required t o  smooth i r r egu la r  surfaces and t o  grade and landscape 
the  area  f o r  e f f i c i e n t  dragline operations (Fig. 3.2).  

3. Dragline Removal a d  Placement. Normally long p a r a l l e l  cuts a re  
made with the overburden stacked i n  i r regula r ,  conical p i l e s  adjacent t o  the 
cut. Prompt removal of kaolin ore allows fo r  the backf i l l ing of the previously 
mined cut.  

Most mining operations now employ draglines and self-loading rubber- 
t i redscrapers  (paddle wheel) i n  s t r ipp ing  operations. Draglines, which range 
i n  s i z e  t o  more than 25-cu-yd capacity, a re  l e s s  mobile and require  a smoother 
t e r r a i n  than scrapers,  but they normally permit the  more expeditious removal 
of overburden. On t h e  other hand, scrapers have the  capacity t o  move the  
overburden greater  distances and allow dumping f a r t h e r  away from excavation 

Fig. 3.2. Self-loading type pan scrapers a r e  used fo r  both overburden removal 
and excavation of kaolin ore. The uni t  depicted here i s  loading ore. 



areas. However, the economic limit of the maximum displacement of overburden 
is about 1000 feet. Other advantages are that the scraper has more flexibility 
in backfilling and greater efficiency in reclamation work than is provided by 
draglines. Other machinery employed or developed for possible uses in strip- 
ping and mining operations are front-end loader-truck combinations, bucket- 
wheel excavators, shovel-truck combinabtions, and dredging and hydraulic de- - 

vices (Fig. 3.3). 
' I q  ,. 

Decisions relating to the proper choice of mining equipment are weighed 
on the basis of topography, composition of overburden, rainfall patterns, 
investment and operating costs, location of strip pin^ operations relative to 
waste-disposal areas, and reclamation plans. 

Georgia Kaolin's American Industrial Clay division contracts for 
its stripping operations on the basis of volume of overburden removed. Among 
the primary factors influencing costs are: the nacure of the overburden, the 
depth of overburden removed, and the distance involved in hauling it. Costs 
tend to increase with larger amounts of moisture and rock content. AICC de- 
posits are stripped by large self-loading pans capable of transporting about 
40 tons of overburden in a single load or by dump trucks with capacities of 
approximately 50 tons (Fig. 3.4). In order to meet one year's demand for 
crude kaolin, AICC requires the stripping of some 6 million-cu-yd of overbur- 
den. The dumping and backfilling of the overburden is carefully planned, as 
it is generally considered too expensive to move mlniag Wastes more than once. 
Yet, all topsoil must be stockpiled for use in the reclamation process in 
compliance with the Georgia Surface Mining Act (Kennedy, 1976). 

3.4 MINZNG OF KAOLIN 

The removal of overburden, backfilling, grading, revegetating and the 
mining of kaolin are interrelated processes. New reclamation rules and regu- 
lations, more sophisticated equipment, and innovative practices within the 
industry have ushered it into a new era. At AICC, mining of crude clay in- 
volves the use of a 1-cu-yd dragline to shovel the crude clay ore from the 
stripped deposit and to deposit it into a blunger where processing begins 

8 ,  

(Kennedy, 1976). 

- 
I s  . Soler (1969) describes the P O U - O V ~ P  method, a mining technique that 

- allows for the stockpiling of ore and expedites the r~clamation process 
(Pig. 3.5). Rather than leaving windrows of overburden in the mined-out 
areas, which formerly left a devastatad lanthreape, wastes and kaolin ore are 
now stocked in a predet-ermined manner. Although the actual practices and 
dimensions vary somewhat from place to place, the essential stages in the 
roll-over method are: 

1. The initial selection of a box cut, approximately 70-90 feet in 
width adjacent to the edge of the clay deposit and paralleling the direction 
in which the cross section was determined. 

2. The dragline is located at one end of the cut and digs the first 
trench or box cut. The overburden is removed next and placed at least 100 ft 
away; Then the dragline moves to the front of the pit, mines the clay ore 
and dumps it between the pit and the first overburden pile. 



Fig. 3.3. In some small limited area operations track-mounted front-end 
loaders and trucks are used for mining. 

. $+.. e k e i s  Cr:mspor.ted.% pan scrapehs to a central area where 
it xs! .. . ,@t;g3&$4. . ~ .,d.le pXae.ement in the blunger h~ :a 
,S&;m d@?J&fi&; ' 
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Fig. 3 . 5 .  Plan V i e w  Showing Mining Sequence . 

Used i n  Roll-Over Method.. 



3.  The d r a g l i n e  is moved t o  a  p o s i t i o n  adjacent  t o  t h e  f i r s t  t rench 
o r  box c u t  where a  second c u t  i s  dug. The procedure noted i n  s t e p  #2 is re- 
peated u n t i l  t h e  t o t a l  c u t  has been mined. 

4. The overburden from t h e  second c u t  i s  c a s t  i n t o  t h e  p i t  l e f t  from 
t h e  i n i t i a l  cu t .  Grading of the  overburden s u r f a c e  by d rag l ine  and bul ldozer  
prepares  the  overburden su r face  f o r  t h e  c l a y  t o  be  mined. Completion of the  
ro l l -over  method leaves  only t h e  con ica l  c l a y  p i l e s  and t h e  overburden from 
t h e  f i r s t  cu t .  

The use of t h e  ro l l -over  technique is r e s t r i c t e d  by: (1) t h e  reach of 
t h e  d r a g l i n e  boom; (2) t h e  composition and s lope  of the  overburden; (3).  t h e  
overburden t o  c l a y  o r e  r a t i o ;  and (4) any excess ive  ground water.  The tech- 
nique has t o  be modified where a  t h i c k  l a y e r  of overburden d i c t a t e s  t h e  use 
of t r a d i t i o n a l  d rag l ine ,min ing  methods. I n  such cases ,  t h e r e  i s  a l imi t ed  
s p a c e ' a v a i l a b l e  f o r  t h e  s tockp i l ing  of kao l in  and a s e r i e s  of i r r e g u l a r  waste 
p i l e s  a r e  l e f t  t h a t  r e q u i r e  more extens ive  reclamation e f f o r t s  (So le r ,  1969). 

3.5 LAND OWNERSHIP AND MINERAL RIGHTS 

Most of t h e  land conta in ing  minable k a o l i n  is  owned by ind iv idua l s .  
Severa l  a l t e r n a t e  procedures a r e  followed i n  securing access t o  t h e  c lay .  
The company may: (1) n e g o t i a t e  a n  agreement with the  landowner, g iv ing  t h e  
company an opt ion  t o  purchase t h e  land,  (2) set a t i m e  l i m i t  f o r  mining t h e  
c l a y  a t  a  f ixed  p r i c e  per ton ,  or  (3) pay t h e  landowner a  r o y a l t y  on t h e  k a o l i n  
a s  it  is  mined. A t  A I C C ,  purchases outnumber l e a s e s  by about 3 t o  1. Although 
mining and reclamation laws must be followed, r e g a r d l e s s ,  ownership g ives  t h e  
company more f l e x i b i l i t y  i n  mining t h e  s i t e  (owned u n i t s  may be he ld  i n  resenre)  
a s  w e l l  a s  i n  t h e  determinat ion of t h e  reclaimed landscape. Except i n  r a r e  
i n s t a n c e s ,  poss ib ly  one i n  a  thousand cases ,  ownership of t h e  s u r f a c e  a l s o  
c a r r i e s  t h e  r i g h t s  t o  a l l  minera ls  and o the r  resources of t h e  land. Kaolin 
producers inc reas ing ly  a r e  having t o  d e a l  wi th  middle men who a r e  specu la to r s  
acqui r ing  p r o p e r t i e s  t h a t  the  company needs f o r  t h e  e f f e c t i v e  development of 
a  p a r t i c u l a r  depos i t .  

P r i ces  pa id  f o r  crude kao l in  vary  from a few cen t s  t o  s e v e r a l  d o l l a r s  
per ton. Fac to r s  determining t h e  va lue  of a  depos i t  a r e  q u a l i t y ,  s i z e ,  
proximity t o  o the r  p r o p e r t i e s  con t ro l l ed  by t h e  company, the  r a t i o  of c l a y  
t o  overburden, and t h e  needs of t h e  organiza t ion .  

3.6 PROCESSING OF KAOLIN 

The formation of a  s l u r r y  f o r  t r a n s f e r  of kao l in  t o  va r ious  processing 
f a c i l i t i e s  r ep resen t s  the  completion of t h e  mining process and t h e  f i r s t  s t a g e  
i n  t h e  b e n e f i c i a t i o n  of t h e  mineral .  Large por t ab le  blungers  loca ted  a t  t he  
mining s i t e s  sc reen  ou t  large-sized impur i t i e s  and produce t h e  s l u r r y  t h a t  is  
u t i l i z e d  i n  most phases of processing (Fig. 3 . 6 ) .  A t y p i c a l  blunger has  a  
capac i ty  of 1500 ga l lons  and c o n s i s t s  of a  set of bottom-driven blades powered 
by a 250-hp e l e c t r i c  motor (Soler ,  1969). I n s i d e  t h e  b l u n g e r , w a t e r  and smal l  
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amounts of a d i spe r s ing  agent1 a r e  added t o  t h e  c l ay  a t  uniform r a t e s .  The 
mechanical b lending  of t h e s e  ing red ien t s .p roduces  a  low-viscosi ty ,  clay-water 
suspension t h a t  can be  pumped e a s i l y  v i a  p i p e l i n e  t o  a  d e g r i t t i n g  s t a t i o n ,  a 
journey of s e v e r a l  mi les  i n  most i n s t a n c e s  (Fig. 3 .7 ) .  

D e g r i t t i n g  removes coa r se  m a t e r i a l s ,  such a s  sand and mica, from t h e  I 
s l u r r y  by t h e  a c t i o n  of  g r a v i t y  i n  s e t t l i n g  tanks  c a l l e d  sandboxks (Fig.  3 .8) .  
A s e r i e s  of metal  f l i g h t s  o r  r akes  cont inuously drag t h e  bottom of t h e  tanks 
removing overs ized  m a t e r i a l s  t h a t  a r e  discharged a s  was tes  i n t o  nearby s e t t l i n g  
ponds. Although of s imple des ign ,  d e g r i t t i n g  boxes reduce percentages  of over- 
s i z e d  p a r t i c l e s  ( l a r g e r  than  44 microns o r  0.00173 i n . )  from a s  h igh  a s  15% t o  
less than  0.5%. The cont inuous flow of s l i p  from t h e  s e t t l i n g  tanks  passes  , 
t h r o u g h a  f i n e l y  meshed v i b r a t i n g  sc reen  t h a t  removes f l o a t i n g  ma t t e r  (Fig. 3 .9) .  I 

Terminal s t o r a g e  tanks  a r e  t h e  n e x t  s t o p  f o r  t h e  s l u r r y ,  he re  q u a l i t y  de t e r -  
minat ion and dec i s ions  r e l a t i n g  t o  t h e  use of t he  k a o l i n  a r e  made (Kennedy, 
1976).  Af t e r  pre l iminary  b lending  o r  s eg rega t ion ,  t h e  s l u r r y  i s  pumped t o  
t h e  m i l l  t e rmina l  s t o r a g e  and blending tanks ,  a  t r i p  t h a t  may reach 12 mi les  i 
a t  A I C C ~  (Fig. 3.10).  A t  A I C C ,  b lunger  output  i s  e i t h e r  pumped d i r e c t l y  t n  
t e r m i n a l  t anks ,  o r  blended wi th  c l a y  from o t h e r  mine s i t e s ,  depending upon 1 
composition and consumer demand. The m i l l  t e rmina l  tanks  t h e r e  have a  capa- 
c i t y  of approximately 7000 tons  of crude kao l in .  S torage  is  r equ i r ed  f o r  
meeting a  high degree of product un i formi ty  and t o  i n s u r e  s u f f i c i e n t  r e s e r v e  
f o r  t h e  process ing  p l a n t ,  which runs  24 hours  a day, seven days a week most 
of t h e  yea r  (Kennedy, 1976).  

Kaolin used a s  a  coa t ing  c l ay  r e q u i r e s  b e n e f i c i a t i o n  by one of two 
b a s i c  methods -- a dry  process  o r  a  wet process .  Although i t  i s  s impler  and 
l e s s  expensive,  t h e  dry  process  y i e l d s  a lower q u a l i t y  product  than t h e  wet 
process .  Depos i t s  meeting s p e c i f i c  requirements  a s  t o  b r i g h t n e s s ,  p u r i t y ,  
and p a r t i c l e - s i z e  d i s t r i b u t i o n s  a r e  l oca t ed  by d r i l l i n g  and t e s t i n g .  Thus, 
t h e  f i n i s h e d  product has  p r o p e r t i e s  s i m i l a r  t o  those  of t h e  crude k a o l i n .  
The b a s i c  s t a g e s  i n  t h e  dry process  a r e :  (1) c rush ing  (approximately t o  egg 
s i z e ) ,  (2) dry ing ,  (3) mechanical shredding o r  d i s i n t e g r a t i o n ,  and (4) a i r  
f l o t a t i o n  f o r  removal of ove r s i zed  p a r t i c l e s  and g r i t  (Pa t t e r son  and Murray, 
1975).  I 

A genera l ized  model f o r  t h e  process ing  of k a o l i n  from the  mining s t a g e  
t o  t h e  f i n i s h e d  products  is  shown a s  F ig .  3.6. Although t h e  b a s i c  procedures  
u t i l i z e d  i n  wet process ing  have remained r e l a t i v e l y  unchanged over  t h e  p a s t  

I 
Kaolin p a r t i c l e s  occur  n a t u r a l l y  i n  a forced  (non-dispersed) system; however, 
t h e  p a r t i c l e s  a r e  e a s i l y  d i s p e r s e d ,  a  c h a r a c t e r i s t i c  t h a t  makes i t  p o s s i b l e  
t o  process  t h e  minera l  t o  t h e  r i g i d  s p e c i f i c a t i o n  r equ i r ed  by consumers. In-  
t roduc t ion  of a  d i s p e r s i n g  agen t ,  such a s  sodium hexametaphosphate o r  sodium 
s i l i c a t e ,  imparts  a  preponderance of nega t ive  charges t o  t h e  c l ay  p a r t i c l e s  
r e s u l t i n g  i n  t h e i r  alignment i n t o  decks, c o n s i s t i n g  of i n d i v i d u a l  p l a t e s  o r  
u n i t s .  This  procedure s i g n i f i c a n t l y  reduces the  amount of water  requi red  f o r .  
t he  s l u r r y i n g  and t r a n s f e r  of kao l in .  The product i s  a  suspension t h a t  i s  
both free-f lowing and r e l a t i v e l y  pourable  (Kennedy, 1976).  

2  
Freepor t  Kaolin i s  now t r a n s f e r r i n g  k a o l i n  s l u r r y  from t h e  S a n d e r s v i l l e  a r ea  
t o  t h e  company's process ing  f a c i l i t i e s ,  a  d i s t a n c e  of some 24 miles .  



Fig. 3.7.  Small degritt ing s tat ions  remove s i l i c a  sand from the kaolin 
before f i n a l  processing a t  the main plant. The sand disposal 
area i s  located in the background. 
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Fig. 3.10. The beneficiation plant provides the f inal  product treatment. 



SHEAR s e v e r a l  decades, t echno log ica l  advances 
have r e s u l t e d  i n  occas iona l  modifica- 
t i o n  t o  t h e  process ing  i n f r a s t r u c t u r e .  

. @ ' @  

The m i l l  p rocess ing  of d e g r i t t e d  

I PLATES crude o r  s l i p  c o n s i s t s  of t h e  fo l lowing  
KAOLIN i STACK s t e p s :  

Fig.  3.11. The ~ e c h a n i c a l  . Shearing Step 1. , . 

Method Used ' i n  Reducing 
I Kaolin Stocks t o  Indi -  Fractionation. This  process  .is 
I v i d u a l  P l a t e s  s i m i l a r  t o  b u t  cons iderably  more complex 

than  t h e  d e g r i t t i n g  of crude c l ay .  Clay 
s l u r r y  a t  35-46% s o l i d s  i s  f e d  cont in-  

uously t o  c e n t r i f u g e s  producing f o r c e s  up t o  1100 times t h a t  of g r a v i t y .  Most 
of t h e  c e n t r i f u g e s  a r e  c y l i n d r i c a l  devices  w i th  volumes of 1.5 t o  2.5 m 3  . In- 
s i d e  t h e  c e n t r i f u g e ,  p i p e l i n e  s l i p  is in t roduced  a t  a uniform r a t e .  

. . 

The c e n t r i f u g a l  f o r c e  produced by t h e  r a p i d l y  r o t a t i n g  device  r e s u l t s  
i n  t h e  heav ie r  p a r t i c l e s  be ing  thrown outward a g a i n s t  t h e  i n t e r i o r  w a l l s  where 
they  c o l l e c t ,  even tua l ly  forming a s o l i d  mat. The two products  of f r a c t i o n a -  

, . t i o n ,  t h e  coa r se ,  high s o l i d  r e j e c t  and t h e  f i n e  coa t ing  c l a y  f r a c t i o n s  a r e  
emi t ted  a t  r a t e s  t h a t  t o g e t h e r  equal  t he  feed  r a t e  of t h e  c e n t r i f u g e .  The 
coarse  f r a c t i o n  is d i l u t e d  and t h e  above process  is repea ted ,  producing more 

.high-grade c l a y .  

I Step  2. 

Delamination of kaolin stacks. The development of t h i s  process  occurred 
a t  about t h e  same time a s  t h e  demand f o r  f i l l e r  c l a y  increased .  P rev ious ly ,  
much of t h e  coarse  grade k a o l i n  had e i t h e r  been d iscarded  o r  u t i l i z e d  i n  lower 
q u a l i t y  products .  Mechanical shea r ing  and gr inding  o r  import a r e  t h e  methods 
employed i n  reducing k a o l i n  s tocks  t o  i n d i v i d u a l  p l a t e s  (See Fig.  3.11). 

Step 3. 

Leaching. Removal of excess ive  i r o n ,  r u t i l e ,  and a n a t a s e  i s  necessary  
t o  improve the  k a o l i n . t o  t h e  85.5-87.0 l e v e l  of b r igh tnes s  r equ i r ed  of coa t ing  
c lay .  Af t e r  a c i d i f i c a t i o n ,  wet s u l f u r i c  a c i d  o r  alum and a  reducing agen t ,  
such a s  sodium h y d r o s u l f i t e ,  i s  added. ~ e w a t e r i n ~  by c e n t r i f u g e  o r  f i l t e r  re-  
moves the  s o l u b l e  s u l f a t e ,  which is  d iscarded  (Kennedy, 197.6). 

Step 4. 

Magnetic Separation. One of  t h e  more r e c e n t  innovat ions  i n  t h e  k a o l i n  
i n d u s t r y ,  t h e  magnetic s e p a r a t o r  o r  f i l t e r  n o t  only upgrades t h e  q u a l i t y  of 
t h e  f i n a l  product ,  b u t  . a l s o  extends r e s e r v e s  and reduces t h e  consumption of 
leaching  chemicals.  E s s e n t i a l l y ,  t h e  k a o l i n  is  pumped i n  s l u r r y  form i n t o  a 
uniform magnetic f i e l d  where much.of t h e  remaining i r o n  and t i t a n i u m  m a t e r i a l s  
are removed from t h e  s l u r r y  and p e r i o d i c a l l y  f lushed .  Magnetic s e p a r a t i o n  i s  
o f t e n  used i n  combination w i t h  chemical l each ing ,  depending upon r e l a t i v e  
energy and chemical c o s t s ,  and t h e  q u a l i t y  of  product  d e s i r e d  (Pa t t e r son  and 
Murray, 1975). 



Step 5. 

Filtration. Before p repa ra t i on  of t h e  f i n a l  p roduct ,  k a o l i n  must be  
dewatered by f i l t r a t i o n ,  which is accomplished wi th  f i l t e r  p r e s s e s  o r  ro t a ry -  
drum f i l t e r s .  d he r e s u l t i n g  m a t e r i a l  .is a  s t i c k y ,  high s o l i d s  filter cake, 
which i s  f ed  t o  t h e  va r ious  d ry ing  . u n i t s .  

S t ep  6. 

Drying. The k a o l i n  f i l t e r  cake is  forced  through an ex t rude r  i n t o  
s p a g h e t t i - l i k e  shapes o r  noodles  t h a t  f a l l  on to  a  meta l  apron.  Drying reduces 
t h e  mo i s tu re  con ten t  of t h e  c l a y  t o  about  5%, forming a  lump c l a y  t h a t  is  
mechanical ly  t r a n s f e r r e d  t o  open r a i l  c a r s  f o r  shipment.  T,ump c l a y  has  de- 
c l i n e d  i n  impor tance-due  t o  problems w i t h  unloading (lumps o f t e n  having t o  
be  broken up ) ,  and because t h e  customer must d i s p e r s e t h e  c l a y  be fo re  process ing  
(Pa t t e r son  and Murray, 1975).  

d he primary f i l t e r  c l a y  product  i s .  spray-dr ied ,  p r ed i spe r sed  c l a y .  The 
f i l t e r  cake produced du r ing  t h e  f i l t r a t i o n  process  (Step # 3 )  i s  aga in  d i spe r sed  
and mechanical ly  mixed. Af t e r  s c r een ing  f o r  i m p u r i t i e s ,  t h e  cake i s  pumped t o  
one of s e v e r a l  spray  d r i e r s  f o r  p r e p a r a t i o n  of t h e  f i n a l  product  -- pred i spe r sed  

1 
c l ay ,  a  h igh ly  r e f i n e d  and v e r s a t i l e  g rade .  

An a l t e r n a t i v e  t o  t o t a l l y  s o l i d  k a o l i n  m a t e r i a l s  is  70% s o l i d s ,  a  
product  t h a t  paper companies and o t h e r  consumers a r e  demanding i n  g r e a t e r  
q u a n t i t i e s .  This  h igh-qua l i ty  product  can be e a s i l y  sh ipped ,  t r a n s f e r r e d ,  
and s t o r e d ,  and can be  used by t h e  paper  manufacturers  w i t h  l i t t l e ,  i f  any,  
a d d i t i o n a l  t rea tment  (Kennedy, 1976).  

I 
The preceding s t e p s  i n  t h e  process ing  of k a o l i n  a r e  h igh ly  gene ra l i zed  and 
a r e  intended only t o  f a m i l i a r i z e  p l anne r s ,  e t c .  wi th  t h e  n a t u r e  and e x t e n t  
t o  which t h e  minera l  i s  b e n e f i c i a t e d .  
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4 MARKETS 

Although t h e  world k a o l i n  i n d u s t r y  has experienced s e v e r a l  upheavals 
during t h e  1970s, Georgia-based ope ra t ions  have cont inued t o  dominate t h e  
f r e e  world market f o r  t h e  mineral .  F ive  f a c t o r s  t h a t  c o n t r i b u t e  t o  t h e  s t a -  
b i l i t y  of t h e  s t a t e ' s  i ndus t ry  are: (1) a  r e p u t a t i o n  f o r  h ighly  dependable,  
h igh  q u a l i t y  products  ; (2) t h e  development and subsequent u t i l i z a t i o n  of 
technologica l  innovat ions t h a t  improve compa t ib i l i t y ;  (3) a world-wide d i s -  
t r i b u t i o n  system of marketing, and widegpread t e c h n i c a l  a s s i s t a n c e ;  (4) one  
of t h e  wor ld ' s  l a r g e s t  r e s e r v e s  of high q u a l i t y  and r e l a t i v e l y  a c c e s s i b l e  
kao l in ;  and (5) a n  i n f r a s t r u c t u r e  acqui red  l a r g e l y  during preinfZationary 
per iods .  

4.1 DOMESTIC MARKETS 

Kaolin consumption is  d i r e c t l y  r e l a t e d  t o  t h e  demands of t h e  paper 
indus t ry .  Approximately 70% of Georgia 's  ou tpu t  of t h e  minera l  is u t i l i z e d  
f o r  paper coa t ing  and f i l l e r  clays. '  R e f r a c t o r i e s  u t i l i z e  about 13%; some 
4% goes i n t o  p o t t e r y ,  t i l e ,  and stoneware; and another  4% is  used a s  f i l l e r  
f o r  rubber ,  p a i n t s ,  and f e r t i l i z e r .  Although t h e  uses  of k a o l i n  are expand- 
i n g  r ap id ly ,  t h e  primary economic d i v e r s i f i c a t i o n  of k a o l i n  occurs  w i t h i n  
the  paper i ndus t ry .  I n  1976, t h e  p r i n t i n g  and w r i t i n g  paper segments of t h e  
indus t ry  grew by 15%, and accounted f o r  v i r t u a l l y  a l l  of t h e  e n t i r e  y e a r ' s  
i nc rease  i n  t h e  ou tpu t  of kaol in .  

The United S t a t e s  was a  n e t  importer  of k a o l i n  u n t i l ' 1 9 6 2 .  Although - 

e x p o r t s  surpassed imports  .by on ly  8000 tons  t h a t  year ,  i t  ushered i n  a new 
e r a  f o r  t h e  n a t i o n ' s  c l a y  indus t ry .  By 1969, about-500,000 t o n s  of t h e  
minera l  w e r e  exported,  whereas imports  amounted t o  only  65,000. Foreign 
s a l e s  cont inues  a s  a major dimension of t h e  U.S. i n d u s t r y ,  w i t h  1976 e x p o r t s  
t o t a l i n g  more than  764,000 tons  (Murray, 1977).  

Western Europe remains t h e  major market a r e a  f o r  exported kao l in ,  
e s p e c i a l l y  w i t h  t h e  f a i l u r e  of Great  B r i t i a n ' s  Cornwall f a c i l i t i e s  t o  keep 
pace w i t h  t h e  European demand. S i g n i f i c a n t  q u a n t i t i e s  of American k a o l i n  
are a l s o  exported t o  South America and Japan. I n  Japanese and o t h e r  A s i a t i c  
markets,  t r a n s p o r t a t i o n  c o s t s  t o t a l  as much as 50% of t h e  va lue  of t h e  prod- 
uc t .  The r a p i d  e s c a l a t i o n  of l a b o r  and s e r v i c e  c o s t s ,  a s  w e l l  as t h e  time 
and expense r equ i r ed  t o  m e e t  s t a t e  and f e d e r a l  r e g u l a t i o n s ,  f u r t h e r  r e s t r i c t  
U.S. s a l e s  p o t e n t i a l  abroad. Buie (1972) h a s  noted t h a t  increased  develop- 

'AS a f i l l e r ,  k a o l i n  occupies  t h e  space between t h e  paper  f  i b e t s  It impar ts  
improved opac i ty  and c o l o r  and g i v e s  t h e  f i n i s h e d  paper a  smoother s u r f a c e ,  
w i t h  a h igher  a f f i n i t y  f o r  i n k .  When used a s  a coa t ing ,  k a o l i n  adds the  
advantages of high g l o s s ,  b r igh tnes s ,  and low v i s c o s i t y  t o  a h igh  s o l i d  
c o n t e n t  (Muhray, 1977).  



merits of f o r e i g n  k a o l i n  d e p o s i t s  make long-range f o r e c a s t s  f o r  U.S. market 
p o t e n t i a l  d i f f i c u l t  t o  e s t ima te .  

Most f o r e i g n  shipments  a r e  made i n  small  l o t s ,  r e f l e c t i n g  a d i spe r sed  
world market p a t t e r n .  Many developing n a t i o n s  a r e  a n t i c i p a t e d  t o  seek t o  
develop domestic s u p p l i e s  o r ,  a t  l e a s t ,  t o  consume those  o f  nearby c o u n t r i e s ,  
a s  t h e i r  demand f o r  k a o l i n  i n c r e a s e s .  S p e c i a l i t y ,  h igh-qua l i ty  c l a y s  wi th  
va lues  approaching $125 p e r  t on  are most promising f o r  long-term expor t  
p o t e n t i a l .  Many U.S. c o r p o r a t i o n s ,  such as Georgia ~ a o l i n ' s  A I C C  d i v i s i o n ,  
a r e  a c t i v e l y  developing f o r e i g n  s u p p l i e s  and a s s i s t i n g  i n  t h e i r  d i s t r i b u t i o n .  
Cur ren t ly ,  A I C C 1 s  market is  approximately 70% domest ic  and 30% f o r e i g n  
(Kennedy, 1976). 

4.3  TRANSPORTATION 

The t r a n s f e r  of c l a y  s l u r r y  t o  t h e  process ing  f a c i l i t y  i s  t h e  f i r s t  
s t e p  i n  t h e  t r a n s p o r t a t i o n  of  k a o l i n .  This  is normally accomplished by pipe- 
l i n e .  For sma l l e r  d e p o s i t s ,  however, t r u c k s  may be  used t o  t r a n s p o r t  t h e  
c l a y  t o  a  s lurry-producing b lunger  a t  a  primary mine site.  A s  k a o l i n  
d e p o s i t s  l o c a t e d  i n  t h e  v i c i n i t y  of t h e  process ing  p l a n t  are dep le t ed ,  longer  
p i p e l i n e s  a r e  r equ i r ed .  ~ e c e n t l ~ ,  Freepor t  Kaolin began u t i l i z i n g  a  24-mile 
p i p e l i n e  between a  new mine near  S a n d e r s v i l l e  and i t s  main process ing  p l a n t  
a t  Gordon. 

D i s t r i b u t i o n  t o  t h e  consumers of k a o l i n  is  t r a n s p o r t e d ,  i n  o r d e r  of  
importance, by r a i l ,  t r u c k ,  and water  (Cooper, 1972).  K.ao1in is  shipped from 
thc  b e n e f i c i a t i o n p l a n t  a s  bu lk ,  i n  50-lb mu l t iwa l l  paper c o n t a i n e r s ,  and i n  
s l u r r y .  form, e s p e c i a l l y  t h e  70%-solid cons i s t ency  .' Weight of  t h e  f i n i s h e d  
product  v a r i e s  from about  65 l b / c u  f t  f o r  lump c l a y  t o  a s  low a s  20 l b l c u  f t  
f o r  very  f i n e  pu lve r i zed  k a o l i n  (Pa t t e r son  and Murray, 1975) . 

