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A B S T R A C T  

. 

This r epor t  descr ibes  mining and land r e s t o r a t i o n  methods as w e l l  

a s  planning and regula tory  procedures employed i n  West Germany t o  

ameliorate  environmental impacts from la rge-sca le  sur face  mining. The 

Rhineland c o a l f i e l d  i n  North Rhine Westphalia contains  some 55 b i l l i o n  

tons  of brown-coal (or l i g n i t e )  , making t h e  region one of Europe's most 

important energy cen te r s .  The l i g n i t e  is ex t r ac t ed  from huge , open-pit 

mines, r e s u l t i n g  i n  la rge  a reas  of d i s turbed  land. The German reclama- 

t i o n  approach i s  charac te r ized  by planning and car ry ing  ou t  t h e  mining 

process as one continuum from e a r l y  planning t o  f i n a l  r e s t o r a t i o n  of 

land and i ts  succeeding use. Since the  c o a l f i e l d  is loca ted  i n  a 

populated region with se t t lements  da t ing  back t o  Roman t i m e s ,  whole 

v i l l a g e s  ly ing  i n  the  path of t he  mining operat ions sometimes have t o  

be evacuated and re loca ted .  Even before  mining begins ,  d e t a i l e d  concepts 

must be worked out  f o r  the  new landscape which w i l l  follow: the  topo- 

graphy, t h e  w a t e r  drainage system, lakes and f o r e s t s ,  and t h e  intended 

land-use pa t t e rn  a r e  designed and spec i f i ed  i n  advance. Early,  d e t a i l e d  

planning makes it poss ib le  t o  coordinate  mining and concurrent land 

reclamation a c t i v i t i e s .  The comprehensive approach permits t r e a t i n g  

t h e  o v e r a l l  problem as a whole r a t h e r  than dea l ing  with i t s  separa te  

aspec ts  on a piecemeal b a s i s .  

1 



1. INTRODUCTION 

1.1 Foreword 

The Environmental Program of the  O a k  Ridge National Laboratory i s  

cu r ren t ly  inves t iga t ing  t h e  environmental impacts of e l e c t r i c i t y  production 

and use. A s  p a r t  of t h i s  i nves t iga t ion ,  which is funded by a grant  from 

the  National Science Foundation, we a r e  gather ing da ta  t o  descr ibe quant i -  

t a t i v e l y  t h e  environmental damage from t h e  coa l  energy cycle  (see Figure 1) 

t o  compare it with a l t e r n a t i v e  fue l  cycles. W e  have found t h a t  much o f  

t h e  damage assoc ia ted  with t h e  coa l  cycle  is incur red  during t h e  mining 

s tage .  I n  the United States,  coal  sur face  mining has d is turbed  l a rge  areas 

of land and degraded t h e  qua l i t y  of thousands of miles of streams and 

r i v e r s .  The extensive damage from strip-mining has fos t e red  a growing 

pub l i c  awareness of t he  need t o  develop b e t t e r  methods of mining coa l  - 

methods which can meet t h e  n a t i o n ' s  demand f o r  energy without causing 

needless des t ruc t ion  of land ,  water ,  and f o r e s t  resources .  To he lp  design 

e f f e c t i v e  mining and land conservation measures, it is usefu l  t o  examine 

programs which have been adopted by other  i n d u s t r i a l  na t ions  faced w i t h  

similar problems. This r epor t  descr ibes  t h e  planning, technologica l  , and 

regulatory procedures which are used i n  t he  Federal  Republic of Germany 

( W e s t  Germany) t o  ameliorate t h e  harmful environmental consequences of  

la rge-sca le  su r face  mining of  brown coa l .  

1 . 2  G e r m a n  S t r i p  Mine Reclamation 

On March 1, 1966, a spec ia l  team appointed by Pres ident  Johnson 

t r ave led  t o  West Germany t o  learn about German conservation e f f o r t s  and 

t o  study air and water po l lu t ion  con t ro l  programs. The f indings of  t he  . 
s tudy  team with regard t o  strip-mine land restoration a r e  as fo1lows:l 

2 
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"The German p r a c t i c e  of r e s t o r i n g  t h e i r  str ip-mined areas t o  
product ive use con t r a s t s  sharply with common p r a c t i c e  i n  t h e  United 
S t a t e s .  Restorat ion of "s t r ipped  land" is considered i n  Germany 
p a r t  of t h e  c o s t  of  doing business .  Mining firms a r e  requi red  by 
law t o  formulate plans f o r  r e s t o r i n g  t h e  landscape before  t h e  first 
spade of land is turned. ... The Rhineland brown coa l  a r ea  has 
developed an exemplary program f o r  exp lo i t a t ion  of t h e  resource,  
r e s t o r a t i o n  of the  landscape, and recons t ruc t ion  of t h e  social ,  
economic, and c u l t u r a l  l i f e  of communities formerly loca t ed  on mine 
sites. I t  involves cooperation of t h e  s t a t e  and mine ope ra to r s ,  
with consul ta t ion  by representa t ives  of  a l l  a f f e c t e d  local c i t i z e n s .  
The goal i s  t o  e x p l o i t  t h e  depos i t s  a t  economic c o s t s  bu t ,  through 
planning and t h e  exerc ise  of government i n i t i a t i v e ,  t o  leave t h e  
neighborhood a b e t t e r  place than before  themining  s t a r t e d .  ... B y 
c o n t r a s t ,  t h e  work of mine r e s t o r a t i o n  i n  t h e  United States is  i n  
i ts  infancy. ... A thorough understanding of t h e  German approach 
t o  mine r e s t o r a t i o n  would be he lp fu l  for those  who are now attempt- 
i ng  t o  f ind  so lu t ions  t o  t h e  problem i n  t h i s  country." 

The above words, w r i t t e n  more than f i v e  years  ago, a r e  taken  from t h e  repor t  

" N a t u r a l  Resources Mission t o  Germany - A Spec ia l  Report t o  t h e  Pres ident"  

by t h e  former Secre ta ry  of  t he  I n t e r i o r ,  S t e w a r t  L. Udall. Since then ,  t h e  

sought-for so lu t ions  t o  t h e  environmental ravages of s t r ip-mining have not 

been discovered, l e t  alone implemented. 

In  view of t h e  continuing importance of t h e  strip-mine i s s u e  i n  the 

United States, w e  have inves t iga t ed  i n  g r e a t e r  d e t a i l  t he  sur face  mining 

methods and land r e s t o r a t i o n  program employed i n  t h e  Rhineland brown-coal 

area.  A general  desc r ip t ion  of t h e  German land  reclamation methods is 

ava i l ab le  i n  t h e  publ ic  l i t e r a t u r e  .2 We have supplemented t h i s  information 

by making an on-s i te  v i s i t  t o  the  W e s t  German brown-coal ( l i g n i t e )  f i e l d s  

and by s tudying t h e  techniques used t o  r e h a b i l i t a t e  land a f f ec t ed  by t h e  

huge, open-pit mines of North m i n e  Westphalia (Nordrhein-Westfalen) . Here 

w e  were p a r t i c u l a r l y  i n t e r e s t e d  i n  t h e  reclamation l a w s  and how w e l l  they 

are enforced. I n  genera l ,  w e  found t h a t  the  land  r e s t o r a t i o n  program has 

been l a rge ly  successfu l  and that strip-mining is no longer  a cont rovers ia l  . 
pub l i c  i s sue  i n  Germany. O f  p a r t i c u l a r  i n t e r e s t  a r e  t h e  i n s t i t u t i o n a l  
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arrangements t h a t  have been worked out  t o  assure  comprehensive planning 

for land r e s t o r a t i o n  before  t h e  start of  mining. Many f ea tu res  of t h e  

German approach could be appl ied  t o  strip-mining problems i n  t h e  United 

States. 

2. A REVIEW OF U.S . SURFACE M I N I N G  DAMAGE 

A b r i e f  desc r ip t ion  of t h e  na ture  and ex ten t  of environmental damage 

caused by coa l  strip-mining i n  t h e  United States may he lp  t o  p lace  t h e  

o v e r a l l  problem i n  perspec t ive  and t o  h igh l igh t  t h e  importance and r e l e -  

vance of t h e  German land r e s t o r a t i o n  approach t o  the  U . S .  s i t u a t i o n .  The 

s igni f icance  of coa l  surface mining as r e l a t e d  t o  environmental degradation 

has been w e l l  documented i n  seve ra l  exce l len t  r epor t s .  Essen t i a l ly  , two 

bas i c  f a c t o r s  have cont r ibu ted  t o  t h e  magnitude of t h e  problem w e  face 

today: the g r e a t l y  increased consumption of coa l  f o r  e l e c t r i c  power 

generat ion s ince  World War 11, and t h e  r e l a t i v e l y  rap id  growth of s t r i p  

coal  production during t h e  p a s t  decade. C o a l  consumption f o r  e l e c t r i c i t y  

production increased f r o m  51,474,000 tons  i n  1940 t o  310,312,000 tons i n  

1969 and, during t h e  same per iod,  t h e  amount of coal t h a t  had been e i t h e r  

strip-mined or augered (mined by boring i n t o  t h e  mountainside) rose from 

43 , 167,000 tons t o  213 , 373,000 tons .  

In  coal su r face  mining, t h e  overburden ( t h e  e a r t h  and rocks ly ing  

above the  coal  seam) i s  first removed, and t h e  exposed coa l  is then  ex- 

t r a c t e d .  Surface mining conducted i n  r e l a t i v e l y  f l a t  t e r r a i n  is commonly 

c a l l e d  a rea  s t r ipp ing .  The sur face  of t h e  land is f i r s t  scalped of t r e e s ,  

and a deep t rench  is  then cu t  through t h e  overburden t o  expose a long s t r i p  

of t h e  coa l  bed. The e a r t h ,  c l ay ,  and rock overburden is deposited 
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adjacent  t o  the t rench t o  form a long " spo i l "  bank. Af t e r  t h e  coal i s  

removed, a second t rench  is c u t  p a r a l l e l  t o  t h e  first,  and t h e  overburden 

is  dumped i n t o  t h e  first t rench.  The process i s  repeated u n t i l  m o s t  of  

t h e  recoverable coa l  has been ex t rac ted ,  r e s u l t i n g  i n  a s e r i e s  of p a r a l l e l ,  

adjacent  s p o i l  r i dges ,  which give the mined land t h e  appearance of having 

been worked over by a g i an t  plow. The f i n a l  cu t  produces an open t rench  

bounded by a s t e e p  w a l l  c a l l e d  a highwall .  

Contour s t r i p p i n g  i n  h i l l y  regions progresses  i n  t h e  same manner 

except t h a t  t he  process is ha l t ed  sooner - as t h e  th ickness  of t h e  over- 

burden becomes too  g rea t .  Work starts a t  t h e  outcrop of coa l  along t h e  

h i l l s ide :  A s l i c e  of overburden is  removed and dumped on t h e  downslope 

s ide .  The coa l  is then removed, and a second c u t  is  made through t h e  

overburden t o  expose more coal .  F i n a l l y ,  when the overburden is  too 

th ick  f o r  f u r t h e r  economical s t r i p p i n g  opera t ions ,  augers as l a rge  as 

seven f e e t  i n  diameter may be used t o  d r i l l  ho r i zon ta l ly  s o m e  s eve ra l  

hundred f e e t  i n t o  t h e  mountain t o  br ing  out  add i t iona l  coa l .  Using t h i s  

combination of s t r i p p i n g  and augering, t h e  mining operat ions proceed 

along t h e  h i l l s i d e  leav ing  behind a s t eep ,  near ly  v e r t i c a l  highwall ,  w i t h  

the spoil  mater ia l  deposi ted on the bench or c a s t  down the mountain. 

To our  knowledge, an accurate  survey of t h e  t o t a l  land area d is turbed  

by the  sur face  mining of coa l  has never been m a d e .  On t h e  basis of da t a  

reported by coal producers,  Aver i t t  has es t imated t h a t ,  as of January 1, 

1970, t h e  cumulative p a s t  production of 4.4 b i l l i o n  tons of strip-mined 

coa l  r e su l t ed  i n  2,450 square miles of d i s turbed  land i n  t h e  U . S . 5  H e  

f u r t h e r  estimates t h a t  t h e  mining of t h e  remaining 128 b i l l i o n  tons  of 

s t r i p p a b l e  coa l  i n  the  0 t o  150-foot-thick overburden category would c r e a t e  
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an area of d is turbed  land comprising 71,000 square m i l e s .  

s tr ip-mining rates, roughly 100 square m i l e s  of add i t iona l  d i s turbed  land 

are being crea ted  each year.  W e  must consider  t h a t  advanced earth-moving 

machinery and changing economic condi t ions w i l l  probably make deeper 

depos i t s  access ib l e  t o  surface mining methods. 

strippable coa l  reserves  and t h e  t o t a l  amount of fu tu re  land damage. 

A t  p resent  coal  

This would expand t h e  

The damage o f t e n  extends w e l l  beyond t h e  boundaries of  t h e  a c t u a l  

mining a reas .  I f ,  f o r  example, mountains are scar red  by contour mining, 

t h e  whole landscape is rendered l e s s  a t t r a c t i v e .  The des t ruc t ion  of 

watersheds (catchment areas f r o m  which stream waters are drawn) by 

s i l t a t i o n  and ac id  w a t e r  run-off a l s o  extends t h e  harmful e f f e c t s  of 

strip-mining. (Acid w a t e r  is  w a t e r  containing s u l f u r i c  ac id  produced by 

weathering of sulfur-bear ing minerals.)  According t o  a recent  s tudy,  

contamination caused by both deep and sur face  mining has s u b s t a n t i a l l y  

a l t e r e d  t h e  w a t e r  q u a l i t y  of some 10,500 m i l e s  of streams i n  Appalachia 

and ac id  drainage se r ious ly  p o l l u t e s  some 5,700 miles  of streams. A 

recent  study by t h e  U . S .  Department of t h e  I n t e r i o r  on t h e  environmental 

e f f e c t s  of strip-mining i n  Cane Branch Basin, McCreary County, Kentucky, 

showed a decrease i n  the v a r i e t y  and abundance of aquat ic  l i f e  downstream 

f r o m  t he  strip-mined areas .7 

ac id  water drainage which e f f e c t i v e l y  destroyed t h e  stream h a b i t a t .  

Annual erosion lo s ses  f r o m  f r e sh ly  strip-mined areas i n  Appalachia a r e  as 

high as  27,000 tons p e r  square m i l e ,  o r  up t o  1,000 times g r e a t e r  than f o r  

undisturbed lands.  Landslides,  damage t o  t imber ,  and as  y e t  unknown e f f e c t s  

such as the  spread of heavy metals o r  carcinogenic ma te r i a l s  by leaching 

of t h e  spoil  during r a i n s  can add t o  t h e  l i s t  of poss ib le  o f f - s i t e  damage. 

This  decrease was caused by erosion and 
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Strip-mining is  only now beginning on a l a rge  s c a l e  i n  t h e  western 

s t a t e s  and t h e  extent  of damage is not  y e t  c l e a r l y  def ined f o r  such 

climates and t e r r a i n s .  I n  addi t ion  t o  increas ing  t h e  s u s c e p t i b i l i t y  of 

t hese  lands t o  wind and water e ros ion ,  sur face  mining i n  t h e  semidesert  

regions of t h e  Southwest poses t h e  danger of exposing highly s a l i n e  

material t o  the  sur face .  T h i s  overburden ma te r i a l  , enriched i n  salts  

by t h e  percola t ion  of sur face  water, i f  brought t o  t h e  sur face ,  would 

make it d i f f i c u l t  t o  establish any kind of vegetat ion on the  d is turbed  

land. Before the  environmental impact of sur face  mining i n  a r i d  regions 

can be f u l l y  assessed,  revegetat ion methods e f f e c t i v e  i n  regions w i t h  

low average r a i n f a l l  must be developed, s o i l  condi t ions must be i n v e s t i -  

gated,  and the  groundwater movements m u s t  be determined. (Groundwater 

i s  t h e  water beneath t h e  e a r t h ' s  sur face ,  between sa tu ra t ed  s o i l  and rock, 

t h a t  suppl ies  w e l l s  and spr ings.)  Much more s tudy and research is needed. 

However, it is  already c l e a r  t h a t  strip-mining, whether it is conducted i n  

Appalachia, i n  t h e  a r i d  regions of t he  Southwest, o r  i n  t h e  harsh cl imate  

of t h e  northern c o a l f i e l d s ,  can se r ious ly  a f f e c t  t h e  na tu ra l  eco logica l  

balance of the  region. 

2 . 1  Costs of U.S. St r ip  Mining 

The t r u e  economic and s o c i a l  cos t s  assoc ia ted  w i t h  t h e  sur face  mining 

of  coa l  have not y e t  been adequately assessed.  Coal can be strip-mined a t  

an average c o s t  of about $1.50 pe r  ton  less than deep-mined coa l ,  l a r g e l y  

because the  cos t  of adequate land reclamation is not included i n  the  

production cos ts . '  

g ives  t h e  i l l u s i o n  of a g r e a t e r  labor  product iv i ty  than is a c t u a l l y  j u s t i -  

f i ed .  For a coa l  dens i ty  of 1,800 tons  per  acre-foot and a coal  recovery 

Fa i lu re  t o  include reclamation i n  t h e  mining cyc le  
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, 

f a c t o r  of 80 percent ,  t h e  y i e l d  of a t y p i c a l  three-foot- thick Appalachian 

seam is  about 4,300 tons per acre .  On t h i s  b a s i s ,  some $6,000 p e r  acre  

could t h e o r e t i c a l l y  be spent on land reclamation without destroying t h e  

competit ive pos i t i on  of strip-mined coal .  I n  W e s t  Germany, t h e  ac tua l  

c o s t s  of r e s to r ing  mined-out land areas  t o  f u l l  a g r i c u l t u r a l  p roduct iv i ty  

range from $3,000 t o  $4,500 pe r  acre .  To t h e  ex ten t  t h a t  strip-mining is 

c a r r i e d  out  without subsequent r e s t o r a t i o n  of t h e  land and r e p a i r  of 

o t h e r  environmental damages, payment of t h e  t r u e  production cos t s  is 

simply being deferred.  

The burden of ex te rna l  cos t s  assoc ia ted  with s t r i p  coa l  production 

is not  f a i r l y  borne by a l l  consumers. 

approximately 40% of t h e  maintenance budgets f o r  s t a t e  and county roads 

is used t o  r e p a i r  damage caused by heavy coal-truck t r a f f i c . ”  

worthless by s t r i p  mining opera t ions  no longer serves  as a t a x  base t o  

provide needed revenues f o r  l o c a l  community development. Floods and 

lands l ides  , r e s u l t i n g  d i r e c t l y  from condi t ions c rea ted  by coal  sur face  

mining, destroy both publ ic  and p r i v a t e  property.  Funds t h a t  could 

otherwise provide needed loca l  se rv ices  a re  thereby d ive r t ed  t o  r e p a i r  

the damages. Where such condi t ions p r e v a i l ,  t h e  coal-producing l o c a l i t y  

is, i n  e f f e c t ,  subs id iz ing  t h e  r e s t  of t h e  na t ion .  

I n  some regions of Appalachia, 

Land made 

The consumption of coal f o r  e l e c t r i c  power generat ion is expected 

t o  increase g r e a t l y  during t h e  coming decades. Perry has estimated t h a t  

t h e  use of coal  f o r  t h i s  purpose alone w i l l  reach some one b i l l i o n  tons 

annually by t h e  year  2000.11 

increase  over present  coa l  consumption r a t e s  f o r  e l e c t r i c  power generat ion.  

More and l a r g e r  s t r i p  mines may be expected. The problem of meeting t h e  

This  would represent  near ly  a t h ree fo ld  
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ever-growing energy demands of s o c i e t y  without needless ly  destroying land ,  

water ,  and f o r e s t  resources must somehow be resolved.  

I n  view of t h e  extensive environmental damage a l ready  i n f l i c t e d  by 

coal  sur face  mining, and t h e  a n t i c i p a t e d  fu tu re  growth of t he  indus t ry ,  

the a d o p t i o n  of sound m i n i n g  and l a n d  restoration p r a c t i c e s  i s  u r g e n t l y  

needed .  The environmental e f f e c t s  of coal  sur face  mining are c l e a r l y  

reg iona l  i n  na ture ,  extending across  state boundaries,  so t h a t  it is 

d i f f i c u l t  f o r  t h e  ind iv idua l  s t a t e s  t o  dea l  with t h e m  e f f e c t i v e l y .  For 

t h i s  reason, f ede ra l  mining and land  r e s t o r a t i o n  s tandards t h a t  would 

apply equal ly  t o  a l l  of t h e  coal-producing states seem highly des i r ab le .  

The na t iona l  concern over environmental damage from coal  production is 

evidenced by t h e  number of surface-mining r egu la t ion  b i l l s  cu r ren t ly  before  

Congress. 

3 .  THE IMpOFO?ANcE O F  LIGNITE I N  WEST CZRMANY 

The consumption of r a w  materials i n  t h e  world is growing r ap id ly ,  and 

the  development of new sources of supply is increas ingly  d i f f i c u l t  and more 

expensive. Many i n d u s t r i a l  na t ions ,  t h e r e f o r e ,  are heightening t h e i r  e f f o r t s  

t o  acquire  a stable, broadly-based source of v i t a l  r a w  materials and f u e l s .  

This i n t e n s i f i c a t i o n  includes not  only securing supply sources  f r o m  abroad, 

bu t  where poss ib l e ,  devoting g r e a t e r  a t t e n t i o n  t o  t h e  development of 

domestic resources .  The Federal  Republic of Germany is fo r tuna te  t o  

possess l a r g e  reserves  of brown-coal ( l i g n i t e )  t o  serve  i n  e l e c t r i c  power 

production and poss ib ly  as a r a w  material f o r  producing syn the t i c  f u e l s .  

The  t o t a l  brown coa l  reserves  of West Germany are est imated t o  be about 

60 b i l l i o n  tons .  Of these ,  some 55 b i l l i o n  tons  are loca ted  i n  t h e  
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The Rhineland l i g n i t e  f i e l d ,  some 2500 square kilometers i n  area, l i e s  
near  the  Dutch border i n  f l a t ,  l e v e l  country. 
of brown-coal are estimated t o  amount t o  f i f t y - f i v e  b i l l i o n  m e t r i c  tons ,  
of which e i g h t  t o  t e n  b i l l i o n  tons can be recovered by present-day mining 
methods . 

The remaining reserves  
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Rhineland coa l  f i e l d s  a lone,  making them t h e  l a r g e s t  continuous depos i t  

of l i g n i t e  i n  Europe. (The l i g n i t e  reserves  of t h e  world are est imated 

t o  amount t o  some 2,100 b i l l i o n  tons ,  as compared t o  155 b i l l i o n  tons f o r  

a l l  of Europe.) Using present-day mining techniques,  approximately e i g h t  

t o  t en  b i l l i o n  tons of Rhineland l i g n i t e  l i e  c lose  enough t o  t h e  su r face  f o r  

economical recovery. When w e  consider  t h a t  improved mining methods w i l l  

almost c e r t a i n l y  be developed i n  t h e  f u t u r e ,  it is c l e a r  t h a t  brown-coal 

w i l l  continue t o  p l ay  a v i t a l  r o l e  i n  the W e s t  German economy fa r  i n t o  the  

next century.  

T a b l e  1. 1968 Production of Lign i t e  (Thousand shor t  t ons )  l 2  

Rank Country Production 

1 E a s t  Germany 272,491 

2 U.S.S.R. 154,323 

3 Federal Republic of Germany 111,902 

4 Czechoslovakia 

- United States 

- World T o t a l  

82,006 

4,817 

812,799 

The  production of brown coa l  has long been an important indus t ry  i n  

Germany. Table 1 shows that, even today,  t h e  t e r r i t o r y  comprising pre-war 

Germany accounts f o r  near ly  ha l f  of the to t a l  world l ignite production and 

that  the Federal  Republic of Germany is surpassed i n  l i g n i t e  mining only by 

E a s t  Gemany and t h e  Sovie t  Union. 

the Rhineland reach far back i n t o  the 18th century,  with an annual production 

of about 70,000 tons  i n  the year  1816. L ign i t e  production first .exceeded 

The beginnings of brown-coal mining i n  
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100,000 tons i n  the  year 1833 and reached an annual r a t e  of 189,000 tons  i n  

1859 before  competition from bituminous coa l  from t h e  Ruhr, made poss ib l e  

by t h e  advent of r a i l r o a d s ,  caused t h e  brown-coal indus t ry  t o  dec l ine .  

L ign i t e ,  because of its high w a t e r  content (50 - 60%) and low c a l o r i f i c  

value (3,500 BTU/lb), could not  be t ranspor ted  economically over long 

d is tances  and, i n s t ead ,  had t o  be used l o c a l l y .  This s i t u a t i o n  w a s  changed 

d r a s t i c a l l y ,  i n  1877, when t h e  f i r s t  l i g n i t e  b r i q u e t t e  f ac to ry  went 

i n t o  operat ion i n  Briihl, near Cologne. From 1880 t o  1905, t h e  annual 

l i g n i t e  production i n  Germany soared from 128,000 tons  t o  7,931,000 tons ,  

and t h e  b r i q u e t t e  production rose  from 128,000 tons  t o  2,000,000 tons .  

The manufacture of smokeless b r ique t t e s  f o r  domestic heat ing reached 

a high i n  1955, when 61% of t h e  t o t a l  l i g n i t e  production w a s  used f o r  

t h i s  purpose. Today, t h e  b r i q u e t t e  market consumes only about  23% 

of the  brown coa l ,  with t h e  rest  being burned i n  thermal power p l a n t s .  

The t o t a l  W e s t  German production of brown coa l  i n  1970 amounted t o  

some 108 mi l l ion  tons ,  with 92.6 mi l l i on  tons being mined i n  t h e  Rhineland 

alone. About 81 mi l l i on  tons of l i g n i t e  were burned i n  thermal power 

s t a t i o n s  t o  produce 60 b i l l i o n  kilowatt-hours of e l e c t r i c i t y ;  24.7 mi l l ion  

tons were used f o r  b r ique t t e  manufacture; and t h e  remainder w a s  used f o r  

miscellaneous purposes. I n  view of t h e  dec l in ing  market f o r  b r i q u e t t e s ,  

new appl ica t ions  €or brown coa l  a r e  a l ready under study. It  is  bel ieved 

t h a t  favorable  physical  p rope r t i e s  of brown coa l ,  such as high chemical 

r e a c t i v i t y ,  po ros i ty ,  and low s u l f u r  conten t ,  may make it s u i t a b l e  f o r  a 

number of d i f f e r e n t  production processes .  Some of t hese  p o t e n t i a l  

processes are t h e  reduct ion of i ron  o r e ,  t h e  g a s i f i c a t i o n  of l i g n i t e  

using nuclear  process hea t ,  and t h e  production of meta l lurg ica l  coke. 
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Today, 38% of a l l  p o w e r  generated i n  German thermal e l e c t r i c  power 

s t a t i o n s  comes from l ign i t e - fue l ed  p l a n t s .  The present  and p o t e n t i a l  uses 

of brown-coal, both a s  an energy source and as a r a w  material, assure  

t h a t  it w i l l  eventual ly  be mined t o  deple t ion .  In  Germany, t h e  need t o  

t reat  e f f e c t i v e l y  t h e  environmental consequences of brown-coal mining has 

been f u l l y  recognized. Furthermore, t h i s  necess i ty  w i l l  remain even i f  

brown coa l  i s  eventual ly  replaced by an a l t e r n a t i v e  f u e l  f o r  e l e c t r i c  

power production. 

The v i t a l  r o l e  of l i g n i t e  i n  t h e  German economy can be seen from thk 

i n t ens ive  e f f o r t s  which have been made t o  modernize t h e  mines. This 

modernization process has required an enormous f i n a n c i a l  investment, more 

than one b i l l i o n  d o l l a r s  s ince  t h e  end of World W a r  11, and has l e d  to  a 

consol idat ion of t h e  brown-coal mining indus t ry .  The many shallow su r face  

mines which were formerly common i n  t h e  Rhineland have been gradual ly  

replaced by l a r g e r ,  more e f f i c i e n t  open-pit mines. (While t h e  number of 

a c t i v e  mines i n  t h e  Rhineland decreased from 23 i n  1950 t o  6 i n  1970, t h e  

annual production of l i g n i t e  increased from 64 t o  93 mi l l i on  tons.)  The 

post-war l i g n i t e  indus t ry  i n  t h e  Rhineland w a s  shared by fou r  major 

companies: Rheinische Braunkohle A .G.,  Roddergrube A . G . ,  Braunkohle-industrie 

A.G. ( B I A G ) ,  and Neurath A.G.  I n  1959, t h e s e  companies merged t o  form the  

present-day Rheinische Braunkohlenwerke A.G. ,  w h i c h  today dominates t h e  

brown-coal mining indus t ry .  This s i n g l e  company, a subs id ia ry  of Germany's 

l a r g e s t  e l e c t r i c  power u t i l i t y  - t h e  Rheinisch Westfal ische E l e k t r i z i t a t s -  

werke A.G.  (RWE) - employs near ly  16,000 workers and produces 85 percent  of 

t h e  German l i g n i t e .  Its l a rge  s i z e  and many resources  have helped t h e  

Rheinische Braunkohlenwerke A.G. t o  i n s t i t u t e  enl ightened land reclamation 

p r a c t i c e s  which have received worldwide recogni t ion .  Table 2 provides 
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da ta  which show the  magnitude of t h e  company's mining operat ions.  

T a b l e  2.  S a l i e n t  S t a t i s t i c s  on t h e  Operations of t h e  Rheinische 
Braunkohlenwerke A. G. 

1969 1970 

Spo i l  ma te r i a l  excavated (1000 m 3 )  185 , 787 
Raw l i g n i t e  produced (1000 tons)  91 , 327 92 , 631 
Ligni te  used f o r  b r ique t t e s  (1000 tons)  24 , 700 
Ligni te  so ld  t o  indus t ry  (1000 tons)  1 , 300 
Ligni te  burned i n  power s t a t i o n s  (1000 tons )  66 , 431 
Br ique t tes  manufactured (1000 tons)  8,830 8,497 
E l e c t r i c  power produced (mi l l i on  kwh) 48 , 400 
Power from minemouth p l an t s  (mil l ion kWh) 2,094 2 , 033 
Tota l  number of employees 15  , 902 15  , 699 
Average p roduc t iv i ty  ( tons  p e r  man-day) 59.18 63.94 
Clay production (1000 tons)  15 1 203 
Sand and grave l  production (1000 tons)  59 3 627 

184 , 691 

4. BROWN-COAL M I N I N G  TECHNOLOGY 

4 . 1  Open-Pit Mines 

The Rhineland brown-coal f i e l d  l i e s  i n  f l a t ,  p l a i n s  country i n  t h e  

1,000 square mile t r i a n g u l a r  a r ea  formed by t h e  c i t i e s  of Aachen, Cologne, 

and Mijnchen-Gladbach. The l i g n i t e  is deposited i n  highly f au l t ed  seams 

t h a t  a r e  from 65 t o  350 f e e t  t h i c k ,  with varying overburden up t o  650 f e e t .  

The coal  bed l i e s  on a s l i gh t ly - fo lded ,  i nc l ined  p lane ,  with t h e  shallower 

seams loca ted  a t  t h e  base of t h e  t r i a n g l e ,  i n  the  v i c i n i t y  of Cologne and 

Aachen. Mining began i n  shallow sur face  mines near  Cologne and has moved 

s t e a d i l y  northward, becoming progress ive ly  more complicated as t h e  deeper 

coa l  depos i t s  were reached. P r i o r  t o  World War 11, t h e  mining of l i g n i t e  

i n  t h e  Rhineland a rea  w a s  confined t o  sites where t h e  brown-coal l ay  

s u f f i c i e n t l y  c lose  t o  t h e  sur face  ( <  100 f t . )  t h a t  conventional sur face  

mining equipment could be used. Since t h e  number of such s u i t a b l e  loca t ions  
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w a s  l imi t ed  and would be exhausted i n  the foreseeable  f u t u r e ,  it w a s  clear 

that new mining methods needed t o  be developed t o  e x p l o i t  t h e  deeper l i g n i t e  

d e p  si ts . 
Attempts t o  develop s u i t a b l e  new mining techniques began i n  1938 when 

tests were made t o  explore  t h e  p o s s i b i l i t y  of using deep mines t o  e x t r a c t  

t h e  l i g n i t e .  These experiments w e r e  delayed by t h e  w a r  and w e r e  f i n a l l y  

abandoned i n  1953 when it became apparent t h a t  t h e  high groundwater l e v e l  

of the  region and the unconsolidated na ture  of t h e  overburden precluded the 

large-scale  in t roduct ion  of deep mines on an economical b a s i s .  A t  about t h i s  

time , however, modern , massive excavating machines w e r e  developed t h a t  made 

t h e  deeper brown-coal seams access ib le  f o r  t h e  f i r s t  t i m e  t o  sur face  mining 

techniques.  Because the capaci ty  and e f f i c i ency  of t hese  bucket-wheel 

type excavators were s i g n i f i c a n t l y  g r e a t e r  than t h a t  of t h e  older equipment, 

it became poss ib l e  t o  design new open-pit  l i g n i t e  mines on a s c a l e  not 

poss ib le  here tofore .  Thus, i n  t he  years  1953 t o  1955, a new epoch i n  t h e  

h i s t o r y  of t h e  Rhineland brown-coal indus t ry  began. The r e s u l t  is such 

mines as t h e  Fortuna-Garsdorf open-pit  mine loca ted  nea r  Bergheim. This 

mine is t h e  l a r g e s t  ma te r i a l  handling opera t ion  on earth,  near ly  t w i c e  as 

l a r g e  as i t s  c l o s e s t  competitor - t h e  Kennecott Copper Bingham p i t  i n  U t a h .  

I n  1970, a t o t a l  of 86.8 mi l l i on  cubic  yards of s p o i l  material, t oge the r  

with 36.2 mi l l i on  met r ic  tons  of l i g n i t e ,  w a s  taken from t h e  Fortuna- 

Garsdorf open-pit mine alone. 

4 . 2  Mechanization and Automation of t he  L ign i t e  Mines 

The modernization of t h e  Rhineland brown-coal mines, beginning with 

t h e  in t roduct ion  of g ian t  wheel-excavators i n  1955, has g r e a t l y  increased 

p roduc t iv i ty  and helped t o  make brown-coal t h e  cheapest source (next t o  

hydroe lec t r i c  power) of energy i n  Europe. The process of mechanization 
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Spreader machines are a t  work forming l e v e l  t e r r a c e s  on the  r e f i l l  
s i d e  of the  Fortuna-Garsdorf open p i t  mine. The cooling towers of 
t h e  mine-mouth power p l a n t  are v i s i b l e  i n  the  background. 

The bucket wheel excavators cu r ren t ly  i n  use weigh 7,600 tons and are 
230 f e e t  high and 656 f e e t  long. 
165 f e e t  and a digging capac i ty  of 130,000 cubic yards per day. 
excavator shown above is  s t r i p p i n g  o f f  overburden t o  expose the  l i g n i t e  
l y i n g  beneath . 