Domestic r a i l  shipments o r i g i n a t e  p r i m a r i l y  w i t h  t h e  seaboard ra i lway  
system, and t h e  C e n t r a l  of Georgia Railway i s  u t i l i z e d  f o r  t r a n s p o r t i n g  kao- 
l i n  o r e  t o  p o r t  f a c i l i t i e s  a t  Savannah, Georgia ,  and P o r t  Royal,  South 
Caro l ina .  It i s  d i s t r i b u t e d '  from t h e s e  p o r t s  t o  , bo th  domestic and f o r e i g n  
markets .  Export shipments use  bu lk  o r e  c a r r i e r s  f o r  l o t s  a s  l a r g e  a s  15,000 
t o n s  i n  e i t h e r  lump o r  spray-dried form. Smaller  shipments a r e  t r a n s p o r t e d  
i n  25- and 50-kilo c a p a c i t y  bags.  

4.4 COMPETITION 

The primary domestic t h r e a t  t o  Georgia k a o l i n s  comes from t h e  poten- 
t i a l  u s e  of s e v e r a l  a l t e r n a t e  o r  s u b s t i t u t i o n  products .  The s t a t e  of tech-  

'problems may occur  w i t h  bo th  spray-dried and s l u r r y  c l a y  du r ing  shipment 
and s t o r a g e .  Lumping and compaction of  d ry  k a o l i n  and pumping problems 
a s s o c i a t e d  w i t h  t h e  s l u r r y  form a r e  b o t h  r e l a t i v e l y  minor. The use  of 70%- 
s o l i d  s l u r r y  is  i n c r e a s i n g  i n  p o p u l a r i t y  a s  i t  i s  e a s i e r  t o  s t o r e  and u t i -  
l i z e ,  a s  w e l l  a s  be ing  i n  t h e  form r e q u i r e d  f o r  u se  by t h e  paper i n d u s t r y  
( P a t t e r s o n  and Murray, 1975) . 



n o l o g i c a l  developments and product ion c o s t s  a r e  t h e  primary f a c t o r s  involved 
i n  t h e  compet i t ive  products ,  e s p e c i a l l y  from whi t ing ,  s y n t h e t i c  paper ,  p l a s -  
t i c s ,  s i l i c a t e s ,  alumina hydra te , '  t a l c ,  and ground calcium carbonate .  Each 
of t h e s e  m a t e r i a l s ,  l i k e  kao l in ,  h a s  i t s  advantages and drawbacks: f o r  
example, calcium carbonate  is cheaper and h a s  s u p e r i o r  c o l o r ,  b u t  t h e  sub- 
s t a n c e  i s  chemical ly a c t i v e  w i t h  a c i d s  and because of  i t s  h igh  s o l i d s  conten t  
does n o t  flow w e l l .  Recent ly,  p l a s t i c  f i l l e r  m a t e r i a l s  have been used in a 
paper  t h a t  i s  40% l i g h t e r  than  convent iona l  clay-coated paper; p re sen t  c o s t s ,  
however., are l i m i t i n g  t h e  u t i l i z a t i o n  of t h i s  product .  , I n c r e a s e s  i n  t he  
c o s t  of d e l i v e r e d  k a o l i n  by 30-40% r e l a t i v e  t o  a l t e r n a t e  products ,  s e v e r a l  . 

of which a r e  s t i l l  i n  a high-cost developmental s t a g e ,  could c r e a t e  a h igh ly  
compet i t ive  marketplace i n  t h e  nea r  f u t u r e  (Pa t t e r son  and Murray, 1975) . 



. . .. , . . ', '. '.% . . -' T H J S  .PAGE' , ,. ; , 

.. . , . . '  

WAS jINTENTIO-NALLY 
L E F T  BLANK 

spratt
Sticker



5.0 ENVIRONMENTAL IMPLICATIONS OF THE INDUSTRY 

5 .1  DISTURBED AREAS 
1 

Georgia k a o l i n  is  mined from 25 mines by 1 8  companies i n  8 coun t i e s  
(Khemnark, 1970).  Of t h e  40,000 a c r e s  of t h e  S t a t e ' s  land d i s tu rbed  by sur -  
f a c e  mining, f i ve -e igh ths  have been d i s t u r b e d  by t h e  k a o l i n  i ndus t ry  (Read,1973).  

The U.S. Bureau.of 'Mines Information C i rcu la r  8335 (1977) c i t e s  
e s t ima te s  of commercial k a o l i n  r e se rves  i n  Georgia a s  ranging from 100-525 
m i l l i o n  tons.  These r e se rves  r ep re sen t  a  supply equal  t o  28-150 t imes t h e  
p re sen t  United S t a t e s  annual product ion.  Buie (1972) has  es t imated  t h a t  t h e  
s t a t e  has  about 80 yea r s  of kao l in  reserves .  Buie assumed t h a t  t h e  annual  
product ion w i l l  i n c r e a s e  uniformly t o  15,000,000 tons  i n  t h e  United S t a t e s  by 
t h e  year  2000 and w i l l  remain r e l a t i v e l y  cons tan t  dur ing  t h e  21s t  century.  
I n  1970, an nst imated 269,000 a c r e s  of land  i n  Georgia contained k a o l i n  d e p o s i t s  
s u i t a b l e  f o r  s u r f a c e  mining methods (Khemnark, 1970).  I n  s h o r t ,  i t  appears  
t h a t  t h e  k a o l i n  i n d u s t r y  w i l l  be  a b l e  t o  me'et t h e  demands f o r  t h e  f u t u r e ;  
no near - fu ture  s i t u a t i o n  border ing  on gloom i s  foreseen  f o r  Georgia 's  k a o l i n  
i ndus t ry  . 

The k a o l i n  overburden and s p o i l  a r e  very  d i v e r s e  t e x t u r a l l y ,  s t r u c t u r a l l y ,  
and i n  a b i l i t y  t o  hold moisture.  Three t o  seven l a y e r s  of s o i l ,  sands ,  o r  
c l a y s ,  ranging i n  th icknesses  from 1-20 f t ,  gene ra l ly  occur  above t h e  commer- 
c i a l  k a o l i n  depos i t s .  The c h a r a c t e r i s t i c s  of a  s i n g l e  overburden s t r a tum tend 
t o  be  r e l a t i v e l y  uniform b u t  vary  among . s t r a t a ,  depending upon t h e i r  o r i g i n .  

The p r o p e r t i e s  of t h e  d i s tu rbed  a r e a s  r e s u l t i n g  from s u r f a c e  mining of 
kao l in  i n  Georgiawereanalyzed i n  an ex tens ive  s tudy  of 19 s i t e s  (May, 1971).  
The p a r t i c l e  s i z e s  of t h e  overburden i n d i c a t e d  a  range of from 3-91% sand and 
2-77% c lay  among t h e  s t r a t a  analyzed.  Forty-one pe rcen t  of t h e  s t r a t a  con- 
t a ined  60-79% sand. P a r t i c l e - s i z e  ana lyses  of t h e s e  s i t e s  revea led  t h e  
e x i s t e n c e  of a  wide d i v e r s i t y  w i t h i n  s h o r t  d i s t a n c e s  and w i t h i n  small d i f f e r -  
ences i n  depths (Table 5 . 1  ) . 

The s p o i l  bank c h a r a c t e r i s t i c s  a r e  a f f e c t e d  by t h e  type of mining 
opera t ion .  Sur face  mined lands  a r e  gene ra l ly  composed of a  mixture of a l l  
s t r a t a  above t h e  k a o l i n  t oge the r  w i th  t h e  low grade c l a y s  t h a t  a r e  c a s t  
a s i d e .  Therefore ,  t h e  chemical c h a r a c t e r i s t i c s  of t h e  s p o i l  banks a r e  based 
upon t h e  ma t r ix  of c l ay  and sand p a r t i c l e s  of which they a r e  composed and t h e  
n a t u r e  of t he  var.ious s t r a t a  i n  t h e  overburden. 

S p o i l  mois ture  con ten t s  a r e  gene ra l ly  s i m i l a r  t o  t hose  of unmined areas 
(Johnson, 1970).  This  s i m i l a r i t y  was i n t e r p r e t e d  a s  r e s u l t i n g  from t h e  homo- 
gene i ty  of s p o i l  mixtures  c r ea t ed  by uniform s u r f a c e  mining methods. It w a s  
found t h a t  t h e  moisture-holding capac i ty  of t h e  s p o i l  is  l a r g e l y  a  func t ion  
of t h e  percentage of c l ay  and f i n e  s i l t  i t  con ta ins  (May, 1971).  May found 
t h e  g r e a t e r  t h e  amount of c l a y  and f i n e  s i l t  t h e  b e t t e r  t h e  moisture- and 
water-holding capac i ty  of t h e  s p o i l  banks. 



Table 5.1. Range i n  P a r t i c l e  S i z e  D i s t r i b u t i o n  of 
S p o i l  Bank Mate r i a l  (Johnson) 

Percent  of Samples 
Range 

% of T o t a l  0-6" 6-12" 12-24" 

Sand (2.0-0.5 mm) 

S i l t  (0.5-0.002 mm) 

> 25 17.6 0 0 
20-25 17.6 23.5 17.6 

I 
I 

15-20 17.6 17.6 17.6 
10-15 23.5 23.5 17.6 

5-10 23.5 17.6 29.4 
< 5 0 17.6 17.6 

Clay (< 0.002 mm) 
I 
I 

Values f o r  pH ranged from 4.0 t o  7.9 b u t  averaged 5 . 1  
i n  t h e  k a o l i n  s p o i l  m a t e r i a l  (Table 2 ,  p .  39 of Sympo- 
sium Proceedings) .  Most pH va lues  ranged between 5.0 
and 5.9 and a r e  s i m i l a r  t o  unmined lands .  Major d i f -  
f e r ences  occur  wi th  r e s p e c t  t o  p lan  n u t r i e n t s  r a t h e r  
than pH (Perkins and Tro th ,  1971).  

5.2 POLLUTION CONTROLS I 
Kaolin i s  b a s i c a l l y  an i n e r t  mineral .  One problem a s s o c i a t e d  wi th  t h e  

k a o l i n  i n d u s t r y ,  however, i s  f u g i t i v e  dus t  ( s ee  a l s o  Sec t ion  5.3) from mining 
and process ing  opera t ions .  The d u s t  is  h igh ly  r e f l e c t i v e ;  consequent ly,  s t a c k  
d ischarges  a r e  r e a d i l y  v i s i b l e ,  and the  surrounding a r e a s  appear t o  be h igh ly  
contaminated wi th  p a r t i c u l a t e  ma t t e r  from the  k a o l i n  ope ra t ions .  V i r t u a l l y  
a l l  major p l a n t s  have i n s t a l l e d  equipment t o  c o n t r o l  d u s t  emiss ions ,  b u t  n o t  
a l l  equipment has  proved e f f e c t i v e  (Pa t te rson  and Murray, 1975). The Georgia . 
Code, Chapter 88-9, A i r  Qua l i t y  Cont ro l  Act ,  a s  amended, r e q u i r e s  a permit  
p r i o r  t o  cons t ruc t ion  of a mining f a c i l i t y  (Appendix A).' 

The A i r  Qual i ty  Cont ro l  Branch of t h e  Georgia Department of p u b l i c  
Heal th cons ide r s  t h e  major a i r  p o l l u t i o n  problems f ac ing  t h e  k a o l i n  i n d u s t r y  

! 
a s  amenable t o  s o l u t i o n .  However, i t  w i l l  be n e i t h e r  an  easy nor a cheap 



process ,  b u t  kaolin-mining companies have i n d i c a t e d  concurrence wi th  adopted 
s t a t e  s t anda rds  t h a t  a r e  needed t o  provide p u b l i c  h e a l t h  and w e l f a r e  
(Appendix A) . 

.During t h e  process ing  of crude k a o l i n ,  i t  is necessary  t o  d ry  t h e  
material at least once. S ince  t h e  new m a t e r i a l  ' is  handled i n  a  w e t  f o m ,  
drying involves  pass ing  l a r g e  volumes of hea ted  a i r  over  t h e  kao l in .  The 
f i n e  k a o l i n  p a r t i c l e s  of r e l a t i v e l y  l i g h t  weight a r e  o f t e n  r e l ea sed  t o  t h e  
atmosphere and c r e a t e  l a r g e  v i s i b l e  clouds t h a t  extend f o r . m i l e s  downwind i f  
no d u s t  c o l l e c t i o n  equipment i s  being used. 

The two types  of d u s t  c o l l e c t o r s  designed t o  meet t h e  Georgia code .of  
A i r  Qual i ty  Control  a r e  t h e  f i l t e r - b a g  f o r  dry d u s t  and t h e  w e t  sc rubbers  
(Read, 1973). The bag c o l l e c t o r s  a r e  p a r t  of .a vacuum c l e a n e r  system i n  
which a  f a n  is used t o  f o r c e  t h e  d u s t  i n t o  bags. The bags a r e  then  shaken 

. s o  t h a t  t h e  d u s t  cake f a l l s  i n t o  a hopper .and is then . recyc led :  S ince  
dry ing  of k a o l i n  is done a t  h igh  ' temperatures,  i t  o f t e n  becomes necessary t o .  
u s e  o t h e r  c o l l e c t o r s  i n  a d d i t i o n  t o  t h e  bags. Cyclonic s e p a r a t o r s  or. wet 
sc rubbers  a r e  used under t h e s e  condi t ions .  I n  t h e  scrubber ,water  is  added t o  
t h e  a i r  s t ream and t h e  d u s t  a t t a c h e s  i t s e l f  t o  t h e  f i n e  m i s t .  The r e s u l t a n t  
clay-water mixture  is then  drawn of f  i n t o  t rea tment  ponds f o r  s e t t l emen t  
be fo re  t h e  water  i s  discharged t o  s t reams.  The c o l l e c t i o n  of f i n e  k a o l i n  

. d u s t  is. expensive,  fo r :bag  houses c o s t  up t o  $500,000 and scrubbers  almost 
as much (Read, 1973) .. 

. . 

.The c o n t r o l  of t u r b i d i t y  i n  water.pumped from p i t s  and discharged from 
washing is  another  p o l l u t i o n  problem of k a o l i n  mines. Maintaining s e t t l i n g  
ponds t o  rem,ove.the suspended m a t e r i a l s  i n  t h e  d ischarge  from kaolin-washing 
p l a n t s  c o n s t i t u t e s  a s i g n i f i c a n t  po l lu t ion -con t ro l  c o s t  of t h e  indus t ry .  
The s e t t l i n g  ponds, p rope r ly  cons t ruc t ed  and loca t ed ,  r e t a i n  water  long 

.enough t o  permit  sediments t o  s e t t l e  ou t  be fo re  t h e  water  is discharged t o  
l o c a l  s t reams.  ' A d i scha rge  permit  is r equ i r ed  t o  o p e r a t e  any system d i s -  
charging i n d u s t r i a l  was tes  under Georgia Code, Chapter 17-5 (Appendix B ) .  

Ground water  problems .a re  a l s o  becoming c r i t i c a l  i n . a r e a s  where water  
under a r t e s i a n  p re s su re  i s  confined underneath a  commercial seam of k a o l i n  

. (Buie, 1972). A t  some l o c a t i o n s ,  k a o l i n  can be  produced only because t h e  
a r t e s i a n  p r e s s u r e  has b.een reduced by pumping l a r g e  volumes of water  from 
w e l l s .  This  p r a c t i c e  is expected t o  i n c r e a s e  during t h e  n e x t ' f e w  y e a r s ,  and 
t h e  i n d u s t r y  is  eva lua t ing  t h e  poten t ia l .  f o r  u se  of t h e s e  ground-water sup- 
p l i e s  f o r  i r r i g a t i o n  o r 'mun ic ipa l  waters .  

The average k a o l i n  mine uses  about 700 m i l l i o n  ga l lons  of water  per  
. year    argent, 1971).  Any. indus t ry  us ing  100,000 g a l l o n s  pe r  day must ob- 

t a i n  a  permit.  under Georgia Code, Chapter 17-11, Ground Water Use A C t  of 
1972, a s  amended (Appendix C). Recycling and r euse  of water  w i t h i n  t h e  min- . 

ing  indus t ry  is requ i r ed  more and more as t h e  a v a i l a b i l i t y  of water  d e c l i n e s .  
This  r e c y c l i n g  is  becoming e s p e c i a l l y  widespread i n  Georgia ,  which p r o h i b i t s  
t h e  d i scha rge  of t u r b i d  e f f l u e n t  t o  a , r ece iv ing  stream. The Erosion and 
Sedimentation Act ,of 1972 (Georgia Code, chap te r  5-23A) does no t  i nc lude  
s u r f a c e  mining b u t  g ives  coun t i e s  power t o  adopt ordinances , r e g u l a t i n g  ero- 
s i o n  and sediment depos i t i on  (Appendix D ) .  . . 



5.3 IMPLICATIONS OF ATMOSPHERIC POLLUTION 

Kaolin mining and process ing  r e s u l t s  i n  two d i f f e r e n t  forms of 
a tmospheric  p o l l u t i o n  -- f u g i t i v e  dus t  and k a o l i n  p l a n t  dus t .  F u g i t i v e  dus t  
i s  produced by a c t i v i t i e s  a t  t he  mine s i t e  and t h e  movement of heavy t rucks  
ove r  t h e  many m i l e s  of d i r t  access  roads  used t o  s e r v i c e  mining a reas .  Other 
sources  of f u g i t i v e  d u s t  i nc lude  leakage from process ing  and t h e  t r a n s f e r  of 
d r i e d  k a o l i n  t o  r a i l  c a r s .  Georgia l a w s  recognize f u g i t i v e  dus t  a s  an i n t e -  
g r a l  component of a tmospheric  p o l l u t i o n  and r e q u i r e  companies t o  i d e n t i f y  t h e  
sources  of such p o l l u t i o n  and t o  t ake  t h e  necessary  measure t o  a l l e v i a t e  t h e  
problem (Howard, 1976).  

The primary sources  of plant-generated p a r t i c u l a t e s  a r e  , the va r ious  
g r ind ing  and dry ing  procedures .  Read (1973) e s t i & t e s  t h a t  a s  much a s  80% 
of t h e  dus t  genera ted  a't t h e  process ing  p l a n t s  i s  due t o  t h e  dry ing  process  
and t h e  handl ing of d ry  c l a y .  This  f a c t o r  f o r c e s  t he  product ion of 70%-solid 
c l a y ,  as i t  minimizes p l a n t  a r e a  p o l l u t i o n  and t h e  c o s t s  requi red  t o  r e g u l a t e  
emissions.  The primary p a r t i c l e s  a r e  those  of extremely f i n e  c l a y ,  approxi- 
mately 90% of which a r e  . l e s s  than  10 microns i n  diameter .  Control  of a i rbo rne  
p a r t i c l e s  i s  accomplished l a r g e l y  by t h e  use of two devices ;  t h e  f i l t e r - b a g  
d u s t  cache t  and high-energy w e t  (Venturi)  sc rubbers .  Bag c o l l e c t i o n  involves  
gre .a te r  i n i t i a l  c o s t s  b u t  i s  cheaper t o  ope ra t e  and al lows f o r  t h e  r e t e n t i o n  
and use  of most of t h e  k a o l i n  dus t .  Scrubbers, u t i l i z e  water  t o  form a clay-  
water  mixture t h a t  must b e  t r e a t e d  be fo re  be ing  discharged t o  s e t t l i n g  ponds 
(Read,. 1973). 

Resu l t s  of a 1971 s tudy  i n  S a n d e r s v i l l e ,  l oca t ed  approximately 10-20 
m i l e s  e a s t  of Washington County's primary kaolin-producing a r e a ,  i n d i c a t e s  a 
s t r o n g  r e l a t i o n s h i p  between wind d i r e c t i o n  and atmospheric  p o l l u t i o n .  During 
pe r iods  when t h e  p r e v a i l i n g  winds were blowing from t h e  k a o l i n  a r e a ,  l e v e l s  
a s  h igh  as 491 mg/m3,  more than t h r e e  t imes t h e  a l lowable  l i m i t ,  were recorded. 
Winds from a r e a s  n o t  s i g n i f i c a n t l y  a f f e c t e d  by kao l in  ope ra t ion  c a r r i e d  an average 
61  mg (Collom, 1971). ~ o r t u n a t e l ~ i r e c e n t  improvements i n  pollut5.on c o n t r o l  
have l a r g e l y  a l l e v i a t e d  t h i s  problem. 

. . . . . . . . 

An i n t e n s i v e  s tudy covering a per iod  of more than  f i v e  yea r s  examined 
k a o l i n  workers having cont inuous exposure t o  d u s t .  Based upon observa t ion  
dur ing  t h e  s tudy ,  Collom (1971) concluded: I t p . .  The genera l  h e a l t h  of 1130 
workers i n  t h e  indus t ry  did n o t  d i f f e r  s i g n i f i c a n t l y  from t h a t  of t h e  gene ra l  
popula t ion  i n  t h e  a rea .  of corresponding age and race."  

Georgia law has requi red  rec lamat ion  of s u r f a c e  mines s i n c e  1969 ( s e e  
a l s o  Sec. 6 . 1 ) ,  y e t  A I C C ' s  r ec lamat ion  program was i n  e f f e c t  p r i o r  t o  l e g i s -  
l a t i v e  a c t i o n .  The company has now had more than  250 a c r e s  of reclaimed land 
o f f i c i a l l y  r e l ea sed .  A I C C t s  reclamation program has been superv ised  by ex- 
p e r t s  i n  t h e  f i e l d  of s o i l  s c i ence ,  f o r e s t r y ,  agronomy, and o the r  a r e a s .  A s  
a r e s u l t  of t h e  company's performance i n  meeting reclamation requirements ,  
t h e  Georgia Department of  Natura l  Resources has waivered f u t u r e  bonding f o r  
t h e  company (Bloodworth, 1976). 

In  most i n s t a n c e s ,  mining and t h e  subsequent rec lamat ion  procedures  
have r e s u l t e d  i n  t h e  upgrading of t h e  developed proper ty  a s  shown i n  Fig. 5.1, 
and an e x c e l l e n t  example of t h e  use  of reclaimed land  f o r  r e c r e a t i o n a l  pur- 
poses is  A I C C ' s  Lake F rank l in  complex shown i n  Fig. 5.2. Most of t h e  k a o l i n  



Fig. 5 Planned bathing beaches a' s h i n g  areas on Lake Franklin are 
examples of recreational fac i l i t i e s  developed in  a region having 
no natural lakes., 

Fig. 5.2.  The clubhouse on Lake Franklin for the use of employees and 
their guests. 



mines developed a r e  on fores ted land t h a t  includes a l a rge  percentage of scrub 
o r  unmanaged woodland. After reclamation, pasture land, farm land, and w e l l -  
designed lakes dominate t he  landscape. Other selected pro jec t s  i n  addit ion t o  
those designed f o r  recreat ion,  such as r e s iden t i a l  and i n d u s t r i a l  development 
must be approved by the  program manager, Surface Mined Land Reclamation Program, 
(Appendix E). Onsite t e s t i n g  of s o i l s  and various grasses and t r ee s  maximize 
the  e f f ic iency  of reclaimed acreage. Manp individuals a r e  as anxious t o  have 
t h e i r  land developed f o r  t he  benef ic ia t ion of the  reclamation process a s  f o r  
the  monetary gains from the s a l e  of clay. 

I f  the  surface owner i. a l so  t h e  mining operator, he may have an econ- 
omic incent ive  t o  reclaim surface productivity t o  the  point  where the  cost  of 
reclamation is grea te r  than the  value of the  reclaimed lands. Given the  pre- 
va i l i ng  low land values i n  Georgia, however, t h i s  incent ive  is not l i ke ly  t o  
be adequate f o r  in tensive reclamation e f f o r t s  because of t h e  uncertainty i n  
predict ing ag r i cu l tu r a l  p r ices  and generally low productivity.  



6.1 BiZA&UION LAWS 

Georgia kaolin has been known since colonial times. The f i r s t  publi- 
cation describing the clays appeared in 1908 (Murray, 1977). Today the value 
of kaolin amounts t o  several hundred million dollars,  and the industry em- 
ploys about 5000 persons i n  Georgia. To a large extent t h i s  expansion has 
occurred as a resu l t  of technological innovations tha t  have made large-scale 
surface mining possible. The vast  kaolin deposits of Georgia cannot be mined 
by any other method (Gronow, 1971). 

Surface mining and reclamation are currently regulated under Georgia 
Code, Chapter 43-14, Georgia Surface Mining Act of 1968, as  amended (Fig. 
6.1). During the General Assembly of 1967, a House resolution created a 
study committee to  analyze the  f e a s i b i l i t y  of a s t a t e  law t h a t  would require 
mining operations t o  reclaim the i r  mined-out lands. After several  meetings 
the group submitted the  skeleton of the b i l l ,  which was modified and passed 
by the Georgia General Assembly. The Governor signed the Georgia Surface 
Mining Act in March, 1968. The adopted ru les  and regulations pursuant t o  
this l a w  const i tute  the  Off ic ia l  Compilation Rules and Regulations of the 
Sta te  of Georgia, Chapter 391-3-3 Amended. 

An essent ial  feature of the Georgia Surface Mining Act of 1968 is the 
requirement tha t  an operator intending t o  engage in surface mining must 
obtain a permit in order t o  operate a surface mine. The application f o r  a 
permit i s  made to  the  Director of the Environmental Protection Division. 
The permit (Appendix E) is used a s  a means f o r  providing evidence, which is  
sat isfactory to the Director, of compliance with the provis%ons, rules and 
regulations about the  proposed operations. The issuance of a permit is 
contingent upon the permittee's compliance with the approved land use plan. 
Each permit application must include specified baseline information about 
the lands and community to  be affected. Each permit application must include 
a mining plan, a reclamation plan, a land use plan, and anticipated reclama- 
t ion  costs. The permit must a l so  include the following elements for  each 
phase of the mining sequence. 

The Mined Land Use Plan has to  indicate how the  operator 
is going to  reclaim the land to  a condition acceptable to  
the Environmental Protection Division. Each operator is 
given considerable discretion in the way he wants t o  re- 
claim the land. However, the plan must show tha t  the  
operator w i l l  teke m e a s u r e s  t o  protect the heal th and wel- 
f a r e  of the people from the adverse effects  of surface 
mining. Some of the measures of reclamation are as follows: 

(1) Grade a l l  peaks, ridges, and valleys resulting from 
surface mining and backfi l l  a l l  p i t s  and trenches 
resul t ing from the same. 



Fig. 6.2.  A contrast is prominent between pre-law land i n  the ba 
and graded reclaimed land i n  the foreground. 



(2) No na tu ra l  creeks, streams, rivers, lakes,  o r  o ther  
bodies of water a r e  t o  be  a l t e r ed  in course o r  

k 

relocated unless authorized in the  operator ' s  3 _ I  I s  :I 
approved Mined Land Use Plan. I 

(3) No operator on h i s  own i n i t i a t i v e  s h a l l  construct  . . , - 
Y-. ' l i  L C  

any protect ive  ba r r i e r ,  dam, berm, silt pond, o r  r .  

slmilar s t ruc tu re  a s  a p a r t  of h i s  surface mining 
operation utithout the  p r io r  approval of t he  
Environmental Protection Division. 

The Land Use Plan is t o  include, but  is not  l imited t o ,  
a description of:  

Company and minerals o r  materials to  be  mined 
Mining methods 
Lands and community t o  be  affected 
Reclamation object ive  
Schedule of mining and reclamation, including time 

t o  accomplish reclamation 
Affected acreage 
Natural drainage and water disposal  
Provisions f o r  erosion and s i l t a t i o n  cont ro l  
Protection of contiguous na tu ra l  resources 
Topsoil use 
Overburden (spoil)  and refuse  placement o r  use 
Backfil l ing 
Highwall reduction 
Grading and sloping 
Lake development 
S i t e  c lean up 
Revegetation of reclaimed lands 
Location map of affected lands 
Land use map (o r  accurate a e r i a l  photographs) 

Once t he  s t ruc tures ,  equipment, s tockpi les ,  mining refuse,  
and a l l  o ther  materials  associated with surface mining a r e  
removed o r  disposed of,  the  affected land w i l l  be  reclaimed 
t o  the  condition s t a t e d  in the  mining operator 's  approved 
Mined Land U s e  Plan. A l l  reclaimed lands must have a neat ,  
c lean appearance and contain a high qua l i ty ,  permanent 
vegetat ive  cover, except those spec i f i ca l l y  exempted by the  
Environmental Protection Division (Howard, 1976). 

The Georgia Surface Mining Act of 1968 requires bas ica l ly  that mining 
operators reclaim annually as much land a s  they d i s tu rb  each year. A surface 
mine operator may, however, subs t i t u t e  and reclaim an a rea  mined in the  pas t  
f o r  lands current ly  being mined, on an acre-for-acre bas i s .  According to the  
Surface Mining Act, r e c l m t i o n  shall be i n i t i a t e d  during t h e  f i r s t  growing 
season and must be  completed within t h r ee  years (Fig. 6.2). 

It is the i n t e n t  of t he  Georgia Surface Mining Act to: (1) assist 
operators of surface mines; (2) expand the  minfng economy; and (3) bring 



about acceptable land reclamation. The l a w  requires an annual l i c ense  t o  
operate  a surface mine. Upon appl icat ion t he  mine operator is furnished with 
forms on which he furnishes a land use plan f o r  t he  reclamation of lands 
affected.  When the  plan is  approved, t he  mine operator must pos t  a bond. 
When the  proper bond has been posted and t h e  l i cense  f e e  paid, the  mining 
l i c ense  is issued (Howard, 1976). 

The mined land use plan included in the  application f o r  a surface 
mining permit must be  consis tent  with the land use i n  the  mine area.  The 
surface mining permit must include, but  i s  not l imited to ,  a descr ipt ion of: 
(1) t he  minerals t o  be  mined; (2) the  mining methods; (3) t he  lands t o  be  
disturbed; (4) the  reclamation objectives;  (5) t he  mining schedule; (6) the  
reclamation schedule; (7) t he  drainage and water disposal  plans; ( 8 )  the  pro- 
vis ions  f o r  erosion and s i l t a t i o n  control;  (9) t he  topso i l  use; (10) the  
overburden use; (11) t he  grading and sloping plans; (12) the  lake develop- 
ments; and (13) the  revegetation of reclaimed lands (Appendix E). 