The machines have a reach of about 
The 
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d i d  not  end with the massive, new digging machines. 

system, capable of matching t h e  prodigous capaci ty  of t h e  wheel excavators ,  

had t o  be developed t o  haul  away t h e  s p o i l  material and l i g n i t e  from t h e  

mines. 

t i o n s  w a s  planned, g i a n t  spreader  machines - s i m i l a r  t o  t h e  wheel excavators - 

were designed and b u i l t  t o  spread the overburden from a c t i v e  mines back i n t o  

mined-out p i t s .  I n  add i t ion ,  because the depth of t h e  t h e  new surface mines 

extends w e l l  below t h e  groundwater l e v e l ,  methods had to  be developed t o  

prevent  f looding of t h e  p i t s .  

is  shown by t h e  fact  t h a t  l i g n i t e  has not only held i t s  pos i t i on  w i t h  respect 

t o  competit ive f o s s i l  f u e l s ,  bu t  has a c t u a l l y  expanded its market. 

A t r anspor t a t ion  

Since f u l l  r e s t o r a t i o n  of t h e  land d is turbed  by t h e  mining opera- 

That t hese  problems w e r e  solved successfu l ly  

4 .2 .1  Bucket Wheel Excavators 

Present ly ,  each of t h e  l a r g e ,  open-pit ,  brown-coal mines is 

equipped with severa l  wheel excavators fo r  s t r i p p i n g  o f f  t h e  overburden and 

ex t r ac t ing  t h e  l i g n i t e .  

and consumes as much as 10.4 MW of electrical power i n  opera t ion .  Exclud- 

ing maintenance personnel,  only two opera tors  are needed t o  operate  t h e  

huge excavator. The l i g n i t e  o r  loose overburden is c a r r i e d  by conveyor 

b e l t  from t h e  excavator wheel t o  the discharge boom, where it f a l l s  i n t o  

wai t ing  r a i l r o a d  ca r s .  Because of t h e i r  a b i l i t y  t o  excavate s e l e c t i v e l y  

and d e l i v e r  t h e  loose overburden, l i g n i t e ,  o r  t o p s o i l  t o  a separa te ,  i n t e r -  

fac ing  t r anspor t a t ion  system, t h e  wheel excavator is e spec ia l ly  s u i t a b l e  

f o r  use i n  areas where land reclamation i s  planned. A n  advanced wheel 

A s i n g l e  machine cos t s  up t o  t e n  mi l l ion  d o l l a r s  

excavator with more than twice t h e  digging capaci ty  of t h e  p re sen t  

generat ion machines has been ordered by t h e  Rheinische Braunkohlenwerke 

A.G. mining company and is scheduled t o  begin opera t ion  i n  the Fortuna- 

Garsdorf mine i n  l a t e  1975. When b u i l t  , t h e  new wheel-on-boom machine 
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w i l l  be t h e  l a r g e s t  mobile land device i n  t h e  world - weighing 13,000 

met r ic  tons and s tanding 269 f e e t  high and 704 f e e t  long. Its 85-foot- 

diameter excavator wheel equipped with 18 sepa ra t e  buckets ,  each having 

a volume of 7.2 cubic  yards ,  w i l l  give the  new excavator a digging capaci ty  

of more than 260,000 cubic yards p e r  day. 

4 .2 .2  Transportat ion of Bulk Materials 

Transporting t h e  massive amounts of s p o i l  ma te r i a l  and l i g n i t e  

f r o m  t h e  mine is accomplished with a s p e c i a l l y  designed system cons i s t ing  

of conveyor b e l t s ,  heavy-duty t r a i n s ,  and s l u r r y  p ipe l ines .  Much of t h i s  

equipment i s  automated o r  remotely con t ro l l ed ,  thereby cont r ibu t ing  t o  t h e  

high product iv i ty  of t h e  o v e r a l l  mining operat ions.  

conveyor b e l t s  moving on s t e e l  r o l l e r s  a t  speeds up t o  15 miles  p e r  hour 

a r e  used t o  t r anspor t  t h e  l i g n i t e  ou t  of t h e  mine p i t .  These conveyor 

b e l t s  can be i n s t a l l e d  i n  a s t r a i g h t  l i n e  and opera te  sa t i s f ac to r . i l y  on 

r e l a t i v e l y  s t e e p  i n c l i n e s ,  t hus  e l imina t ing  ramps which would be required 

i f  t r a i n s  were employed i n  t h e  p i t s .  The t o t a l  i n s t a l l e d  length of t h e  

conveyor b e l t  network comes t o  about 70 m i l e s .  The b e l t s  are used t o  

haul  both l i g n i t e  and s p o i l  mater ia l .  A crawler ,  equipped with spec ia l  

handling devices ,  is used t o  move t h e  skid-mounted conveyor b e l t  sideways 

as mining progresses .  This can be done very r ap id ly ,  with l i t t l e  i n t e r -  

rup t ion  of t h e  mining opera t ions .  

Seven-foot-wide 

Bulk ma te r i a l  from t h e  mines which must be t ranspor ted  over long 

d is tances  is hauled on a company-owned railway sys tem.  The r a i l  network 

cons i s t s  of 310 miles of t r acks  connecting t h e  a c t i v e  brown-coal mines, 

t h e  mined-out a reas  undergoing r e s t o r a t i o n ,  t h e  b r ique t t e  f a c t o r i e s ,  and 

the  power generat ing s t a t i o n s .  The s p o i l  ma te r i a l  is hauled i n  e ight-axle-  

gondolas, each with a capaci ty  of 125 cubic yards and a gross  weight of 240 
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metr ic  tons .  The gondolas can be emptied i n  a m a t t e r  of  seconds by a 

hydraul ic  system which t i p s  the ca r s  sideways. Raw l i g n i t e  i s  t r anspor t ed  

i n  four-axle,  ninety-ton r a i l  ca r s .  Spec ia l ly  p r o f i l e d ,  heavy-duty ra i l s ,  

with a l i n e a r  dens i ty  of 43 pounds p e r  f o o t ,  have been designed t o  

accommodate the enormous, 30-ton-per-axle loads which are encountered. 

E l e c t r i c  locomotives weighing up to  139 tons  are used t o  p u l l  loads of as 

much as 2,000 tons .  T h i s  p r i v a t e  r a i l r o a d  network c a r r i e s  a l a r g e r  annual 

tonnage (not  ton-miles) than t h e  whole German Federal  Railway system. 

4.3 Ground and Surface Water Control 

To e x t r a c t  the  l i g n i t e  using sur face  mining techniques,  it is necessary 

t o  lower the  groundwater l e v e l  t o  prevent f looding of t h e  mine p i t s .  T h i s  

is accomplished by pumping w a t e r  from some 1850 deep w e l l s  which have been 

d r i l l e d  i n  the  E r f t  r i v e r  bas in  to  an average depth of near ly  600 f t .  

Submersible motor pumps, some near ly  33 f e e t  long and weighing more than 

1 2  tons ,  pump w a t e r  a t  rates as high as 33 tons  p e r  minute. A t  t h e  present  

t i m e ,  1100 w e l l s  i n  continuous operat ion provide s u f f i c i e n t  w a t e r  removal 

capaci ty  for  the  s i x  sur face  mines i n  t h e  E r f t  region. On t h e  average, 

14  tons of  w a t e r  must be pumped ou t  of the ground f o r  each t o n  Qf l i g n i t e  

mined. 

T h e  w a t e r  f r o m  the  deep w e l l s  is discharged i n t o  t h e  E r f t ,  Inde,  and 

Merzbach waterways and i n t o  a special drainage cana l  which connects t h e  

coa l  f i e l d s  t o  t h e  Rhine r i v e r .  The canal  can a l s o  be used t o  provide 

supplementary f lood  cont ro l  b e n e f i t s  t o  t h e  region nor th  of  Cologne. 

During per iods of high-water, a pumping s t a t i o n  can d i v e r t  10 cubic  m e t e r s  

per second from t h e  E r f t  i n t o  the Rhine r i v e r .  The Rheinische Braunkohlen- 

werke A.G. mining company is also s tudying t h e  p o s s i b i l i t y  of convert ing 

some of the  huge mine p i t s  i n t o  a freshwater  reservoir t o  improve t h e  



2 1  

supply and q u a l i t y  of water f o r  indus t ry  i n  the  region.  

coa l  mining a c t i v i t i e s  provide unforeseen community bene f i t s .  

Thus, t h e  brown 

5.  LAND REHABILITATION 

5.1 The Extent and Costs of Land Reclamation 

All l i g n i t e  mining operat ions t o  d a t e  have a f f ec t ed  less than one 

t e n t h  of t he  620,000 ac re  Rhineland brown-coal a rea .  The t o t a l  land area  

d is turbed  by brown-coal surface mining from t h e  t u r n  of t h e  century t o  

January 1, 1969, amounts t o  36,750 acres .  O f  t h i s ,  16,480 acres  a r e  not 

y e t  r e s to red ,  represent ing  e i t h e r  ac t ive  mine s i t e s  o r  depleted p i t s  

cu r ren t ly  being reclaimed. The remainder, 20,270 ac res ,  has been r e s to red  

f o r  f o r e s t r y  (10,290 a c r e s ) ,  a g r i c u l t u r e  (7,390 acres), and a r t i f i c i a l  

lakes  (2,590 a c r e s ) .  Restor ing land t o  f u l l  a g r i c u l t u r a l  p roduct iv i ty  is 

the  most expensive type  of reclamation, cos t ing  from $3,000 t o  $4,500 p e r  

acre .  I n  recent  t i m e s ,  r i s i n g  land p r i c e s  and lower reclamation c o s t s ,  

due t o  improved, more e f f i c i e n t  methods, have r e su l t ed  i n  a r r i v i n g  a t  an 

economic break-even po in t .  Today, t h e  market value of t h e  r e s to red  

farmland compares favorably with t h e  expenditures f o r  reclamation. I n  

the  United S t a t e s ,  t h e  c o s t  of f u l l  land r e s t o r a t i o n  would, i n  most cases ,  

g r e a t l y  exceed t h e  value of t h e  land. However, it is i n t e r e s t i n g  t o  note  

t h a t  land reclamation w a s  requi red  i n  Germany long before it became 

marginally p r o f i t a b l e .  

5.1.1 A Panoramic V i e w  of Land Reclamation 

The s teady,  northward progression of mining operat ions during 

t h e  p a s t  f i f t y  years occurred as t h e  shallow, southern liqnite depos i t s  

were gradual ly  exhausted. Because o f  t h i s ,  today t h e  various s tages  of 

t h e  mining and land r e s t o r a t i o n  cycle  a r e  open t o  view, spread out  i n  
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sequent ia l  o rder .  

of the  l i g n i t e  f i e l d ,  the g i a n t  bucket-wheel excavators s e l e c t i v e l y  

s t r i p  o f f  and save the top  l a y e r  of l oes s .  (Loess is an extremely f e r t i l e  

type of  loam which covers m o s t  of the Rhineland region and has gradual ly  

come t o  be regarded as an important mineral i n  i t s  own r i g h t . )  The 

excavators next pee l  o f f  t h i ck  l aye r s  of sand, g rave l ,  and c lay  overburden 

before  e x t r a c t i n g  the  loose ,  black l a y e r s  of exposed l i g n i t e .  Some 

commercial exp lo i t a t ion  of t h e  sand and grave l  has begun, thus  tu rn ing  

t h e  ex t r ac t ion  of brown-coal i n t o  a t o t a l  mining opera t ion .  

A t  the a c t i v e  mines i n  t h e  northern and c e n t r a l  regions 

Fur ther  southward, near  Quadrath-Ichendorf and Berrenrath,  

t h e  huge su r face  mines have been exhausted of l i g n i t e ,  and r e s t o r a t i o n  

of t h e  land area is underway. Brought i n  by t r a i n s  from t h e  no r th ,  t h e  

discarded s p o i l  material is f i l l e d  back i n t o  t h e  mined-out p i t s  by mammoth 

spreader  machines and leve led  o f f  by bul ldozers .  The l eve led  a reas  a r e  

subdivided i n t o  5- t o  10-acre t r a c t s ,  o r  polders ,  by six-foot-high d ikes  

of loam. These polders  w i l l  eventual ly  be f i l l e d  with a loess s l u r r y ,  

w h i c h  leaves behind a one- t o  two-meter-thick t o p  l a y e r  of loes s  when it 

d r i e s .  S t i l l  f u r t h e r  t o  t h e  south,  near  Berrenrath,  f i e lds  of g r a i n  and 

hay can be seen th r iv ing  on r e s to red  land which is  less than  5 years  o ld .  

The sequence i n  the  fo re s t ed  areas is s i m i l a r :  To t h e  nor th  are newly 

p lan ted  s tands  of young trees, and i n  t h e  south are forested areas reclaimed 

f i f t y  years ago. The la t te r  are near ly  ind i s t ingu i shab le  f r o m  na tu ra l  

f o r e s t s  and are super ior  t o  the s tands of scrub t imber which o r i g i n a l l y  

grew the re .  

5.1.2 M> 

The German land r e s t o r a t i o n  program a c t u a l l y  begins , with t h e  
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prepara t ion  of d e t a i l e d  p l ans  f o r  the  r e loca t ion  of populated se t t lements  

and f o r  t h e  r e s t o r a t i o n  of t he  land,  years  before  the  f i r s t  shovel of 

brown coal  is  mined. Land-use p a t t e r n s  are proposed i n  advance, and the  

new l F d s c a p e  is  designed accordingly - the  topography, the  drainage 

system, lakes ,  and the  designat ion of areas t o  be r e s to red  f o r  f o r e s t r y  

and f o r  a g r i c u l t u r e .  This comprehensive e a r l y  planning enables the  

mining opera t ions  to  be coordinated with concurrent land r e s t o r a t i o n  work. 

New towns f o r  t h e  d isp laced  people are designed according t o  m d e r n  urban 

requirements and are more compact than the  former, unplanned se t t lements .  

The bas i c  rese t t lement  c o s t s  a r e  borne by the  mining company with l o c a l  and 

state governments providing supplementary funds t o  pay f o r  t he  incremental  

c o s t s  of b e t t e r  schools ,  sewer systems, and o the r  community se rv ices  than 

those  which e x i s t e d  a t  t he  former town s i t e .  

This comprehensive approach r e f l e c t s  an acceptance of t he  

f a c t  t h a t  sur face  mining a f f e c t s  no t  only coal, b u t  a l s o  trees, bui ld ings ,  

people, and the  land i t s e l f .  In  Germany, the  State of North Rhine 

Westphalia and the  l i g n i t e  mining indus t ry  have accepted the  chal lenge 

of f inding acceptab le  s o l u t i o n s  t o  the  e n t i r e  se t  of s o c i a l  and environ- 

m e n t a l  problems created by brown-coal sur face  mining. T h i s  approach 

makes it p o s s i b l e  t o  t r e a t  the o v e r a l l  p rob lem a s  a whole r a t h e r  t h a n  

d e a l i n g  w i t h  s e p a r a t e  a s p e c t s  of the prob lem on a p i ecemea l  b a s i s .  

old  concept of mining, which appears t o  be preva len t  i n  the  United States, 

holds t h a t  it c o n s i s t s  merely of e x t r a c t i n g  minerals from the  ground i n  

the  quickes t ,  most "economical" manner. In  t h e  in t eg ra t ed  concept, the 

q u a l i f i c a t i o n  is  added t h a t  t h i s  must be done i n  a way cons i s t en t  with 

the  needs of soc ie ty  as a whole. 

The 
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5.2 Fores t s  and Lakes 

The r e s t o r a t i o n  of brown-coal mining lands began i n  t h e  Rhineland 

some f i f t y  years  ago. Today, extensive t r a c t s  of  both f i r s t  and second 

generat ion forests (and some th i r ty -n ine  lakes of varying s i z e )  can be 

seen i n  the  area. H i s t o r i c a l l y ,  t h e  fo re s t l and  reclamation program 

div ides  n a t u r a l l y  i n t o  t h r e e  main per iods .  These are t h e  "greening" 

ac t ion  of t h e  1 9 2 0 ' ~ ~  t h e  extensive p l an t ing  of poplars  and alders a f t e r  

t h e  second world w a r ,  and t h e  cu r ren t  phase of r e f o r e s t a t i o n  which began 

about 1958. The  cu r ren t  program is  d is t inguished  by t h e  p l an t ing  of 

commercially valuable  trees , with some poplars  p lan ted  merely t o  provide 

a measure of p ro tec t ion  aga ins t  t h e  weather. The present  p l an t ing  program 

is a l s o  concerned w i t h  r ep lan t ing  areas which d i d  not  t a k e  w e l l  i n  e a r l i e r  

ac t ions  and t h e  p l an t ing  of t r e e s  and shrubs on s lopes t o  reduce erosion.  

The p lan t ing  of  commercial t r e e s  d i r e c t l y  - without f irst  having t o  

prepare the  way by e s t ab l i sh ing  hardy but  worthless quick-growth t ree  

types - has been made poss ib l e  by applying a loess-improved t o p s o i l  t o  

t h e  areas which are t o  be r e fo res t ed .  Ins tead  of simply grading t h e  s p o i l  

banks and p l an t ing  them to  pioneer t r e e s ,  they  apply a s p e c i a l  l a y e r  of 

l oes s  and overburden mixture i n  depths of 3 t o  5 m e t e r s .  This mixture 

forms a loose,  porous s o i l  w i t h  good physical  p rope r t i e s  for  t r e e  growth. 

Because of t h e  presence of l imestone i n  t h e  loess, t h e  pH value of t h e  s o i l  

ranges from 6.8 t o  7.4. A t  first,  t h e  humus and n i t rogen  are a t  r a t h e r  l o w  

l e v e l s  , but this condi t ion is improved by sowing lupine  a t  t h e  t ime of , o r  

p r i o r  t o ,  t ree p lan t ing .  L a t e r ,  f a l l e n  leaves  and organic  deb r i s  r e s u l t -  

ing from f o r e s t  th inning  a c t i v i t i e s  provide a r ap id  buildup of t h e  humus 

content .  
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The Rheinische Braunkohlenwerke A.G. mining company is cu r ren t ly  

looking a f t e r  some 16,000 acres  of f o r e s t s ,  extending from Bonn i n  the  

south t o  Grevenbroich i n  t h e  north.  During 1970, some 670 acres  of  land 

w e r e  r e fo res t ed  - t h r e e  mi l l i on  t r e e s  p lan ted  - and 9,500 cubic meters 

of wood harvested.  

with a staff  of about 40 f o r e s t e r s  and technic ians ,  t o  plan and supervise  

these  s i zeab le  operat ions.  During peak per iods i n  t h e  p l an t ing  season, 

t h e  mining company supplements its f o r e s t r y  d i v i s i o n  s t a f f  by cont rac t ing  

with l o c a l  f i rms.  

The mining company has e s t ab l i shed  a Forestry Divis ion,  

During the  pas t  decade, much of t h e  e f f o r t  of t h e  Fores t ry  Division 

has been devoted t o  e s t ab l i sh ing  t h e  l a rge  f o r e s t s  i n  the  southern 

p a r t  of t h e  coal  f i e l d .  The focus is gradual ly  s h i f t i n g  as mining opera- 

t i o n s  continue t o  move northward - i n t o  a reas  pr imar i ly  used f o r  a g r i c u l t u r a l  

purposes. I n  the  f u t u r e ,  a c t i v i t i e s  of the Fores t ry  Division w i l l  c en te r  

increas ingly  on f o r e s t  maintenance, th inning  , and harves t ing .  A s p e c i a l  

problem t o  be d e a l t  with is t h e  upgrading of nea r ly  5,000 ac res  of  poplars 

and a l d e r s  p lan ted  during t h e  second r e f o r e s t a t i o n  per iod.  Extensive 

th inning  and p l an t ing  of more valuable  t r e e s  a r e  needed. More r ecen t ly ,  

t h e r e  i s  a notable  d i v e r s i t y  i n  t h e  kinds of  trees p lan ted .  The t r e e  types 

se l ec t ed  f o r  a p a r t i c u l a r  l oca t ion  a r e  chosen i n  accordance with s o i l  

condi t ions and the  expected exposure t o  sun and wind. T o  promote e f f i c i ency  

and economy i n  harves t ing ,  t h e  t r e e  mixture i n  a given sec t ion  is l imi t ed  

t o  one o r  two types ,  but t h e  mixture v a r i e s  s t rongly  from sec t ion  t o  sec t ion .  

I n  a l l ,  t h e  r e f o r e s t a t i o n  program employs twenty-two d i f f e r e n t  types 

of deciduous trees ( including basswood, oak, a sh ,  beech, w i l l o w  , a l d e r  , 

l o c u s t ,  poplar ,  e l m ,  and maple),  eleven types of con i f e r s  ( including p ine ,  
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f ir ,  and hemlock) , and eighteen d i f f e r e n t  v a r i e t i e s  of shrubs,  such a s  

hazelnut ,  dogwood, mountain a sh ,  and wild roses .  This mixture of t r e e s  

and shrubs serves  t o  provide not only an ecologica l ly  sound f o r e s t ,  bu t  

a l s o  the  d i v e r s i t y  appealing i n  a r ec rea t iona l  f o r e s t .  Fores t s  i n  Germany 

have t r a d i t i o n a l l y  been used f o r  r ec rea t ion  by t h e  genera l  pub l i c  a s  wel l  

as  f o r  timber production. I n  t h e  p a s t ,  most pub l i c  and many p r i v a t e  f o r e s t s  

w e r e  open t o  a l l  f o r  b ik ing ,  h ik ing ,  picnicking,  and o t h e r  r e c r e a t i o n a l  

uses .  I n  recent  t i m e s ,  t h e  a c c e s s i b i l i t y  of f o r e s t s  f o r  r e l axa t ion  and 

enjoyment has been extended by t h e  1969 Federal  Fores t ry  Law which 

requi res  t h a t  - a l l  p r i v a t e  f o r e s t s  be open t o  t h e  publ ic .  Commonly, a l l  

a g r i c u l t u r a l  lands as well  are open t o  people wishing t o  t a k e  walks along 

f i e l d  paths  and farm roads. 

5.3 Winning New Farmland 

5.3.1 The Rat ionale  - For t h e  Future 

I n  1970 , t h e  Rheinische Braunkohlenwerke A.G.  mining company 

r e s to red  some 470 acres  of mining wasteland t o  a g r i c u l t u r a l  p roduc t iv i ty  

and an a d d i t i o n a l  670 ac res  as f o r e s t  land.  I n  view of t he  high c o s t s  of 

farmland reclamation, it is i n t e r e s t i n g  t o  examine t h e  cons idera t ions  

which have l e d  t o  the  adoption of t h i s  po l icy .  Before improved reclama- 

t i o n  techniques were introduced i n  1960, t h e  land r e s t o r a t i o n  c o s t s  were 

f a r  higher than the  worth of t h e  reclaimed land. 

few economic incent ives  f o r  r e h a b i l i t a t i n g  t h e  land. I t  is d i f f i c u l t  f o r  

German a g r i c u l t u r e  t o  compete with neighboring European Common Market 

coun t r i e s ,  and i n  many ins tances  d i r e c t  government subsidy is required 

t o  keep it viab le .  Price-support  programs of t h e  f ede ra l  government have 

Even today t h e r e  are 
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r e su l t ed  i n  the  accumulation of huge s tockp i l e s  of farm su rp lus ,  e .g . ,  

t he  "bu t t e r  mountain" which has been acquired a t  publ ic  expense. 

more, the  sur face  mining indus t ry  is not even the  p r inc ipa l  des t royer  of  

farmland i n  North Rhine Westphalia. While t h e  brown coal  mining indus t ry  

consumes about 600 acres  of farmland annual ly ,  some 300 acres  of farmland 

a r e  l o s t  each week t o  c i t y  growth, highway cons t ruc t ion ,  and i n d u s t r i a l  

expansion. These considerat ions c l e a r l y  demonstrate t h a t  t h e  dec is ion  t o  

reclaim mined-out areas  as farmland w a s  not  a t  a l l  a "foregone conclusion." 

Further-  

-- 

The incent ives  f o r  r e s t o r i n g  mining areas  t o  a g r i c u l t u r a l  pro- 

d u c t i v i t y  i n  the  Rhineland a r e  d iverse .  F i r s t ,  t he  brown-coal depos i t s  a r e  

loca ted  i n  the  r i c h e s t ,  mst  f e r t i l e  farm country of Germany - which is  

favorably s i t u a t e d  near  t he  la rge  population centers  of t h e  Ruhr va l l ey .  

Thus, a ready, nearby market is on hand f o r  t h e  a g r i c u l t u r a l  produce, 

a f ford ing  s i g n i f i c a n t  savings i n  t r anspor t a t ion  cos t s .  Second, t h e  problem 

of dispossessing and r e s e t t l i n g  farmers who a r e  i n  the  path of th'e mining 

operat ions is  g r e a t l y  eased by having r e s to red  land ava i l ab le  as an 

acceptable  s u b s t i t u t e .  Many of t hese  farmers would be loa the  t o  p a r t  

with long e s t ab l i shed  family farms w e r e  not s a t i s f a c t o r y  r e s to red  a reas  , 

f u l l y  commensurable i n  f e r t i l i t y  and product iv i ty  with t h e i r  former holdings,  

ava i l ab le  as compensation. Thus, t h e  farmland r e s t o r a t i o n  pol icy  aids 

g r e a t l y  i n  reducing s o c i a l  and p o l i t i c a l  t ens ions  and cont r ibu tes  t o  publ ic  

acceptance of t he  temporary d is rupt ions  caused by t h e  mining indus t ry .  

Probably t h e  most compelling reason f o r  farmland r e s t o r a t i o n ,  however, is  

the p reva i l i ng  conviction t h a t  t o  allow valuable s o i l  t o  be i r revocably 

destroyed by a s t r i c t l y  temporary land use - mining - would represent  

extreme f o l l y .  Saving the loes s  has become one of t he  h ighes t  p r i o r i t y  
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i t e m s  of land planning i n  t h e  Rhineland, r e f l e c t i n g  a bas i c  land e t h i c  

which cannot be evaluated o r  explained i n  purely economic terms. 

5.3.2 Struc tur ing  the New Landscape 

The s p o i l  material and s o i l  from a c t i v e  mines is t ranspor ted  

t o  the  s i t e  s e l ec t ed  f o r  r e s t o r a t i o n  and is used t o  f i l l  i n  t h e  deep p i t s  

l e f t  by earlier mining operat ions.  There, a completely new landscape, 

w i t h  a topography spec i f i ed  by p r i o r  design,  gradual ly  takes shape. 

Mammoth spreader machines, q u i t e  s i m i l a r  t o  t h e  wheel excavators used 

i n  ex t r ac t ing  t h e  brown-coal, a r e  used t o  d i s t r i b u t e  t h e  s p o i l  ma te r i a l  

evenly over t h e  a rea  being reclaimed. Each spreader weighs 2,300 tons  and 

requi res  only two opera tors .  A s i n g l e  machine is capable of handling up 

t o  200,000 cubic yards of material da i ly .  The t r anspor t a t ion  network of 

conveyor b e l t s  and t r a i n s  on heavy duty tracks descr ibed e a r l i e r  br ings  a 

steady stream of s p o i l  mater ia l  t o  t h e  spreaders ,  enabling continuous 

operat ion.  Ordinary bul ldozers  are used t o  l e v e l  o f f  and compact t h e  

overburden i n  prepara t ion  f o r  applying t h e  top  l a y e r  of  l oes s .  

Before t h e  loes s  is appl ied ,  t h e  sur face  of t h e  prepared a rea  is  

d e l i b e r a t e l y  furrowed, o r  deeply roughened, t o  prevent  the formation of a 

c l e a r  i n t e r f a c e  between t h e  top  l a y e r  of l oes s  and t h e  substrata. In  t h e  

pas t ,  t he  same spreader machines used t o  d i s t r i b u t e  t h e  s p o i l  ma te r i a l  

were also used to  apply t h e  loes s .  Again, f i n a l  l eve l ing  of  t h e  su r face  

is performed with bul ldozers  , which produce some undesirable  compacting 

of t h e  top  l aye r  t o  depths of about one foo t .  Harrow disks  are employed 

t o  break up t h e  compacted loes s  before p lan t ing .  I n  recent  t imes ,  an 

a l t e r n a t i v e  method of applying t h e  top  l a y e r  of l o e s s  has been developed. 

A f t e r  t h e  spoil material has been d i s t r i b u t e d ,  t h e  sur face  is divided i n t o  
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Mined land near Berrenrath,  W e s t  Germany is  being res tored  t o  a g r i c u l t u r a l  
product ivi ty .  
which is  hauled i n  by r a i l  and conveyor b e l t .  
t r a c t  of land has been subdivided i n t o  polders  i n  preparat ion f o r  applying 
t o p s o i l  by the s l u r r y  technique. 
expressway has been l e f t  u n f i l l e d  by the spreader machines, i n  accordance 
w i t h  long-range regional  development plans.  

Above, a spreader machine d i s t r i b u t e s  loose s p o i l  material 
I n  the  lower foreground, a 

A t  the r i g h t ,  the roadbed of a fu tu re  

G i a h t  spreader machines, s i m i l a r  i n  appearance t o  the  bucket wheel 
excavators,  a re  used t o  spread s p o i l  material on the  dis turbed land. 
In  some cases ,  the machines a r e  a l s o  employed t o  spread ou t  the  f i n a l  
l aye r  of topso i l .  
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s m a l l  diked a reas ,  or polders .  The dikes  c o n s i s t  simply of loose ly  p i l e d  

loes s  and a r e  about two yards i n  height .  Loess and water a r e  mixed i n  a 

one-to-one r a t i o  and pumped through pipes  i n t o  t h e  polders ,  which a r e  

f r o m  f i ve  t o  t e n  acres  i n  s i z e .  

i n  successive s t eps ;  the polder  is flooded with s l u r r y  t o  a depth of about 

two f e e t  and allowed t o  dry before more s l u r r y  is appl ied.  

is repeated u n t i l  t h e  f i n a l  six-foot-thick top  l a y e r  of  l oes s  has been 

obtained. 

bu t  i n  unfavorable weather up t o  e igh t  months may be required.  

The app l i ca t ion  of s l u r r y  is c a r r i e d  out  

This process 

Normally, a month or two is  required f o r  t he  drying process ,  

The s l u r r y  technique of applying l o e s s ,  adapted from methods 

developed i n  Holland t o  reclaim land from t h e  s e a ,  is  f a s t e r  and more eco- 

nomical than mechanical methods. 

o the r  super ior  a t t r i b u t e s  as  wel l .  For example, t h e  pore volume of land 

prepared by the s l u r r y  method is higher than t h a t  of e i t h e r  v i r g i n  s o i l  o r  

mechanically prepared land.  During t h e  p a s t  s eve ra l  years ,  t h e  method 

has found increasing app l i ca t ion  i n  Germany, and much p r a c t i c a l  experience 

has been gained. To a la rge  ex ten t ,  t h e  ease with which t h e  s l u r r y  is 

prepared depends upon the  condi t ion of t h e  loes s .  I f  t h e  loes s  is s t rongly  

wetted,  it does not r e a d i l y  form a suspension and loess-to-water r a t i o s  o f  

1-to-3 may be required.  On t h e  o t h e r  hand, i f  t h e  loes s  w a s  mined and 

s tored  during r e l a t i v e l y  dry weather, r a t i o s  as low as  1-to-0.7 s u f f i c e .  

The s l u r r y  discharge p ipe  must be r e loca ted  seve ra l  t i m e s  during the  f i l l i n g  

of a po lder  t o  prevent t h e  formation of zones with d i f f e r e n t  loess p a r t i c l e  

s i z e s .  During the  f i r s t  s l u r r y  app l i ca t ion  the  loes s  s e t t l e s  ou t  and 

p a r t l y  s e a l s  t h e  bottom. I n  subsequent app l i ca t ions ,  l e s s  water pene t ra tes  

Furthermore, i t  has been found t o  possess 
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The r i c h  top-layer  of loes s  i s  s e l e c t i v e l y  s t r ipped  off and saved a t  t h e  
a c t i v e  mine s i t e s .  Heavy duty t r a i n s  t r anspor t  the loes s  t o  nearby land 
areas  undergoing reclamation. 

-72 

1 /' 

-. -- 
A loading machine scoops the  loes s  ou t  of the  d i t c h  and loads i t  onto 
a conveyor b e l t  leading t o  the  s l u r r y  s t a t i o n .  
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The loes s  e n t e r s  t he  s l u r r y  s t a t i o n  where it i s  mixed with water and 
pumped t o  out lying f i e l d s .  

-2 - - - - . ̂̂  - 

The slurry gushes out  of a pipe i n t o  spec ia l ly  
polders.  Af te r  drying ou t ,  it leaves behind a 
loess .  

prepared diked areas ,  o r  
6-foot-thick top  l aye r  of 
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i n t o  the  subsoil and consequently the  drying process can be g r e a t l y  speeded 

by simply dra in ing  o f f  t h e  water a f t e r  the  loes s  has s e t t l e d .  

Once t h e  land  has received the  top  l a y e r  of loess, it is 

important t o  e s t a b l i s h  a vegetat ion cover as quickly a s  poss ib le .  Such a 

cover prevents  hardening of t he  ground from heavy r a ins  and s i l t a t i o n  and 

makes it d i f f i c u l t  f o r  undesirable  weeds and o t h e r  p l a n t  growth t o  gain a 

foothold.  

i n i t i a l l y  d i f f i c u l t  because of i t s  so f tnes s .  A t  f i r s t ,  the  land cannot 

s u s t a i n  t h e  heavy loads of normal farm machinery, and special l ight-weight 

equipment must be used t o  work t h e  ground and SOW the  f i r s t  crop of a l f a l f a .  

Once e s t ab l i shed ,  t he  vegetat ion assists i n  drying out  the  polder ,  

and t h e  root  system pene t r a t e s  deeply i n t o  the  f r e s h  land. I f  reclamation 

occurs i n  l a te  f a l l  o r  e a r l y  win ter  so t h a t  crops cannot be p lan ted  a t  

once, s p e c i a l  measures must be taken t o  prevent  sur face  hardening due t o  

win ter  p r e c i p i t a t i o n .  Experience has shown t h a t  the  land should be deeply 

furrowed a f t e r  t h e  loess  is appl ied.  The ground then tends t o  f r eeze  i n  

rough clumps during the winter ,  promoting the  drying process and allowing 

e a r l y  spr ing p l an t ing .  

Working land which has been formed by the  s l u r r y  method is  

5.3.3 I n i t i a l  Cu l t iva t ion  and Inter im Management 

The newly reclaimed farmland is r e t a ined  by the  company f o r  an 

in t e r im  f ive-year  period. During t h i s  t i m e  it is subjec ted  t o  in tense  

management by a g r i c u l t u r a l  exper t s  of t he  brown-coal mining company. The 

land improvement methods are based on experience and the  r e s u l t s  of 

s c i e n t i f i c  research which has i n  p a r t  been c a r r i e d  out  i n  cooperation with 

the  Agronomy I n s t i t u t e  of t he  Universi ty  of Bonn. The f i e l d  work i s  con- 

ducted by t r a i n e d  personnel,  working from c e n t r a l l y  loca t ed  company farms, 
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t o  assure  t h a t  uniform methods of s o i l  p repara t ion  and f e r t i l i z a t i o n  a r e  

used. The company farms a l s o  serve f o r  conducting d ive r se  experiments i n  

s o i l  physics and a g r i c u l t u r a l  chemistry. A primary ob jec t ive  of t h e  

in t e r im  management program is t o  bu i ld  up t h e  humus and n u t r i e n t s  i n  t h e  

s o i l .  The n u t r i e n t  l e v e l  can be regained r a t h e r  quickly by t h e  use of 

f e r t i l i z e r ,  o r  by p l an t ing  leguminous crops such a s  a l f a l f a  o r  lup ine .  

Restoring the  humus l e v e l  which preva i led  before  mining, however, i s  a 

much slower process .  