The operator furnishes as a par t  of his Mined Land U s e  Plan an sccu- 
r a t e  locat ion map of affected lands, and in addit ion,  prepares and submits 
a de ta i led  Land Use Map. The LandUse Map is t o  include, bu t  not be l imited 
to ,  d e t a i l s  of ant ic ipated mining advancement and provisions f o r  drainage 
and erosion cont ro l  measures. 

The mining operator 's  plan is t o  incorporate sound engineering and 
conservation measures t o  protect  the  heal th  and welfare of the  people of 
Georgia from adverse e f f e c t s  of surface mining. The operators a r e  required 
t o  grade a l l  peaks, r idges,  and val leys  r e su l t i ng  from surface mining, and 
t o  b a c k f i l l  a l l  p i t s  and trenches t o  minimize any hazardous e f f ec t s  of 
mining adjacent t o  any publ ic  road. I f  the  or ig ina l  elevation of the  area  
mined is a t  o r  below the  road elevation, operators a r e  required t o  grade t o  
t he  o r ig ina l  elevation and plane a s t r i p  of land of a reasonable width lying 
adjacent and p a r a l l e l  t o  the public road involved. 

Whenever a mining site l i e s  contiguous t o  any s t a t e  waters, an 
operator is required t o  follow sound engineering and conservation measures 
t o  provide protect ive  ba r r i e r s ,  such a s  dams, berms, s i l t  ponds, o r  other 
s imi la r  s t ructures ,  between the  lands t o  be  affected and waters o r  water- 
sheds involved. A l l  such s t ruc tures  must be approved by the  Environmental 
Protection Division a s  a par t  of the  operator 's  Mined Land U s e  Plan and 
a r e  t o  be subs tan t ia l  f o r  the protection of contiguous na tura l  resources of 
t he  s t a t e .  A l l  s t ruc tu re s  referred t o  above a r e  t o  be constructed a t  a 
reasonable dis tance from waters of the  s t a t e ,  -or t h a t  portion of a watershed 
of the  s t a t e  adversely affected,  a s  determined by the  Environmental Protection 
Division. Before na tu ra l  creeks, streams, r i ve r s ,  lakes,  or  other bodies of 
water may be a l t e r ed  i n  course or  relocated,  t he  plan f o r  such a l t e r a t i on  o r  
re locat ion must be approved by the Environmental Protection Division a s  a 
pa r t  of the  operator ' s  approved Mined Land Use Plan. 



I f  t he  mining operator f a i l s  t o  comply, his l i cense  may be  suspended 
o r  revoked. Any industry t h a t  v io l a t e s  any provision of the  Surface Mine Act 
is gu i l t y  of a misdemeanor. Each day of noncompliance a f t e r  no t i f i ca t i on  is 
considered a separa te  offense. 

The Georgia Surface Mining A c t  i s  one of t h e  most comprehensive 
the  United S t a t e s  (Gronow, 1971). After t he  law was implemented in January 
of 1969, severa l  s i gn i f i can t  problems arose. One problem centered around 
the  backf i l l ing  and reclamation of previously mined land. The o r i g i n a l  l a w  
indicated t h a t  i f  a 50-acre mine was developed and the  overburden was used 
t o  back f i l l  and reclaim a 50-acre area  previously mined, t he  t o t a l  area  
affected was 100 acres.  Thus, it was in te rpre ted  t h a t  100 acres had t o  be  
reclaimed. The con f l i c t  was resolved in 1971 when the  Act w a s  amended t o  
exclude t he  backf i l l ing  of land previously surface mined (Gronow, 1971). 

Auother problem centers around the  f a c t  t h a t  t he  Act requires  an 
operator t o  reclaim the  same number of acres t h a t  he  dis turbs  in any given 
year. I n  the  case  of a new surface mining operation, t he  operator may be  
constantly behind i n  h i s  reclamation requirements. Despite these and o ther  
problems, experience is proving the  law is working to  require  reclamation 
procedures t h a t  improve the  qua l i ty  of the  disturbed environment (Gronow, 
1971). 

6.2 KGCLAMATION PLANS 

According t o  Khemnark (1970), f i v e  f ac to r s  l a rge ly  determine the  qual- 
i t y  of surface mine reclamation in the  kaolin operation. They are: (1) the  
proper t ies  of t he  overburden; (2) the  cl imate of the  disturbed area; (3) t h e  
mining methods and reclamation costs;  (4) the  l e g a l  requirements; and (5) the  
in tens i ty  of t h e  subsequent ag r i cu l tu r a l  practices.  Of these f i v e  fac tors ,  
only two are natural .  The o ther  t h r ee  can be influenced by man's a c t i v i t i e s ,  
his s o c i a l  object ives ,  and technical  and economic conditions. 

Information about t h e  proper t ies  of t he  overburden necessary f o r  
reclamation planning and f o r  determining research needs and p r i o r i t i e s  has 
been studied extensively (May, 1971). Overburden above operable l ayers  of 
kaol in  is s t r a t i f i e d  i n  r e l a t i ve ly  uniform l aye r s  of sands, sandy loams, 
sandy clays,  and c lays  with  depths t o  operable c lay ranging from 10-50 f ee t .  
Textural c lasses  range from sand to  clay.  Par t ic le-s ize  d i s t r i bu t ion  ranges 
from 3-9U sand and 2-77% clay.  Color i s  qu i t e  var iab le  but reds, yellows, 
and browns a r e  predominant. Calcareous s t r a t a  a r e  grayish t o  white, but 
mo t t l e s  could occur i n  any strata below t h e  surface. Indurated mater ia l  is 
l imited t o  sca t te red  manganese and i ron  concretions. Some marine f o s s i l s ,  
s o f t  calcareous rock, and s o f t  p a r t i a l l y  l i g n i f i e d  woody p lan ts  a l so  occur. 

The pH of t he  overburden ranges from 4.0-7.9 o r  from extremely acid  t o  
mdera t e ly  a lka l i ne  (May, 1971). High pH values are not associated with t h e  
highest levels of calcium, manganese, sodium, o r  potassium. Extractable  
calcium ranges from a t r ace  t o  3660 ppm; magnesium follows the  same pa t te rn  
a s  calcium, ranging from a t r a c e  t o  640 ppm. Sodium although nor an essen- 
tial plant  nu t r ien t  is abundant in many of t h e  s t r a t a ,  concentrations ranging 
from a t r ace  t o  390 ppm. Potassium is extremely low i n  nearly all s t r a t a ,  

' ranging from a t r a c e  t o  250 ppm, and ava i lab le  ~hosphorus ranges from 1 ti 
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160 ppm. Levels of extractable  i ron,  manganese, and zinc a r e  extremely var i -  
able. Iron ranges from a t r ace  t o  25 ppm, manganese is extremely low, and 
zinc is r e l a t i ve ly  low ranging from 0.4 t o  8.4 ppm. Copper is found only i n  
t r ace  amounts. 

The spo i l  material  is an unsorted, diverse mixture of s t r a t a ,  
including non-merchantable kaolin and viscous clays. Character is t ics  of the  
spo i l  bank a re  a l so  determined by the type of mining operation. Banks a r e  a 
mixture of a l l  s t r a t a  i n  t he  overburden. There i s  a wide var ia t ion  i n  par- 
t i c le -s ize  d i s t r ibu t ion  and elements, both ve r t i ca l ly  and l a t e r a l l y  and a t  
a l l  depths. Generally the  surface of the  spo i l  contains a much higher per- 
centage of clay than the  undisturbed sites. The i n f i l t r a t i o n  capacity and 
e rodabi l i ty  of spo i l  material  a r e  re la ted t o  length and steepness of t h e  
slope,  the sand-clay r a t i o ,  the d ivers i ty  of the  sand-clay s t ructures ,  and 
extent of crusting and compaction i n  the  surface layer. The moisture-holding 
capacity of s p o i l  is extremely var iable  f o r  a s ing le  mining area. 

The general concentrations of elements within the s p o i l  a r e  s imilar  t o  
those within t he  combined strata of t h e  overburden. The high concentration 
of K evident i n  some strata has been diluted.  Sodium and magnesium a r e  lower 
i n  the spo i l s  than i n  most s t r a t a  of overburden. Calcium leve ls  of pH were 
generally low except i n  the presence of f u l l e r ' s  ea r th  o r  calcareous spoi l .  
No element is found i n  amounts t o  be considered toxic  fo r  plant  growth; 
ra ther ,  much of the overburden was def ic ien t  i n  some of the  nu t r ien ts  con- 
sidered essential f o r  plant growth. May (1971) concluded tha t  the r e su l t s  of 
t h e  study may not represent the  e n t i r e  range of charac te r i s t ics  within the 
kaol in  mines, but they provided a basis  f o r  preliminary evaluation f o r  reveg- 
e t a t i on  prospects. 

The nature of the  overburden can be modified by f e r t i l i z i n g  and redis- 
t r ibu t ing  the topsoil ,  but reclamation plans a r e  often a l t e r ed  by uncontrol- 
l a b l e  weather conditions. Heavy ra ins  of ten f a l l  during the spring followed 
by extensive droughts during sunnner and ear ly  autumn. Mined lands t h a t  have 
been graded, f e r t i l i z e d  and planted a r e  often eroded by sheet wash resul t ing 
from t o r r e n t i a l  ra ins  t ha t  occur before t he  seeds germinate. Sometimes 
reclamation work has t o  be repeated i n  order t o  obtain  a protect ive ground 
cover. To da te  autunm seeding has produced the bes t  r e s u l t s  and requires 
fewest number of reseeding attempts (Fig. 6.3). 

The mining methods and reclamation costs  a r e  var iables  t h a t  depend 
upon spec i f ic  s i t e  conditions. The grea tes t  cost  items a r e  the  removal and 
placement of overburden, grading, and preparation of the  land f o r  revegeta- 
t ion.  But the  use of the  pan scraper f o r  overburden removal enables t he  
kaolin industry t o  have greater  v e r s a t i l i t y  and f l e x i b i l i t y  i n  both the 
mining and reclaiming operations than other ex t rac t ive  industr ies .  

There a r e  many economies of s ca l e  enjoyed by la rger  companies who operatt 
t h e i r  own earthmoving equipment. On the  other hand, some companies contract  
earthmoving and may have t o  move the overburden twice i n  obtaining sa t i s fac-  
to ry  reclamation. Reclamation can, therefore, place a disproportionate cost  
on the small kaolin operator who has t o  s tockpi le  topsoi l  fo r  subsequent use 
i n  reclamation. 



Fig.  6 .4 .  Pasture (foreground) and row crops (soybeans i n  background) were 
established during the  f i r s t  year of reclamation. 



In order t o  sa t i s fy  the  l ega l  requirements of reclamation, consider- 
ab le  time, e f fo r t ,  and mney must be  expended by t h e  kaolin operators t o  
obtain a successful blend of mining ef f ic ienc ies  and reclamation successes. 
A wide range of reclamation choices a r e  available under the  Georgia Surface 
Mining Act af 1968. The land use c lass i f ica t ions  a f t e r  reclamation include 
the  following poss ib i l i t ies :  (1) clean t i l l e d  row crops; (2) pasture or  b y  
crops; (3) forestry; and (4) special  land use projects. The special  projects 

may be approved by the  d i rec tor  inelude recreation, sani tary l andf i l l s ,  
res ident ial ,  commercial, and indus t r ia l  developments. 

The f i e l d  work to date  suggests tha t  perennial grasses (fescuegrass or  
bermudagrass) are the most desirable f o r  s tab i l iz ing  the spoi l s  pr ior  to  
planting the  area to  trees o r  preparing them f o r  other mare intensive uses. 
Both grasses a r e  slow t o  eetablish,  and hence i t  becomes more desirable to  
seed rye o r  millet a s  a nurse crop. 

Once surface mined lands were consgdered reclaimed i f  several hundred 
pine seedlings w e r e  ppked in to  steeply sloping lands. Today the  requirements 
of the  Georgia Surface Mto;Lng Act, the landowners, and the  general public a r e  
demanding more intensive revegetation (Bengtsoa, et al., 1971). Farmers want 
productive pastures restored o r  even upgraded t o  intensify subsequent agri-  
cu l tu ra l  practices. I n  short ,  the kaolin industry is expected to  establ ish 
an a t t r a c t i v e  ground cover whether the  primary use is  row crops, pasture, 
forestry,  or  special  use projects  (Fig. 6.4). 

In  order t o  achieve high quality reclamation of the  kaolln mined lands, 
every reclamation project should begin with an analysis  of the  spoi l  fo r  
revegetation,including acidi ty  tests, nu t r i t i ona l  measurements, seed bed 
preparation, mulching, and proper seeding. Hietorically,  revegetation has 
been a one-shot proposition. But those who seek Eo maintain a long-term 
a t t r a c t i v e  landscape and to  upgrade subsequent productivity find i t  necessary 
also to  provide after c a w  (Bengtson, e t  al . ,  1971). Similarly, when 
reclaimed kaolin spo i l s  a r e  heavily grazed o r  u t i l i zed  fo r  row crops or  hay 
production, maintenance applications of f e r t i l i z e r  and other nut r ien ts  a r e  
required t o  prevent ult imate deterioration i n  the  qual i ty  and extent of the 
revegetation cover. 

6.3 RECLAMATION PEUGEDUBS 

Under the 1968 Georgia Surface Hining Act, a l l  companies a re  required 
to reclalm mined land f o r  a useful purpose. Nost kaolin companies actual ly  
began land reclamation pr ior  t o  the 1968 law, The following account writ ten 
by Darwin Soler (1969). Mine Superintendent of the  Freeport Kaolin Company 
i l l u s t r a t e s  t h a t  company's reclamation procedu~es used during the years 
immediately preceding the enactment of the  Act. 

Freeport Kaolin Co. s t a r t ed  a land reclamation and 
reforestat ion program in 1965. This program was conducted 
by the Land Dept. i n  mined-out areas where the  roll-over 
method of mining had been used. 



The f i r s t  s t ep  i n  the program was to  experiment with 
various types of ground cover t o  a r r ive  a t  t he  simplest 
and most economical method of reclamation. This work 
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indicated tha t  the native Georgia s lash  pine gave the best 
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: ' , . 1  , 'The f i r s t  restorat ion trials consisted of planting 
- J! ."'' about 15 acres of land with one-year-old s lash  pine seedlings , ' ,  . I I .  - 

-,, , without the use of f e r t i l i z e r .  The seedlings w e r e  planted i n  - , -  
A rows about 10 f t  apart  and about the  same distance between 

' _  I seedlings. Of the seedlings so  planted, i t  is estimated tha t  
r I : :  
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- :' year. 
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Eighteen months l a t e r ,  a group of pa i rs  from t h i s  planting 
I '  were chosen on the  basis  of equal s i z e  and appearance. One of 
/ J  each pa i r  was f e r t i l i z e d  with about 2 l b  lime and mulched; the 
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7 - - other of the pa i r  w a s  not f e r t i l i zed .  It was found tha t  those 
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f e r t i l i z e d  outgrew the 'others  by be t t e r  than two t o  one. 
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During the f a l l  of 1967, 25 more acres were planted with 

improved one-year-old s lash  pine seedlings, which had been 
recommended by the Georgia S ta te  Forestry Commission a s  being 
more res i s tan t  t o  disease and a s  having an improved growth 
rate.  This area w a s  prepared a s  previously, and no f e r t i l i z e r  
was  used. Although the  general appearance is sat isfactory,  i t  
is too ear ly t o  predict  the f i n a l  resu l t s .  

A l l  seedlings used i n  the  experiments described above 
were purchased from the  Sta te  of Georgia Forestry Commission. 
This i s  a program which w i l l  continue and be expanded, and 
f u l l  cooperation has been received from both the  University 
of Georgia Agricultural Department and the Georgia Forestry 
Commission. 

May (1971) observed t h a t  both pines and hardwoods w e r e  established on 
some e a r l i e r  kaolin spoi l s ,  especially those from shallow mining where the 
or ig ina l  A and B so l id  horizons constituted an appreciable pa r t  of the spoi l .  
Effor ts  t o  establ ish woody plants  on kaolin spoi l s  w e r e  widespread during the  
1950s. Some planting8 were fa i lures ,  except where topsoi l  comprised a sig- 
n i f icant  par t  of the spoi l .  Seedling survival was usually very good during 
the f i r s t  year, but growth rates were often poor. Foliage often began t o  
show signs of nutr ient  deficiency during the  f i r s t  growing season, but mor- 
t a l i t y  was l i g h t  during the  second year and increased during l a t e r  years. 

The select ion and use of trees i n  reclaiming kaolin spoi l s  has depended 
upon the  character is t ics  of the  spo i l  material and the  trees and the  
ultimate objectives of the  land-owners. A l l  kaolin mined lands shauld be 
revegetated so as t o  conform with adjacent land uses, although t rees  may be 
planted f o r  a variety of uses. ?&ey may produce wood products, provide 
ground cover f o r  wi ld l i fe  and protect the s t r i p  mined lands from sheet pnd 
gully erosion (Fig. 6.5). 



Fig. 6.5. Picturesque headlands, combfaed with planned water bodies such as 
tha t  depicted here of Lake Franklin, provide f o r  recreation areas. 

The be t t e r  t r e e  species and their s u i t a b i l i t i e s  are summarized below: 
(May, 1971) 

These l eve l  t o  ro l l i ng  sLtes a r e  predominantly sands and mixtures of 
coarse and Pine-textured material .  Colors are var iab le  ranging from white 
t o  red, and pH ranges from 4.5-6.0. 

Prefetred species a r e  lob lo l ly  and s lash  pine, sycamore, and European 
black alder.  Nitrogen and phosphorus are essen t ia l  f o r  seedling growth. 
Complete f e r t i l i z e r s ,  C.e., 10-10-10 p e l l e t s  of nitrogen, phosphorus, and 
potassium, respectively, st imulate height growth during the f i r s t  growing 
season. The equivalent of one ounce of elemental nitrogen per seedling is  
about optimum. 

Gmup 2 S p d  2 S i t e s  

These l eve l  to ro l l ing  s i t e s  a r e  predominantly mixtures of f u l l e r ' s  
ea r th  o r  of a highly calcareous nature. Colors generally vary from o l ive  to  
o l ive  brown o r  o l ive  gray. Values f o r  pH range from 6.0-7.8. Sycamore, 
European black alder,  and bicolor lespedeza have given be t t e r  survival and 



growth than other species t r ied .  Nitrogen is essen t ia l  f o r  sycamore. Low 
ra t e s  of N may stimulate ear ly  growth of the  other two species; but they a r e  
N-fixing. Pine survival  and growth has not been a s  good on these s i t e s  as  
on Group 1 s i t e s .  Fe r t i l i za t ion  of these s i t e s  stimulates the invasion of 
native grasses and lespedeza; and crowds out planted seedlings. 

Group 3 S p d  I Sites 

These leve l  f l a t s  consis t  primarily of kaolin clay and have a rela- 
t ive ly  high water tab3eh color is white and pH ranges from about 4.0-5.7. 
Loblolly and Virginia pine, sycamore, sawtooth oalc,and white oak have given 
good survival and growth &'these s i t e s .  

Cottonwood and willow have become established natural ly  i n  some poorly 
drained areas adjacent t o  ponds and f l a t s .  

General 

Plantings made during the l a t e  1960s were confined primarily t o  areas 
with a herbaceous cover. These plantings have been limited t o  graded s i t e s  
t ha t  can be machine planted. Ear l ie r  plantings on steep slopes were severely 
damaged by erosion. Hardwood and conifer seedlings show signs of nu t r ien t  
deficiencies a f t e r  the  second o r  t h i rd  growing season. One o r  more supple- 
mental f e r t i l i z a t i o n s  w i l l  be  needed before nu t r ien t  recycling begins to 
a f f ec t  tree vigor. 

rig. 6.6 .  Gra.s.@a, ,are: feagu@&%y @&a co :r,:ee~:&$$&b, v-eat* cover. 
This,. was &,e.at only two yeerg. 8g~. 



During the  last decade t he  Soi l  Conservation Service has cooperated 
with t h e  kaolin mining industry t o  a s s i s t  i n  se lec t ing  grasses and legumes 
t h a t  survive and grow wel l  i n  t h e  kaolin mine s p o i l  banks of Georgia (Fig. 
6.6). Resulta show t h a t  survival  and growth of most plants  on unmulched and 
un fe r t i l i z ed  areas are o f t en  unsatisfactory.  On t h e  other  hand, good r e s u l t s  
a r e  secured under mulched conditions and growth approaches normality when 
both f e r t i l i z e r  and mulch are applied (Hamsworth, 1971). 

A summary of t he  performance of several  p lan ts  and Haynsworth's com- 
ments a r e  a s  follows: 

AutuwwZive was planted using seed. This was a f a i l u r e  with only one 
plant  i n  t h e  two sites surviving a f t e r  two years. Autumnolive plants  were 
a l s o  set out. Very l i t t l e  growth occurred i n  t he  f i r s t  year. In t h e  second 
year, growth ranged from good t o  very good. These plants  have grown t o  over 
6 f e e t  t a l l  and a r e  producing food f o r  wi ld l i fe .  The a b i l i t y  of t h i s  plant  
t o  f i x  atmospheric nitrogen favors its success. Autumnolive i s  not expected 
t o  cont ro l  eroston of t h e  s p o i l  banks i n  t he  ea r ly  years. It is being con- 
s idered f o r  i t s  Additional p o s s i b i l i t i e s  a s  a w i ld l i f e  faod p lan t  t o  be grown 
i n  association with other p lan ts  which would be depended upon f o r  ea r ly  ero- 
s ion  control. 

Common Bernacda grass came up t o  a good stand and spread rapidly the  
f i r s t  year. It gave t he  quickest surface protect ion of any of t he  plants.  It 
continued t o  spread and t o  provide land cover during t he  second year but pro- 
vides very l i t t l e  now. It produced seed i n  both years. 

Kobe Zespedesa came up to a th ick s tand in t h e  f e r t i l i z e d  areas and 
made very good growth. It made a heavy seed crop that resul ted in excellent  
volunteer stands in succeeding years.  The leaves and stems of dead p lan ts  
a r e  providing a good cover of litter. Kobe lespedesa shows outstanding 
promise f o r  quick establishment and cover on t h i s  s i t e .  It is a l so  useful  as 
a w i l d l i f e  food plant .  

Sericea Zespedeaa came up w e l l  and has shown good vigor in the  f e r t i l -  
ized area. It produced seed and some volunteering has been observed. 
Sericea is one of t he  bes t  prospects f o r  use. This planting fu r the r  ve r i f i ed  
t he  usefulness of ~ 0 r i c s a  Zespedescr in c r i t i c a l  a rea  plantings. It is a 
standard p lan t  f o r  this use in the  southeast. 

Virgata Lsspedesa becomes w e l l  es tabl ished with f a i r  vigor in the  
f e r t i l i z e d  area. It grew moderately wel l  in the  f i r s t  year. Its growth has 
been b e t t e r  in t h e  succeeding years  and the  lea f  residue from t h i s  perennial  
p lant  is providing ground cover and mulch. I t  is judged t o  have very good 
prospects f o r  use in s t a b i l i z i n g  mine s p o i l  banks. This plant  is gaining 
acceptance fo r  roadbank s t ab i l i z a t i on .  Wrgata Zespedeaa is now considered 
t o  be an acceptable a l t e r n a t e  t o  Sedcea Zespedeaa. 

Weeping 'lovegrass was quick t o  germinate and grew vigorously. Love- 
grass seed was transported by runoff water and germinated i n  many of t he  
p l o t s  where it w a s  not planted. Excellent  grgwth and cover resu l ted  every- 
where i t  lodged in f e r t i l i z e d  p lo t s .  Weeping lovegrass, planted without 
seedbed preparation but  with mulch and f e r t i l i z e r ,  i s  one of t he  bes t  pros- 
pec t s  f o r  cover and erosion control  on mlne s p o i l  banks. This fu r ther  ver i -  
f i e s  the  usefulness of weeping lovegrass in c r i t i c a l  a r ea  erosion control .  
It is  a standard plant  f o r  t h i s  purpose in the  southeast. 



Brist ly  Zocust was easier t o  e s t a b l i s h  from seed than  from p l a n t s .  
The seed l ing  p l a n t s  showed good ini t ia l  v igo r .  They grew t o  about  5 ' f e e t  i n  
he igh t  where f e r t i l i z e d , w h i l e  t hose  t h a t  w e r e  no t  f e r t i l i z e d  d i d  n o t  grow 
over  6 inches. '  The nu r se ry  grown p l a n t s  grew w e l l  i n  t h e  f e r t i l i z e d  a r e a  . 
and grew poor ly  where n o t  f e r t i l i z e d .  The seed l ing  p l a n t s  a t t a i n e d  about  
as much s i z e  i n  t h e  f i r s t  year  as t h e  nu r se ry  grown p l a n t s .  A l l  p l a n t s  i n  
t h e  f e r t i l i z e d  a r e a  produced seed.  They spread by rhizomes as much a s  3 f e e t  
in t h e  f i r s t  year  and now reach  o u t  30 f e e t .  It has  e x c e l l e n t  p rospec t s  f o r  

' use  on mine s p o i l  banks. 

Pangburn switchgrass came up t o  a good s tand .  The p l a n t s  had good 
v igo r  t h e  f i r s t  year .  On t h e  f e r t i l i z e d  area they cont inued i n  f a i r  v i g o r  
and have slowly spread by t i l lers.  Seed has  been produced and a few volun- 
t e e r s  have been observed. Pangburn swi tchgrass  may have va lue  on t h e s e  
s i t e s .  Fu r the r  obse rva t ions  a r e  needed. 

PensacoZa and WiZmington bahia grass came up t o  good s t ands .  They 
exh ib i t ed  f a i r  t o  good v i g o r  i n  t h e  f i r s t  y e a r  b u t  have been mediocre s i n c e .  
They are r a t h e r  slow t o  cover and t h e  h ighly  e r o d i b l e  n a t u r e  of t h e  mine 
s p o i l  banks may l i m i t  t h e i r  va lue  as i n i t i a l  covering p l a n t s .  

13ttozberg Zespedeza and bicoZor lespedeza were grown from seed  and 
have produced p l a n t s  of good v igo r .  These p l a n t s  are providing food and 
cover f o r  w i l d l i f e .  

I n  a d d i t i o n  t o  grading and r evege ta t ing ,  another  s t e p  i n  designing 
rec lamat ion  procedures  i nc ludes  a wastewater handl ing  f a c i l i t y  des ign .  
Georgia Code, Chapter 43-16, r e q u i r e s  such compliance f o r  dea l ing  wi th  hazardous 
s o l i d  wastes  i n  rec lamat ion  (Appendix E ) .  So l id s  need t rea tment  i n  Georgia ' s  
k a o l i n  mining indus t ry ,  r e g a r d l e s s  of whether they o r i g i n a t e  from t h e  c l a y s  and 
s i l ts  o r  a i r  p o l l u t i o n  c o n t r o l s .  Ce r t a in  chemicals coagula te  c l ay  p a r t i c l e s .  
Table 6.1 below l ists  t h e  p r i n c i p a l  waste  t rea tment  chemicals and t h e i r  uses .  

Table 6 .1  P r i n c i p a l  Chemicals and 
Thei r  U s e  f o r  Treatment 
of Suspended Matter 

Chemical U s e  

Alum Coagulant ( lowers  pH) 
S u l f u r i c  Acid Coagulant (lowers pH) 
Polymers Coagulant 
Lime Coagulant ( r a i s e s  pH) 
Caus t ic  To raise pH 
Soda Ash To raise pH 

Coagulated s o l i d s  a r e  removed by s e t t l i n g  ponds. The d e t a i l s  o f  l and  
a v a i l a b i l i t y  and design p l ans  f o r  t h e  s e t t l i n g  pond s i t e  r e q u i r e  t h e  concur- 
rence  n o t  only of t h e  Georgia Su r face  Mining Board b u t  a l s o  t h a t  of  t h e  . 

~ e o r ~ i a  Water Qua l i t y  Control  Board, which examines water  q u a l i t y  of t h e  



mine was t e  handl ing f a c i l i t i e s  (Appendix G). B io log ica l  monitor ing is a l s o  
needed, s i n c e  wastewater d i scha rges  a f f e c t  a q u a t i c  l i f e  of downstream areas. .  

The gene ra l  procedures involved i n  t h e  design and ope ra t ion  of waste- 
water  handl ing  f a c i l i t i e s  f o r  t h e  Georgia s u r f a c e  mining indus t ry  a r e  sum- 
marized i n  Table 6.2. Each company is urged t o  confer  f r e e l y  and f r e q u e n t l y  
w i t h  s t a t e  and f e d e r a l  o f f i c i a l s  t o  ensure  compliance w i t h  a p p l i c a b l e  l a w s  
and t o  p r o t e c t  t h e  water  q u a l i t y  of Georgia s t reams.  

Table 6.2. Design and Operat ion of Waste F a c i l i t i e s  

Design Operat ion 

Determine governmental requirements  . 
Reduce wasteload by in-house 
improvements 
Define wastewaters  t o  be  t r e a t e d  
Perform t r e a t a b i l i t y  tests . 
S e l e c t  t rea tment  process  
P repa re  design d e t a i l s  
Receive governmental approvals  

- . - .. ,. 

Monitor t rea tment  f a c i l i t y  
Monitor r ece iv ing  s t reams 
I n s p e c t  and maintain mechanical 
and phys i ca l  f a c i l i t y  components 
R e h a b i l i t a t e  f a c i l i t y  l and  
a r e a  a f t e r  u s e  

6 .4  RECLAMATION COSTS 

Although rec lamat ion  c o s t s  a r e  o r i g i n a l l y  borne by t h e  k a o l i n  mining 
companies and l a t e r  passed on t o  t h e  consumer, t h e  a c t u a l  c o s t s  vary  consi-  
derably  from one a r e a  t o  ano the r ,  depending upon s i t e  condi t ions .  Areas .of  
t h i c k e r  involve  h ighe r  c o s t s  than  those  having t h i n n e r  overburden. Grading 
c o n s t i t u t e s  t h e  g r e a t e s t  c o s t  i t e m ,  and t h e  mining methods adopted by i n d i -  
v i d u a l  companies a r e  t h e  main de terminants  of t h i s  c o s t .  