The humus content  of t h e  newly r e s to red  land  averages about 0 .5  p e r  

cent while t h a t  of undisturbed areas  i n  the  same v i c i n i t y  ranges from 1 . 3  

t o  1.8 percent .  For t h i s  reason, a l f a l f a  is pr ized  not only f o r  i ts  

a b i l i t y  t o  f i x  n i t rogen ,  but a l s o  because of i t s  deep roo t  system which 

cont r ibu tes  t o  t h e  build-up of humus when t h e  p l an t  is harvested.  Research 

has shown t h a t  normal crop r o t a t i o n  increases  t h e  humus l e v e l  by only 0.04 

t o  0.05 percent  annually.  Therefore,  o the r  methods a r e  employed t o  

speed the  process of s o i l  conditioning. The s tubble  from winter  rye ,  which 

follows t h e  a l f a l f a  crop, is disked and plowed under. Sewer s ludge,  com- 

posted garbage, and o the r  organic  wastes have been used experimentally t o  

increase t h e  humus l e v e l .  Rape, a p l a n t  of t h e  mustard family used f o r  

fodder,  is sometimes sown a f t e r  t h e  gra ins  have been harvested and t h e  

straw and s tubble  disked i n t o  t h e  s o i l .  The p l a n t  i s  f e r t i l i z e d  t o  achieve 

r ap id  growth and t h e  p l a n t  fo l i age  i s  then  plowed under as a form of green 

manure. Since rape possesses a f l e x i b l e  p l an t ing  da te  and is  r e l a t i v e l y  

inexpensive,  t he  method has proved a t t r a c t i v e .  

The reclaimed land requi res  higher  than usua l  appl ica t ions  of f e r t i l i -  

z e r  f o r  a t  l e a s t  the f i r s t  t e n  years of c u l t i v a t i o n .  Experiments have 
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shown t h a t  t he  optimal amounts on the  newly r e s to red  land are :  135 t o  180 

pounds of P2O5 and K 2 0  pe r  ac re ,  and 180 pounds of n i t rogen  pe r  acre .  

Control led experiments were c a r r i e d  ou t  by t h e  Agronomy I n s t i t u t e  of t h e  

Universi ty  of  Bonn t o  determine the crop y i e lds  a t t a i n a b l e  on res tored  

mining lands during t h e  f i v e  year  per iod of in te r im management. 

t a l  p l o t s  of land  which had been r e s to red  by t h e  s l u r r y  technique were 

Experimen- 

se l ec t ed  near  Inden, Germany and cont ro l  experiments were conducted on 

nearby, similar land which had not been d is turbed  by sur face  mining. 

The r e s to red  land w a s  f i r s t  conditioned by p l an t ing  a crop of  a l f a l f a .  

In  succeeding years ,  i d e n t i c a l  crops were p lan ted  on t h e  r e s to red  and 

t h e  undisturbed land. The r e s u l t s  are shown i n  Table 3. 

Table 3 .  C.omparison of Crop Y i e l d s  on Restored Land and Undisturbed 
Land Over a Five Year Period.* 

Year Crop Yield (pounds p e r  ac re )  
Old Land New Land 

1962 Winter Rye 3822 4108 

1963 Rape (dry m a s s )  
O a t s  

1964 Sugar Beets 
R o o t s  
% Sugar 
Foliage 

1965 Sugar Beets 
Roots 
% Sugar 
Foliage 

1965 Winter Wheat 

1965 Winter Wheat 

3349 
3411 

44025 
16.7 

34291 

46168 
15.4 

65010 

5537 

4688 

3456 
3367 

54652 
16.7 

43489 

46168 
16.5 

60278 

5572 

5019 

*Number of pounds t o  t h e  bushel: rye  (561, wheat (601, and oa t s  (32 ) .  
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6. SOCIAL AND ECONOMIC IMPROVEMENTS 

6 . 1  Agricul ture  

The p r i n c i p l e  of primogeniture - o r  t h e  exclusive r i g h t  of t h e  e l d e s t  

son to  i n h e r i t  his f a t h e r ' s  land - i s  not embodied i n  t h e  inher i tance  laws 

of North Rhine Westphalia. A s  a r e s u l t ,  once-large farms have gradual ly  

become s p l i n t e r e d  and subdivided over t h e  cen tu r i e s ,  as t h e  property passed 

from one generat ion t o  t h e  next.  Today, it is not uncommon f o r  a farmer t o  

own, o r  t o  have t o  l e a s e ,  numerous s m a l l  pa rce l s  of land which may be widely 

separated from one another.  Such a land-holdings p a t t e r n  is  highly i n e f f i -  

c i e n t  because it precludes t h e  app l i ca t ion  of modern, mechanized methods of 

farming. Consequently, a consol ida t ion  of t he  many small  holdings t o  form 

l a r g e r ,  economically v i ab le  un i t s  has long been a prime ob jec t ive  of 

governmental planning. Obviously, t h e  handling of such a s e n s i t i v e  i s s u e  

requi res  much ca re ,  i f  t h e  reform is  t o  be accomplished i n  an equi tab le  

manner. Hence, i n  s e t t l e d  a reas ,  t h e  land consol ida t ion  program must proceed 

slowly and caut iously t o  avoid arousing d i s s a t i s f a c t i o n .  

i n  the  rese t t lement  of reclaimed brown-coal lands ,  i t  w a s  recognized a t  t h e  

onse t  t h a t  a unique opportuni ty  ex i s t ed  f o r  quickly accomplishing t h e  

des i  red land consol idat ion.  

On t h e  o the r  hand, 

Resettlement cons i s t s  of two d i s t i n c t l y  separa te  t r ansac t ions  : the  

indemnification of t h e  farmer f o r  property conf i sca ted  and t h e  purchase of 

new, reclaimed land from t h e  mining company. In  t h e  s a l e  of r e s to red  land ,  

t h e  mining company favors buyers who were d i s loca ted  by t h e  mining opera- 

t i o n s .  The purchaser i s  granted a $190 p e r  acre  rebate by t h e  mining 

company t o  compensate f o r  t h e  ex t r a  f e r t i l i z e r  and seeding cos t s  i n i t i a l l y  

required i n  c u l t i v a t i n g  reclaimed land.  An i n t r i c a t e  method has been 
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worked out  t o  es t imate  f a i r l y  t h e  worth of farms conf i sca ted  by t h e  mining 

company. S t a t e  assessors  appraise  the  property and judge t h e  value of t he  

land not  only on t h e  b a s i s  of i ts  area, but a l s o  according t o  its f e r t i l i t y  

as e s t ab l i shed  by p a s t  records of crop product iv i ty .  

and such ex te rna l  improvements as woods, orchards , and w e l l s  a r e  appraised 

by tak ing  i n t o  account t h e i r  cur ren t  replacement c o s t  and t h e i r  p re sen t  

deprec ia t ion  based on age. The value of each i t e m  is added t o  ob ta in  the  

f i n a l  se t t lement  sum. 

he may appeal through t h e  cour t s .  However, t h i s  happens i n  less than  one 

out  of s i x  cases .  

enables t h e  farmer t o  purchase new land and bui ldings.  

ment cos t s  may be is revealed by a recent  survey, which found t h a t  t h e  t o t a l  

investment i n  bui ld ings  on an average farm i n  North Rhine Westphalia 

amounts t o  about $70,000. 

The farm bui ld ings  

I f  t h e  farmer is d i s s a t i s f i e d  with t h e  nego t i a t ions ,  

The set t lement  payment, supplemented by savings and loans ,  

How high t h e  replace-  

The near ly  3,000 acre a g r i c u l t u r a l  community which is  cur ren t ly  being 

developed on reclaimed land near  Berrenrath,  i n  t h e  southern s e c t o r  of t h e  

brown coal f i e l d ,  i l l u s t r a t e s  t h e  new socio-economic s t r u c t u r e  which is  

being a t t a i n e d .  The new community, now near ly  one-third completed, w i l l  

eventual ly  comprise some 27 separa te  farms, each w i t h  40 t o  80 acres  i n  a 

s i n g l e  t r a c t  of land. The community is being b u i l t  according t o  plans 

spec i f i ed  by the  winning en t ry  t o  a landscape design con te s t  sponsored by 

the  s t a t e  of North Rhine Westphalia. The plan envisages 70 Percent  of 

t h e  land being used f o r  c u l t i v a t i o n ,  20 percent  f o r  fo re s t ed  t r a c t s ,  and 

t h e  rest f o r  v i l l a g e  growth and indus t ry .  The farmers a r e  c lus t e red  

toge ther  i n  small  hamlets of about s i x  t o  e i g h t  f ami l i e s  each. Contrary 

t o  usual German p r a c t i c e ,  t h e  farm dwellings a r e  loca ted  amidst t h e  
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The above house and farmyard f a c i l i t i e s  are constructed on reclaimed 
land near  Berrenrath,  W e s t  Germany. 

A farmer in spec t s  crops of sugar  bee ts  and pota toes  on r e s to red  land 
near  Quadrath-Ichendorf. The crops a r e  growing on f e r t i l e ,  res tored  
land which i s  less than f i v e  years  old.  
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In  the  foreground above, hay i s  harvested i n  W e s t  Germany on reclaimed 
land less than two years  old. I n  the  background, the  adjacent  brown- 
coa l  mining operat ion continues. 

_..̂ ..* .-* 7, 

A r e s i d e n t i a l  s treet  i n  Neu-Mgdrath, West Germany, which was bui  
replace an o lde r  v i l l a g e  caught up i n  t h e  pa th  of the  brown-coal 
mining operations.  

.It t o  
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cu l t iva t ed  f i e l d s  , reducing unnecessary t r a v e l i n g  t ime. The hamlet 

pa t t e rn  reduces t h e  i s o l a t i o n  of an ind iv idua l  farm family and makes it 

poss ib l e  f o r  severa l  farmers t o  pool resources i n  purchasing expensive 

farm equipment s ince t h e  machinery can then  be used communally. 

of t he  farms, t he  spacious modern bui ldings , and t h e  economies afforded 

by cooperative endeaver make it l i k e l y  t h a t  t h e  Berrenrath a g r i c u l t u r a l  

community w i l l  remain economically r e s i l i e n t  f o r  many decades t o  come. 

6 . 2  Vil lages  

The s i z e  

Whole v i l l a g e s ,  caught up i n  the  path of t h e  brown coa l  mining 

opera t ions ,  must be t o r n  down and re loca ted .  

uproots people and i n s t i t u t i o n s  as  w e l l  a s  t h e  landscape i t s e l f .  

number of people evacuated from t h e i r  homes and r e s e t t l e d  i n  f u l l y  new 

loca t ions  reached a t o t a l  of 19,552 a t  the  beginning of 1 9 7 1  and is  

expected t o  grow t o  30,000 by t h e  end of t h i s  century.  In  a l l ,  near ly  

5,000 homes, farms, and places  of business have been forced t o  y i e l d  

t o  the  brown-coal industry and move elsewhere. Moving an e n t i r e  v i l l a g e  

requi res  extensive preparat ions and t akes  a r e l a t i v e l y  long time. For 

t h i s  reason, t h e  dec is ion  must be reached and made known well  i n  advance 

of t h e  planned s ta r t  of mining. Most of t h e  v i l l a g e s  which have been 

re loca ted  a r e  f a i r l y  small  i n  s i z e ,  with a population of about 350 t o  

2,000 inhab i t an t s .  I n  some few cases ,  p a r t i c u l a r  v i l l a g e s  have been 

spared because of t h e i r  h i s t o r i c  i n t e r e s t  o r  because they a re  loca ted  

c lose  t o  t h e  edge of t h e  brown coa l  f i e l d .  

Thus, t h e  mining juggernaut 

The 

The v i l l a g e r s  p a r t i c i p a t e  d i r e c t l y  i n  s e l e c t i n g  a new town s i t e ,  

choosing one from a dozen o r  so p o s s i b i l i t i e s  which have been presented 

t o  them. A l l  of t h e  sites being considered have previously been approved 
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by t h e  reg iona l  planning commission. 

v i l l a g e r s  prefer t o  move en masse, r e t a i n i n g  some por t ion  of t h e  community 

i d e n t i t y .  This p r a c t i c e  tends t o  avoid excessive s o c i a l  upheaval and t h e  

c rea t ion  of a condi t ion of root lessness .  

recons t ruc ted  a t  another s i t e ,  o r  t h e  community may decide t o  j o i n  another  

a l ready e x i s t i n g  town. The l a t t e r  is des i r ab le  because t h e  connecting 

a r t e r i e s  of t r anspor t a t ion  a l ready  e x i s t ,  and t h e  consol idated populat ion 

p a t t e r n  which r e s u l t s  makes it poss ib le  f o r  t h e  new, merged community t o  

a f fo rd  improved publ ic  s e rv i ces .  The new cornuni ty  invar iab ly  provides 

b e t t e r  schools ,  parks ,  sports f a c i l i t i e s ,  and playgrounds than  t h e  o l d  one. 

Because of unsa t i s f ac to ry  condi t ions i n  the o ld  v i l l a g e ,  t h e  rese t t lement  

i n  many cases amounts t o  near ly  a complete urban renewal ac t ion .  

P a s t  experience has shown t h a t  t h e  

The v i l l a g e  may simply be 

Mining company representa t ives  negot ia te  d i r e c t l y  with t h e  ind iv idua l  

v i l l a g e r s  t o  determine a f a i r  se t t lement  payment f o r  t h e  conf i sca ted  

property.  

rep lace  h i s  home a t  t h e  new town s i t e .  Generally t h e  new homes are 

s u b s t a n t i a l l y  improved - l a r g e r  than before ,  and with c e n t r a l  hea t ing  and 

indoor plumbing. The added improvements a r e  pa id  f o r  p r i v a t e l y ,  no t  by 

t h e  mining company. The new v i l l a g e  is  designed according t o  modern 

p r inc ip l e s  by profess iona l  a r c h i t e c t s  and planners  commissioned by t h e  

town counci l .  By-pass roads sepa ra t e  t h e  r e s i d e n t i a l  s ec t ion  from areas 

of heavy t ra f f ic ,  and more space i s  a l l o t e d  f o r  playgrounds, ba l l  parks 

and kindergartens.  The businesses  are c e n t r a l l y  loca ted ;  t h e  v i l l a g e  

is provided with a sewer system, more publ ic  green areas, and is genera l ly  

m o r e  compact and e f f i c i e n t  than  t h e  former one. Given t h i s  type of  

choice,  t h e  v i l l a g e r s  apparent ly  p r e f e r  t o  trade t h e  picturesqueness of  

The money pa id  by t h e  mining company enables  t h e  v i l l a g e r  t o  
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t h e i r  o l d  towns f o r  a new environment with more modern conveniences. 

A soc io logica l  survey of s o m e  r e s e t t l e d  communities revea ls  t h a t  

the  end r e s u l t  has been genera l ly  s a t i s f a c t o r y .  According t o  t h e  survey, 

85 percent  of t h e  r e s e t t l e d  people a r e  happier  i n  t h e i r  new homes, and 

57 percent l ikewise p re fe r  t h e  new loca t ion  of t he  town. Some 83 per- 

cent of those interviewed bel ieve t h a t  t h e  advantages outweigh the  d is -  

advantages i n  rese t t lement .  This does not  imply, however, t h a t  t h e  

rese t t lement  proceeds without a c e r t a i n  quota of worry and concern. The 

typ ica l  evacuee experiences f ee l ings  of anxiety about his f u t u r e  job ,  

income, t h e  new school and community accommodations, his s o c i a l  p o s i t i o n  

i n  t h e  new community, and the  unavoidable problems involved i n  cons t ruc t ing  

a new house. On t h e  plus  s i d e ,  however, he gains  t h e  following: 

1. He receives  a des i r ab le  bui ld ing  l o t  loca ted  on an improved 

r e s i d e n t i a l  s t r e e t  away from areas  of heavy t r a f f i c .  

2 .  H i s  modern, new home is equipped with c e n t r a l  heat ing and 

indoor plumbing and is considerably more spacious,  - near ly  one-third 

l a r g e r  than his former dwelling. 

3. H i s  new house is worth more, w i l l  l a s t  longer ,  and has lower 

maintenance c o s t s  than h i s  o ld  one. 

4. I n  bui ld ing  a new home, he rece ives  s u b s t a n t i a l  federal t a x  

advantages which are provided i n  Germany t o  encourage t h e  cons t ruc t ion  

of r e s i d e n t i a l  housing. 

6.3 Recreation 

The r e c u l t i v a t i o n  of mined lands furn ishes  a unique opportuni ty  t o  

scu lp ture  t h e  new landscape t o  meet t h e  r e c r e a t i o n a l  needs of t h e  people 

as w e l l  as t o  serve t h e  i n t e r e s t s  of commerce, i ndus t ry ,  and ag r i cu l tu re .  



The growing populat ion and changing l i f e  s t y l e s  i n  Germany have combined 

t o  create an unprecedented demand f o r  outdoor r ec rea t iona l  f a c i l i t i e s  a t  

t h e  same time t h a t  ever  g r e a t e r  amounts of  land are being consumed for 

highways, c i t i es ,  indus t ry ,  and m i l i t a r y  uses.  For t h i s  reason, land 

reclamation i n  the Rhineland brown-coal f i e l d s  is planned i n  such a way as 

t o  provide f o r  mul t ip le  land usage. 

meet t he  commercial need f o r  lumber production, but  a l s o  t o  provide 

r e s t f u l  s e t t i n g s  for  weekend r e l axa t ion .  The a g r i c u l t u r a l  landscape as 

w e l l  i s  p r i zed  f o r  its p o t e n t i a l  r ec rea t iona l  value.  

p lan ted  by t h e  mining company on reclaimed farmland t o  d iv ide  t h e  f i e l d s  and 

p r o t e c t  t h e  land aga ins t  moisture loss from a c t i o n  of  t h e  sun and wind. 

These windbreaks and groves of trees amidst t h e  c u l t i v a t e d  f i e l d s  provide 

a scen ic  v a r i e t y  which a t t r a c t s  count less  c i t y  dwellers on Sunday af ternoons.  