S t r i p p i n g  f o r  k a o l i n  mining is o f t e n  done on a c o n t r a c t  b a s i s ,  as 
a t  A I C C ,  a t  s e t  c o s t s  pe r  cub ic  yard  of overburden removed. These c o s t s  
v a r y  from c u t  t o  c u t ,  depending upon depth  and composition of pverburden 
and haul ing  d i s t ance .  The a c t u a l  s t r i p p i n g  is c a r r i e d  o u t  us ing  pan s c r a p e r s  
capable  of se l f - loading  and t r a n s p o r t i n g  overburden i n t o  t h e  mining, s tock-  
p i l i n g ,  and rec lamat ion  cyc le .  

According t o  s t a t e  l a w ,  a l l  t o p s o i l  removed must be  s tockp i l ed  t o  
be  spread  back over t h e  s u r f a c e  of mined-out areas. The placement of over- 
burden and t o p s o i l  i s  no longer  determined by t h e  d r a g l i n e  boom l eng th .  
Rather ,  b a c k f i l l i n g  of p rev ious ly  mined a r e a s  is done w i t h  low-cost r e c l a -  
mation i n  mind. 

The r e s t o r a t i o n  c o s t s  of t h e  s t r i p  mined l and  i n  t h e  Georgia k a o l i n  
mines a r e  as much as $800 per  a c r e ,  b u t  t h e  average c o s t  i n  1973 was about 
$300 (Pa t t e r son  and Buie, 1974).  By 1976, t h e  t y p i c a l  rec lamat ion  c o s t s  
had increased  t o  about  $680 (Appendix E ) ,  and i n  many a r e a s  more than  $1000 
per  a c r e  has  been spen t  i n  complying w i t h  t h e  Georgia Surface,Mining Act 

, (Gronow, 1971).  Kaolin companies gene ra l ly  f e e l  t h a t  q u a l i t y  rec lamat ion  



promotes community. relations and aids i n  pollution control and reuse of the 
land for further productfvity. Quality reclamation projects have resulted 
i n  the,release of bonds. 
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7 RECLAMATION PWllVNING 

Reclamation planning can take many different  directions,  depending upon 
the  mine location, topsoil ,  overburden, drainage, and topography. Reclamation 
planning not only depends upon selected socioeconomic factors  and the  i n t r i n s i c  
s u i t a b i l i t y  of the area, but a l so  involves a consideration of the  owners 
expected returns on h i s  investments and the  public 's  i n t e re s t  i n  the dis- 
turbed environment as reflected by the  enactment of various l a w s  (Appendixes 
A-G). Fortunately, technology is readily available for  reclaiming kaolin 
mined areas fo r  rw crops, pasture, forests ,  sani tary f i l l s ,  recreation, 
building sites, and other uses (Ward and Husted, 1976). 

Enough research and prac t ica l  f i e ld  experience have been conducted to  
indicate tha t  reclamation of kaolin mined lands can be accomplished sat isfac-  
t o r i l y  (Fig. 7.1). This is not meant t o  imply tha t  i t  can always be done 
easi ly .  On t he  contrary, it may be d i f f i c u l t ,  contingent upon the environ- 
mental e f fec ts  of mining on surface productivity, surface and ground water 
quantity and qual i ty ,  air quality,  erosion and sedimentation, and so l id  waste 
disposal treatment. However, i f  technically sound reclamation planning is 
followed with a s  much enthusiasm and vigor a s  the mining operation i t s e l f ,  
reclamation w i l l  then r e su l t  i n  surface productivity and water conditions tha t  
meet public acceptability. In addition, lega l  requirements of the Georgia 
Surface Mining Act of 1968 w i l l  have been m e t  and, a t  the same time, the best  
in te res t s  of society w i l l  a lso have been served (Cary, 1971). 

I n  developing reclamation plans f o r  the  Georgia kaolin mines, one 
needs to  determine f i r s t  what future land productivity i s  to be accomplished 
and w h a t  l eve l  of productivity i s  expected of the  reclaimed lands. Thus, 
management plans involve not only the mining and processing operations but 
also the  subsequent reshaping, reclaiming, and reestablishment of vegetation 
along with the  appropriate means of controll ing erosion, so l id  waste disposal, 
and ground-and surface-water supplies. 

7.1 OEJECl'IE'S OF R E C L W I O N  PLANS 

A principal  objective of reclamation plans is to chart  a course f o r  
the protection of so i l ,  w a t e r ,  land, and air qua l i t i e s  of the  region to the 
maximum extent possible during the mining and processing operations. Another 
important objective is to  improve the  aesthet ic  values of the  landscape and 

L '  , , t o  return the  mined area t o  interim productiveness as quickly a s  possible. 
c And a th i rd  fs t o  prevent o f f s i t e  damages t o  ground water zones, t o  streams, 

to the  a i r ,  and t o  adjacent lands. 

The f i r s t  decision tha t  must be made in developing reclamation plans 
is to determine the  purpose f o r  which the  land is t o  be used a f t e r  mining is 
completed. U n t i l  t h i s  decision is  made a l l  others lack c l a r i t y  and defini- 
t ion. The use f o r  which land w i l l  be reclaimed is  an in tegra l  pa r t  of the 
Application f o r  Surface Mining Permit, which is a pa r t  or the  lega l  require- 
ments (Appendix E) . 

The land use decision i n  the  reclamation plan should not only meet 
the  l ega l  requirements of the  Surface Mined Land Reclamation Program under the 
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Environmental Protection Division of the  S ta t e  of Georgia, But should a l so  
serve the  best i n t e r e s t  of future users, operatars, and owners of the land. , ,  
Furthermore, there  should be a firm commitment to  t h e  decision t o  the  extent . ,  . . 
that the  vegetat*ve treatment of the  land w F l l  ensure its reclamation t o  a 
level  that w i l l  make its planned use possible. The application fo r  a surface 

. mining permit and plan requires a statement tha t  c lear ly indicates planned 
1 ,; 

fu ture  use of the land. This statement represents a firm commitment t o  mine 
- ' . '  I and reclaim the land in a p r a c t i d l  and feas ib le  manner (AppendJx R). 
; ,  -7. -  , $ 

8 

A mining ope~a t iun  involves both an interim and a long-range aspect. ,, 
~ o t h  aspects need to be considered in the  permit application and i n  the 

7 .  
-development of a seclamation plan. The interim land-use plan can be imple- - 

;- ,: I"' mented ilmnediately upon the  cessation of a c t i v i t i e s  in parts  of the mining , ; .. :, 
8 '  ' ' s t .  This action provides an immediate short-term productive use of the  
- :. ~. 

, ;' ,I , resources. The interim aspects deal with such items as: (1) grading and 
8 .. shaping; (2) surface w a t e r  controls; (3) f e r t i l i t y  problems; (4) types o r  .. - ' '  

. . 
I : kinds of vegetation t o  be established; and (5) methods of seeding and estab- ' ,,.r;,Il - Y 

' ' , , lishment. . ,  
3 :  . - 

I' ' Successful revegetation a lso  requires the f u l l  consideration of the  
. L 

'c - -- ' i n t r i n s i c  f e r t i l i t y  of the  mined area. Generally s o i l  materials on surface 
J ,  .. mined areas require heavy initial applications of f e r t i l i z e r  to  provide a 

8 ' protective ground cover as rapidly a s  possible. Not only a re  the  s o i l  mate- 
r i a l s o f t e n  low in f e r t i l i t y ,  but they are also often highly erodible (Appendix *:- 

.- , D). This makes i t  a l l  the  more imperative tha t  a ground cover be established ' -  - 
as rapidly as possible. Additional maintenance applications of f e r t i l i z e r  
a re  sometimes needed t o  ensure a high survival r a t e  and the f u l l e s t  possible 0 

establishment of a vegetative cover. Another approach is to  use a grass- 
legume combination of species tha t  a re  adapted to  nutrient-deficient, surface 
mined s i t e s  and yet  w i l l ,  with adequate f e r t i l i za t ion ,  produce a protective 
ground cover during a minimum t i m e  span. 

Therefore, t he  guiding factors  ia select ing the interim land uses to  
be used are: (1) adaptabili ty to so i l - s i t e  conditions; (2) rapidi ty  of 
producing ef fec t ive  cover; (3) a b i l i t y  t o  pers i s t  over a long time span with 
a minimum of maintenance; and (4) compatibility with l o c a l  land use needs. 

Consideration of these factors  in the planning process can contribute - . 

. , signif icant ly to  the deveiopment of an interim reclamation plan and a more 
... , successful reclamation job in the  long-term land use plan. I f  the kaolin 

. - 
' ;  Y ' mining industry is responding t o  high reclamation standards, i t  is imperative " : . c  

, - 

-7 ; - . - then tha t  'the public understand the  differences between interim and long-term j 8  

; - ' I , , , -  # -< land  uses of the  areas disturbed. by kaolin mining. 
1, ;h 

+ 
z i Mining operations vary widely in s i z e  with some operations invo1vhg 

hundreds of contigwus acres, whereas others a f f ec t  only s m a l l  and scat tered 
areas. But i r respect ive of s i te  s i z e  of the  kaolin operation o r  the  mining 
procedure used, a long-range plan is  indispensable to a high quality land use 
reclamation plan. But, an area that is  r e ~ l a i m e d ~ f o r  a given land use should 
be la rge  enough to  make it prac t ica l  to use and manage the  area ef f ic ien t ly  
f o r  a planned uni t .  Areas tha t  are small and fragmented are d i f f i c u l t  to put 
in to  economic and e f f i c i en t  operations; but  even though a mine site may be 
re la t ive ly  small in one year, the area disturbed over several  years can be 
s ignif  icant  . 



In the  reclamation planning process consideration a l so  needs to  be 
given t o  t he  poss ib i l i t y  tha t  a site may be reopened and remined a t  a l a t e r  
date.  Where t h i s  poss ib i l i t y  ex is t s ,  theshort-termreclamation plan should 
provide f o r  a su i t ab l e  ground cover tha t  w i l l  provide the protection needed 
u n t i l  the  long-range plan can be effectuated.  

When the  mining operation has been terminated, a permanent vegetative 
cover can be established. The plan f o r  a temporary cover should be recognized 
a s  such and the long-range land use plan and i t s  application should s t i l l  
remain the primary objective.  

The physiographic features  of the disturbed area a f t e r  reclamation 
must a l so  be considered in reclamation planning. These w i l l  a f f ec t  in a 
l a rge  measure t he  ease or  t he  d i f f i cu l ty  of reshaping the land and of estab- 
l i sh ing  and maintaining.an e f fec t ive  vegetative cover, as  well as  the  
associated costs.  The steeper the  slope, the  more d i f f i c u l t  t he  problem of 
s t ab i l i z ing  the area with a ground cover. Generally the  more gent le  grades 
present fewer and l e s s  complex s t ab i l i za t ion  and erosion problems. The prob- 
a b i l i t y  of having to reseed the area i s  great ly  reduced with l e s s  r e l i e f ,  and 
fu ture  maintenance problems a r e  e i ther  diminished o r  eliminated. 

Long-range planning on the  management and the  backfi l l ing of overburden 
material  can great ly  reduce the amount of grading and shaping tha t  must u l t i -  
mately take place. Removal and replacement of topsoi l  over t he  newly graded 
areas can substant ia l ly  increase the opportunit ies for  successful establish- 
ment of vegetation. Pr ior  to  backfi l l ing a l l  acid-forming materials,  refuse,  
and spo i l  should be separated from nonacid material  and spread along the  
bottom of the p i t .  

Considering the  d i f fe ren t  types of spo i l  material being moved, the  
wide variety of equipment t ha t  is used to move overburden or  spoi l ,  and the 
many possible long-range c lass i f ica t ions ,  i t  becomes qui te  evident that a 
variety of land-use r e su l t s  a r e  obtainable. No one land-use program can be 
sui ted to  a l l  kaolin operators, but of ten the mining operation leaves the 
surface with b e t t e r  spo i l  material  than the  undisturbed weathered s o i l s  tha t  
existed pr ior  to  surface mining. I n  other cases, peaks and ridges a r e  l e f t  
and these must be graded in such a way tha t  a ro l l ing  topography r e su l t s .  
An extremely important land use phase of reclamation planning i s  the possible 
e f f ec t  of mining and reclamation on the  na tura l  drainage of an area. Adverse 
e f fec t s  can be minimized by the proper evaluation of overal l  drainage pat terns  
and the possible influence of changes in topography resul t ing from mining. 

In  order to  successfully achieve long-range reclamation goals, a great  
deal  of time, e f f o r t ,  and money must be expended. The bottom l i n e  i s  to 
successfully blend the choice of operating equipment with the selected method 
of overburden removal, and optimum land uses of the disturbed areas a t  a cost  
tha t  can be supported by the kaolin industry as  well as  the  general public. 

Reclamation of kaolin mined lands is not simply a process of removing 
kaolin and f i l l i n g  in the cut  with material  from the next one f o r  the  two 
reasons following: (1) kaolin is not uniform, but var ies  both within the 
seam and between seams; and (2)  the use of l a rge  surface mining equipment 
creates  losses  caused by contamination of kaolin with impurities. A s  a con- 
sequence, clay recoveries vary from only 40-70% (Soler, 1969). 



Most kaolin mines add noise, dust, and odors t o  loca l  communities and 
the industry has these problems t o  overcome in its relationships with them. 
Remwal of the overburden t o  expose the  kaolin produces dust. The trucks 
that haul the  kaolin from the  mining area t o  processing and storage are 
another source of dust, par t icular ly within the mining property i t s e l f .  

Dust within the m i n e  site is not only an inconvenience t o  m i n e r s  but 
may a l so  present health problems. Dust can be a nuisance, a s  w e l l  as an 
i r r i t a n t ,  t o  residents downwind of t h e  mining operations. Part iculate  matter 
may a lso  reduce the  growth and survival of some plant species. Observations 
are that the industry is s t r iv ing  t o  be an asset  t o  loca l  camunit ies  and t o  
reduce l i a b i l i t i e s  t o  the i r  physical environment. With proper at tent ion t o  
site fac tors  and good reclamation plans, a kaolin mine can function i n  its 
given capacity and be accepted as  an important asset t o  loca l  communities too. 

Another major e f fec t  associated with kaolin mining is the impact on 
the level  and movement of ground water i n  and around the mining areas. The 
specif ic  changes tha t  occur d i f f e r  considerably by location, but during the 
mining process the w a t e r  table  in the unmined areas nearby generally is 
lowered, and when mining ceases it is raised u n t i l  an equilibrium i s  reached 
from recharging mine lakes (Fig. 7.2). 

Surface water flows may be affected i n  several ways. Because the 
spo i l  p i l e s  are l ike ly  t o  be more porous and permeable than the  surrounding 
m i n e d  areas, i n f i l t r a t i o n  of precipitation in to  aquifers and subsequent 
discharges in to  surface streams may increase. However, i f  a hardpan forms on 
the surface of the spo i l  p i l e s ,  runoff w i l l  increase, resul t ing in more vari-  
able  stream flows. 

It has been the  experience of the American Industr ial  Clay Company 
that stripping and mining operations have l i t t le  or no e f fec t  on the ground 
water regime. Any pumping conducted f o r  dewatering purposes would probably 
be ineffectual  regionally because of re la t ive ly  high recharge rates.  

The quality of both surface water and ground water may be impaired as 
a r e su l t  of kaolin mining operations. The freshly exposed overburden, with 
l i t t l e  o r  no vegetative cover, is highly susceptible t o  erosion. The erosion 
of these spoi l  p i l e s  leads t o  increased chemical and sediment loads i n  
streams located downslope from t h e  mining area. 

Ynysical changes i n  the  landscape associated with the  mining operation 
can a lso  have adverse ef fec ts  on water quality. Mining may a l t e r  existing 
drainage patterns, se t t ing  the stage for  the  creation of new gullies.  It may 
alter existing channels, reduce loca l  aquatic habi tats ,  and, a t  least tempor- 
a r i ly ,  increase s i l t a t ion .  I f  t he  mining operation is adjacent t o  or  crosses 
a streambed, the necessary stream diversions and channeling associated with 
the  mining may destroy the aquatic habi tats  of the affected area and are 
l ike ly  t o  increase stream velocity,  causing some davnstream erosion of stream 
banks. And i f ,  during mining, a number of aquifers are intercepted, there 
may be some mixing of ground-water layers, resul t ing in a degradation of 
ground water of high quality by tha t  of low quality. 



Fig. 7.2. Small ponds, adjacent t o  t h e  grasslands, a r e  of ten included i n  the  
reclamation plans. They provide water fo r  l ivestock and a r e  
usually stocked with f i sh .  

Very l i t t l e  work has been done i n  t h e  S t a t e  of Geqrgia t o  evaluate 
impoundment management i n  kaol in  mining areas.  Biologists  have examined some 
kaol in  p i t s  and reported t h a t  the  pH is near neu t ra l ,  although others have 
been reported t o  be ac id ic  with a pB a s  low a s  4.5 (Fig. 7.3). Impoundments 
a r e  generally deep and qu i te  s t e r i l e ,  but  bass-bluegill stocking wauld prob- 
ably be successful  f o r  recreat ional  a c t i v i t i e s  without ccmerc i a l  fees. 
Commercial c a t f i s h  production is a pos s ib i l i t y  i f  grading methods can be 
developed t o  f a c i l i t a t e  access ib i l i ty .  I n  those areas,  it would seem tha t  a 
spor t  f ishery based on channel ca t f i sh  could be established (Fox, 1971). 

7.2 A REPRESEF7TATIVE REG-ION PLAN I 
The following generalized model, used during t he  kaolin mining and rec- 

lamation process, is typical  of what occurs i n  the  kaolin mines of cen t r a l  
Georgia. Figures 7.3-7.6 show the four s tages  of the  model i n  sketch form. 

Stage 1 Premining Landscape. The landscape of the  Georgia Kaolin 
d i s t r i c t  is characterized by long s t re tches  of fo r e s t  broken only by an 
occasional farm; however, the  area has not been farmed on a la rge  s c a l e  i n  
recent  decades. Abandoned farm land is of ten reclaimed by scrub woodland 
and brush. The leased lands, such a s  t h e  5>nitkp&op_ertg3, must be mined and 
reclaimed a s  a s i ng l e  u n i t  (Fig. 7.3). L I ' i 
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Stage 2 Eqlorat ion and Evaluation: Once a  company has  acqui red  
r i g h t s  t o  a  p rope r ty ,  a  series of  d r i l l i n g  p a t t e r n s  a r e  e s t a b l i s h e d  t o  de t e r -  
mine t h e  l o c a t i o n  and q u a l i t y  of t h e  k a o l i n  d e p o s i t s  (Fig.  7 . 4 ) .  Areas c i r -  
c l e d  were deemed u n s u i t a b l e  f o r  mining. A sample d r i l l  ho l e ,  ZB 217-N3100, 
h a s  been'  included.  'The' e x p l o r a t f o n  and eva lua t ion  processes  on ly  have 
a  minimally d i s r u p t i v e  e f f e c t  upon t h e  land  and do n o t  r e q u i r e  rec lamat ion  i f  
t h e  d e c i s i o n  reached. is n o t  -to mine c l a y .  

Stage 3 Th'e Mining Bocess.  Once the  d e c i s i o n  t o  mine k a o l i n  on t h e  
Smith p rope r ty  is reached,  maps i n d i c a t i n g  t h e  e x t e n t  of t h e  c l a y  d e p o s i t s  
and s u r f a c e  contours  a r e  analyzed t o  determine t h e  mining s t r a t e g y  (Fig.  7 . 5 ) .  
The s e c t i o n s  on t h e  mine map a r e  e s t a b l i s h e d  on t h e  b a s i s  of minable c l a y  and 
t h e  requirements  of t h e  company. S ince  l ea sed  p r o p e r t i e s  must be  developed 
and reclaimed w i t h i n  a  s p e c i f i e d  pe r iod ,  t h e  c l a y  must be  mined cont inuous ly  

I even i f  lower e f f i c i e n c y  i s  obta ined .  Company owned l ands  may be  developed 

i 
as needed, accord ing  t o  c l a y  q u a l i t y  and p l a n t  s p e c i f i c a t i o n s .  Maps employed 
by t h e  company a r e  extremely d e t a i l e d  and a r e  eva lua t ed  p e r i o d i c a l l y .  

Stage 4 The Reclaimed Landscape. It i s  q u i t e  p o s s i b l e  t h a t  t h e  
Smith p rope r ty  w i l l  be  back " i n  opera t ion"  i n  l e s s  than two y e a r s  . fol lowing 
i n i t i a t i o n  of t h e  mining process .  Although a r e a s  reclaimed and seeded wi th  
p i n e  w i l l  n o t  be  producing commercial t imber  f o r  a  decade o r  s o ,  t h e  re- 
claimed p a s t u r e  and c ropland  may a l r e a d y  be  i n  use (Fig.  7 . 6 ) .  I n  most 
ca se s ,  both t h e  economic and a e s t h e t i c  q u a l i t i e s  a r e  s u p e r i o r  t o ' t h o s e  of 
t h e  premined land .  



.Smith Proper ty  

Swamp and o t h e r  lowlands 
Overgrown and farm land  a Fores t  
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Fig. 7 . 3 .  Premining Landscape 

Fig. 7.4.  Explora t ion  and Evalua t ion  



Fig.  7.5. The Mining Process 

Fig.  7.6. The Reclaimed Landscape 
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8 OBSERVATIONS FOR PLANNERS 

Kaolin mining i n  Georgia is a n  e x t r a c t i v e  process .  But, through e f f ec -  
t i v e  pr.eplanning i n  advance of mining, t h e  a c t u a l  mining and rec lamat ion  plan- 
n ing  is designed t o  meet t h e  requirements  of t h e  Georgia Surface  Mining Act 
of 1968. Preplanning involves  techniques f o r  t o p s o i l i n g ,  grading,  b a c k f i l l i n g ,  
e ros ion  c o n t r o l ,  and water  management p r a c t i c e s  a long  w i t h  r evege ta t ion  and 
land use  p lans .  The i n t e g r a t e d  mining and rec lamat ion  planning is mandated 
i n  t h e  a p p l i c a t i o n  f o r  a  s u r f a c e  mining permit (Appendix E ) .  

The e f f e c t i v e  r e u s e  of t h e  Georgia k a o l i n  mined lands  is  v i s i b l y  ev i -  
dent  by t h e  d i v e r s i t y  of lands'capes i n  pas tu re s ,  row c rops , . and  l a k e s  t h a t  
e x i s t  on t h e  reclaimed k a o l i n  mined lands .  Although t h e  e x i s t i n g  markets a r e  
l i m i t e d  f o r . h o u s i n g ,  commercial, and i n d u s t r i a l  developments i n  t h e  r u r a l  
a r e a s  of middle Georgia, t h e  c a p a b i l i t i e s  e x i s t  f o r  more i n t e n s i v e  land uses  
i n  t h e  f u t u r e .  By providing more information t o  pub l i c  planning agencies ,  
t h e . . k a o l i n  companies could r e a l i z e  p o t e n t i a l  b e n e f i t s  from t h e s e  f u t u r e  
developments. 

With more f o r e s i g h t  by p l anne r s  and a  b e t t e r  i n t e r a c t i o n  between 
k a o l i n  producers  and l o c a l  p lanners ,  a  j o i n t  l and  use / rec lamat ion  p lan  can 
be formulated t h a t  would a n t i c i p a t e  t he  long-term l and  use needs of t h e  
d i s tu rbed  lands.  The rec lamat ion  pro jec . t s  a r e  of h igh  q u a l i t y  and o f t e n  
have h ighe r  economic'and a e s t h e t i c  q u a l i t i e s  than  those  of t h e  premined 
lands.  
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APPENDIXES 

A: Air Quality control 
B: Water Quality Control 
C:, Regulation of Ground Water Use 
D: control of Erosion and sedimentation 
E: Sample Application for Surface Mining Permit . 
F: Solid Waste Management 
G: Water Supply Quality Control 

(Reprint permission for Appendixes A-D and F and G 
' was granted by the Georgia Bureau of Industry and 
Trade. The material is reprinted from Alumina from 
Kaolin EnvironmentaZ Considerations, prepared for 
the Bureau by the Georgia Institute of Technology, 
pp. 12-36, [April 19761 .) 

The application for a permit to operate a surface 
mine is made to the Director of the ~nvironmental' . 
Protection Division of the State of Georgia. Appen- 

. dix E presents a sample application. 
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APPENDIX A 

. A I R  QUALITY CONTROL" 

LEGAL For a  d e t a i l e d  l e g a l  c i t a t i o n  o f  t h e  informat ion  sum- 
REFERENCES : marized below, s ee :  

GEORGIA CODE, CHAPTER 88-9. AIR QUALITY CONTROL 
ACT, a s  amended. 

OFFICIAL COMPILATION RULES AND REGULATIONS OF THE 
STATE OF GEORGIA, CHAPTER 391-3-1 Amended. 

PERMITS: Granting of a  permit  depends on t h e  i n d u s t r y ' s  demon- 
s t r a b l e  c a p a b i l i t y  t o  meet s p e c i f i c  s t anda rds  found 
i n  t h e  RULES,AND REGULATIONS. 

C o n s t r u c t i o n  P e r m i t :  A permit is r equ i r ed  p r i o r  
t o  cons t ruc t ion  o r  modi f ica t ion  of any f a c i l i t y  
which may r e s u l t  i n  a i r  p o l l u t i o n .  

Temporary  O p e r a t i n g  P e r m i t :  Contains a co,mpliance . . 

schedule s p e c i f y i n g  s t e p s  t o  b e  followed t o  achieve 
f i n a l  compliance w i t h  t h e  Act,  r u l e s  and r egu la t ions .  

O p e r a t i n g  P e r m i t :  Permit a p p l i c a t i o n ' i s  r equ i r ed  
w i t h i n  30 days a f t e r  commencement of ope ra t ions .  
Permit i s  i s sued  i f  f i n a l  compliance wi th  t h e  A c t ,  
r u l e s  and r e g u l a t i o n s  is  achieved. 

The permit  w i l l  s p e c i f y  t h e  condi t ions  under which 
t h e  f a c i l i t y  must be  opera ted  s o  a s  t o  comply w i t h  
t h e  A c t ,  r u l e s  and r egu la t ions .  

Consul t ing t h e  A i r  P r o t e c t i o n  Branch, p r i o r  t o  
permit a p p l i c a t i o n ,  is recommended. 

' * (Repr in t  permission granted by t h e  Georgia Bureau of Indus t ry  and Trade.) 



EMISSION 
STANDARDS: 

1 AMBIENT A I R  
I STANDARDS: 

OPEN 
BURNING: 

FEDERAL 
STANDARDS: 

80 

S p e c i f i c  emission s t anda rds  e x i s t  f o r :  

Smoke 
I n c i n e r a t o r s  
Fuel-burning equipment 
P a r t i c u l a t e  emission from manufacturing processes  
F luor ide  
S u l f u r  Dioxide 
N i t r i c  a c i d  p l a n t s  
S u l f u r i c  a c i d  p l a n t s  
Nitrogen oxides  
Conical  bu rne r s  
Fugi t  l v c  dus t  
Cupola furnaces  f o r  m e t a l l u r g i c a l  liielting 
P a r t i c u l a t e ' e m i s s i o n s  from k a o l i n  and f u l l e r  

e a r t h  processes  
P a r t i c u l a t e  emissions from co t ton  g ins  

Monitoring: Monitoring and r e p o r t i n g  of emissions . 
by i n d u s t r y  may be  r equ i r ed  by EPD i f  cond i t i ons  
warrant .  

I n d u s t r i e s  must a l s o  meet a i r  s t anda rds  r e l a t i n g  t o  
t h e  concen t r a t ion  of p o l l u t a n t s  i n  t h e  a i r  imrnedi- 
a t e l y  surrounding t h e  p l a n t .  Concentrat ion s t anda rds  
e x i s t  fo  r : 

S u l f u r  d ioxide  
P a r t i c u l a t e  ma t t e r  
Carbon monoxide 
T o t a l  ox idan t s  
Non-Methane hydrocarbons 
Nitrogen d ioxide  

P roh ib i t ed .  Exceptcons allowed by S t a t e .  

The Federa l  Environmental P r o t e c t i o n  Agency's (EPA) 
a i r  s t anda rds  a r e  met when t h e  indus t ry  complies wi th  
Georgia ' s  a i r  s t anda rds .  It is  suggested t h a t  con- 
s u l t a t i o n  wi th  t h e  S t a t e  agency occur  i f  t h e r e  a r e  
s p e c i f i c  ques t ions .  

INSPECTIONS EPD has  t h e  power t o  e n t e r  a t  reasonable  t imes any 
AND INVESTI- p r i v a t e  o r  p u b l i c  proper ty  f o r  t h e  purpose of i n s p e c t i n g  
GATIONS: and i n v e s t i g a t i n g  condi t ions  r e l a t i n g  t o  a i r  p o l l u t i o n  

and o b t a i n i n g  samples of emissions.  



APPENDIX B 

WATER QUALITY CONTROL * 
I 

LEGAL For a  d e t a i l e d  l e g a l  c i t a t i o n  of  t h e  informat ion  
REFERENCES : summarized below, s e e  : 

. GEORGIA'CODE, CHAPTER 17-5. GEORGIA WATER QUALITY 
CONTROL ACT, a s  amended. 

OFFICIAL COMPILATIONS RULES AND REGULATIONS OF THE , 

STATE OF GEORGIA, CHAPTER 391-3-6. 

The g ran t ing  of a  d i scharge  permit depends on t h e  
i n d u s t r y ' s  demonstrable c a p a b i l i t y  t o  meed s p e c i f i c  
s t anda rds  found i n  t h e  RULES AND REGULATIONS. 

A d ischarge  permit is r equ i r ed  t o  o p e r a t e  any sys- 
tem f o r  t h e  d i sposa l  of sewage, i n d u s t r i a l  was tes ,  
o r  o t h e r  wastes  i n t o  t h e  water .  

The a p p l i c a t i o n  of such d ischarge  permit should 
inc lude  : 

Complete engineer ing  r e p o r t s  
Schedule of progress  
Plans 
S p e c i f i c a t i o n s  
Maps ' . 

Measurements 
Q u a n t i t a t i v e  and q u a l i t a t i v e  de te rmina t ions  
Records 
A l l  o t h e r  in format ion  a s  t h e  ~ n v i r o n m e n t a l  

P r o t e c t i o n  Div is ion  may r e q u i r e  

Georgia is  au tho r i zed  t o  i s s u e  t h e  NPDES permit .  

*(Reprint  permission granted  by t h e  Georgia Bureau of  Indus t ry  and Trade.) 



APPROVAL FOR Any i n d u s t r y  t h a t  d e s i r e s  t o  e r e c t ,  modify, o r  
CONSTRUCTION: , a l t e r  a  sewerage system must o b t a i n  approval  o f  

any p l ans ,  s p e c i f i c a t i o n s  and r e l a t e d  m a t e r i a l s  
. f o r  such system p r i o r  t o  commencement of con- 

s t r u c t i o n .  

Eng inee r ing . r epor t s  which a r e  submiitted must b e  pre- 
pared by a  profess ior la l  engineer  competent i n  t h e  
t rea tment  of  water  p o l l u t a n t s  and must con ta in :  

. Information regard ing  t h e  e x i s t i n g  sewerage 
system, i f  app l i cab le .  

C h a r a c t e r i s t i c s  of  e x i s t i n g  p o l l u t a n t s  a n d .  
e x i s t i n g  o r  proposed t rea tment  of such 
p o l l u t a n t s .  

Demonstration of t h e  need t o f  the prupused 
sewerage system. 

Evaluat ion of a l t e r n a t i v e s  t o  d e f i n e  t h e  most 
c o s t  e f f e c t i v e  method f o r  meeting e s t a b l i s h e d  
e f f l u e n t  l i m i t a t i o n s ,  water  q u a l i t y .  goa ls .  

Resu l t s  t o  be  expected from t rea tment  process .  

S u f f i c i e n t  maps, c h a r t s ,  t a b l e s ,  c a l c u l a t i o n s ,  
b a s i s  of design d a t a  and graphs t o  make t h e  
r e p o r t  r e a d i l y  understandable.  

An ope ra t ion  and maintenanc.e program descr ip-  
t ion.  

Such o t h e r  p e r t i n e n t  e n g h e e r i n g  informat ion  
a s  t h e  Environmental P r o t e c t i o n  Divis ion (EPD) 
may r equ i r e .  

Plans and s p e c i f i c a t i o n s  submit ted t o  t h e  EPD f o r  
a  sewerage system s h a l l  i nc lude  t h e  fol lowing:  

Map showing a r e a  t o  be  served  by t h e  sewerage 
system. 

P r o f i l e s  of proposed sewers.  

Construct ion d e t a i l s  of manholes a n d . o t h e r  
s p e c i a l  sewer s t r u c t u r e s .  

General and d e t a i l  p l ans  f o r  t h e  t rea tment  
f a c i l i t y .  

Complete design d a t a  f o r  t h e  t rea tment  f a c i l -  
i t y  p l ans ,  t o  b e  submit ted i n  d u p l i c a t e  on 
forms s p e c i f i e d  by t h e  Div is ion .  



Spec ' i f ica t ions  f o r  t h e  c o n s t r u c t i o n  of t h e  
sewerage s y s  tem. 

Such o t h e r  p l ans  and s p e c i f i c a t i o n s  a s  t h e  
Div is ion  may r equ i r e .  

General map p lans  submit ted t o  t h e  EPD f o r  a  
sewerage system s h a l l  i nc lude  t h e  fol lowing:  

Map p l an  t h a t  shows t h e  e n t i r e  a r e a  t o  be 
served.  

. . 
A l l  e x i s t i n g  And proposed s t r e e t s  i n  t h e  a r e a  
t o  be  served;  s u r f a c e  e l e v a t o r s  . a t  a l l  s t r e e t  
i n t e r s e c t i o n s ,  e t c .  

Clear  des igna t ion  on t h e  p l an  by s u i t a b l e  sym- 
b o l s  of a l l  sewer appurtenances,  i nc lud ing  bu t  
n o t  l i m i t e d  t o ,  manholes, s iphons ,  and pumps. 

Such o t h e r  in format ion  'as t h e  EPD may r equ i r e .  

Sewer p l ans  and p r o f i l e s  submit ted t o  EPD f o r  a 
sewerage system s h a l l  inc lude  t h e  fol lowing:  

Sewers and f o r c e  mains,  drawn a t  a  s c a l e  t h a t  
shows t h e  p r o f i l e  f o r  a l l  manholes, s iphons ,  
r a i l r o a d  c ros s ings ,  s t r e e t  o r  s t ream c ros s ings ,  
e l e v a t i o n s  of s t ream beds,  normal s t ream water  
l e v e l s ,  and s i z e s  and grades of sewers which 
show s u r f a c e  e l e v a t i o n s  and sewer i n v e r t  e l e -  
v a t  ions .  

'De ta i l ed  drawings of a l l  sewer appurtenances,  
i nc lud ing  but  no t  l i m i t e d  t o ,  manholes, inspec- 
t i o n  chambers, s iphons ,  l i f t  s t a t i o n s ,  .and any 
s p e c i a l  s t r u c t u r e s  t o  accompany t h e  sewer p l ans .  
D e t a i l  drawings s h a l l  be  t o  a  s c a l e  s u i t a b l e  t o  
c l e a r l y  show t h e  design d e t a i l s .  

P lans  f o r  t rea tment  f a c i l i t i e s  submit ted t o  t h e  
EPD s h a l l  inc lude  t h e  fol lowing:  

General p lan  t h a t  c l e a r l y  i d e n t i f i e s  t h e  exac t  
l o c a t i o n  of t h e  f a c i l i t i e s ,  a r e a s  reserved  f o r  
f u t u r e  expansion, acces s  roads  t o  va r ious  u n i t s ,  
e t c .  

D e t a i l  p l ans  which show l o n g i t u d i n a l  and t r a -  
v e r s e  s e c t i o n s  s u f f i c i e n t  t o  exp la in  t h e  con- 
s t r u c t i o n  of each t rea tment  u n i t .  



CONSULTATION: 

GENERAL 
CRITERIA FOR 
ALL WATERS: 

Flow measuring devices  a t  a p p r o p r i a t e  p o i n t s  
i n  t h e  plan.  Sampling and record ing  devices  
may b e  r equ i r ed  by t h e  EPD when deemed neces- 
sary: 

Such o t h e r  in format ion  a s  EPD may r equ i r e .  

It is  h i g h l y  recommended t h a t  t h e  indus t ry  apply- 
i n g  f o r  a  d i scha rge  permit  o r  s eek ing  approval  
f o r  t h e  proposed e r e c t i o n ,  mod i f i ca t ion  o r  a l t e r -  
a t i o n  of a  sewerage system consu l t  w i t h  t h e  Envi- 
ronmental P r o t e c t i o n  Div is ion  i n  o r d e r  t o  work 
ou t  a systr ln  which w i l l  enable  ft t o  comply w i t h  
t h e  s p e c i f i c  environmental s t anda rds .  In  any 
even t ,  t h e  EPD may r eques t  a  conference w i t h  t h e  
i n d u s t r y  be fo re  it submits  any a p p l i c a t i o n  f o r  a  
pernit, n r  a proposa l  f o r  cons t ruc t ion .  

: The EPD has  t h e ,  ob l iga . t ion  t o  supply t h e  indus t ry  
w i t h  t e c h n i c a l  and s c i e n t i f i c  information a s  may 
be h e l p f u l  i n  reducing  o r  e l imina t ing  t h e  p o l l u t -  
i n g  e f f e c t s  of  t h e  d ischarge .  Yet t h e  responsi-  
b i l i t y  f o r  development and a p p l i c a t i o n  of  means 
of prevent ing  p o l l u t i o n  r e s t s  wi th  t h e  company 
causing t h e  p o l l u t i o n .  

A l l  waters  s h a l l  be  f r e e  from: 

Mate r i a l s  which wi l l .  s e t t l e  t o  form s l u d g e '  
d e p o s i t s  t h a t  become p u t r e s c e n t ,  uns igh t ly  
o r  o therwise  ob jec t ionab le .  

O i l ,  scum and f l o a t i n g  d e b r i s  i n  amounts suf  f i -  
c i e n t  t o  be  uns igh t ly  o r  t o  i n t e r f e r e  w i t h  
l e g i t i m a t e  uses.  

Ma te r i a l  which produces t G r b i d i t y ,  c o l o r ,  odor  
o r  o t h e r  o b j e c t i o n a b l e  condi t ions  which i n t e r -  
f e r e  wi th  l e g i t i m a t e  water  uses .  

Toxic,  c o r r o s i v e ,  a c i d i c  and c a u s t i c  subs tances  
discharged i n  amounts, concen t r a t ions  o r  combi- 
n a t i o n s  which a r e  harmful t o  humans, animals  o r  
a q u a t i c  l i f e .  

Applicable  S t a t e  and Federa l  requirements  and 
r e g u l a t i o n s  f o r  t h e  d ischarge  of r a d i o a c t i v e  
subs tances  s h a l l  be  met a t  a l l  t imes. 



No man-made phys i ca l  o r  o t h e r  a l t e r a t i o n  of s t ream 
beds t h a t  may v i o l a t e  e s t a b l i s h e d  water  q u a l i t y  
s t anda rds ,  o r  reduce t h e  waste  a s s i m i l a t i v e  capac- 
i t y  of t h e  s t reams;  w i l l  be  permi t ted  without  t h e  
expressed approval  of t h e  Environmental P r o t e c t i o n  
Divis ion.  

WATER USE The Environmental P r o t e c t i o n  Div is ion  has  es tab-  
CLASSIFICA- l i s h e d  water  use  c l a s s i f i c a t i o n s  a s  fol lows:  
TIONS: 

Drinking water  s u p p l i e s  
F ish ing ,  propagat ion of f i s h ,  s h e l l f i s h ,  game 

and o t h e r  a q u a t i c  l i f e  
Recrea t ion  
A g r i c u l t u r a l  ' 

I n d u s t r i a l  
Navigation 
Wild r i v e r  
Scenic  r i v e r  
Urban s t ream 

There a r e  d i f f e r e n t  s t anda rds  a p p l i c a b l e  t o  each 
s p e c i f i c  water  usage which d e a l  wi th  t h e  fo l lowing  
a r e a s  of r e g u l a t i o n :  

Amount of b a c t e r i a  t h a t  may be discharged i n t o  
t h e  water  

Dissolved oxygen l e v e l  of t h e  water  

pH range of  t h e  water  

Temperature l e v e l  of  t h e  water  

Presence of  t o x i c  waste  and o t h e r  d e l e t e r i o u s  
m a t e r i a l s  

Presence of  f l o a t i n g  s o l i d s ,  s e t t l e a b l e  s o l i d s ,  
s ludge  depos i t s  o r  any t a s t e ,  odor ,  o r  c o l o r  
producing subs tances  

'Presence of sewage, i n d u s t r i a l  o r  o t h e r  wastes  

Any o t h e r  a r e a s  t h a t  a r e  s p e c i f i c a l l y  d e a l t  
wi th  i n  t h e  RULES AND REGULATIONS 

INSPECTIONS The Environmental p r o t e c t i o n  Div is ion  (EPD) has  t h e  
AND T I  power t o  e n t e r  a t  reasonable  t imes any p r i v a t e  o r  
GATIONS: p u b l i c  proper ty  f o r  t h e  purpose o f  i n spec t ing  and 

i n v e s t i g a t i n g  cond i t i ons  r e l a t i n g  t o  water  p o l l u t i o n .  



MONITORING, Where a person d ischarges  ' p o l l u t a n t s  i n t o  t h e  wa te r  
RECORDING . .  au tho r i zed  by t h e  permi t ,  EPD may r e q u i r e  t h e  person 
AND REPORT- . t o  : 
I N G  REQUIRE-, 
MENTS : E s t a b l i s h  and main ta in  records  

Make r e p o r t s  

I n s t a l l ,  u se  and main ta in  monitor ing equipment of 
methods inc luding ,  where a p p r o p r i a t e ,  b i o l o g i c a l  
monitor ing methods 

Sample such d i scha rge ,  i n  accordance w i t h  such 
methods, a t  such l o c a l i t i e s ,  a t  .such i n t e r v a l s ,  
and f n  such manner as t h e  EPD s h a l l  p r e s c r i b e  

Provlde such o t h e r  informat ' ion a s  t h e  EPD may 
reasonably r e q u i r e  

LOCAL WATER The co rpora t e  a u t h o r i t i e s  of  t h e  c i t i e s  and towns i n  
QUALITY Georgia have t h e  power t o  p r o h i b i t  t h e  throwing o r  
CONTROL : depos i t i ng  of any subs tance  i n  navigable  waterways 

w i t h i n  t h e i r  j u r i s d i c t i o n s  which they  cons ider  dan- 
gerous t o  nav iga t ion  o r  i n j u r i o u s  t o  v e s s e l s  o r  t o  
proper ty  a long  such navigable  waters .  (See GEORGIA 
CODE, CHAPTER 80- 1) . 



APPENDIX C 

REGULATION OF GROUND WATER USE * 

LEGAL . . For a d e t a i l e d  l e g a l  c i t a t i o n  of t h e  information 
REFERENCES: suinmarized below, see: 

GEORGIA CODE, CHAPTER 17-11. GROUND WATER USE 
ACT OF 1972, a s  amended. 

. '  OFFICIAL COMPILATION RULES AND REGULATIOKS OF 
THE STATE OF GEORGIA, CHAPTER 391-3-2. 

Any i n d u s t r y ,  un le s s  exempted by law, must o b t a i n  
permit  t o  withdraw, o b t a i n ,  o r  u t i l i z e  ground 
water  i n  excess  o f  100,000 ga l lons  per  day f o r  
any purpose. 

Permit requirements  d i f f e r  according t o  whether 
t h e  ground water  w i l l  be  pu t  t o  e i t h e r  a consump- 
t i v e  o r  nonconsumptive use. 

During t h e  e a r l y  planning s t a g e s  f o r  a proposed 
ground water  withdrawal,  and i n  any c a s e  p r i o r  
t o  t h e  s t a r t  o f  w e l l  cons t ruc t ion ,  t h e  intended 
u s e r  should r eques t  a conference wi th  t h e  Environ- 
mental P r o t e c t i o n  Div is ion  (EPD) . 
Representa t ives  of  t h e  EPD w i l l  determine t h e  ac- 
c e p t a b i l i t y  of proposed w e l l s ,  t h e  a q u i f e r s  t o  be 
u t i l i z e d ,  t h e  w e l l  spac ing  and w e l l  depth,  and 
t h e  amount and intended ground w a t e r  use.  

: A f t e r  cons ider ing  a l l  t he  f a c t o r s ,  t h e  EPD may 
i s s u e  a letter of  concurrence s e t t i n g  f o r t h  such 
terms and cond i t i ons  a s  i t  cons ide r s  necessary.  

,' Such a l e t t e r  i s  n o t  mandatory, bu t  t h e  u s e r  
proceeds a t  h i s  own r i s k  i f  he  f a i l s  t o  o b t a i n  
it. 

*(Reprint  permission granted  by t h e  Georgia Bureau of Indus t ry  and Trade.) 



Af te r  completing cons t ruc t ion  of  t h e  w e l l  o r  
w e l l s ,  bu t  b e f o r e  water  u se  begins ,  t h e  intended 
u s e r  must apply f o r  a ground water  use permit  on 
forms fu rn i shed  by t h e  Divis ion.  

The a p p l i c a t i o n  f o r  a  permit should a t  l e a s t  in-  
c lude  : 

Owner i d e n t i f i c a t i o n  d a t a  
. . Aquifer (s )  u t i l i z e d  

Amount and purpose of ground water use  
De ta i l ed  w e l l  cons t ruc t ion  d a t a  i nc lud ing  

d r i l l e r s  ' l ogs  
Well l o c a t i o n ( s )  ( l a t i t u d e  and long i tude  and 

' l o c a t i o n  map) 

The Environmental P r o t e c t i o n  Div is ion  w i l l  con- 
s i d e r  t h e  fo l lowing  f a c t o r s  when i t  dec3.des 
whether t h e  permit  should be granted:  

Number of persons us ing  t h e  a q u i f e r  and t h e  
o b j e c t ,  e x t e n t  and n e c e s s i t y  o f . t h e i r  respec- 
t i v e  withdrawals  o r  uses .  

Nature and s i z e  of t h e  a q u i f e r .  

Phys i ca l  and chemical n a t u r e  of any impair- 
ment of t h e  a q u i f e r .  

Probable s e v e r i t y  and du ra t ion  of  such im- 
pairment under fo re seeab le  condi t ions .  

I n j u r y  t o  p u b l i c  h e a l t h ,  s a f e t y  o r .  we l f a re  
which r e s u l t s  i f  such impairment were n o t  
prevented o r  abated.  

Businesses  o r  a c t i v i t i e s  t o  which t h e  va r ious  
uses  a r e  r e l a t e d .  

Importance and n e c e s s i t y  of t h e  uses  claimed 
by permit  a p p l i c a n t s .  

Extent  of  any i n j u r y  caused t o  o t h e r  water  
uses  ( i nc lud ing  p u b l i c  use) .  

Diversion f r o m , o r  r educ t ion  of  flows i n  o t h e r  
water  courses  of a q u i f e r s .  , 

Any o t h e r  r e l e v a n t  f a c t o r s ,  such a s ,  bu t  no t  
l i m i t e d  t o ,  t h e  b e s t  geologic  and hydro logic  

. i n fo rma t ion  a v a i l a b l e  of t h e  a q u i f e r  o r  
ground water  system of t h e  a r ea .  



Durat ion of Permit :  Permits  a r e  normally i s s u e d  
f o r  t e n  y e a r s ,  b u t  a  longer  pe r iod  may be  .author- 
i z e d  by t h e  EPD t o  provide  f o r  reason,able amorti- 
z a t i o n  of t h e  a p p l i c a n t ' s  wa te r  withdrawal and 
wa te r  u s ing  f a c i l i t i e s .  

CONSUMPTIVE- Some of  t h e  condi t ions  t h a t  may b e  imposed a long  w i t h  
USE PERMIT: t h e  g ran t ing  p f  a consumptive-use permit inc lude :  

T o t a l  permi t ted  w e l l  depth i n  f e e t .  

Aqui fer (s )  o r  ground water  system t o  be u t i l i z e d .  

Maximum pumping r a t e .  

Pumping l e v e l  ( e l e v a t i o n s  below .which water  may 
no t  b e  pumped). 

Amount of ground water  t o  be  withdrawn o r  used. 

W e l l  s pac ing  t o  minimize w e l l  i n t e r f e r e n c e .  

Time of withdrawal.  

Require observa t ions  o r  monitor ing w e l l ( s )  be  
i n s t a l l e d  f o r  monitor ing ground water  l e v e l s  
and water  q u a l i t y .  

NONCOflUMPTIVE- None of  t h e  above cond i t i ons  may be  imposed on 
PERMIT : . t h e  u s e r  once a  nonconsumptive-use permit is  

granted.  

Nonconsumptive use  means t h e  use  of  water  with- 
drawn from t h e  ground wa te r  system o r  a q u i f e r  i n  
such a  manner t h a t  i t  i s  r e tu rned  t o  t h e  ground 
water  system o r  a q u i f e r  from which i t  was with- 
drawn without  s u b s t a n t i a l  diminut ion i n  q u a n t i t y  
o r  s u b s t a n t i a l  impairment i n  q u a l i t y  a t  o r  n e a r  ' 

t h e  po in t  from which it was withdrawn. 

I n  determining whether a  use  of .  ground water  is 
nonconsumptive t h e  Environmental P r o t e c t i o n  Divi- 
s i o n  cons iders  (based on t h e  b e s t  geologic  and 
hydro logic  informat ion  ava i . lab le)  whether any ' . 
m a t e r i a l  i n j u r y  t o  o t h e r  water  u s e r s  of t h e  a r e a  
by reason of  t h e  r educ t ions  of  water  p re s su re  i n  
t h e  a q u i f e r  o r  system h a s  n o t  been adequately 
compensated by t h e  permit  app l i can t  who caused o r  
s u b s t a n t i a l l y  con t r ibu ted  t o  t h i s  i n j u r y .  



GROUND WATER 
USE REPORT: 

DEWATERING 
WELLS: 

SALT WATER EN- 
CROACHMENT OR 
DETERIORATION 
O F  WATER: 

INSPECTIONS 
AND INVESTI- 
GATIONS 

OTHER LAWS: 
- 

Granting of a nonconsumptive-use permit  does n o t  
imply consent  t o  i n j e c t  any waste  o r  p o l l u t a n t  
m a t e r i a l  i n t o  t h e  ground water  system. 

Once a permit  is granted ,  t h e  use r  must f i l e  s e m i -  
annual ly  w i th  t h e  Environmental P r o t e c t i o n  Div is ion  
a c e r t i f i e d  s ta tement  (ground water  use  r e p o r t )  
on forms fu rn i shed  by t h e  Div is ion  which states: 

Q u a n t i t i e s  of  water  withdrawn andlor  i n j e c t e d  
Sources of water  
Nature of t h e  use 
S t a t i c  and pumping water  l e v e l  i n  s e l e c t e d  

w e l l s  

A s p e c i f i c  conductance a n a l y s i s  of raw water  i s  
r equ i r ed  annual ly.  

A permit  w i l l  no t  b e  r equ i r ed  f o r  t h e  withdrawal 
of ground water  i n  excess  of 100,000 ga l lons  p e r  
day i f :  

It involves  dewater ing t h e  subsur face  rock t o  
a depth of no t  more than 30 f e e t ,  o r  t o  a 
g r e a t e r  depth i f  approved by t h e  EPD, and 

Is f o r  t h e  purpose of cons t ruc t ion  of t r enches  
f o r  sewer o r  water  p i p e s ,  o r  excavat ion  f o r  
foundat ions ,  o r  u t i l i t y  cons t ruc t ion ,  and 

Is f o r  a pe r iod  of n o t  more than  60 days,  un- 
l e s s  an ex tens ion  of  t ime is  approved by t h e  
EPD. 

To p r o t e c t  a g a i n s t  s a l t  water  encroachment o r  t h e  
d e t e r i o r a t i o n  of t h e  water  q u a l i t y  of  t h e  ground 
wa te r ,  t h e  Environmental P r o t e c t i o n  Div is ion  may re- 
q u i r e  va r ious  c o n t r o l  measures, a l is t  of which can 
be  found i n  t h e  RULES AND REGULATIONS. 

EPD has  t h e  power t o  e n t e r  a t  reasonable  t imes any 
p r i v a t e  o r  p u b l i c  proper ty  f o r  t h e  purpose of  in-  
s p e c t i n g  o r  i n v e s t i g a t i n g  cond i t i ons  r e l a t i n g  t o  t h e  
use of  ground water .  

I n d u s t r i e s  should be  aware t h a t  t h e r e  might be  munic- 
i p a l  o r  county ord inances  which r e l a t e  t o  t h e  regula-  
t i o n  of ground water  use.  
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APPENDIX D 

CONTROL OF EROSION AND SEDIMENTATION * 

I The EROSION AND SEDIMENTATION ACT OF 1975 (GEORGIA CODE, CHAPTER 5-23)* 
I 
\ al lows coun t i e s  and m u n i c i p a l i t i e s  t o  r e g u l a t e  s o i l  e r o s i o n  and sediment 
I depos i t i on  onto lands  and i n t o  water  of t h e  S t a t e .  The S t a t e  a l r eady  has  

I t h i s  a u t h o r i t y  under i ts  Water Qual i ty  l a w s  and i.s a t tempt ing  t o  s h a r e  t h i s  
r e s p o n s i b i l i t y  wi th  l o c a l  governments. 

I The A c t  has  given t h e  governing a u t h o r i t y  of each county and munici- 
p a l i t y  u n t i l  A p r i l  24, 1977 t o  adopt a  comprehdnsive ordinance which s e t s  up 
procedures  t h a t  r e g u l a t e  land-d is turb ing  a c t i v i t i e s .  These a c t i v i t i e s  a r e  
def ined  a s  t hose  which may cause s o i l  e r o s i o n  from water  o r  wind and t h e  
movement of sediments i n t o  wa te r  o r  onto lands  of t h e  S t a t e .  They inc lude  
but  a r e  n o t  l i m i t e d  t o  c l e a r i n g ,  dredging,  grading,  excavat ing ,  and t h e  

1 t r a n s p o r t i n g  and f i l l i n g  of lands  o t h e r  t han  f e d e r a l  l ands .  

I , 
I 

This  comprehensive ordinance must a t  l e a s t  conta in  t h e s e  requirements:  

S t r i p p i n g  of vege ta t ion ,  r eg rad ing  and o t h e r  development 
a c t i v i t i e s  s h a l l  b e  conducted i n  such a manner s o  a s  t o  
minimize e ros ion .  

, 
i 
I C u t - f i l l  ope ra t ions  must b e  kept  t o  a  minimum. 

Development p l ans  must conform t o  topography and s o i l  type  
s o  a s  t o  c r e a t e  t h e  lowest  p r a c t i c a l  e ros ion  p o t e n t i a l .  

Whenever f ea s ib l e . ,  n a t u r a l  vege ta t ion  s h a l l  be  r e t a i n e d ,  
p ro t ec t ed  and supplemented. 

The d i s tu rbed  a r e a s ' a n d  t h e  d u r a t i o n  of exposure t o  e r o s i v e  
elements  s h a l l  be  kep t  t o  a  p r a c t i c a b l e  minimum. 

Disturbed s o i l  s h a l l  b e  s t a b i l i z e d  a s  quick ly  a s  p r a c t i c a b l e .  

Temporary vege ta t ion  o r  mulching s h a l l  b e  employed t o  pro- 
t e c t  exposed c r i t i c a l  a r e a s  dur ing  development. 

Permanent vege ta t ion  and s t r u c t u r a l  e r o s i o n  c o n t r o l  mea- 
s u r e s  must b e  i n s t a l l e d  a s  soon a s  p r a c t i c a b l e .  

To t h e  e x t e n t  necessary ,  sediment i n  run-off water  must be  
t rapped  by t h e  use  of d e b r i s  b a s i n s ,  sediment b a s i n s ,  s i l t  
t r a p s ,  o r  s i m i l a r  measures u n t i l  t h e . d i s t u r b e d  a r e a  is 
5 . .  ~ b i l i z e d .  

*(Reprint  permission granted  by t h e  Georgia Bureau of Indus t ry  and Trade.) 



Adequate p rov i s ions  must be  provided t o  minimize damage 
from s u r f a c e  wa te r  t o  t h e  c u t  f a c e  of excavat ions  o- t h e  
s l o p i n g  s u r f a c e s  of  f i l l s .  

Cuts and f i l l s  may no t  endanger ad jo in ing  proper ty .  

.- F i l l s  may not  encroach upon n a t u r a l  water  courses  o r  con- 
s t r u c t e d  channels  i n  a  manner s o  a s  t o  adve r se ly  a f f e c t  
o t h e r  proper ty  owners. 

Grading equipment must c r o s s  f lowing s t reams by t h e  means of  
b r idges  o r  c u l v e r t s  except  when such methods a r e  no t  feas-  
i b l e  and provided,  i n  any case ,  t h a t  such c ros s ings  a r e  .kept 
t o  a minimum. 

Land-dis t u r b i n g  a c t i v i t i e s  governed by comprehensive ordinances do n o t  
i nc lude  : 

Surface  mining ( a s  def ined  i n  t h e  GEORGIA SURFACE MINING 
ACT OF 1968),  (GEORGIA CODE, CHAPTER 43-14). 

Grani te  quar ry ing  and l and  c l e a r i n g  f o r  such quarrying.  

Minor land-d is turb ing  a c t i v i t i e s  such as home gardens,  i nd i -  
v i d u a l  home landscaping and o t h e r  r e l a t e d  a c t i v i t i e s  which. 
r e s u l t  i n  minor s o i l  e ros ion .  

Cons t ruc t ion  of s ingle-family r e s idences  when such a r e  con- 
s t r u c t e d  by o r  u n d e r . c o n t r a c t  w i th  t h e  owner f o r  h i s  own 
occupancy. 

A g r i c u l t u r a l  p r a c t i c e s  which involve  such a c t i v i t i e s  a s  har- 
v e s t i n g ,  p l a n t i n g  of p a s t u r e  l a n d ,  l i v e s t o c k  and pou l t ry  
mangement p r a c t i c e s .  

Any p r o j e c t  c a r r i e d  out  under t h e  t e c h n i c a l  supe rv i s ion  of  
t h e  S o i l  Conservation Serv ice  of t h e  U. S. Department of 
Agr icu l ture .  

A c t i v i t i e s  which involve  a  l and  change .of f i v e  a c r e s  o r  l e s s  
o r  t h e  movement of no t  more than  500 cubic  yards  of land.  
This  exempt ion  does not  apply ' to  any land-dis  t u rb ing  ac t iv -  
i t y  w i t h i n  200 f e e t  of t h e  bank of any major s t ream o r  r i v e r  
which d r a i n s  a t  l e a s t  a  land  a r e a  o f '  100 square  mi les .  

Construct ion of maintenance p r o j e c t s  undertaken o r  f inanced  
i n  whole o r  i n  p a r t  by: . . 

Georgia Department of T ranspor t a t ion  
Georgia Highway Author i ty  
Gerogia Tollway Authori ty  
Any county o r  mun ic ipa l i t y  



A c t i v i t y  f o r  which b i d s  have been l e t  o r  a cons t ruc t ion  con- 
, t r a c t  s igned  p r i o r  t o  e f f e c t i v e  d a t e  of l o c a l  ordinance o r  
l o c a l  government board r e g u l a t i o n ,  provided t h a t  t h e  ac t iv -  
i t y  is completed w i t h i n  12 months o r  such e f f e c t i v e  d a t e .  

I f  t h e  county o r  mun ic ipa l i t y  does no t  enac t  t h i s  comprehensive o rd i -  
nance by A p r i l  24, 1977, t h e  Department of Natura l  Resources, i n  cooperat ion 
wi th  t h e  S t a t e  S o i l  and Water Conservation Committee, w i l l . a d o p t  r u l e s  and 
r e g u l a t i o n s  which c o n t r o l  land-disturbing a c t i v i t i e s .  The r u l e s  and 
r e g u l a t i o n s  w i l l  c o n t a i n , t h e  s.ame requirements  t h a t  must be i n  t h e  compre- 
hens ive  ordinance.  