The wel l  maintained farm roads,  with s i d e  paths  and benches, enable t h e  

e l d e r l y  as w e l l  as t h e  young t o  undertake l e i s u r e l y  strolls and enjoy a 

c l o s e r  contact  with nature  than would otherwise be poss ib l e  i n  their 

urban l i f e .  

The f o r e s t s  a r e  p lan ted  not  only t o  

Trees and hedges are 

The o l d e s t  and m o s t  impressive r e s to red  region l ies  i n  the  southern 

sec t ion  of t h e  coalfield near  Briihl, where a forest-and-lake landscape of 

d i s t i n c t i v e  charm has been created.  The numerous ponds and lakes, formed 

from deep p i t s  l e f t  over from t h e  l i g n i t e  mining, have been a r t f u l l y  

f i t t e d  i n t o  t h e  landscape and are scarce ly  d i s t ingu i shab le  from n a t u r a l  

bodies of water. The lakes  have s loping shores and shallow edges which 

a r e  p lan ted  t o  reeds and grasses  t o  provide w i l d l i f e  h a b i t a t s .  The 

r e s to red  region comprises some 3,000 acres  and serves  both as a r ec rea t ion  

park and a w i l d l i f e  preserve.  Because of t h e  many oppor tuni t ies  f o r  
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A f o r e s t  and lake  landscape has been crea ted  on surface-mined land 
near  Briihl, West Germany. Today, t he  land serves  as a w i l d l i f e  
preserve and recrea t ion  park. The land w a s  r e s to red  some f i f t y  
years  ago. 

The th i r ty-n ine  a r t i f i c i a l  l akes  and ponds formed on former mining 
lands  provide oppor tun i t i e s  f o r  water s p o r t s  to thousands of week-end 
v i s i t o r s  from the  g r e a t e r  Cologne area. 



water spo r t s  and h ik ing ,  the park attracts some 20,000 v i s i t o r s  each 

weekend from t h e  g r e a t e r  Cologne area. 

Fores t ry  Divis ion of t he  mining company and t h e  S t a t e  Forestry Service i n  

cooperation with c i v i c  organizat ions of neighboring communities. 

achievements here ,  and elsewhere i n  the Rhineland brown-coal area, demon- 

strate tha t ,  with proper  planning and e f f o r t ,  t h e  needs of indus t ry  for 

r a w  materials and power can be m e t  without producing excessive environmental 

damage. 

It  is maintained j o i n t l y  by t h e  

The 

7. GOVERNMENT REGULATION AND SUPERVISION 

7 . 1  H i s t o r i c a l  Development 

The present  form of t h e  brown-coal indus t ry  and t h e  adoption of 

enl ightened land r e s t o r a t i o n  p r a c t i c e s  i n  Germany evolved gradual ly  over  

t h e  p a s t  s eve ra l  decades. Although r e f o r e s t a t i o n  of  land areas d is turbed  

by l i g n i t e  surface-mining has been c a r r i e d  out  i n  Germany s ince  t h e  e a r l y  

1 9 2 0 ' ~ ~  t h e  p r a c t i c e  of r e s t o r i n g  land f o r  a g r i c u l t u r a l  use w a s  not  

i n s t i t u t e d  u n t i l  much later.  The loca t ion  of t h e  Rhineland l i g n i t e  

depos i t s ,  i n  t he  midst of r i c h ,  f e r t i l e  farmland, provided a s t rong  

incent ive  €or this type  of land reclamation. Publ ic  concern over  the 

l a rge  tracts of unreclaimed land l e f t  over from World War I1 began t o  

appear a f t e r  t h e  w a r ,  p a r t i c u l a r l y  i n  the v i c i n i t y  of Cologne, where t h e  

proximity of t h e  mining operat ions made t h e  d is turbed  lands highly v i s i b l e  

t o  g r e a t  numbers of people. A s  a r e s u l t ,  new surface-mining con t ro l  

l e g i s l a t i o n  w a s  enacted i n  the year  1950 t o  assure  o rde r ly ,  well-planned 

mining p rac t i ces .  

On March 11, 1950, t h e  s ta te  l e g i s l a t u r e  of North Rhine Westphalia 
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passed Germany's f i r s t  Regional Planning Law. This  l a w ,  modified i n  

May 1962, e s t ab l i shed  a Land Planning Commission charged with t h e  responsi-  

b i l i t y  of developing o v e r a l l  guidel ines  f o r  land use wi th in  t h e  state. 

The main purpose of t h e  commission i s  t o  help coordinate  t h e  d ive r se  

s o c i a l ,  economic, and i n d u s t r i a l  a c t i v i t i e s  of the region.  The commission 

designates  s p e c i f i c  land a reas  f o r  use by a g r i c u l t u r e ,  f o r e s t r y ,  and 

indus t ry  and sets t h e  boundaries of populated se t t lements .  It develops 

long-range plans fo r  t r anspor t a t ion  a r t e r i e s  and networks, t h e  preserva t ion  

of h i s t o r i c  s i t e s ,  and t h e  cons t ruc t ion  of r ec rea t iona l  f a c i l i t i e s  t o  serve 

t h e  e n t i r e  region.  On Apri l  4 ,  1950, t h e  state l e g i s l a t u r e  enacted two 

add i t iona l  l a w s  applying s p e c i f i c a l l y  t o  t h e  brown-coal producing areas of 

t h e  region. These a r e  The Law f o r  Overall  Planning i n  t h e  Rhineland Brown 

Coal Area (Gesetz uber d i e  Gesamtplanung i m  Rheinischen Braunkohlengebiet - 

GS NW. S. 450) and another law e s t a b l i s h i n g  a Community Fund t o  f inance 

land r e s t o r a t i o n .  The f irst  of t hese  laws crea ted  t h e  Brown Coal 

Committee which develops d e t a i l e d  p lans  f o r  exp lo i t i ng  t h e  l i g n i t e  resources  

of t h e  state wi th in  t h e  framework and s p i r i t  of t h e  o v e r a l l  regional  planning 

law. 

7 . 2  The Brown Coal Committee 

The bas i c  r e s p o n s i b i l i t y  of t h e  Brown Coal Committee is  t o  safeguard 

land areas  temporarily used f o r  brown-coal mining from long-term damage and 

from being rendered unsui table  f o r  more l a s t i n g  uses .  This r e s p o n s i b i l i t y  

encompasses more than merely preventing the  c rea t ion  of  deso la t e  a reas  by 

requi r ing  t h a t  t h e  land be r e s to red  f o r  f o r e s t r y  o r  ag r i cu l tu re .  Rather,  i n  

l i g h t  of t h e  general  ob jec t ives  of the  o v e r a l l  reg iona l  planning, t h e  Brown 

Coal Committee assures  t h a t  t h e  land i s  r e s to red  i n  such a way a s  t o  harmon- 

i z e  w i t h  t h e  s o c i a l ,  c u l t u r a l ,  and i n d u s t r i a l  i n t e r e s t s  of t h e  rest of t h e  
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region. The Brown Coal Committee is composed of  27  members (Fig.  2 )  espec- 

i a l l y  selected t o  represent  t he  s o c i e t a l  i n t e r e s t s  m o s t  a f f ec t ed  by t h e  

impact of t h e  mining opera t ions .  

governors i n  Cologne, Aachen, and Dusseldorf; the head of  t h e  s ta te  mining 

agency; t h e  Rhineland land planning commissioner; t h e  minis te r  of a g r i c u l t u r e ;  

a representa t ive  of t h e  Rhineland Agricul ture  Association; t he  d i r e c t o r  of  

t h e  State  Land Sett lement Off ice;  t h r e e  r ep resen ta t ives  from t h e  brown-coal 

mining industry;  t h r e e  r ep resen ta t ives  of mining unions; f i v e  representa-  

t i v e s  from county governments, t h r e e  representa t ives  of t h e  farmers;  one 

representa t ive  of C r a f t s  and Trades;  one r ep resen ta t ive  from t h e  power 

indus t ry ;  one representa t ive  of t h e  stoneware indus t ry ;  one r ep resen ta t ive  

from t h e  i n d u s t r i a l  union f o r  chemistry-paper-ceramics; and one representa-  

t i v e  f r o m  t h e  E r f t  Basin Conservation Club. 

Members of t h e  committee a r e  t h e  d i s t r i c t  
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Fig .  2 .  The Brown Coal Committee of North Rhine Westphalia. 
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This broad base of representa t ion  on t h e  committee a f fo rds  an 

opportuni ty  t o  reso lve  c o n f l i c t s  long before  a c t u a l  mining a c t i v i t i e s  

begin. The committee formulates land r e s t o r a t i o n  requirements based on 

the  fu tu re  use of t h e  land. These requirements a re  determined as e a r l y  

as  poss ib le  t o  enable t h e  mining company t o  design i t s  mining opera t ions  

accordingly.  The primary funct ion of t h e  committee is  t o  a c t  a s  a review 

body t o  consider proposals  f o r  extending mining opera t ions  t o  new land 

areas and t o  make appropr ia te  recommendations t o  t h e  minis ter-president  

of North Rhine Westphalia. A s  can be expected i n  view of t h e  composition 

of t h e  Brown Coal Committee, t h e  f i n a l  recommendation t o  t h e  s t a t e  govern- 

ment is  based on considerat ions of o v e r a l l  land use,  c o n f l i c t i n g  l o c a l  

i s sues ,  and na t iona i  coa l  requirements. The Brown Coal Committee has 

gradual ly  emerged as a powerful fo rce ,  def in ing  t h e  condi t ions under which 

t h e  brown coal  indus t ry  must operate .  Its ex is tence  sub jec t s  t h e  brown 

coa l  indus t ry  t o  pub l i c  s c ru t iny  and has been instrumental  i n  br inging 

about t h e  conservat ion p rac t i ces  of t h e  indus t ry .  The Brown Coal Committee 

serves  as a quasi-publ ic  forum where t h e  divergent  i n t e r e s t s  of s o c i e t y  
* 

can be considered before mining commences. Publ ic  hearings and t h e  signa- 

t u r e  of t h e  s t a t e  chief  executive a r e  required before  t h e  recommendations 

of the  committee become l e g a l l y  binding. 

The adoption of requirements t h a t  a c e r t a i n  por t ion  of t h e  land d i s -  

turbed by t h e  sur face  mining of brown coal  be r e s to red  t o  a g r i c u l t u r a l  

p roduct iv i ty  i l l u s t r a t e s  the  importance of such a planning and review body. 

Short ly  a f t e r  World War 11, a c o a l i t i o n  of a g r i c u l t u r a l  groups wi th in  t h e  

Brown Coal Committee became concerned over  t h e  des t ruc t ion  of f e r t i l e  farmland 

by t h e  mining opera t ions .  In  t h e  l a t e  1950's,  t h i s  c o a l i t i o n  of a g r i -  
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c u l t u r a l  i n t e r e s t s ,  known as  the  "green f r o n t , "  successfu l ly  campaigned 

wi th in  t h e  committee t o  r equ i r e  t h a t  t h e  valuable  t o p  l a y e r  of l o e s s ,  

o f t e n  15 t o  20  f e e t  t h i c k ,  be saved, and t h a t  a po r t ion  of t h e  land d i s -  

tu rbed  by sur face  mining be r e s to red  t o  a g r i c u l t u r a l  p roduct iv i ty .  
ORNL-DWG 71-9847 

LAND PLANNING 
COMMl SSlON 

ENFORCEMENT 

COAL MINING 

Fig.  4. Contro l  of C o a l  Surface Mining i n  Germany 

The key to  t h e  German land r e s t o r a t i o n  program l ies  i n  d e t a i l e d  
advance planning based on the  needs of t h e  region as a whole. When it 
becomes necessary t o  extend mining operat ions t o  new, unopened land a reas ,  
t h e  brown-coal mining company submits a proposal containing comprehensive 
mining and land reclamation plans t o  t h e  Brown Coal Committee. The 
Committee examines t h e  proposal with respec t  t o  reg iona l  planning goals  and 
hears  testimony from t echn ica l  expe r t s ,  r ep resen ta t ives  from t h e  enforcement 
agency, and o t h e r  government agencies which a r e  a f f ec t ed .  The p lan  may be 
accepted, modified, o r  r e j e c t e d  a f t e r  committee d iscuss ion  and review. I f  
t h e  plan is  approved, publ ic  hearings a r e  he ld  t o  d iscuss  i ts  provis ions ,  
and the  plan is f i n a l l y  sen t  t o  t h e  t i t u l a r  head of t he  s t a t e  land planning 
commission f o r  o f f i c i a l  adoption. 

7 . 3  Implementing t h e  Mining and Reclamation Plan 

A f t e r  t h e  mining and land r e h a b i l i t a t i o n  plan is adopted, t h e  State 

Mining Off ice  is respons ib le  f o r  supervis ing i ts  implementation and assur ing  

t h a t  t h e  mining and land r e s t o r a t i o n  a c t i v i t i e s  are c a r r i e d  o u t  i n  accordance 

with i ts  s t i p u l a t e d  provis ions.  The mining company i s  required by l a w  t o  

cooperate by providing a l l  information which t h e  s t a t e  enforcement agency 
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needs t o  ca r ry  ou t  i ts  regula tory  funct ion.  For example, t he  brown-coal 

mining company rou t ine ly  submits a e r i a l  survey photographs every s i x  months 

t o  document i ts  mining and land r e s t o r a t i o n  progress .  The planning and 

enforcement process ,  with p a r t i c i p a t i o n  of non-mining i n t e r e s t s  , a f fo rds  

f l e x i b i l i t y  i n  resolving t h e  s o c i a l  and environmental problems posed by 

sur face  mining. The recommendations of t he  Brown C o a l  Committee serve as 

a l i v i n g  law which changes i n  accordance with t h e  requirements of s p e c i f i c  

s i t u a t i o n s .  Since t h e  de l ibe ra t ions  t a k e  p lace  w e l l  i n  advance of a c t u a l  

mining, amply s u f f i c i e n t  lead time is ava i l ab le  f o r  f u l l  considerat ion of 

a l l  of t h e  i ssues  and problems. By v i r t u e  of its representa t ion  on t h e  

Brown Coal Committee, the s t a t e  enforcement agency is f u l l y  cognizant of 

t h e  s p i r i t  and i n t e n t i o n  behind provis ions of t h e  operat ions plan and is 

ab le  t o  d r a f t  supplementary regula t ions  accordingly.  

7.4 State Mining Off ice  

The S t a t e  Mining Off ice  (Bergamt) of North Rhine Westphalia is t h e  

agency which oversees mining opera t ions  and enforces  t h e  provis ions of th'e 

land r e s t o r a t i o n  plan.  Since most of t h e  German l i g n i t e  depos i t s  a r e  

loca ted  wi th in  t h i s  s ing le  s t a t e ,  near ly  a l l  government con t ro l  of brown- 

coa l  sur face  mining i s  on t h e  s t a t e ,  r a t h e r  than  t h e  f e d e r a l ,  l e v e l .  The 

t a s k  of s e t t i n g  adequate reclamation s tandards is f a c i l i t a t e d  by t h e  lack 

of s i g n i f i c a n t  economic competit ion from neighboring s t a t e s .  The l e g a l  

au tho r i ty  t o  r egu la t e  t he  ex t r ac t ion  of minerals i n  W e s t  Germany der ives  

from a general  mining l a w  based on an o l d e r  Prussian model w r i t t e n  June 24, 

1865. The l a w  reserves  near ly  a l l  mineral  r i g h t s  t o  t h e  s t a t e  which may 

grant  mining concessions t o  p r i v a t e  companies. The concession confers  on 

these  companies t h e  r i g h t  t o  commercially e x p l o i t  t h e  mineral resources  by 
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state-approved methods. T rad i t iona l ly ,  t h e  concession has general ly  been 

granted t o  t h e  d iscoverer  of  new mineral depos i t s  i n  order  t o  encourage 

prospecting. 

Under the  bas i c  Prussian l a w  of 1865, t h e  following minerals are 

s p e c i f i c a l l y  reserved t o  t h e  state: 

- gold,  s i l v e r ,  mercury, i ron ,  lead ,  copper, t i n ,  z inc ,  coba l t ,  

- n icke l ,  arsenic, manganese, antimony, s u l f u r ,  alum, v i t r i o l i c  o r e ,  

- bituminous coa l ,  brown coa l ,  g raph i t e ,  rock s a l t ,  potash sa l t ,  

- magnesia sa l t ,  and borax. 

A s  extensive as t h i s  l i s t  is ,  a number of commercially important minerals 

are omitted.  Among these  minerals are: sand, grave l ,  l imestone, q u a r t z i t e ,  

and pumice s tone .  Pumice s tone is used t o  manufacture l ight-weight bui ld-  

i ng  blocks,  and limestone is mined as a r a w  material f o r  t h e  cement indus t ry .  

I n  some regions of Germany, t h e  mining of t h e s e  materials has produced 

l a rge ,  v i s i b l e  s ca r s  on t h e  landscape. The p r a c t i c e  is being watched with 

growing concern by German conserva t ion is t s ,  some of whom are beginning t o  

advocate t h a t  t h e  mining of a l l  minerals should be subjec t  t o  government 

cont ro l .  