By Apr i l  24, 1977, any i n d u s t r y  t h a t  engages i n  land-d is turb ing  
a c t i v i t i e s  w i l l  have t o  o b t a i n  a  permit from e i t h e r  ' t h e  county o r  munici- 
p a l i t y  ( i f  an approved ordinance is i n  e f f e c t ) ,  o r  from the.Environmenta1 
P r o t e c t i o n  Div is ion  of t h e  Department of  Natura l  Resources. The indus t ry  
apply ing  f o r  a permit  must submit e r o s i o n  and sediment c o n t r o l  p l ans  and 

, 

suppor t ive  d a t a  which i n d i c a t e  t h a t  t h e  land-d is turb ing  a c t i v i t y  w i l l  b e  
c a r r i e d  ou t  s o  - : s  t o  meet t h e  minimum requirements  contained i n  t h e  ord i -  
nance o r  r u l e s  and r egu la t ions .  The permit  w i l l  b e  i s sued  only  when t h e  . 

a p p l i c a n t ' s  p lan  has  been reviewed by t h e  S o i l  and Water Conservation 
D i s t r i c t  and does i n  f a c t  show t h a t  t h e s e  requirements  can be  met. S p e c i f i c  
condi t ions  may be imposed wi th  a  permit .  

U n t i l  A p r i l  24, 19.77, enforcement of t h e  minimum requirements f o r  t h e  
prevent ion  of s o i l  e ros ion  and sedimenta t ion  w i l l  b e  by coun t i e s  and 
m u n i c i p a l i t i e s .  A f t e r  t h i s  d a t e ,  t h e  Department of Natura l  Resources w i l l  
have enforcement procedures  f o r  i ts  own r u l e s  and r e g u l a t i o n s  but  only f o r  
those  coun t i e s  and m u n i c i p a l i t i e s  which do n o t  have ordinances i n  e f f e c t .  
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APPENDIX E 

SAMPLE APPLICATION FOR SURFACE MINING PERMTT* 

D A ~  Scptcml~cr 25. 1976 llPPLlCATION NO. 

TO: Eurfacc F l i l ~ ~ d  L~n t l  i;eCl.icl:~tio!! I3l.ograrn 
Envj ronlncr~tal I 'rotrcr:io~t Division 
Dcpartc~cnt of  Natur:il I:cstrurccs 

Dcar S i r :  

I t  is  ou r  in tcr . t ' . to  cncagc i n  su r f ace  mining v l~cn pc rn i t t c l l  and :IS ~!IO\<II  l ~ c r c i n .  
Appl ica t ion  i s  Ilcrcby nadc to  ct:p:!gc i n  surl::~cc minin; ;IS rctluirccl by tl!: Ceorgis Su r facc  
Mining Act o f  1363 as an~cndcd. I'1e;tsc i s suc  t h e  tlcccssory.lrcrmit t o  caucr  our  ope;.-Lion. 

I t  i s  o u r  i n t c ~ ~ t i o t l  t o  :tfFect 5 R ac re s  under ou r  perntit. Our minc 
l \ ' ~ . l  con is  loca t ed  i n  County(sj  and i s  i d c n t i  f i c d  a s  t h c  

Rig Jock Crcck p i t ( s )  

A d e s c r i p t i o n  o f  t h e  a r ca  t o  bc a f f c c t c d  i s  a s  follstss:  
. . 

1. Name o f  Property Ot~ncr:  
G.M.D. Number: 1 L3nd Lo4 Kutnber: 15-14  
Location: Five ( 5 )  n i l c s  S . K .  of  r\!o~lroc and Xortl~ r?tl U .  S. tlxv. 17 sot1tJIUC9t o f  

Rocky Creck 
2. Overburden: 0-75'  a 26'-50' 5 - 7 5  76'-100' ;ver 100' 

4.  a Ife .wi.ll r c c l a i a  l ~ n d s  vhcrc o u r  cpc r r c t ion ,%i l l  fre l oca t cd .  

5. D We reques t  approval r o  rec la im yrcvious ly  tnincd land,  s u b s t i t u t i n g : s m ~ e  f o r .  
t hosc  bcing ni:ied m d c r  t h i s  Pcrni t . .  

. We s p e c i f i c a l l y  gra!:t, a s  mining ope ra to r ,  t o  t he  Georgia Departncnt o f  Xotura l  
Resources' Envjronmcntal P ro t ec t i an  Division o r  t h c i r  authori=e-d r c p r c s c ~ ~ ~ o t i v c s  t hc  r i g h t  
o f  c n t r y  and t r a v e l  upcn s u r  l a i d s  o r  operation f o r  t h e  s p c c i f i c  purpose of making 
necessary  f i c l d  i n spec t ions .  

We c e r t i f y  t h a t  a l l  information contained i n  ou r  Appl ica t ion  i s  t r u e  and c o r r e c t  t o  
t h e  b c s t  o f  o u r  knowledge. 

Yours t r u l y ,  

f i '  
Aff ix  rpo ra t e  Sc 1 he re . .  

k b e r + r  Prcs idcnt  
T i t l c  

L ihc r ty  Fliltinc Cornli~nv. IIIC. 
I hcreby c c r t ~ f y  t h a t  no o f f i c i a l  Coml);tny 
C o r ~ o r n t c  Seal Ilas been alloptcd 
by ;his co~npany. 205 F i r s t  S t r c c t  

AdJrcss , 

blon roc Ceoreia 31520 
C i t y  Sta tc  Zip Codc 

*Pennit application G made to:  91?/74.l-35.16 ' -- 
I 'clcplro~~c Nul~~bcr Director, 'Ehvironmental .Protection 

Division, 'State  of Georgia. 



C -  MINED LAND .USE . 
Cor11l1;rny blir~c N;IIOC v r  K U I I I I I C . ~  D.N.K. S c r i u l  No. Ass ig~rcd 

NNE 01: O11EItA7\1'OR :>l~c r t  y  ?I i  n  i np. COIII;I:IIIY Inc . 

COIJXIY CIIEIX MINE LOCATED: G.M.D. NO.: LMlO LOT NO. 

KME OF lfiG\l. ~ ~ Y t I ( ~ E 1 ~ :  TITLE: Fli nc El:~nnjicr 

t!O>IE 0I:F ICE ADDItESS : - 
110hE 0OFI:ICli TEI.EPllOSE: 01E(S) :-IIKED: Sand ;~ncl Cr:rvcl 

HObE OFFICE SUI'1:RVISOI: O\'EIl GA. OPEILiTION: TITLE: P rc s idcn t  

TYPE BUSlKliSS: Corpornt ior~  C] Par tncrs l r ip  I ' roprictorship Orhcr 

NME OF COIU'OPJTE O!:I:ICI,\LS/b:II\IL\EI:S 01: P,\I1'I'XCCSIIIP: Prcsi  dent - Vjcc Prc5idcnt -  
:111d S c c r c t a r v - T r c a s ~ ~ r c r -  

C . -- --. 

CIK~'II:ICI\TIOS AXU NiQ?lliS'T FOR API'1:OVAL 

We lrcrcby sul)nit  t h i s  p lan  conta in ing ou r  p lan  o f  .actison f o r  r c c l a i n ~ i n g  n f f cc t cd  lands  
dcscr ibcd hcrc in  nna fo r  protec t i l lg  n ~ l j a c c n t  u:~:crsncds. :50 reclucst nlq>rovnl o f  s a i d  p1zr11 3s 
p a r t i a l  iilii 'il1,acnt of our  rc:;;,on!l~l)ility i n  obia in inf i  a  Surface blining Perlolit. lVc agrcc  t h a t  
ou r  l o c a l  dcs igna tcd  coml)ariy mall;r~c:-c~~t r cp rc sen ta t ive  d i r e c t l y  rcspor ls i l lc  f o r  L:le 011-sitc a3y 
t o  day 02cr:ttion o f  t l ~ c  su r f acc  c1i:ra k i n g  p c r a i t t c d  w i l l  bc thorougllly i lcqu;~inteu with tirc 
contents  of  ou r  upprovcd p l an ,  furnisllcd ;I co!~y o f  s;tele, dclcgated tile ncccssary au t i i o r i t y  t o  
im?lcmcnt p rov i s ions  t hc rco f ,  and w i l l  f u l f i l l  tilt rcquircmcnts contnirlcd t h c r c i n .  ICc 
s p e c i f i c a l l y  agree  t o  cor~duct ou r  opcrnt ion  s o  a s  t o  conply v i t h  a l l  provisioils  o f  ou r  ngprovcd 
plan .  Uc f u l l y  understanti tila: any Pcrr:it i ssucd i s  ai?plicnble ;uld l irnitcd orlly t o  lands  
dcsc r ibcc  i n  our  p1:rn. ISe a c ~ ; n o v l c ~ ~ . c  t h a t  t nc  var ious  provis ions  o f  o u r  :~ lyro\ . rd  p l an  !;ill 
apply t o  a l l  lands t o  be a f f ec t ed  on pro!?crtics dcscr ibcd here in .  Ife f u r t h c r  c c r t i f y  t h a t  a l l  
d e t a i l s  contained i n  t h i s  p lan  a r e  t r u e  and c o r r e c t  t o  t h e  bcs t  o f  ou r  knoulcdge. 

COblpNJY: Liber ty  Vininc Company Inc.  DATE: 9-25-76 

TITLE : Pres ident  
.--- 

It?STRLlCTiOiVS: Lmen cov?Zc t ing t;l!is pZnp1, add addi t i o t ~ o l  
p g e s  if nsccss.u-;I. C o ~ i z n t s  o f  the plan c!:tet. be cross-  
r e f c rc~~csd  t o  ap~r?r~pr.inze raps,  speci f ica ticii:s and 
e n p S n c c ~ i r j  d r c ~ i i : c s .  The plan, alono c i t h  C I U ~ S ,  

Corporate Seal been adopted spccif.:cst<ons cnd o13~rya~. i .ng  drr~i l :y^s,  m s t  be 

by t h i s  company. sujntitted v i t h  the psmr t  appl icat ion.  

- 30 SOT KRII'E 3ELOl'i' l f lIS LISE - 

-- --- --- - - 

C e r t i f i c a t i o n :  I  hcrcby c c r t  i f y  t h n t  I  have cvnluat cd t h i s  ;>I:III fo l  lovirrg ;In i  nspcct ion  o f  -- 
lands  t o  bc ai ' fcctcd ant1 con!:)arcd rccl:t!,~stion collunitmcnts c o n t a ~ n c d  l r c r c ~ n  with approvcd 
Land I t c c l a n ~ n t i o ~ ~  I k ~ l c s .  aascd on ny findings, I rccoinncnd s a l d  plnn be: 

Arprovcd Disapproved 

Affcr tcd  , \c rc ; l~c  ant1 Ront1in.q D:it;r: (1) llndcr the p r o r i s i o ~ r s  of t h i s  p l an ,  . I  havc dctcrmined 
t h a t  :ITTCS ;rrc t o  be aCfcctcd and bondcd f o r  5 p c r  ac re .  
Tota l  Bold - 5 ; (2)  Rccocl~:!c~\d bond bc wn~vcd;  
(3) Rcconuncnd no ; ~ d d i t i n n s l  bonil. a s  s u l ' f i c i c ~ ~ :  postcd.  

' 

T i t l e :  D;~tc: 
i__ d 

L4Sll l3~CLtV~L\'l'Illh' l'l:Ot;l:\'4 ~\l'l'i~t~V;\l, 

P lan  Al~provrd By: n;r:c: Iji snl1lw0vt.J Ily : D;I t c :  

Bond ApprvvcJ By: t  Typc: Tota l  $ Rolrd Naivcr 

Al\yrovctl for 1'crn;itt ill!:: ~ y :  ~ ' c n ~ r i t  t o  I:I*I~ h i r c c t n r :  - . ~ y :  



1. NAME A110 T I T L E  OF AUTHOR1 ZED LOCAL "Oll-S I T € "  COliPA!iY REPRESEllTATIVE GIHO I S  DELEGATED 
RESPONSIBILITY FOR CONDUCTIAG SURFACE MIN ING AND RECLAMATION A C T I V I T I E S  ON A OAY-TO- 
DAY BASIS SO THAT THE MINE BEING PERMITTED AND DESCRIBED Ill OUR PLAN M I L L  BE OPERATED 
I N  A MNNER SO AS TO COMPLY WITH THE VARIOUS PROVISIONS OF OUR APPROVED MINED LAND , 

USE PLAN. 

Mine ; I I ~  Hcr lam:~t iolt Sllpcrintcn~lent 

(2) Urban 
Rura 1 

(3) R c s i d c n t ~ a l  Area 
I n d u s t r ~ a l  ,\rca 
Commcrcral Area 

(4) Faxmland 
Pasturc land 
Forest  !.and 
Swamp land 
Elarsl~lattrl 

. Other (specify below) 

(5) l so la tcd  
Sparsely Populated 
Heavily Populated 

b. lame of and Distance t o  S e a ~ c ~ t  lncl icatcd ' foint :  

Point  - Name - Distance t o  Foint  

C i ty  o r  Totm Between. Ca. 3.8 miles  

Occupied lcsidcnce 

Paved Public Road 

4 mi lc  

Ca. Hwy. 17 ' . 600 f e c t  

Unpaved S t a t e  o r  County Road h'cv Hope Road 200 f e e t  

Creek, Branch, River, Lake, e t c .  Big Jack Creck 200 f c c t  

Nearest Adjacent Property Line 400 f e c t  

c. Average I l c i ~ h t  o r   den:!^ In Feet o f :  

Overburden t o  be renovcd f ron  above 
deposi ts  t o  be mined 10 t o  40 f e e t  

Waste disposal  a r e j s  r e s t ~ l t i n g  from 
s p o i l  placc~:icnt ( spo i l  y ~ l c s ,  spoil . . 
banks, e t c .  . . not over 25 f e c t  i n  h c i c l ~ t  up t o  55 f e e t  

Pit/Eline 

.3, MIXWC EQUII'!IEXT TO BE'USEII AND DESCRIPTION OF PWLYNED EIISIEC FIETllOOS. (check appro- 
p r i a t e  space) 

Hydraulic Front-cnd Loader Blungcr 
Drcdginp Bulldozer 1 E l ~ n ~ t ~ f i  h'hccl 
Focscr Sllovc l  "Of f-road" Trucks Conventional Trccks 
Draglinc P ipe l ine  Otttcr <spec; fy bc low) 
Self- loadlng Pans Exl~losrvcs 

Describe mclltod o f  mintny, g iv ing  planned sc~lltcl~cc schcclulc for n f f e s i t n p  Innds hcitlv 
pcrmittcrl.  jcr oss - r r . i c rc t~cc  LO r:rnlnf ~Jvancccen t  m.tp u>rny map r d r n l i  i i s a i i c n  nwi~bcrs) 

w i l l  be ca r r i ed  out  i n  th ree  D- and as  
b r d e n  wi 11 bc renaved from ore  depos i t  usitlq powc 
Sppil w i l l  be used 

. . . 
ion of  erosion control and rrpjds as  

. . 
i n  construct  

s temporary waste dtsposal  area f o r  backfl l l i n g  i n t o  mintng p i t  a s  shown i n  our  mining 
advancement map. which i s  a t tached here to  and made a  p a r t  of t h i s  plan. 
[Map not  furnished.] 

-2- 



Fee Simple T i t l e  

Libcrty klining Co. 
a t t achcd  1988 - but sc l~cdu lc  scc  

advanccnlcnt by . 
Leascd Proper t i c s  

TM'AL ACRES 

-- 
I I Planned HIICLA!.';~T 1% D,Vl'.\ L/ 

Elinine Detcs - Reclanation ~I 'L.IIII ;c~ 1;ec. Dates-  
- - 

I d e n t i f i c a t i o n  of (Flnnth I, Ycar) US; f o r  \.,hich (?:onth f, Yrar )  
How Pern~i t t ed  Lands KO. 2/ bate to  ~ a c c  t o  
a r e  t o  be Affcctcd ! I . .  c r s  Bccin tomnlcte - 

I 

Pit/bline I 2 j . 4  ( 12-76 1 7-79 l ~ o r c s t  lands 1 11176 i 12-79 . 
1 I I I I 

Refuse-Debris 1.0 10-76 7-79 and a s  sho\\n spcc i f i cb  below 
and a s  s ,o\m in  j/. 

Haul Roads 2 . 4  10-76 6-78 on land use map 1 1 - 7 6  1-8s  
I I 

Waste Disposal Arens I 16.4 12-76 
r e s u l t i n g  from s p a i l  
placemcnt 

S i l t /Dcbr i s  Basins 3.6 10-76 6-87 1 - 7 6  1-88 

Ta i l ings  Ponds 

~ ivers ions -1~a tc ;wa~s  

Equipment Storage ' 

O f f  ice-Shop 

P lan t  S i t e  

Other ( spec i fy  below) 

7-79 

TOTAL ACREAGE 10 RII  PII:!IITI~I:'! 1 57.2 58 A~~~~ 
FOR SUI:I:,\CE EIISISI; UslrEIt T!IIS 
PU'; ( o n ~ t  f r a c t ~ o n . ? l  acrcajic . . 
by roundinp.up t o  next whole 
r c r c )  

IJ tb not complctc t h i s  por t ion  of item @S i f  s u b s t i t u t e  ac res  a r c  to bc reclainlcd. 

with lake on 

a l l  typcs of 

2/ Note: Use care  i n  e<rceCc dctcrminat ion so dup l ica te  bondi~lp wi l l  not occur. - 
S/ ~ f f c c t c d  I:111tlx :11.c t n  I*r rci1aimr.I c ~ ~ n r ~ ~ r r r ~ ~ t  wit11 a l i ~ l i l ~ ~  a11J 011 a t  l e a s t  :I n~ollthly - 

has i s  a s  oi11cr:t 1 s a r c  rr.nn~\*c.tl :IIIJ 1:111t1:: 11t.c(>111c. :IV:I~ I a11lv Cur rcr  l;on;ll ion. 

(sane a l '  

z f f c i t c d  

typcs 

1;rnJs 



WEWRY OF IAYDS TO IlE PElLtllTrED 
FOR SURFACE CII SISG .UY 211!1151: SIIQUliSCE 

Planned 
Mining 
Scqucncc 

Phasc 1 

Phase 2 

Phase 3 

m T A L  

Acrcaxc t o  hc Affcctcd 
and non~lcd During 
Spcci f icd  Nininy. Scqucncc 

57.2 

29.0 

40.4 
- .  

126.6 

Plan~rcd Datc 
f o r  I'crmi t t i n g  

9-76 

4-79 

1-63 

Rcmarks 

Scc Compliance 
S C ~ I C ~ U  l c  UII  11:lgC J. 
i tcm 115. 

To bc submit tcd a s  
amcndmcnt t o  p l an .  

To be suhmit tcd a s  
amcndmcnt t o  p l an .  



6, SllnSTlTlrrl! SlTli 1)Al'li (omit i f  no s u l , s t i t u l c  s i t c  involved) 

Dy c o r l ~ l c t i n l :  t h i s  p o r t i o n  of ou r  111:tn. wc rcqlrcst q ly~rovnl  t o  s u l ~ s t i t u t c  and r c c l o i m  
a prcv ious ly  mined s i t c  as i dcn t i t ' i cd  and d c s c r i l ~ c d  I7clow. 

Fee Simple T i t l e  

Lenscd P r o p c r t i c s  

TmAL ACRES 

I/  Al l  r equ i r ed  mlps t o  bc su lmi t t cd  f o r  substituted a c r c s  i n  nt ld i t ion t o  a c r c s  be ing  - 
pcrmit tcd.  

7, PLANSED c():!f'l.lK;CE SC:!I:D[ILE 1:OIt CO>:PI.ETICt:I OF II1':CLN',\TI('X O!I SIIBSTITITTEI) SITE BEINS 
RECLAlf.![;n s;!i):VIr:c ,\l:I:~!CT~l) l.?,>;l)S BY l,+\::Ll USI: CLASSlI:lCATI~!: AS11 l.,V:l) llsl! O!dl~~i '1\ 'E. --- 

RECL,V~l.l'l'l 0:i llrt'l J\ 

?J Note: Use c o r c  I n  acrcap.c de t e rmina t ion  so duplicate I ~ o n d i n ~  w i l l . n o t  occur .  

RsclnolJtion~bjcc-~~'lanllc~l 
Land Use C l a s s i f i c a t i o n  2/ Avcragc t ivc-Usc f o r  k.%iclr 
a s  t o  llov S u b s t i t u t e d  KO.- Ccpth o r  Land w i l l  b: 
Acres  Itere ,ACfrcted ?.la!, I . D .  fl Acres I!cigl~t ltcclaimcd 

Pit/Cline 

Waste Disposal Areas 
(OFIlT - MOT APPL, C.4HI.E) 

' r e s u l t i n g  from s p o i l  
placement 

I;cc. l u t e s  
(>.:o:I:~I 

Eatc  t o  
Ccci n 

.- 

t, Year) 
U:ttc t o  
Co?-nletc 

- 

Stockpile 

Rcfusc-Debris S to rage  

Haul Roads - 
' S i l t / D c b r i s  Basins  I 

TOTAL SllnS'rlTLli'EII t\CGliS TO IW 
RECLAlblliU llS1lI:l: TlllS I'LAS (o~ni t 
fractional acreagc by routr~l iag 

. up t o  n e x t  v l ~ o l c  a c r e )  

T a i l i n g s  Ponds 

Divcrsions-ltaterways 

Equipmcnt Storage 

Office-Shop 

P l a n t  S i t e  

O the r  ( spec i fy  below) 

1 

I 



8, III::;(:I:II~E A I*I.AV 01: A(:rlo!: 111.1~ I!; n A t x n  ON AI:(:I:I*.~AI)I.I: I:~:I;INI:I:I~IN~; ANII  ~ : o s : ; ~ : ~ : t ~ . v r ~ n ~  , 

I'IMC~ICI~S I'UIt ~ ~ ~ l S ' l ' A l ~ ~ l l ~ 1 ~  'l;ll! lil~l~l:l~l'S 111: l!l:O!;lO~; ,'\!ill Sll.'l'~\'rlO!4 'I'll 'rYl'li ldl!;ll :;I!OlfY 
BlilUW. 1SI:l.llilli IJ1:'I'A;I.'; I'OI: I:I.IEIIIII\'I'ION 01' A N Y  lJ!IIlI~!;IIIAIII.Ii lil:l:liCl'S 'I'O (:l1?('1'1l;11011S 
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I - l l l 1 l C l l  I '  I i  U N '  U L N A  A N  E S O  U I ,  I .  (us0 
a d d i t i o n a l  IP;I~:CS i f  rcqui  rcd) 

a. Acms  h ~ i . n g  1'0nnitteJ: 

Ne s p c c i f i c a l l y  guarnntcc  t11:lt t l ~ c  s i l t : ~ t i c ~ n  and scdimcntat ion o f  a d j n r r n t  unllcrmittcd 
l a n d s  and w:ltcrs w i l l  not ozcu r ,  a s  h.c w i l l  t ake  s a t i s f ; ~ s t o r y  p r o t c c t i v c  a c t i o l ~  t o  
p rcvcn t  c n v i r u ~ ~ n c n t a l  d:lm:tsc f ro~n  a 1  1  p l ~ a s r s  o f  o u r  opc ra t  ion.  

Undcr t h e  ~ ~ r o v i s i o n : ;  o f  t h i s  p l an ,  wc w i l l  not a l low u a s t c  w:ltcrs from our  mining 
p i t s  o r  s u r f a c c  runof f  fro:n : ~ f f c c t c d  1a11~1s t o  I r : ~ v e  t h c  p c r n ~ i t t c d  arc:! w i t l~ou t  propcr  
t rcatnlcnt .  Al l  wiltcrs o f  :my t y j ~ c  t h a t  flow from our  p c r ~ : ~ i t t c ~ l  s i t c  \ < i l l  meet. 
a t  a l l  t i r ~ c s .  a l l  S t a t e  l i :~ t e r  Qua l i t y  s t ; ~ t ~ d ; ~ r c l s .  i n c l ~ ~ d i n p  a  pll o f  6.5 t o  8 . 5  and a  
t u r b i d i t y  o f  l c s s  t han  50 .I'IU. , \ I I ~  wz tc r  d ischnrpcd o r  ~ l l o w c d  t o  IC;I\.C ou r  
pc rmi t t cd  s i t c  w i l l  not  deg r i~dc  t h c  wa te r  q u : ~ l i l y  o f  cont iguous  n a t u r a l  d r a i n s  o r  
s t r eams  o r  c ;~usc  s i l t a t i o ~ ~  o f  ad j acen t  u ~ l p c r ~ ~ ~ i t t c d  lands .  

Undcr t h c  tcrms o f  t h i s  p l an  and a t  t h c  rcqucst  o f  t h c  Env i ronac r~ ta l  Protection 
D i v i s i o n ,  uc  ag ree  t o  coploy t h c  s c r v i c c s  o f  a  r c p u t a b l c ,  indrpcndcnt watcr  a n a l y s i s  
l a b o r a t o r y  on a  c o n s u l t i ~ ~ g  h a s i s  t o  dcvclo[i s p c c i f i c a t i q n s ,  tcchniqucs  and 
f a c i l i t i e s  t o  c i ~ c m i s a l l y  o r  p h y s i c a l l y  rcncvc suspcndcd o r  d i s so lvcd  s o l i d s  from 
a l l  uictcrs discha~.;:~,rl  fro:> ou r  mining o p c r a t i u ~ ~ .  i n c l u d i ~ ~ g  mining c f f l u c n t  o r  
runof f  from p r e c i p i t ; ~ t i o n ,  s o  a s  not t o  a f f c c t  a d j a c e n ~  ~ < a t c r s h c d s .  S p c c i f i c a t i o n s .  
proccdurcs  ? I I ~  f a c i l i t i c s  dcvclnpcd by ou r  v a t c r  l abo ra to ry  consu l t an t  * . i l l  be 
submit ted t o  tllc E.F.O. f o r  approval  and v i l l  produce t ia tcr  o f  a  quali:). t h ~ t  ' w i t 1  
mcot S t a t c  o f  Georgia  and N.P.U.E.S. Ka tc r  Qua l i t y  Standards .  

We s p c c i f i c a l l y  ag rcc  t h a t  no r n i n i n ~  w i l l  occur  i n . n n t u r a l l y  o c c u r r i n ~  I ~ o l l o u s .  
d r a i n s ,  draws, c t c .  Areas o f  t h i s  t n l c  ullcrc s u r f a c e  runoff  . i s  conccn t r :~ t cd  and 
f l o w s ' i ~ i t o  n a t u r a l  d ra inage  bclow our  mining s i t c  w i l l  bc l c f t  i n  an undisturbed 
cond i t ion .  No t r c c s ,  d i b r i s ,  stumps, bou ldc r s ,  c t c .  w i l l  bc placed in  a r c a s  o f  
t h i s  type s o  t h a t  n a t u r a l  dr :~inaj ie  is  i n t c r r u p t c d  o r  blocked. A s t r i p  o f  land o f  
a  r ea sonab l r  d i s t a n c c , a n d  a t  l e a s t  200' i n  width from t h e  c c n t c r  l i n e  o f  a l l  n a t u r a l  
d r a i n s  w i l l  rennin  unmincd. 

I n  even t  ou r  o p c r a t i o n  should become i n a c t i v e  o r  mining ceases ,  we w i l l  irnrncdiatcly 
' t ake  t h c  n c c r s s a r y  a c t i o n  a s  s p e c i f i e d  i n  o u r  c ros ion  c o : ~ t r o l  p lan below t o  i n s u r e  
t h a t  t l Icpcr ipl :cry  o f  l a ~ ~ d s  a f f c c t c d  by o u r  opc ra t ion  w i l l  bc stabilized, t l ~ u s  
p r e v c n t i n ~  conr iguous ,  unpcrmit tcd l ands  from b r ing  a f f c c t c d  duc t o  c ros ion  and 
s i l t a t i o n .  S l ~ o u l J  i t  bcconc nccessary  f o r  o u r  mining opc ra t ion  t o  bccoe~c i n a c t i v e  
p r i o r  t o  t h c  completion o f  mining, a l l  c r o s i o n  c o n t r o l  f a c i l i t i c s  w i l l  be placed 
i n  a  high s t a c e  o f  r cad incs s  f o r  t h e  intcntlcd prtrposc. I\'c w i l l ,  immedi i~tc ly  n o t l f y  
t h e  E.P.D. o f  ou r  i n t e n t  t o  c l o s c  so  t h a t  an in spec t ion  can be madc t o  dctcrminc 
i f  a d d i t i o n a l  f a c i i i t i e s  o r  olcasurcs a r c  nccdcd and wc ag rcc  t o  c o n s t r u c t  t h e s c  i f  
o f f i c i a l l y  requested t j  co  so. 

NOTE: - BALANCE 01: PAGE 5 ,  ITELI R8 TO RE TAII.OREI1 1'0 FIT NEEDS 
MU REQUIRE>lESTS 01: E:\(:ll SITE ASD I.,LYI) ItECI.h~L\TION RULI:S 
391-5-5-.05 (2).  "PIIEI'AK~lTIOS 01: r\ PLU" and 391-3-3-.08. 
"PROTECTION OF I'UDLIC IN'TEREST" . 



Date f o r  Coml~lct i o n  
of F a c i l i t y  o r  
S t r u c t u r e  

S i l t  Pond 

Berm 

Berm 

S i l t  Pond 

Berm 

Berm 

Brush B a r r i e r  w i th  F i l t e r  Fab r i c  Fence 

. . 

(coieglcte o n l y  i f  s u b s t i r u t : o n  invo lv rd )  
P d 

I I Date for Conit~lction 

I/  To be i n s t : ~ l l r d  p r i o r  t o  bcpinaing s ~ ~ r f a c c  mining n l ~ r r a t  itm as p a r t  o f  s i t r  prrl1;lrat i on  - 
act i v i t  ics Ibr min i~ ig .  

Desc r ip t ion  of  Drainagc o r  I : ' ~ t c r  l landl ing 
Facj  l i  t i c s  and/or  blcasurcs 

- 

(None - no t  a p p l i c a b l e )  

blnp I.D.,! 
o f  S t n ~ c t u r c  

of  F a c i l i t y  br 
S t r u c t u r e  

' jilonth ;~nd  Year) 
- 



8 .  B : ~ ~ k f i l l i r ~ ~ ! :  Al l  p i t s  urrdcr t l ~ i : ;  p1;11r s h : ~ l l  bc b : r ~ k f i l l c d .  ir~cltrdinl:  t h c  f i n a l  
clrt .  P r i u r  t o  l t ;~ckf i  1 l  inp.. : I I  I  a c i d - i o r ~ ~ ~ i ~ ~ c  nl:rtcrials,  r c r ~ r s c ,  mincr:~lr.  o r  s p o i l  
w i l l  be s c l ~ ; ~ r ; ~ t e d  fro181 I I ~ I I : I C  id prorh~c i ~ ~ g  ~1ai1i I ; I I I ~  sprr:ld a101rg 1 1 1 ~  hottom o f '  t l tc p i t  . 
A c l a y  s c ; ~ l  v i  l  l  hc ~i l :~cccl  t o  a  miniml~ln d c p t l ~  o f  4 '  over  any cxlio.wd a c i d  ~ i r o c l u c i l l ~  
m t c r i : ~ l .  l l :~ckfi I1  i111! s11;11 I l>ccin a t .  o r  l~cyoncl, tlrc to11 of tlre I I ~ ~ I I ~ : I I  1  a11d hc 
slopc'l t o  tl lc t o c  o f  L I I C  s l t c~ i l  l~nlrks a r  o n~:~ximrlm ;~n)!lc not t o  cxcrcd tllc al1proxinl:ltc 
origi11:rl c o r ~ t u l ~ r  o f  tlrc In~ltl  with no ~1cprr .ss ions  t o  acc r~m~r la t c  v a t c r .  So I i ack f i l l  ing 
w i l l  bc d o l ~ c  wllcn t h e  s o i l  i s  cxt rcmcly x c t .  (cont inucd on pagc 8A) 
b. Dare o r  Itoc!;y Arcas A t t r i b u t k d  t o  Mining: 

No barc  o r  rocky a r c n s ,  houlclcrs,  c t c .  u s l l  c x i s t  a t  t h i s  s i t c ,  a s  a r c n s  o f  t h i s  t ype  
w i l l  bc covcrvd by s o i l s  o f  sufficient q u a l i t y  and 4cl1tl1 t h a t  w i l l  suppor t  a  
permanent v c p c t n t i v c  covc r .  

E. Fcncinp ( l o c a t i o n  and typc ) :  

A p r o t c c t i v c  fcncc w i l l  I c  c r r c t c d  around and/or  p a r n l l c l  t o  any a f f c c t c d  land.  p i t s  
o r  h ighwa l l s . t l i n t  a r c  c lc tcrni~rcd by t h c  E . I1 .U .  t o  bc haznrdot~s  t o  tllc h c a l t h  and 
wolfarc  o f  t h c  cornunit). .  1'11~ fcncc w i l l  bc n  f i v c  s t r a n d  barbcd wire  o r  a  36" 
hogwirc, topllcd 11y rxo  s t r a n d s  o f  barhcd x i r e  mounted on ~ i ~ ~ c s s u c c  t r c n t c d  wooden 
o r  mctal p o s t s  and p ro l~c r l ) ,  gnrcd a t  s c l c c t c d  acccs s  p o i n t s .  Thc fcncc w i l l  bo 
cons t ruc t cd  ill kccpinp. wi th  sound c n g i n c c r i r ~ p  principles nnd conservation p r a c t i c c s .  
Fo l lov ine  w r i t t c n  notification by t h c  E.P.1). t h a t  a  p r o t c c r i v c  f c r ~ c e  i s  ncccssary ,  
we w i l l  c o n s t r u c t  samc no 1;ttcr t han  4 5  dsys  from r e c c i p r  o f  n o t i f i c a t i o n .  

d. Grading: 

Rough g r a d i n g  w i l l  bc c a r r i e d  ou t  on a  wcckly b a s i s  and w i l l  bc kcpt concurrcnt  
wit11 mining. F i n i s h  g rad in?  o f  a l l  a f f e c t c d  a r e a s ,  i nc lud ine  s p o i l  d i sposa l  a r c a s ,  
w i l l  bc kcp t  concurrcnt  u i t ! ~  e i n i n g  and cocp lc t ed  on a t  l e a s t  a  monthly b a s i s .  lio 
morc t h a n  j ' a c r c s  o f  ungraded a f f c c r c d  land i s  t o  occur  a t  any timc. Al l  a f f e c t c d  
l ands  w i l l  be graclcd t o  t h c  npproximatc o r i g i n a l  contour  i n t o  a  r o l l i n g  topography, 
being blended i n  wi th  ex i s t i r i g  landscape, and w i l l  bc l e f t  i n  a  mowable cond i t i on .  

c. Highwall Reduction and Dcvclopmcnt: 

No h ighwa l l s  w i l l  be l c f t .  They w i l l  bc reduccd by b a c k f i l l i n g  and grading.  During 
mining, a c c c s s  roads  !ill bc providccl t o  t h c  t o p  o f  tlrc highwall a t  2,500' i n t e r v a l s  
f o r  t h c  purposc  o f  f o r c s t  f i r c  c o n t r o l .  A c l ivcrs ion d i t c h . o r  bcrm w i l l  be cons t ruc t cd  
parallel and abovc a l l  higlil inlls t o  channel s ~ r r f a c c  u a t c r s  t o  n a t u r a l  d ra inagc  
a r e a s  a l lowing  samc not  t o  accumulate !n our  mining p i t .  

f .  Lske Dcvclopment ( l o c a t i o n ,  a c c c s s  i n t o  wa te r  and deuclo?ncnt):  
L 

No l a k c s  w i l l  bc dcvclopcd i ~ n d c r  t h i s  p l an  i1111css p r i o r  v r i t t c n  approval is ob ta incd  
from t h e  Lalid Rcc l;tnnt ion I'ro1:ram ;IIIJ p l a ~ r s  and s l ~ c c i f  ic:lt ions  v l i i c l~  i ~ r c o r ~ ~ o r a t c  t h c  
s p e c i f i c a t i o n s  shoh i~  I~clow :IIX s u l ~ ~ a i t  t r d  f o r  a l~l r roval .  Spcc i f i cn t  i ons  t h a t  wc w i l l  
u sc  f o r  l a k c  dcvciopmcnt a r c  a s  fol lows:  

(1) h'atcr o f  a  q u a l i t y  s u i t a l l l e  f o r  t h c  in tcndcd purposc. 

(2) h'ntcr h ;~v ing  an  nvcragc minimi~m J c p t h  o f  a t  l c n s t  4 '  cxc rp t  wa tc r  occu r r ing  
immcJia tc)y  nd jaccn t  t o  b;lrrks o f  t l ic lnLc (4 ' ) .  

(cont in l~ct l  on pagc 8A) 



8 .  B a c k f i l l i ~ ~ g :  (continued from page 8) 

Thc uppcr 12 inches o f  s o i l  on backfilled a r r a s  wi l l  bc o f  a  qu:rlity t h a t  w i l l  
p roper ly  support .1 ~rcret ;~t~cnt  vr!:ctativc covcr. ?llr upper 12" o f  s o i l  wil 1  bc l c f t  
in o f r i a h l c  condit ion t o  er+;lrc a  favor:~hlc seed bed. All Cillcs o r  e~ in ing  rc fusc  
t h a t  m;~y c r i s t  cot~tir:uous t o  elitled out p i t s ,  wi l l  bc I) :~cLfi l lcJ  in to  thc  p i t  t o  
p r o l ~ c r l y  disposc of m:ltcrial of  t l ~ i s  t)-yc. No n in i t~ l :  rcfusc.  gob, s toc):pi lcs  of  
any typc. saprock o r  f i n e s  o r  low graJc  o r c s  o r  mincral s o l i d s  wi l l  rcm:ritl on t h e  
su r face  o f  r c h n b i l i t a t c d  land. 

f .  Lake Dcvclopn~cnt : (cont inucd) 

(3) E n t i r c  perinlctcr of  lakc banks w i l l  be graded and sloped s o  a s  t o  providc s a f e  
acccss  on a l l  s i d c s  of the lake. 

(4) A 3 : l  gradc wi l l  be providcd on a l l  abovc water lakc banks extending s lope i n t o  
l a k c  and cnding a t  a  point  wlicrc watcrs of  thc  lakc havc a t t a incd  a  'fl.dcpth. 
a t  which point t h e  s lopcs  of the  lake bank may bc I)ci~pcndicular .  

(5) All  above watcr projc'ctions o f  land and/or spo i l  occurr ing wi l l  bc reduced jn 
hc igh t  by grading o r  hydraul ical ly so t h a t  same wi l l  hc covcrco with a  minimum 
o f  4 '  of wJtCT whcn t h c  lakc i s  f i l l e d  t o  i t s  nor11131 w:ltcr Icvcl .  llo~icvcr, 

' proper ly  constructed i s l a t ~ d s  may be b u i l t  i n t o  thc lakr  r).rovirling the:,. moot 
o t h c r  s y c c i f i c a t i o n s  regarding grad inr .  s lopcs ,  rcvcgctat jon,  c t c .  Yatcr o f  
t h e  lakc i s  t o  bc f rcc  of a11 undcfirater hazards,  inclulline poles ,  p i l i n ~ s .  
s p o i l .  abandoned mining cquipmct~t, ho l~ ldcrs ,  c t c .  P r io r  t o  dcvcloping 3 lake 
from a mining p i t ,  any tox ic  overburden, s p o i l ,  orcs  o r  mincral s o l i d s  
occur r ing  i n  1al:c area w i l l  be covered with a  minim~m'of 4 "  of c o ~ ~ p a c t c d  c lay .  

(6 )  All  above watcr por t ions  of lakes dcvclol>cd a r e  t o  be revcgetatcd with an . approved, pcrmancnt vcgc ta t ivc  covcr a s  spcc i f i cd  in  item 11 p. of  t h i s  plan.  

(7) All  s t r u c t u r e s ,  such a s  cnergcncy spi l lways,  o v ~ r f l o i ~  pipes,  dams, lcvccs,  
e t c .  a r c  t o  be developed in.kccping with good conservation practices and engi- 
necr ing  techniques. 

(8) No abandoned o r  worn out cquipmcnt of  any t ) y c  w i l l  be placed i n  eiiiing p i t s  
t h a t  a r e  t o  he dcvclopud i n t o  lakes.  

, . 

Only pr.operly approved lakes w i l l  remain on r e h a b i l i t a t e d  lands. 



g. Ovcrburdcn I'laccmc-IIC and Usc ( inc ludo  c r o s s - s e c t i o n s  o r  con tou r  m p  o f  lnnrl form 
t o  bo dcvclopcd) :  

No o v c r h ~ ~ r d c n  *.i I1 hc p l :~c rd  dr~wnsloptr :IS s p o i l  i n  s t c c p  t c r m i n .  A11 ovcrhurdcn 
nnd slroi I ,  cxrc.pt t lw t  s h i c h  i s  sui t :a l~lc  f o r  use  in cul ls t ruct  ~ I I R  p r o t c c t i v c  h : ~ r r i c r s ,  
berms, w:~stc w:lrcr I I T ) I I ~ ~  infl f ac i  I i  t  i ~ s .  roads .  tI:~ms', c t c . .  wi 11 IIC  I I I : I C C ~  i n  such ' 
a m:lnitcr s o  t l l ;~ t  i t  w i l l  not i l ~ t c r l c r c  wit11 I I : I ~ I I ~ : I ~  d ~ ~ i l l : ~ i : c  :111d w i l l  II:IVC a  very ' 

low p r o f i  l c .  So I : I I I ~  f o r ~ n s  wi i l \be C I . ( . : I ~ C ~ ~  fruni t h i s  ~ ~ i ~ t ~ r i a l  ove r  ?I1 f c c t  i n  
c l c v a t  in11 :~l,ovc t h e  avcr:Igc s u r r o ~ ~ ~ ~ d i n ! :  t u p o g r : ~ ~ ~ I ~ y .  p!~r C I I ~ ~ ~ I I C C ~ ~ I L ) :  i l r n ~ i n y ,  h&iG 
i s  a t t ; ~ c l ~ c J  : I ~ I J  .~>!v~ j ! i r t  o f  t l ~ i  s III:~!.. show,: r ) 'p ic ;~l  c r o s s - h r c t  ~ I J I I S  and contnllrs 
o f  c l a b  1  i  I i  I  : 'I'IIc t o c  ,>t' o v c r h u r d ~ . ~ ~  s;)oi 1  arc;ts. ~ ~ I I ~ I I C  wastc o r  
r c f u s c  d i s p o s a l  s i t c  w i l l  nor hc ~,lr?cc.tl s i t l ~ i l ~  ?I!O' ut' any nat l l ra l  J w i n  or' s : t t rn<ay ,  
c r c c k ,  s t t c ; ~ n ~ .  r i v e r .  l:okc o r  o t h t r  w;rtcr hody. So ovcrburtlcr~ w i l l  I)c 11lnccd doun- 
s l o p c  O I I  p r cv ious lv  u~~lnincil  I;t!lds. Ovcrl~urdcn cr spoi l  v i  l l  not bc plnccd on any 
p rcv ious ly  f i l l e d  s l o p e  l ~ u t  w i l l  he p l a i cd  on l ands  I ~ a v i n ~  311 u ~ ~ c l i s t u r b c d  l)asc. 
Ovcrburdcn and spoi  1  are;ls wi 1  l  bc dcv r lo l~cd  i n  s u c l ~  a  manncr s o  as t o  c o n t r o l  c r o s i o n  
ond s i l t a t i o n ,  protecting c o ~ ~ t i g u o u s  n a t u r a l  r c sou rccs .  Uhcn mininc p rcv ious ly  

(continucd on 11apc 911) 
h. P i y c l i n c s :  

A l l  p i p c l i n c s  occu r r ing  OII a f f c c t c d  lands  and urcd by ou r  opc ra t ion  w i l l  bc m n i ~ ~ t a i ~ ~ c d  
and opc ra t cd  in  such a  manner so  t h a t  no cnv i rons~cn ta l  da::l:rgc wi 11 r c ~ u l t  from tllc usc  
o f  p i p c l i n c s  o r  du r ing  pe r iods  whcn t h e  opc ra t ion  i s  c lo sed  f o r  r c p a i r  o r  c l can -LI~I  work. 
S l u r r i c s  c o ~ ~ t a i n i ~ ~ a  o r c s  o r  chcmicals  c o l ~ t a i ~ ~ c d  i n  p i p c l i n c s  w i l l  not  bc dischnrgcd 
i n t o  any n a t u r a l  d r a i n  o r  ~ a t c r s l ~ c d .  All p i p c l i n c s  w i l l  bc rcn~nvccl from a f f c c r c d  
l ands  p r i o r  t o  rcclamat ion and none r i l i  c x i s t  wl~cn r c h a b i l i t . a t i o n  work has  bccn c o ~ ~ ~ p l c r e d .  

i. Professional Technical  Ass i s t ance :  

Wc w i l l  u sc  t h e  s c r v i c c s  o f  a  r c g i s t c r c d  professional cng inee r  i n  t h c  preparation o f  
cng ince r ing  d r a ~ i i l ~ g s .  such as o r i g i n a l  and f i n a l  con tou r s ,  d ra inagc  and c ros ion  
c o n t r o l  f a c i l i t i e s  and nlcasurcs, plantlcd mining advanccmcnt, roads ,  (continucd on papc 9A) 

j. Roads and Right-of-way Development and R e h a b i l i t a t i o n :  

(1) Acccss R o ~ d s  - 
Access roads  v i l l  bc cons t ruc t cd  us ing  good engineering p r i n c i p l e s  and conse rva t ion  
p r a c t i c e s  and will ha re  a  minimum width o f  12 ' .  A11 roads w i l l  bc providcd wi th  
s a t i s f a c t o r y  d ra inagc  d i t c h c s  on e i t h e r  s i d c ,  will  be cquippcd v i t h  p ropc r  s i s c d  c u l v c r t s  
s o  a s  n o t  t o  i n t c r f c r e  v i t h  n a t u r a l  dra inage and x i 1 1  be na in t a incd  (cont inued on papc 9A) 

(2) Equipncnt  o r  Drayl ine  - 
Any equipment r i g ! ~ t - o f - s a y s  t h a t  may be nccdcd w i l l  bc cons t ruc t cd  and mainta ined i n  
keeping wi th  good c n g i n c c r i r ~ p  t c c h ~ ~ i q u c s  and c o n s c r ~ a t  i o n . . p ~ a c t i c c s .  Facilities o f  
t h i s  t y p c  w i l l  not  i n t e r f c r c  wi th  t h c  n a t u r a l  d ra inapc  o f  t h e  ar.ea. Slopcs  o f  
f a c i l i t i e s  o f  t h i s  t)-pc w i l l  be devclopcd so  a s  t o  comply wi th  ( c o n t i ~ ~ u c d  on pagc 9A)  

k. S tand ing  Water: 
- NO poo l s  of s t and ing  l i n t c r  o r  low a r c a s  t h a t  w i l l  a l l ow t h e  accumulation o f  samc w i l l  

rcmain u n l c s s  3 p r o p c r l y  dcvclopcd lakc i s  r o n s t r u c t c d .  Affcctcd l ands  w i l l  be 
graded i l l  such 3 manner s o  a s  t o  c l i m i n a t c  wa tc r s  o f  t h i s  type and c r c a t c  s i t e  c o ~ ~ d i t i o ~ i s  
f avo rab le  f o r  t h c  g r o s t h  and devclopmcnt o f  a permanent v c p c t s t i v e  cover .  

1. Screening:  

Kc w i l l  l c a v c  an u n d i s t t ~ r h c d  s t r i p  o f  land from SO t o  100' i n  width on t l ~ c  dohnslopc 
s i d c  o f  o u r  n1i11i11g o p c r : ~ t i o ~ ~ .  As our  n ~ i n i n s  c u t s  a r c  madc, t h c  n : ~ t l ~ r ; ~ l  undis turhcd 
s t r i p  o f  ln11J t h a t  v i l l  rcrn:~in * . i l l  s c rvc  a s  a  Ilcrm and sc rccn .  Th i s  w i l l  a l s o  
prcvent  runof f  and d r a i ~ ~ . i p c  from o u r  mining p i t  from flowing dohmhill  ollto 
unpcrmit tcd 1a11ds and watcrs .  



g. Ovcrburdcn .Flaccn~cnt ulid Usc: (cunt in~tccl from pagc 9) 

u n d j s t l ~ r l ~ c d  ilrcas. ovcrburdcn :tnd spo i l  wi 11 bc ~ l l a c r d  o111y on c l c a r c ~ l  a r cas  that  
havc I I ; I ~ I  a l l  t r c c s  nncl stunlps rcmovcd. On i n i t  in1 c ~ ~ t s  of cll~minctl lands,  .an 
undisturl~ccl,  utle~incd a rc3  o f  11:1tura1 g r o ~ t t ~ d  : ~ t  ] cas t  50  t o  100' i n  width w i l l  bc 
I c f t  bctwccn ou r  mining s i t c  and down h i l l  slopcs.  

silt bas ins ,  b c n s ,  c l ~ v c r s i o n s ,  highwall rcdltction,  c t c .  All  f a c i l i t i e s  and mcasurcs 
t o  bc clscd wi l l  conform t o  minimum dcs icn  stantlards and s l > c c i f i c a t i o ~ ~ s  of t h e  S o i l  
Conscrvatiotl Scrvicc  s c rv j  ng tlrc cout~t  y vhcrc ou r  minc i s  1oc;ltcd. A l l  cnginccring 
d rau incs ,  p l ans  and slicci t'icnt ions  prcp:lrcd by our  cnp,i t~ccring s t a f f  have becn 
subtnittcd t o  our  local  SCS r c p r c s c ~ ~ t a t i v c  f o r  tccllnic:~l rcvicu  and ;In o f f i c i a l  
copy o f  t h i s  axcncy's rcconllncntlt~tions and cornntcrtts a r c  : ~ t t n c l ~ c d  Ilcrcto and msdc 
a . p a r t  of t h i s  p lan .  ISc wi l l  bcconrc a coopcmtor  with tllc S o i l  and lfntcr 
Col~scrvat ion  D i s t r i c t  scrving t h c  a r ea  whcrc our  su r f acc  mine i s  located .  

j . Roads and Right-of-IIay Dcvclopmcnt and R c l ~ a b i l i t a t  ion: (continucd) 

(1) Access Roads - (continued) 

as an a l l  weather road u n t i l  reclamation is cornplctc s o  t h a t  t h c  road 
may be t r avc l cd  bv a ha l f - ton  vchic lc .  a l l  roads w i l l  bc surfaccd with 
nonacid producing material. Z t n i  1s o f  rand dcvclo itncnt ;tnd const ruct ion  
a r c  sho\;t~ i n  our rn!:illccrin~ dr:t\iirif,  hii ill i s  attk-d hc ra to  and madc 
a p a r t  01- f l ~ i s  p l ; ~ t ~ .  Acccss r0;ld.s will be r e l ~ a b i  l i t a t c d  f o r  t h e  purposc 
a s  slloc\n i n  our cornpli;ll~cc sc l~cdule .  

(2) ~ ~ u ' i ~ m c n t  o r  Dragline - .(contin;cd) , 

o t h c r  app l i cab lc  specifications contained i n  ou r  p lan  and w i l l  be 
rchabi l  i  t a t c d  f o r  n nurnosc tllnt i s  c o s ~ a t i b l e  w i t 1 1  our  c o m ~ l i a n c c  . . 
sc l~cdu lc .  Dctni l s  o f  cql~ipmct~t ancl_drapline right-of-ways a r c  shnhn i n  
o u r  cnginccrinp. clrauing ul~icil  i s  nttnchcd and maJc a pa r t  of t h i s  p lan .  - 
. . . ... . . . and trees will be 
maintained between our mining operation and any s t a t e  o r  county maintained public 
roads tha t  are contipuous. The buffer zone to be l e f t  will be a minimum of 200 
in width. Shol~ld portions of buffer zones be. void of sufficient vegetative 
cover t o  properly screen our operation from public view from roads involved. 
we will establish a satisfactory stand of indigenous forest  trees so that  screenin? 
will be continuous. 

Not applicable. 



m. Slope S p c c i . f i c : ~ t i o ~ ~ s :  Two mcthods o f  dcvcloping s lopcs  w i l l  bc cmploycd. Slopes  
w i l l  bc gradcd so  a.; t o  blcnd i n  w i t 1 1  tllc cxis t in l :  topogr;~p!ly and gradcd t o  a n~nximum 
anglc  not t o  cxcccd the  npproxinatc o r i g i n a l  contour.  All s lopcs ,  un l c s s  mccting 
o t h c r  s p c c i f i c n t i o n s  s c r  f o r t h  bclow in  t l l i s  s c c t i o n ,  w i l l  bc a n~inimum o f  .3:1 
(180) o r  35%. No s lopcs  s t c c p c r  than 2 8 5 v i l l  be mincd ur~dcr  t h i s  p lan  vit l lout f i r s t  
o b t i i n i n g  p r i o r  w r i t t c n  ;ll)provaI from t h c  E.P.D. Al l  s lopcs  w i l l  bc dcvelopcd i n  
'kecping with good consc rvn t io t~  nnd cns inccr ing practices, wi l l  bc f i l l c d  in  layers, 
propcr ly  compacted and c o ~ ~ s t r u c t c d  so  t h a t  t l ~ c y  w i l l  have a sound foulldnt.ion. S lopes  
w i l l  bc l c f t  i n  :I mov;tblc condi t ion .  All  s lopcs  r c s t l l t i t ~ s  from our  o p c r a t i o n ' w i l l  
bc s t a b i l i z c d  and o f  a pcrnnrient na turc .  S a t i s f a c t o r y  drainage wi l l  bc c s t ab l i shcd  
from runoff ;lnd/or sccpnKc from abovc t o  prcvcnt s a t u r a t i o t ~  o f  s o i l s ,  thus  preventing 
slunlping o r  " f lo3t ingt '  o f  s lopcs .  So watcrs discharp.cd from our. operation w i l l  bc 
p laced on rhc  surfncc  o f  any s lopc  and dischnrgc p o i n t s  \;ill be riprappcd t o  prcvcnt  
eros ion.  l ' l~c  toe  o f  slolics occurr ing  on previous ly  unmincd a reas  v i l l  have a base  
o f  undis t r~rbct l ,  uce~ined, na tu ra l  ground nt l c a s t  50 t o  100' i n  width a s  spcc i f i cd  
i n  itcnl 2. MINISG >IETIIO.'IS, pagc 2 of  t h i s  pl;cn. Adcquntc na tu ra l  dra inage  will bc 
maintaincd s o  t h a t  newly c rca t ed  and grndcd s lopcs  v i l l  not bc advcrsc ly  a f f cc t cd  
due t o  eros ion.  l'llc t o c  of no s lopcs  u i l l  bc placed within 200' of any natirrnl d r a i n  
o r  watertin); a s  i n  a r c a s  of t h i s  typc tllc undisturbed na tu ra l  t..atcriiay i s  t o  rcmain . 
s o  t h a t  s a t i s f a c t o r ) .  drainngc v i l l  e x i s t .  Should gul ly ing from eros ion develop on 
any s lopcs ,  samc wi.11 be inmcdiately rcpai rcd  s o  a s  t o  provide a propcr ly  gradcd 
and s t a b i l i z e d  s lope .  . . 

(1) Ahnncloncd o r  Iv'orn Out Equipncnt - 
Nonc wi l l  remain on s i t e ,  3s i t  w i l l  be buricd t o  a depth o f  a t  l c a s t  4 ' ,  us ing s p o i l  
f o r  covcr o r  removcd from t h e  s i t e .  

(2) Borrldcrs nnd Large Racks - 
No rocks o r  bouldcrs w i l l  rcmain cxposcd on t h e  su r f acc  o f  r e h a b i l i t a t c d  lands.  They 
w i l l  hc rctitovcd front t h c  s i t c  o r  buricd and covci ad with a minimum o f  4' o f  so i  1 
capahlc o f  s l~ppor t ing  a pcrlnnnrnt vcgcta t ivc  covcr. Su i t ab l c  nonacid producing rock 
w i l l  bc uscd f o r  r i p r n p  v l ~ c r c  nccdcd. 

(3) Dcbris ( s t ~ t ~ r : ) ~ ,  lots, timhcr,  c t c . )  - 
Dcbris and r c fusc ,  such a s  t r c c s ,  stumps, l i t t c r ,  c t c . ,  w i l l  bc rcnovcd from tltc 
s i t c  t o  an acccptahlc  d is l )os :~l  nr rn  o r  wi l l  bc buricd t o  a d c p t l ~  o f  a t  l c a s t  4 ' .  NO 
opcn burning wi l l  occur  on n r f cc t cd  1:tnds. Dcbris w i l l  not bc dcpositcd v i t l ~ i n  any 
r ~ a t u r n l  .dr:r i 113pc sys t  cm of th:! a r ca .  

(1) I:ou:l.l;~tions ;1:1d P.:ISCJ - 
All structures o f  t h i s  type, vlicthcr con r rc t c ,  wood o r  othcrwisc,  v i l l  bc rcmovcd 
from t l ~ c  s i t c  o r  covcrcd with no less than 4' o f  s o i l  c;tliablc of supporting a pcrmancnt 
vcgcta t  i vc  covcr. 

( 5 )  S t r i t r t u r r s  :lilt1 Rui lJ incs  - 
A1 1 v i l l  hc rcmovctl from i i t c  cxccpt tllosc slrcci f iC; l l ly  npprovcd by t l ~ c  E.P.D. i n  w r i t i n g  
t o  rcm;~in. ,\oy s t  rt1ctc1l.c 01. I ~ ~ t i i ~ l i ~ ~ g  :11q)ro\.(*d t o  rcm;~in 011 s i t c  w i l l  Iic o f  a Jcsij in 
and q11:llity tll:tt i s  ~ o ~ t ~ l i ; ~ t i l > l c  wit11 our rcc1;ttnntion ob jcc t ivc  and i t s  l o c a t i o ~ ~  w i l l  
bc sllo\in on our  apl~rvv'cd Inttd usc n;;~l~. 

-10- 



A l l  s t a c k p i l c s  and 1nil1i111: rrfusc., i ~ ~ r l u ~ l i ~ ~ g  f i n c s ,  w i l l  bc I~:~ckf'illctl i n t o  m i ~ ~ i n l :  p i t s  
on a ront ~ I I I I I I I I S  I I : I S ~  s ;IS 1:111tls  re rvh;~Ili l  i  t i ~ t r d .  , \~C:IS o c ~ . ~ ~ p i r t l  Ily n l ; ~  t r r i : ~ l  s  o f  t l l i  s  
tYpc I J ~  11 hc to11::oi lcd 10  ;I tli.11tl1 t o  :tdrclu:~tr l  y srlpl)ort n pcrln:lllr5nt vrl:i*t:lt ivc  covur. 
A1 l stockpi l c s  wi l  1 I)c ~ ~ r o v i d c i l  ui tll ] l ro ;~cr l  y ilc:;i ~ t l r t l  'st r u c t ~ ~ l . c s ,  strcll :IS br f~ns .  . . 

di,vcrsio~ns,  r t c . .  so  t l l i~ t  runoff from a r c a s  OF t t l i  typc C:III I,& , ~ r o ~ ) c r I y  t r c a t c d  p r i o r  
t o  d i sc l~a rgc .  Scc ou r  t*~lr.i~lccrinp. d rav inc ,  w!licll i s  i ~ t t a c l ~ c t l  itnil l l l3JC a  p a r t  o f  t h i s  
p l a n ,  f o r  dcs icn  i l c t ;~ i  I s .  

(7) Rnmps - No m111;1s o r  bcncl~rs  v i  1 l remain on pelrr~bil i t ~ i c l l  1311ds, 3s tllcy a r c  
Lu be o e l ~ t c r i ~ t c d  con t i l~uous ly  a s  par t  o f  ou r  simultaneous mining and reclamation program. 
fhcy  w i l l  bc c l i n ~ i n a t c d  hy , b a c k f i l l i n g  and grading. 