The S t a t e  Mining Off ice  of  North Rhine Westphalia has t h i r t e e n  reg iona l  

o f f i c e s  t o  oversee t h e  mining a c t i v i t i e s  i n  t h e  s t a t e ,  including t h e  mining 

and reclamation opera t ions  of the  brown-coal indus t ry ,  w i t h  i t s  annual 

production of near ly  100 mi l l i on  tons .  Each reg iona l  o f f i c e  is s taffed 

w i t h  about t e n  mine inspec tors ,  usua l ly  t r a i n e d  mining engineers ,  who 

spend m o s t  of t h e i r  t i m e  i n  t he  f i e l d  observing t h e  progress of  opera t ions  

and checking f o r  compliance with regula t ions .  Typical ly ,  a s t a f f  member 

spends only about t w o  days per week a t  h i s  home o f f i c e  keeping necessary 
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records and f i l i n g  r epor t s .  Including adminis t ra t ive  and support s t a f f ,  

t h e  S t a t e  Mining Off ice  of t h e  North Rhine Westphalia employs a t o t a l  of  

some 200 people a t  an average s a l a r y  of about 2,000 DM pe r  month. (The 

cur ren t  exchange r a t e  amounts t o  3.45 DM pe r  d o l l a r . )  Thus, t h e  t o t a l  

ou t l ay  of t h e  agency is  around 5,000,000 DM per  year .  According to i n -  

formation from t h e  Cologne reg iona l  o f f i c e ,  about t h e  same amount of money 

i s  expended each year by t h e  brown-coal mining industry t o  reclaim land  

f o r  a g r i c u l t u r a l  uses .  

Addit ional  study is needed t o  prora te  p rec i se ly  t h e  budget of t h e  

S t a t e  Mining Off ice  of North Rhine Westphalia among t h e  various e x t r a c t i v e  

indus t r i e s  it regula tes .  Nevertheless,  it is already c l e a r  t h a t  t h e  c o s t  

of adminis ter ing and enforcing a strip-mine reclamation b i l l  can c o n s t i t u t e  

a s u b s t a n t i a l  p a r t  of t h e  o v e r a l l  r e s t o r a t i o n  cos t s .  I n  s p i t e  of t h e  

expense, however, a well-supported enforcement agency is v i t a l  to  the  

success of any reclamation program. The agency not only enforces  t h e  

e x p l i c i t  provis ions of t h e  l a w ,  but also,  by wr i t i ng  supplementary regula-  

t i o n s  as p a r t  of i t s  i n t e r p r e t i v e  r o l e ,  l a r g e l y  sets t h e  tone of t h e  

program. I n  Germany, t h e  brown-coal mining industry w a s  a t  f i r s t  re- 

l u c t a n t  t o  undertake t h e  highly expensive reclamation of farmland. The 

regula tory  agency, backed up by a s t rong  l a w ,  played a h ighly  important 

r o l e  i n  br inging about an acceptance of t h e  p r a c t i c e  - today an even 

s l i g h t l y  p r o f i t a b l e  venture .  

8. FORMULATION OF A U . S .  POLICY ON SURFACE M I N I N G  

Some elements of t h e  German sur face  mining and land reclamation 

techniques are appl icable  t o  U . S .  s tr ip-mining i n  s p i t e  of important 
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d i f f e rences  i n  the cl imate ,  t e r r a i n ,  and geologica l  f ea tu re s  o f  t h e  coal-  

bear ing regions of t h e  t w o  count r ies .  Bucket wheel excavators of t h e  type  

used i n  t h e  Rhineland have a l ready  been used i n  North Dakota and I l l i n o i s  

t o  remove sof t ,  unconsolidated overburden, and i n  northern Canada t o  mine 

t a r  sand.13 

loose overburden by conveyor belt  t o  a sepa ra t e ,  i n t e r f a c i n g  t r anspor t a t ion  

system. Because of i ts  digging s e l e c t i v i t y ,  the bucket wheel excavator 

is espec ia l ly  s u i t a b l e  f o r  separa t ing  t h e  f e r t i l e  t op - so i l  from khe re -  

maining overburden material and saving it f o r  l a te r  use i n  land reclamation. 

I t  is not  wel l -sui ted for hard rock digging o r  for  t h e  handling o f  d r i l l e d  

o r  b l a s t e d  materials. S imi la r ly ,  t h e  extremely heavy weight and l imi t ed  

mobil i ty  of t h e  bucket wheel excavator m a k e  it wholly unsui tab le  f o r  

Appalachian contour mining. Nevertheless ,  t h e  c o a l f i e l d s  of t h e  United 

States - espec ia l ly  those i n  t h e  i n t e r i o r ,  northern g r e a t  p l a i n s ,  and 

western provinces - contain v a s t  expanses of  gent ly  r o l l i n g  o r  f l a t  land 

where t h e  German technology could be appl ied i f  t h e r e  w e r e  s u f f i c i e n t  

incent ives  for f u l l  land r e s t o r a t i o n .  

These machines can operate continuously and d e l i v e r  t h e  

Whether o r  not  l e g i s l a t i o n  e x i s t s ,  requi r ing  t h a t  q u a l i t y  land r e s t o r a -  

t i o n  be in t eg ra t ed  i n t o  the  mining cycle  can change t h e  economics of 

mining and thereby inf luence t h e  s e l e c t i o n  of a s p e c i f i c  excavation tech- 

nology. 

t ranspora t ion  system - t o  haul  away and save the t o p s o i l  and t o  t r anspor t  

massive amounts of s p o i l  ma te r i a l  t o  r e f i l l  a reas  - t h e  opera t iona l  c o s t s  

of  excavating would tend t o  d i c t a t e  choosing t h e  g i a n t  shovels and drag- 

l i n e s  cu r ren t ly  being used i n  southern O h i o  and I l l i n o i s .  

t i o n  of t h e  land a f t e r  mining is planned, it may w e l l  be t h a t  s o m e  adaptat ion 

I f  t h e  digging machines do no t  have t o  be coupled t o  a separa te  

I f  f u l l  r e s to ra -  
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of the  excavation and t r anspor t a t ion  system used i n  t h e  Rhineland is  more 

economical and e f f i c i e n t .  In  o the r  words , d i f f e r e n t  conclusions a r e  

reached depending upon what por t ion  of t h e  o v e r a l l  mining cyc le  is included 

i n  the  opt imizat ion process.  Since investments f o r  mining equipment can 

be q u i t e  l a r g e  and t h e  amount of d i s turbed  land is increas ing  r a p i d l y ,  a 

na t iona l  dec is ion  on land reclamation requirements is des i r ab le  as  soon as 

poss ib le .  

In  the  main, t he  methods of land reclamation which are adaptable  from 

those  employed i n  t h e  Rhineland l i g n i t e  f i e l d s  apply t o  t h e  r o l l i n g  p l a t eau  

country and the  f l a t  lands descr ibed e a r l i e r .  I n  such topography, t h e  

s l u r r y  method of spreading loam on graded, f i l l e d - i n  a reas  is  t e c h n i c a l l y  

f eas ib l e .  Of course , as i n  t h e  case of choosing an excavation technology, 

economic considerat ions may favor  some a l t e r n a t i v e  method of accomplishing 

the  same purpose. The l a r g e  amount of d i r e c t e d  research c a r r i e d  o u t  a t  

the  Universi ty  of Bonn t o  determine s u i t a b l e  p l an t s  and trees f o r  revegeta- 

t i o n  of t h e  mined lands,  and the  f a c t o r s  a f f e c t i n g  t h e i r  growth r a t e s ,  should 

be valuable  and usefu l  i n  the  United S t a t e s .  A s  w e  have seen, much of t h e  

environmental degradat ion from su r face  mining can be prevented by making a 

conscient ious e f f o r t  i n  land reclamation. Nevertheless ,  it is s t i l l  too  

e a r l y  t o  exclude t h e  p o s s i b i l i t y  of long-range, adverse e f f e c t s  from sur face  

f i n i n g .  For example, t h e  a l t e r e d  ground s t ra ta  and mineral  content  of 

mined lands could unfavorably a f f e c t  groundwater movements o r  percola t ion  

c h a r a c t e r i s t i c s .  

r e s u l t s  such as increased s o i l  s a l i n i t y  i n  the  mined land areas  o r  elsewhere.  

Although the re  is no reason t o  suspect  t h a t  such events are a c t u a l l y  

occurr ing i n  t h e  Rhineland, t h e  p o s s i b i l i t y  of s u b t l e  , but  u l t imate ly  

These could conceivably lead  t o  undesirable  long-range 
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harmful changes cannot be dismissed. For t h i s  reason, it is important t o  

ga in  a b e t t e r  understanding of poss ib le  geological  effects and t o  continue 

to  develop improved mining techniques.  Preferab ly ,  t h e  new mining methods 

should avoid removing massive amounts of overburden. 

I n  the United States, soc ie ty  has l a rge ly  f a i l e d  t o  provide adequate 

safeguards aga ins t  environmental degradation from sur face  mining. On t h e  

whole, s t a t e  strip-mining and reclamation s tandards have proved t o  be 

inadequate and t h e i r  enforcement i n e f f e c t i v e  . National ly  uniform pub l i c  

p o l i c i e s  a r e  needed c a l l i n g  f o r  f u l l  and prompt r e s t o r a t i o n  of  a l l  land 

areas a f f ec t ed  by sur face  mining a c t i v i t i e s  t o  s l o w  down t h e  o f t e n  

scandalous devas ta t ion  of ou r  land resources  by cur ren t  p r a c t i c e s .  Under 

such a publ ic  po l icy  mining companies could prepare, and submit t o  

a u t h o r i t i e s ,  proposed mining plans and analyses  of t h e  expected environ- 

mental impacts of t h e i r  proposed ac t ions  and, a t  t h e  very least ,  could 

be requi red  t o  take t h e  necessary s t eps  t o  s t a b i l i z e  t h e  d is turbed  land  

areas created.  These mandatory, minimal s t e p s  could include prompt 

revegetat ion of mined lands ,  p rovis ion  of pro tec ted  water run-off systems 

and s e t t l i n g  ponds, and b u r i a l  of sulfur-bear ing minerals t o  reduce ac id  

water drainage. The Tennessee Valley Authority has r ecen t ly  taken  s o m e  

i n i t i a l ,  u n i l a t e r a l  s t eps  i n  t h i s  d i r e c t i o n  i n  t h e i r  coa l  purchasing 

con t r ac t s .  I t  should be r e a l i z e d ,  however, t h a t  t hese  measures a lone 

w i l l  not  s u f f i c e  t o  ensure w i s e  u t i l i z a t i o n  of n a t u r a l  resources .  P lan t ing  

crown vetch or l o c u s t  trees on s p o i l  banks may reduce erosion,  bu t  it would 

be a mockery t o  claini t h a t  t h e  land has thereby been r e s to red .  

ment f o r  f u l l  land r e s t o r a t i o n  implies  t h a t  t h e  land be returned t o  i ts  

o r i g i n a l  condi t ion or ,  i f  no t ,  t o  a condi t ion i n  conformance with a publ ic ly  

approved land-use plan.  

A require-  
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The r e s t o r a t i o n  achievements i n  the  Rhineland clearly demonstrate t h a t  

a meticulously planned, well-funded program can produce impressive r e s u l t s  

i n  land reclamation. The United States urgent ly  needs a planning i n s t i t u t i o n  

l i k e  t h e  Brown Coal Committee t o  formulate and enforce land reclamation 

s tandards which vary according t o  the t e r r a i n ,  c l imate ,  and land-use p a t t e r n  

of t h e  region being considered. The land r e s t o r a t i o n  requirements should 

be based on t h e  intended use of t h e  land a f t e r  mining is completed - 

specifying r e s  t o r a t i o n  r e s u l t s  t o  be achieved r a t h e r  than simply procedures 

t o  be followed. The planning and regula tory  agency should be empowered t o  

ban strip-mining i n  t e r r a i n  where adequate land reclamation is impossible,  

and t o  impose temporary moratoria i n  o t h e r  a reas  where strip-mining would 

adversely affect t h e  publ ic  i n t e r e s t .  The same agency, o r  another ,  would 

a l s o  requi re  ample p o w e r s  t o  enforce compliance with t h e  approved s tandards.  

I n  summary, t h e r e  is much t h a t  can be learned  from t h e  German experi-  

ence i n  r e s t o r i n g  surface-mined lands.  The i r  program has been i n  e f f e c t  

f o r  some twenty years  and has helped t o  minimize s o c i a l  d i s loca t ions  and 

environmental damage from brown-coal sur face  mining. Addit ional  s tudy is 

needed t o  i d e n t i f y  key s o c i a l  and l e g a l  d i f f e rences  between t h e  two count r ies  

and t o  a s c e r t a i n  the form of sur face  mining cont ro l  best s u i t e d  t o  condi t ions 

i n  t h e  United States. 

Westphalia embodies four  main p r i n c i p l e s  which have made it viab le  and 

e f f e c t i v e .  F i r s t ,  t h e  regula t ion  of sur face  mining is incorporated wi th in  

an o v e r a l l  reg iona l  development plan.  This makes it poss ib le  t o  p r o t e c t  

t h e  l a r g e r  i n t e r e s t s  of t h e  whole region. Second, a planning body composed 

of r ep resen ta t ives  from diverse  i n t e r e s t  groups p a r t i c i p a t e s  i n  formulating 

d e t a i l e d  requirements for mining and land r e s t o r a t i o n  long before  t h e  a c t u a l  

The land r e s t o r a t i o n  program i n  North m i n e  
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mining begins.  Thus, a broad spectrum of soc ie ty  is  consul ted and untimely 

has te  is avoided. Thi rd ,  t h e  recommendations of  t h e  planning body are 

submitted f o r  pub l i c  review before being adopted and implemented. This 

provides a p o l i t i c a l  p ressure  r e l i e f  valve a s  w e l l  as a mechanism f o r  de t ec t -  

ing  poss ib le  adverse s ide-ef fec ts  which had escaped considerat ion.  Fourth,  

an enforcement agency is empowered t o  enforce the  plan which is  f i n a l l y  

approved and adopted. The German program o f f e r s  v i s i b l e  evidence t h a t ,  wi th  

d e t a i l e d  advance planning, s t r i k i n g  achievements i n  reducing environmental 

damage from su r face  mining are poss ib le  a t  a p r i c e  t h a t  can be borne by t h e  

consumer. 
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APPENDIX I 

A CONTRAST I N  ATTITUDES 

'I ...... and i f  t h e  publ ic  wants us t o  p l a n t  ro ses  along 
t h e  s p o i l  banks, and i s  w i l l i n g  t o  pay t h e  p r i c e ,  we w i l l  
p l a n t  roses .  A l l  w e  want are c o s t s  p l u s  p r o f i t ,  it is  as 
simple as t h a t . "  

Spokesman f o r  t he  strip-mining 
indus t ry  i n  Appalachia (1971) 

Although p r i v a t e l y  owned and operated,  t h e  Rheinische Braunkohlenwerke 

A .  G. mining company has ex tens ive  land holdings i n  Germany and funct ions 

i n  c lose  cooperation with s t a t e  and federal agencies.  

i t s  l a r g e  s i z e  and many resources,  t he  company i s  able t o  opera te  i n  a 

s o c i a l l y  responsible  manner and a t  t h e  s a m e  t i m e  meet i t s  ob l iga t ions  t o  

i t s  s tockholders .  The following remarks by D r .  E.  G Z r t n e r ,  t he  company's 

P a r t l y  because of 

chairman of  the  board, i l l u s t r a t e  some important d i f fe rences  i n  a t t i t u d e  

between l eade r s  of the  mining industry i n  Germany and some mining indus t ry  

spokesmen i n  the  United S t a t e s .  D r .  Gartner f o r t h r i g h t l y  acknowledges the 

r e s p o n s i b i l i t y  of the sur face  mining indus t ry ,  and of a l l  indus t ry ,  t o  

operate  i n  a way t h a t  w i l l  preserve and p r o t e c t  the environment. That this 

represents  more than m e r e  l i p  s e rv i ce  t o  cu r ren t ly  popular views, i s  a t t e s t e d  

t o  by the s o l i d  conservat ion achievements of the  brown-coal mining indus t ry  

i n  the  Rhineland. Furthermore, w e  should keep i n  mind t h a t  t h e  impressive 

land r e s t o r a t i o n  record of t he  brown-coal indus t ry  i n  Germany, unl ike t h a t  

of t he  na t iona l ized  indus t ry  i n  Great B r i t a i n  and t h e  state-owned systems 

of t he  communist coun t r i e s ,  w a s  achieved wholly without government subsidy. 
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Address by D r .  Erwin GXrtner Chairman of t he  Board, 

Fheinische Braunkohlenwerke A.G.* 

New developments i n  research and technology are cont inuing t o  con t r ibu te  

t o  man's welfare .  However, modem technology and the r ap id ly  increas ing  

populat ion also produce a v a r i e t y  of environmental problems. Po l lu t ion  of 

land,  a i r ,  and water has a l ready reached such proport ions that  i n  many p laces  

the  very ex is tence  of man is threatened. P ro tec t ing  the  environment and 

planning f o r  w i s e  land usage, t he re fo re ,  are among the  m o s t  urgent  problems 

of today. Appeals alone w i l l  no t  he lp ;  the problems must be a t tacked  with 

vigor  and determination. H e r e  w e  are faced with a s o c i e t a l  problem which 

demands i n t e r n a t i o n a l  a c t i o n  and cooperation t o  assure  t h a t  land use p o l i c i e s  

are worked ou t  which w i l l  s a t i s f y  t h e  growing demands of indus t ry  as w e l l  

as t h e  l i f e  support  requirements of nature .  To m e e t  this goal  w i l l  r equ i r e  

s a c r i f i c e s  f r o m  a l l ,  no t  only f o r  our own sakes b u t  also f o r  t h e  coming 

generat ions.  

The European Declarat ion f o r  t h e  Pro tec t ion  of Nature, which w a s  

announced i n  February of t h i s  year  (1970), reminds us t h a t  na ture  is t h e  

primary source of man's phys ica l ,  i n t e l l e c t u a l ,  and s p i r i t u a l  well-being. 

The European Conference on the  Environment reminds and admonishes us t o  use 

our  resources  wisely and spar ingly .  The Conference also appealed t o  the  

mining indus t ry  t o  r e s t o r e  f u l l y  a l l  lands upon completion of  t h e  mining 

operat ions.  This reques t  is  f u l l y  j u s t i f i e d ,  bu t  it should be mentioned 

t h a t  the  amount of land a f f ec t ed  by mining is  ac tua l ly  q u i t e  small i n  

comparison with t h a t  a f f ec t ed  by o t h e r  branches of indus t ry .  