(8) l ta tcr  Il:~ntllin!! F a c i l i t i c s .  Ilolcs. P i t s .  S i l t  ? r  Dcbris Rnsins, e t c .  - All 
f a c i  l i t i c s o f t h i s t ~  21.c t o  Ijc . rc~:ovcJ  1'roln rcll:~bi l  i  t:t::J 1.111ils. 011ly s c t t  1 i n s  ponds 
and d c b r i s  bas ins  s p c c i f i c a l  l y  approvc~l i n  u r i t i n g  by t h c  E.P.D. a r c  t o  rcn1;1i11 on rcc1;limcd 
lands.  Scttlin!; ponds o r  d c h r i s  bas ins  not appro\.cd Ijy tlic Division a s  rcm;lining a p a r t  
o f  t h c  ovcral  1 r c c l a  inlcd s i  t c  t i i l l  bc t l c ~ ~ ~ t c r c d  in. a, s a t i s f a c t o r y  cl;tntics, grildcd and 
r e h a b i l i t a t c d  i n ' a  cunner t h a t  w i l l  conior~n t o  thc  vrlrious spccifi.cnr.ions cont;~incd i n  
ou r  approvcd Plincd [.and Ilsc Plan. All  riastc v a t e r  handling f a c i l i t i e s  o r  s i l t  ba s ins  v i l l  
be clcancd out  when samc havc rcachcd 60; o f  dcsig~lccl capaci ty .  

( 9 )  Otl,cr - As a f f c c t c d  lands bccomc jnac t ivc  o r  mining ccascs  f o r  a per iod  o f  
12 months, a l l  a f f c c t c d  lands v i l l  bc proper ly  gradcd and r e h a b i l i t a t c d ,  coaplc t ing  
a l l  s p e c i f i c a t i o ~ ~ s  contained i n  t h i s  plan.  

0. ~ o p s o i ' l  Placement and Usc: 

P r i o r  t o  s t r i p p i n g  ovcrburdcn, t o p s o i l  and/or t he  uppcr 12" o f  s o i l  occurr ing  in  t he  
'"A" and "B" so j  1 horizon ? i l l  bc rcmo\*ed and stockpiled. Following tlic b a c k f i l l i n g  
o f  a f f cc t cd  lands ,  s tocI ;p i led  topso i l  x i11 hc spread uniformly t o  3 depth o f  no l c s s  
than 3" over gradcd, a f f cc t cd  lands.  

p. P l an t ing  Plan (chcck onc): 

0 (1) Wc lcqucst:  approja l  t o  f i l e  a dzlayed p l an t ing  p lan  f o r  Divis ional  
approval I&@ do).$ p r i o r  t o  sezding c r  p i an t ine .  ISc ngrcc t h a t  no 
p l a n t i n g  w:Sl O C C I I ~  u r . t i l  ou r  p l an t ing  p lan  i s  o f f i c i a l l y  apprcvcd i n  
u ~ . i t ~ n g  by rhe: Environrr,ental P ro t ec t ion  Dlvision a s  p a r t  o f  t h i s  p lan .  

D p e  F e r t i l  i  z c r  

q. Othcr Plan~rcd 1lcsl;rmrrt ion Art i v ~  t i c s :  

None 



[continued from page 111 

r. D c s c r i p t ~ o c  o f  ~ c ~ l ~ b j l i t i t c t l  L ~ I I ~ C  3s Compnrcd t o  Or ig ina l  U ~ ~ d i s t u r b c d  S i t c  a t  
, Con~plct ion of L:in:~l Hc~lan1~1.to11: 

Rcclnin~cJ 1:tntls nrc t o  bc r r s t o r e d  t o  n r c l l l i ~ ~ g  tollnp.r;~llhy, b'lc~ldrtl i n  wit11 tlit- c s i s t i n g  
1;111tlscnllc :~n,l ~. i . t t~rnr t l  t o  t 11'. :~lqirox i1!1;1t r oril:i 113 l '.rlrltrtltr o r  ar:~Jt.tl s o  ;IS t o  I~:!vc. 110 

slollcs s t r r l r c r  t II:III 3: 1 . I:i-b. 1:) i ~ i ~ ~ * t l  1:111,ls ~ i i  11 11s to11:;~li lt-il, it-rt ill :I n lo l i :~ I~ l~  
condi t ion ;ln,l 'l~;lvc: n I,crln:illcl1t vc) : r -~;~t  ivc covc!~. cs t  :ill1 i ,:l~ctl 011 s;lnlt:. k~ - l t :~ l~ i  I i t:~ti-tl 

lands wi l l  havc a n r a t ,  c lcan  nppcar:ltlrc nrtd bc s u i t a b l c  f o r  usc a s  shohn in our 
complinncc sc l~cdu lc .  Rcli?bil i t a t  cd l : ~ r ~ d s  wi l l  l~nvc : i l l  cvidcncc o f  m i l ~ i t ~ g  mini~i~i zcd. 
Long, u ~ ~ i ~ ~ t c r r u l i t c J  s lopcs  w i l l  11ot c x i s t ,  a s  t l ~ c y  wi l l  I)c clcvclolictl i n  kccpillp, with 
sound cnginccr ins  p r i l ~ c i p l c s  and c o ~ ~ s c r \ * : ~ t  ion p rnc t i cc s  so  t h : ~ t  proper dr:~in:~gc i s  
r c s t o r r d  t o  rcclailncd 3 1 . ~ 3 ~ .  Natural  ~ a t c r w ~ y s  o r  d ra ins  w i l l  rclnain unnffcctcd by 
mining. . 

Our rcclnimcd s i t c  w i l l  con ta in  lands which a r c  ispravcd i n  topography over thc  . 
o r i g i n a l  unmincd s i t c  and wi l l  i)c of an incrc:iscd v:~luc from 1a11d u t i l i z a t i o n  
v i chpo i l~ t  and a r c  s u i t a b l c  f o r  "n~ulti-purpose" usc s:lch a s  pas ture ,  r c c r c a t i o ~ ~ a l  
or fo ros t  lands .  



13, PREVIOVS ?E.,.. ""IT DATP.. 

12* M l C I  PATCD RECLI\FSlTl(lN COST. 
cosr/r\cne 

a. 1:ave you previously bceil p c r u i t t e t  t o  surcace nir.0 i n  Gccrgia? a Yes 0 No 

Item - Ycmi t tcd  S i t c  

Backf i l l ing  and Grading, $350.00 

$165.00 k t e r i n l s  (secd. f c r t i  l i z c r .  l i a c )  

S i t e  Preparat ion $ 44.00 

Fulch $ 90,00 

Seeding S 30.00 

Tree P lan t ing  

Other (spcci  fy 5elov) 

TOTAL COST $679.00/acrc 

b. I f  ~ r e v i o u s  Clec r~ ia  ru r face  1:ir:ir.g !'er~i: has  h e r .  o l t a incd ,  g ive  coryany zCc 
and p c m i t  xur.'c.er. 

Libcrty l.linilts Company 
Permits U297-70 and 305-72 

S L I I I S ~ ~ ~ I I ~ C  S i t e  

Ron2 

C. f ~ s  o Feorgie Strrfncc Vi:i:l: Perr.it hclti by you cvcr  kec? sus?r~ic.! o r  rcvnl:cd o r  
has e rec la~ .a t io r :  ?criorc.?r.ce ton5 pcstc:! hy you t.een cancel led? Yes 0 IKo 

d. IC ? e n i t  bzs hecn s:is?en?el o r  revc!:eS o r  hcnc! cnncel led,  g ive  p c m i t  n w t c r  
involve3 and i e t a i l s  f o r  t h i s  a c t i c n .  

Permit 6297-70 bond f o r f e i t e d  f o r  i n a b i l i t y  t o  complete reclamation i n  an 
approvcd manner duc t o  business  f a i l u r c .  

14; LIS7 OT!!FR ?E?:'lTS CIS L I C E I S S S  ';OK IL4\': OQ I?.P.\.E PPFLTSD FOP. I N  D.ELATIPN TO C:IS SLIRFACE 
KINIHC CPEFLATICN (inc1uCir.g r.mhcr of  y c r n i t  o r  license)., . 

Local Zoning Permit - R41769 - h'alton County 
Watcr Qual i ty  N.P.O.E.S. Pcrmit - not received 
A i r  Qua l i ty  Pcrmit - not received 

;(I) Ye w i l l  immrdiatcly rcporc t o  t h c  Surface Clincd Land Reclamation Program, 
Environmental I ' rotcct io~!  n i v i s i o ~ i .  Macon. Ccol'pia, tclcphonc 912/754-33.16, any 
cnvironmcntal dnmagcs o r  prohlr~ns tha t  occur from our opcrat  ion. In addi t  ion. 
o propcr ly  w r i t t c ~ ~  rcport  w i l l  bc n ~ ; ~ i l e d  within one ucct  of  t l ~ c  incidcnt t o  
thc Divis ion ' s  o f f i c c  a t  P. 0 .  Box 233, klacon. Ccorgia 31202. giving a description 
and d c t a i l s  of  thc  cvcnt. 

(2) Kc w i l l  c r c c t  and m.~int:~in, i l l  a pcnnnncnt and v i s i b l e  locat ion.  u n t i l  r c c l a m t i o n  
has bccn s a t  i s f a c t o r i  ly  coeplctcd. a ncst  sic11 showins our com1i:lny nanc anJ 

. permit numbcr. T l~c  sign wil l  IIC no s n ~ : ~ l l c r  t t ~ ; ~ n  2' 1.). 2 '  and I I ; I ~ C  I c t t c r i n g  
wi th  a  minia aim^ s i r r  01' 4". Our idcnt i f i c : ~ t i o n  sign w i l l  11:tvc a yclloir hackground 
with black pcre~ i t  numbcrs and w i l l  bc displnycd 5' almvc t l ~ r  su r face  of  thc  
mining s i t e  uhcrc mounted. 

(1) Undcr t h c  provisiirns o f  t h i s  plan.  uc ap.rcc t o  furnish. a t  thc  rcclucst o f  t l ~ c  
' 

E.F.D., an trllJalcJ mining ;IIIJ r r ~ I : l n ~ : ~ t  ~ D I I  prtr!:rrs$ m;lp o r  ;I scali. J C ~ I I ~ : I ~ C  

v r r t  i c a l  a c r i a l  ~iltoto!:r;~llh of 1:111,l,: :~ f t ' cc tc~ l  I I I I ~ I ~ . ~  t  l ~ i  s ~lrrmi c . SaiJ  m:lp o r  
p h o t o ~ r : ~ l i l ~  i s  t o  1-r 01' a sc:tlc 11f I" * 4011' :III,I wit 1 1.0 O:IJL. 11y :I ryl;l~t:~lil~. 
qu:blifictl inJc~~t.ntlc~rt consult  in^ c ~ ~ p i n c c r  o r  s ~ ~ r v ~ . ) ' i n g  cnnlll:t8ty ~ I I J I I I  I L . ~ I  t o  
p r c p ; ~ r c  d ~ i c ~ ~ a c n t s  111' t h i s  t).(*~*. 111 t.vt.rlt uc irl'l'cct nlvre 1:111h1 111:111 u r i g i ~ ~ : ~ l l y  
ant i c i l ~ : ~ t c J ,  wc wi l l  a l s o  s~~l lmi t  a11 ~ ~ p d a l c d  prcBgrcss m:~p at  t l ~ c  t imr our  ailprovcd 
plnn i s  aacndcd. 



(continued from pagc 12) 

(4) Fe ngrcc,  p r i o r  t o  mining. t o  cs ' .al~lish boundary markers on lands t o  bc pcrmi t tcd .  
Said nlarkcrs a r c  t o  bc c i t h c r  n ~ c t a l  o r  prcssunc t r c a t c d  wood. Narkcrs w i l l  l)c 
a minimum of  5 '  i n  1c11gtl1, 3' of which wi l l  t)c tlrivcn i n t o  tllc grollnd and t h c  
uppcr 2 '  w i l l  bc p a i l ~ t c d  ycllow. ?larkcrs w i l l  Ilclvc a nininum s i z c  o f  2" by 2" 
o r  cqual .  0ound:lry narkcl-s v j l l  hc placcd a t  c a c l ~  propcr ty  corncr and no l c s s  
than 200' within  indivunl boundary 1 incs .  

( 5 )  Undcr tllc tcrms o f  t h i s  p l an ,  no deep (underground) mining w i l l  occur from l a n d .  
. 

permit ted  f o r  n~ in ing  and r c c l a ~ n a t i o ~ l .  

(6 )  Under t h c  tcrms o f  t h i s  p l an ,  p r i o r  t o  mining, wc agrcc  t o  submit t o  t h c  E.P.D. 
o f f i c i a l  cvidcncc f r o m - t l ~ c  Sccnctary o f  S t a t c ,  S t a t c  o f  Gcorgia, t h a t  wc havc 
appointed an o f f i c i a l  Georgia Rcgistcrcd Agcnt t o  rcprcscnt  our  corpora t ion .  
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APPENDIX F 

SOLID UASTE MANAGEMENT " 

LEGAL For a  d e t a i l e d  l e g a l  c i t a t i o n  of t h e  informat ion  summarized 
REFERENCES : trelow, OCCI 

GEORGIA CODE, CHAPTER 43- 16. SOLID WASTE MANAGE- 
MENT ACT. 

OFFICIAL COMPILATION RULES AND REGULATIONS OF THE 
STATE OF GEORGIA, CHAPTER 391-3-4 Amended. . 

It should be emphasized t h a t  t h e  g ran t ing  of a  permit  
depends on t h e  i n d u s t r y ' s  demonstrable c a p a b i l i t y  t o  
meet s p e c i f i c  s t anda rds  found i n  t h e  RULES AND REGULA- 
TIONS. A permit  is  r equ i r ed  f o r  t h e s e  s o l i d  waste  
a c t i v i t i e s  : 

s t o r a g e  
Co l l ec t  i on  
Transport  a t  i o n  
U t i l i z a t i o n  
Process ing  
Disposal  
Disposal  f a c i l i t y  cons t ruc t ion  . 
Disposal  f a c i l i t y  o p e r a t i o n  

PROHIBITED Handling of  s o l i d  was te  which: 
. . 

- . ACTS: 
Creates  a  nu isance  
Cont r ibutes  t o  i n s e c t  and rodent  i n f e s t a t i o n  
Cont r ibutes  t o  t h e  harbor ing  o r  f eed ing  of 

animals 
. Impa i r s  t h e  q u a l i t y  of  t h e  environment 
Crea tes  o t h e r  hazards  t o  t h e  p u b l i c  h e a l t h  

Burning of s o l i d  was te ,  except  by an approved 
method. . 

Permi t t i ng  scavenging a t  a  d i s p o s a l  s i t e .  I . .  

I Open dumping. 

Hazardous wastes  and s ludges  no t  handled i n  
accordance w i t h  a  w r i t t e n ,  approved procedure. 

Disposal  of s p e c i a l  wastes  wi thout  an approved 
proposal .  

*(Reprint  permission granted  by t h e  ~ e ' o r ~ i a  Bureau of Indus t ry  and Trade.) 



1 GUIDELINES: 

COLLECTIgN 
AND TRANSPOR- 
TATION: 

S i t e  c l o s u r e s  wi thout  p r i o r  30-day w r i t t e n  n o t i c e  
and approved c l o s i n g  procedures .  

F a i l u r e  t o  main ta in  c losed  s i t e s  f o r  a  per iod  o f  
one y e a r ,  w i th  s p e c i a l  a t t e n t i o n  t o  e ros ion  con- 
t r o l  and development of adequate  v e g e t a t i v e  cover .  

Disposing of s o l i d  was tes  o r i g i n a t i n g  from an in-  
d i v i d u a l ' s  own r e s idence  onto 'land o r  f a c i l i t i e s  
owned by him, when d i s p o s a l  of such does n o t  there-  
by adverse ly  a f f e c t  p u b l i c  h e a l t h .  

.D i spos ing  of l i v e s t o c k  feeding  f a c i l i t y  waste  from 
f a c i l i t i e s  witt i  a  t o t a l  capacit$ of  up  t o  1,000 
c a t t l e  o r  5,000 swine. 

Tdvestock feeding  f a c i l i t y  r e g a r d l e s s  of t o t a l  pe r  
head capac i ty ,  i f  an  approved was te  d i sposa l  sys- 
t e m  i s  provided t h a t  can p rope r ly  d ispose  of run- 
o f f  from a  " t en  yea r  storm.' '  

U s e  of p o u l t r y  o r  o t h e r  animal manure f o r  f e r t i -  
l i z e r .  

GUIDELINES t h a t  can a s s i s t  i n d u s t r i e s  i n  complying 
.with t h e  RULES AND REGULATIONS a r e  a v a i l a b l e  from 
t h e  S o l i d  Waste Management Sec t ion .  F ive  GUIDE- 
LINES a r e  a v a i l a b l e  : 

S a n i t a r y  l a n d f i l l  o r  l a n d f i l l  d i s p o s a l  of: l i q u i d ,  
semi-sol id,  and i n d u s t r i a l  s ludge  wastes .  

Hazardous s o l i d  wastes .  
Control  of f l i e s  and odors  on caged l a y e r  pou l t ry  

farms. 
Highly p u t r e s c i b l e  s o l i d  was tes .  
S a n i t a r y  l a n d f i l l  d i s p o s a l  o f . s o l i d  l a t e x  was tes .  

Owners o r  occupants a r e  r e spons ib l e  f o r  t h e  col- 
l e c t i o n  and t r a n s p o r t a t i o n  of s o l i d  waste  accumu- 
l a t e d  on t h e i r  p rope r ty ,  un le s s  t h e  s e r v i c e s  of a  
l i c e n s e d  c o l l e c t o r  have been engaged. 

Vehicles  t r a n s p o r t i n g  p u t r e s c i b l e  waste  must be 
covered, s u b s t a n t i a l l y  leakproof ,  du rab le ,  and 
of e a s i l y  c l eanab le  cons t ruc t  ion .  

Vehicles  must b e  c leaned  f r equen t ly  and maintained 
i n  good r e p a i r .  

Vehicles  must be  loaded covered, and moved i n  
such manner a s  t o  prevent  l i t t e r i n g  and s p i l l a g e .  

S p e c i a l  p recaut ions  must be taken  regard ing  thes'e 
a r e a s  df  t r a n s f e r  s t a t i o n  maintenance: 



DISPOSAL : . 

PROCESSING: 

S c a t t e r i n g  
Accumulation 
Floor  maintenance 
Sewage s o l i d s  
Hazardous wastes  . 
Dust 
P e s t s  

San i t a ry  L a n d f i l l  Operat ions.  Spec ia l  p recaut ions  
must be  taken  regarding:  

Unloading 
Spreading and compact i on  
Daily cover 
In te rmedia te  cover  
F i n a l  cover  
Grading and dra inage  
Cont inui ty  of ope ra t ion  
Environmental p r o t e c t i o n  
Hazardous waste  
Supervis ion 
Limited access  
L i t t e r  c o n t r o l  
F i r e  p r o t e c t i o n  

L a n d f i l l  Operat ions.  .Spec ia l  p recaut ions  must 
b e  taken  regarding:  

Spreading and compaction . 
Cover 
Grading and dra inage  
Environmental p r o t e c t i o n  
Limited access  . . 

F i r e  p r o t e c t i o n  

Other Disposal  Operat ions.  Spec ia l ' app rova l  
must be obta ined .  

I n c i n e r a t i o n  o r  p y r o l y s i s .  S p e c i a l  p recaut ions  
must be taken regard ing:  

Superv is ion  
Residue 
Waste water  
A i r  q u a l i t y  
Posted informat ion  
C lean l ines s  and s a n i t a t i o n  
F i r e  c o n t r o l  

Shredding. Spec ia l  p recau t ions  must b e  taken 
regarding:  



Superv is ion  
Shredding 
Waste wa te r  . . 

A i r  q u a l i t y  
Posted informat ion  
C lean l ines s  and s a n i t a t i o n  
F i r e  c o n t r o l  

Bal ing . '  Spec ia l  p recau t ions  must be taken re -  
garding : 

Superv is ion  . . 

Bake s i z e  
Waste water  
A i r  q u a l i t y  
Posted informat ion  
C lean l ines s  and s a n i t a t i o n  
F i r e  c o n t r o l  

Reclamation and Recycling. Spec ia l  p recaut ions  
must be  taken regarding:  

Superv is ion  
Storage  
I n c i n e r a t  i on  
Posted informat  i o n  
F i r e  c o n t r o l  

Composting. S p e c i a l  p recaut ions  must be  taken 
regarding:  

Superv is ion  
Posted informat ion  
Residue 
Cleanl iness  and s a n i t a t i o n  
F i r e  c o n t r o l  

Other Process ing  Operat ions.  P roh ib i t ed  un le s s  
s p e c i a l  approva1 ,obta ined .  

INSPECTIONS EPD has  t h e  power t o  e n t e r  a t  reasonable  t imes 
AND INVESTI- any p r i v a t e  o r  p u b l i c  proper ty  f o r  t h e  purpose 
GATIONS: of i n spec t ing  o r  i n v e s t i g a t i n g  cond i t i ons  r e l a t -  

i n g  t o  a i r  p o l l u t i o n .  

OTHER LAWS: The A c t  i n  no way l i m i t s  t h e  power of  va r ious  p u b l i c  
bodies ,  o f f i c i a l s  and p r i v a t e  c i t i z e n s  t o  impose ad- 
. d i t i o n a l  nonconf l i c t i ng  r e g u l a t i o n s .  on s o l i d  waste  
d i s p o s a l  i n  t h e i r  own j u r i s d i c t i o n s .  

. . : , . . .  . 



TRA NSPORTA- P r o h i b i t e d ,  except  w i th  permission of a u t h o r i t i e s  
TION OF i n  county where garbage w i l l  be dumped (See GEORGIA 
GARBAGE CODE, CHAPTER 23- 32 ,  a s  amended) . 
ACHOSS STATE 
& CERTAIN 
COUNTY BOUND- 
ARIES : 



THI:S P A G E  i . . :  ,, 

. - WAS INTENTIONALLY 
LEFT BLANK I 

spratt
Sticker



APPENDIX G 

WATER SUPPLY QUALITY CONTROL* 

LEGAL 
REFERENCES: 

CERTIFICATE 
OF APPROVAL: 

CONSTRUCTION 
OF THE 
WATER SUPPLY 
SYSTEM: 

For a  d e t a i l e d  l ega l  c i t a t i o n  of iht! Information sum- 
marized below, .see:' 

GEORGIA CODE, CHAPTER 88-26. GEORGIA WATER SUPPLY 
QUALITY CONTROL ACT, a s  amended. 

OFFICIAL COMPILATION RULES AND REGULATIONS OF THE 
STATE OF GEORGIA, CHAPTER'391-3-5. 

A C e r t i f i c a t e . o f  Approval i s  r equ i r ed  t o  ope ra t e  a  
p u b l i c  o r  community water  supply system. 

The g ran t ing  of t h e  C e r t i f i c a t e  of Approval is  based 
on whether t h e  p a r t i c u l a r  wa te r . supp ly  system meets 
s p e c i f i e d  requirements  and has  t h e  c a p a b i l i t y  of pro- 
v id ing  a  s u f f i c i e n t  q u a n t i t y  of water  meeting s t anda rds  
governing t h e  q u a l i t y  o f ' s u c h  water  s e t  f o r t h  i n  t he  
RULES AND REGULATIONS. 

Once granted ,  t he  C e r t i f i c a t e  w i l l  i n d i c a t e  t h e  oper- 
a t i n g  cond i t i ons  t h a t  must be  followed. 

Before an i n d u s t r y . i s  permi t ted  t o  cons t ruc t  i t s  water  
supply system, i t  must submit t o  and have approved by the  
Environmental P r o t e c t i o n  Divis ion:  

Engineering r e p o r t  prepared by a ' rofess iona l  engineer  
conta in ing  a  comprehensive d e s c r i p t i o n  of t h e  f e a s i b i l i t y  
o f t h e p r o p o s e d  p r o j e c t .  A l i s t  of c e r t a i n  i tems t h a t  must 
be included i n  t h e  r e p o r t  can be  found i n  t h e  RULES AND 
REGULATIONS. 

P lans  and S p e c i f i c a t i o n s  prepared by a p r o f e s s i o n a l  
engineer  t h a t  should inc lude ,  b u t p a r e  no t  l i m i t e d  t o ,  
a r e a s  t o  be  served  by t h e  water  system, source  and the  
t rea tment  f a c i l i t i e s  o f . t h e  system, and p l a n t  l abo ra to ry  
equipment necessary  t o  make a l l  ana lyses  f o r  t h e  c o n t r o l  
of t h e  processes  involved.  

General Plan Map t h a t  i n d i c a t e s  t h e  l o c a t i o n  of va r ious  
s t r u c t u r e s ,  t h e  s i z e  and type  of t h e  m a t e r i a l s  of t he  
e x i s t i n g  and proposed water  mains, and o t h e r  i tems 
enumerated i n  t h e  RULES AND REGULATIONS. 

* '  
(Reprint  permission granted  by t h e  Georgia Bureau of Indus t ry  and Trade.) 



WATER SUPPLY I n  some i n s t a n c e s  vary ing  requirements  a r e  set f o r t h  
CLASSIFICATIONS: i n  t h e  RULES AND REGULATIONS apply ing  t o  t h e s e  t h r e e  

c l a s s e s :  

Class  I. Water supply systems supply ing  f i n i s h e d  
water  from any s u r f a c e  water  sources .  

Class 11. Water supply systems supply ing  f i n i s h e d  
water  from ground water  sou rces  t o  more 
than  25 housing o r  mobile uni ts . ,  t o  
s choo l s ,  t o  S t a t e  owned f a c i l i t i e s ,  and 
t o  i n d u s t r i a l  ope ra t i ons  employing more 
t han  100 persons.  

Class 111. A l l  o t h e r  water  supply systems supply ing  
f i n i s h e d  water  from ground water  sou rces ,  
i nc lud ing  b u t  , n o t  l i m i t e d  t o ,  t o u r i s t  
accommodations, food s e r v i c e  e s t a b l i s h -  
ments, and c o m e r c i a 1  e s t ab l i shmen t s .  

SOURCE OF I n d u s t r i e s  must c o l l e c t  raw water samples f o r  b a c t e -  
WATER SUPPLY: r i o l o g i c a l  examination be fo re  approval  can be  ob t a ined  

f o r  a  sou rce  of water  supply.  

Standards f o r  s u r f a c e  and ground water  sou rces  a r e  found 
i n  t h e  RULES AND REGULATIONS. 

WATER S p e c i f i c  s t anda rds  e x i s t  f o r  : 
TREATMENT 
FACILITIES: Design and o p e r a t i o n  of s u r f a c e  and ground water  

t rea tment  p l a n t s  

Raw water  and mu l t i - l eve l  i n t a k e s  

Raw water  l i n e s  

Chemical f eed  'equipment 

I n i t i a l  mixing 

F loccu la t i on  

Sedimentation 

F i l t r a t i o n  

Use of f i n i s h e d  water  

Ch lo r ina t ion  . . 
. . .  . ,. 

F l u o r i d a t i o n  



WELLS: S p e c i f i c  s t anda rds  e x i s t  . f o r :  

Dis tance  between a w e l l  and a s e p t i c  tank  

P r o t e c t i o n  of pumping equipment and 'water  t rea tment  
f a c i l ' i t i e s  

Construct  i on  of the w e l l  and nlaiutenance of c o n s t r u c t i o n  
d a t a  . . 

Turbine and submersible  pump i n s t a l l a t i o n  

Well cas ing  

Lo'cation of t h e  ' raw water  sainpl'ing . t a p  and t h e  blow-off 
p ipe  

R e h a b i l i t a t i o n  of e x i s t i n g  w e l l s  
3 '  

Plugging and s e a l i n g  of d r i l l e d  ho l e s  

Furn ish ing  of samples of raw water  f o r  b a c t e r i o l o g i c a l  
examination 

Furn ish ing  of t h e  r e s u l t s  of p h y s i c a l  and chemical 
a n a l y s i s  of t h e  raw water  

SPRINGS: S p e c i f i c  s t anda rds  e x i s t  Eor: 

Cons t ruc t ion  and o p e r a t  ipn '  of s p r i n g s  

Furn ish ing  of samples 'o f  t h e  raw water  f o r  b a c t e r i o -  
l o g i c a l  examinat i on  

Furn ish ing  t h e  r e s u l t s  of phys i ca l  and chemical a n a l y s i s  
on t h e  un t r ea t ed  water  

STORAGE TANKS S p e c i f i c  s t anda rds  e x i s t  f o r  t h e i r  c o n s t r u c t i o n  and 
AND DISTRIBUTION ope ra t i on  
SYSTEM: 

DISINFECTION: S p e c i f i c  d i s i n f e c t i o n  s t anda rds  e x i s t  f o r :  

A l l  newly cons t ruc t ed  w a t e r  supply systems 

S torage  tanks  

Water mains 

Wells 



OPERATION OF S p e c i f i c  s t anda rds  e x i s t  f o r :  
THE WATER 
SUPPLY SYSTEM: . Chlo r ina t ion  of t he  system 

. Experienced ope ra to r  on duty 

Maintenance of a  chemical and b i o l o g i c a l  l abo ra to ry  

Performance of b a c t e r i o l o g i c a l  and chemical t e s t s  

Co l l ec t ion  of samples f o r  b a c t e r i o l o g i c a l  t e s t s  

WATER S p e c i f i c  s t anda rds  e x i s t  f o r :  
SAMPLES: 

Number and p l aces  where samples. must be  taken 

Shipment of samples 

OPERATING S p e c i f i c  s t anda rds  e x i s t  f o r  t h e  maintenance of ope ra t ing  
RECORDS: records .  

DRIflKING S p e c i f i c  s t anda rds  e x i s t  f o r :  
WATER 
STANDARDS: B a c t e r i o l o g i c a l  q u a l i t y  

Phys i ca l  c h a r a c t e r i s t i c s  

Chemical c h a r a c t e r i s t i c s  

Presence of r a d i o a c t i v e  m a t e r i a l s  

INSPECTIONS EPD has  t h e  .power t o  e n t e r  a t  reasonable  t imes any p r i v a t e  
AND INVESTI- o r  p u b l i c  proper ty  f o r  t h e  purpose of i n spec t ing  o r  inves- 
GATIONS: t i g a t i n g  condi t ions  r e l a t i n g  t o  t h e  f u r n i s h i n g  of water  t o  

t h e  pub l i c .  