*Translated by E.  A. Nephew, OIWL/NSF Environmental Program. 
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The ex is tence  of man today and i n  the  fu tu re  is unthinkable without 

the  a v a i l a b i l i t y  of  l a rge  q u a n t i t i e s  of r a w  materials and energy. 

Shortages i n  var ious r a w  materials are already v i s i b l e  on t h e  world 

market .  The world 's  supply of minerals i s  l imi ted .  Hence, it is 

v i t a l l y  necessary t o  u t i l i z e  these  resources  spar ingly  and e f f i c i e n t l y .  

The most advantageous methods of e x t r a c t i n g  mineral  commodities 

from t h e  e a r t h  are sur face  mining and d r i l l i n g .  Both methods are gaining 

i n  importance because of t he  b e t t e r  working condi t ions and g r e a t e r  economy 

which they o f f e r .  In  addi t ion ,  they assure  t h e  most complete recovery of 

t he  mineral depos i t s .  

Surface mining a f f e c t s  t he  environment i n  s p e c i a l  ways. T h e  ex ten t  of 

i t s  e f f e c t  can be v isua l ized  when one s tops  t o  consider t h a t  man cu r ren t ly  

t r anspor t s  a g r e a t e r  mss of s o l i d  material than a l l  of t h e  rivers of t he  

world combined. The t o t a l  quan t i ty  of s o l i d s  t ranspor ted  by r i v e r s ,  of 

which some 90% i s  deposi ted on con t inen ta l  shelves ,  amounts t o  1 2  b i l l i o n  

cubic m e t e r s  pe r  year .  I t  is estimated t h a t  by t h e  year  2000, man w i l l  

move s o m e  30 b i l l i o n  tons of sand, grave l  and s tone  annually.  Energy 

requirements f o r  t he  s a m e  year  w i l l  amount to  the  equiva len t  of 2 3  b i l l i o n  

tons  df coa l .  The huge amount of s p o i l  ma te r i a l  which w i l l  r e s u l t  f r o m  

such massive mining is not  even estimated. These numbers c l e a r l y  show 

the  g r e a t  impact which the mineral ex t r ac t ion  indus t ry  w i l l  have on t h e  

environment. Man urgent ly  needs r a w  materials. The achievements of 

technology have provided him with a means of r e s t o r i n g  t h e  land t o  usefu l  

a g r i c u l t u r a l  purposes a f t e r  mining opera t ions  are completed. 

more, t h i s  can be done economically. 

Further-  
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Some 95 mi l l i on  tons  of brown coa l  are produced annually i n  the  

Rhineland area, r e s u l t i n g  i n  about 190 mi l l i on  cubic meters of spoil  

m a t e r i a l .  Our mining opera t ions  are i n  d i r e c t  proximity t o  l a rge  popula- 

t i o n  cen te r s  and are loca ted  on s o m e  of the m o s t  f e r t i l e  land areas of 

Germany. The reclamation of these lands poses var ied  and complex problems 

t o  the  mining indus t ry .  The e f f o r t s  of t h e  brown coal indus t ry  i n  the 

areas  of land reclamation, populat ion rese t t lement ,  and the  c rea t ion  of 

a new i n f r a s t r u c t u r e  go far  beyond t h e  r e l a t i v e l y  modest l e g a l  requirements 

and a r e  l a r g e l y  financed by the  mining indus t ry  i t s e l f .  W e  perceive it a s  

our  r e s p o n s i b i l i t y  t o  employ the  most up-to-date methods and knowledge i n  

our  land reclamation programs. This means comprehensive planning and the 

improvement of land use p a t t e r n s  wherever poss ib le .  I n  r e s e t t l i n g  v i l l a g e s  

we not  only concern ourselves  with pure ly  t echn ica l  and adminis t ra t ive  

procedures, bu t  also s t r i v e  t o  e f f e c t  so lu t ions  i n  t h e  social area which 

w i l l  meet with the  approval of f u t u r e  generat ions.  

Notwithstanding t h i s  g rea t  concern f o r  t h e  common good, the  d i r e c t o r s  

of our  company must a l s o  keep c l e a r l y  i n  mind t h a t  the  Rheinische Braun- 

kohlenwerke A.G. i s  a p r i v a t e  f i r m  t h a t  must make a p r o f i t  and is  faced 

with heavy competit ion.  Clear ly ,  a c o n f l i c t  can occasional ly  arise between 

our p r i v a t e  economic s e l f  i n t e r e s t  and our  concern f o r  t he  welfare  of 

soc ie ty  as a whole. By determined e f f o r t ,  however, we have found ways t o  

reso lve  these  problems. By in t roducing  the  m o s t  modem mining techniques 

and automation, we have been able to  reach t h e  cur ren t  maximum i n  produc- 

t i v i t y .  

One important problem which w e  face  i s  assur ing  an adequate water 

supply t o  a g r i c u l t u r e ,  indus t ry  and the  people of our  region, a region 
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L having an area of about 3000 km . 
cons t ruc t ing  new water works and by making cons tan t  measurements of t h e  

hydrological condi t ions of t h e  region. I n  West Germany, t h e  demand f o r  

w a t e r  w i l l  double by the  year  2000. The concern for  assur ing  an adequate 

water supply to  m e e t  t he  needs of  t h e  populat ion and of indus t ry  is g r e a t  

i n  a l l  i n d u s t r i a l i z e d  regions.  W e ,  too, are forced t o  redouble our  e f f o r t s  

i n  t h i s  f i e l d .  The Rheinische Braunkohlenwerke A.G. has proposed a p r o j e c t  

which would he lp  meet the  water needs of a v a s t  region. When brown coa l  

is mined by su r face  mining, l a rge  bas ins  r e s u l t  from removing t h e  b i l l i o n s  

of tons of coa l .  Our p r o j e c t  involves t h e  use of two such deep holes  

which w i l l  be formed during mining a t  Garsdorf and Hambach. Complete 

ex t r ac t ion  of t he  coa l  depos i t s  i n  the  v i c i n i t y  of Hambach w i l l  r e s u l t  

i n  an enormous hole  with a volume of  2.5 b i l l i o n  cubic meters. This 

volume i s  g rea t e r  than the  t o t a l  capac i ty  of a l l  dam r e s e r v o i r s  i n  

Germany. F i l l i n g  up such a g igan t i c  basin with groundwater would 

requi re  a p roh ib i t i ve ly  long per iod of t i m e .  For t h i s  reason, w e  are 

proposing t o  cons t ruc t  subterranean tunnels  t o  conduct w a t e r  f r o m  t he  

Rhine River t o  t h e  s i t e .  Water could then be s t o r e d  as needed and used 

t o  supply growing demands f o r  w a t e r  i n  Germany and fore ign  coun t r i e s  as 

w e l l .  I n  carrying ou t  t h i s  p r o j e c t ,  t he  Rheinische Braunkohlenwerke A.G. 

w i l l  make a s u b s t a n t i a l  cont r ibu t ion  towards improving t h e  i n f r a s t r u c t u r e  

of t h e  whole Rhineland region. 

This goal is being accomplished by 

The brown coal  mining indus t ry  has long s t r i v e n  t o  m e e t  t h e  twin 

goals  of p ro tec t ing  na ture  and improving t h e  q u a l i t y  of t h e  environment. 

Since the  mining of brown coa l  f i r s t  began on a commercial b a s i s ,  some 

4 b i l l i o n  tons have been mined i n  W e s t  Germany. The t o t a l  a rea  of land 
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dis turbed  by brown coal mining amounts t o  53,000 ac res ,  of which 33,000 

ac re s  have been reclaimed. Since 1950, we have included the  costs of 

land reclamation, v i l l a g e  rese t t lement ,  w a t e r  supply, and emissions 

cont ro l  i n  ou r  opera t ing  cost pro jec t ions .  This f u l l y  meets a l l  of the 

bas i c  requirements of t he  European Clean A i r  Charter .  

Modern su r face  mining unavoidably a l t e r s  t he  e n t i r e  landscape. 

Strata of rock, c lay ,  and grave l  which l ie  above t h e  mineral  depos i t  

must be completely removed, leading t o  t o t a l  des t ruc t ion  of a l l  vegetat ion 

and usefu l  su r f ace  lands .  The overburden which is  removed may be de- 

pos i t ed  i n  s p o i l  p i l e s  o r  used t o  r e f i l l  t he  excavated a reas  a f t e r  mining 

is  completed. I f  t he  l a t t e r  is done, t he  land can be r e s to red  f o r  u se fu l  

purposes and r e in t eg ra t ed  i n t o  the  o v e r a l l  landscape. To be sure ,  t he  

geological  s t r u c t u r e  and topography of former mining areas are v a s t l y  

a l t e r e d ,  bu t  no t  necessa r i ly  i n  a disadvantageous manner. A c a r e f u l l y  

planned and supervised r e s t o r a t i o n  program can produce new land having 

a mre favorable  o v e r a l l  s t r u c t u r e  than before .  

H e r e  i n  the  Rhineland it w a s  c l e a r  t o  us from t h e  beginning that 

reclamation of d i s turbed  areas could not  be l imi t ed  t o  merely r e s t o r i n g  

the  land t o  a g r i c u l t u r a l  or f o r e s t  uses.  Nei ther  should we at tempt  t o  

r e tu rn  t h e  land t o  i t s  o r i g i n a l  form. Rather t h e  goal  of  t he  planning 

should be r e c u l t i v a t i o n  based on sound ecologica l  p r i n c i p l e s .  The re-  

c u l t i v a t e d  land should a l s o  serve as r ec rea t iona l  a r eas .  

Because of t h e  r i c h  t o p s o i l  i n  t h e  E r f t  River bas in ,  t he  main 

ob jec t ive  of reclamation i n  t h i s  area has been t o  r e s t o r e  the  land t o  

a g r i c u l t u r a l  p roduc t iv i ty .  During mining, t h e  valuable  loess  t o p s o i l  

is saved and later spread out  t o  form t h e  t o p  l a y e r  of r e s to red  lands.  
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A s p e c i a l  hydraul ic  process has been developed for t h i s  purpose. The 

loess, i n  form of a s l u r r y ,  is pumped through pipes t o  f i e l d s  which 

have been s p e c i a l l y  subdivided by small temporary d ikes .  The Ministry 

f o r  Food, Agr icu l ture  and Fores t s  of the State of North Rhine WestPhalia 

supported the  development of this new process i n  i t s  e a r l y  s tages .  

The newly r e s to red  a g r i c u l t u r a l  land must be p ro tec t ed  aga ins t  

wind erosion.  Sui tab ly  se l ec t ed  trees and bushes are p l an ted  i n  s t r i p s  

t o  form wind breaks. The reward f o r  c a r e f u l  and thorough r e s t o r a t i o n  

p r a c t i c e s  i n  the  Rhineland brown coa l  area has been good harves ts  and 

high land product iv i ty .  Af t e r  only a few years ,  t h e  crop y i e l d s  are 

as high as i n  undisturbed land regions.  

The condi t ions  f o r  successfu l  land reclamation i n  t h e  Rhineland 

a r e  very favorable .  Here w e  have ava i l ab le  pure loess f o r  a g r i c u l t u r a l  

reclamation and a mixture of l oes s ,  g rave l ,  and sand f o r  f o r e s t  land 

reclamation. In  o t h e r  areas of t h e  world where sulfur-containing marcasi te  

is exposed as a r e s u l t  of mining opera t ions ,  ex tens ive  precondi t ioning of 

the s o i l  is  needed t o  establish t h e  proper  l i v i n g  condi t ions  for higher  

p l a n t  forms. 

The reclamation of land f o r  f o r e s t r y  purposes o r i g i n a l l y  began i n  t h e  

Rhineland during the  1920's. A t  first, expe r t s  w e r e  very s k e p t i c a l  t h a t  

t he  e f f o r t s  of the  brown coal mining indus t ry  would meet with success.  

Many bel ieved that  vegetat ion could never be r ees t ab l i shed  on such 

churned-up lands and t h a t  t he  areas w e r e  des t ined  t o  remain desola te  

wastelands.  These f e a r s  have proved unfounded. Today w e  know t h a t  t r e e  

growth i s  f u l l y  possible even on poor s o i l s ,  and t h a t  t he  f o r e s t s  are no t  

l imi t ed  t o  worthless  quick growth timber b u t  can include many d i f f e r e n t  
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types  of commercially valuable  t imber.  

t h e  s o i l  of d i s turbed  lands being reclaimed f o r  f o r e s t r y  by adding a top 

l aye r  of  loess, sand, and grave l .  Some 36 d i f f e r e n t  types of trees have 

been successfu l ly  planted.  

Beginning i n  1955, we have enriched 

I n  the  immediate postwar years ,  l a rge  numbers of poplars  w e r e  

p lan ted  on unreclaimed lands from brown coal su r face  mining t o  provide 

a quick cover of vegetat ion.  Today, however, they serve mainly as a 

temporary form of p ro tec t ion  f o r  t h e  more valuable  trees which have 

been p lan ted  i n  t h e  meantime. The w i l d l i f e  of these  new f o r e s t  lands 

is  even more var ied  i n  na ture  than o r i g i n a l l y .  

represents  a d i s t i n c t  success  of our f o r e s t r y  program. A l s o ,  a number 

of  v a r i e t i e s  of water  f o w l  have s e t t l e d  i n  t h e  lakes ,  including gulls 

and northern ducks. The l akes  are we l l  stocked wi th  f i s h  by the Fores t ry  

Division of  t h e  Rheinische Braunkohlenwerke A.G. Mining Company i n  co- 

opera t ion  with the  State Fores t ry  Service and p r i v a t e  sport-fishermen's 

assoc ia t ions .  

T h i s  g rea t e r  v a r i e t y  

The former su r face  mined a reas  a r e  more and m o r e  becoming a f u l l y  

in t eg ra t ed  and r ecu l t iva t ed  region i n  t h e  midst of a densely populated 

i n d u s t r i a l  area. The r ec rea t ion  a reas  of  lakes  and f o r e s t s  which have 

been crea ted  serve  a l a r g e  surrounding region and a r e  v i s i t e d  by ever  

increas ing  numbers of people seeking rest and re laxa t ion .  

The a r t i f i c i a l  l akes  c rea ted  i n  the  landscape are of  s p e c i a l  impor- 

tance. Systematic planning of  sho re l ines ,  bays, and coves and sens ib l e  

revegeta t ion  toge ther  with d i r e c t e d  e f f o r t s  t o  support  l o c a l  f l o r a  and 

fauna have combined t o  m a k e  t h e  a r t i f i c i a l  lakes  ind i s t ingu i shab le  from 

na tu ra l  ones. Swimming areas, s a i l b o a t  f a c i l i t i e s ,  and campgrounds were 
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b u i l t  and are a s t rong  a t t r a c t i o n  to  the  publ ic .  The r e c r e a t i o n a l  areas 

are barred t o  vehicu lar  t r a f f i c .  Parking areas a r e  provided on t h e i r  

periphery.  From the re ,  h ik ing  t r a i l s  l ead  t o  the  var ious po in t s  of 

i n t e r e s t .  

Further  development of t h e  r ec rea t iona l  f a c i l i t i e s  and upkeep of t he  

grounds are being looked a f t e r  by a special organiza t ion ,  "Zweckverband 

Erholungspark V i l l e  e.V." I n  cooperation with the  Fores t ry  Division of 

t he  brown-coal mining company and the State Fores t ry  Service,  the associa-  

t i o n  is  developing p lans  f o r  extending t h e  fo re s t ed  area f o r  r ec rea t iona l  

purposes. 

Present  e f f o r t s  i n  t h e  Rhineland coa l  region are increas ingly  d i r e c t e d  

towards incorpora t ing  land which has  been r e s to red  f o r  a g r i c u l t u r a l  

uses i n t o  t h e  r ec rea t iona l  program. These regions,  with t h e i r  hedges and 

windbreaks, patches of trees, and c u l t i v a t e d  f i e l d s ,  are i d e a l l y  s u i t e d  

f o r  walks o r  h ik ing .  Hence, they can f u l f i l l  t h e  dual needs of a g r i c u l t u r e  

and r ec rea t ion  a t  the  same t i m e .  A landscape of c u l t i v a t e d  f i e l d s ,  f o r e s t s ,  

and l akes  provides a p l easan t  s e t t i n g  for r e c r e a t i o n  - lands destroyed by 

sur face  mining are reshaped t o  meet modern needs. 

Much more d i f f i c u l t  than land reclamation are the problems of a i r  

and w a t e r  p o l l u t i o n ,  noise ,  and s o l i d  wastes d isposa l .  H e r e ,  t he  world 

is close to  the l i m i t s  of to le rance ,  o r  i n  some cases has a l ready  exceeded 

them. The dangerous t rend  towards ever  g r e a t e r  a i r  and w a t e r  p o l l u t i o n  

l e v e l s  must be  stopped. W e  must f i nd  so lu t ions  which w i l l  prevent  f u r t h e r  

poisoning of our biosphere,  and such so lu t ions  are f u l l y  poss ib l e .  The 

way t o  accomplish t h i s  is the  same as f o r  any o the r  form of technological  

progress .  I t  begins with bas i c  research,  still i n  i t s  infancy wi th  respect 
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t o  environmental problems, and it requ i r e s  an adequate l e v e l  of funding. 

Because o f  the ever g r e a t e r  impacts on our  environment, it is absolu te ly  

necessary t o  cont inua l ly  redef ine  environmental research needs and t o  

seek permanent so lu t ions  on an i n t e r n a t i o n a l  b a s i s .  

A l l  i n d u s t r i a l  na t ions  face  the same environmental problems. W e  have 

been following with g r e a t  i n t e r e s t  the approaches and environmental pro- 

t e c t i o n  measures being formulated i n  other count r ies .  We are pleased t o  

see t h a t  a t rend  towards i n t e r n a t i o n a l  cooperation is developing which 

w i l l  cont r ibu te  g r e a t l y  t o  p ro tec t ing  t h e  q u a l i t y  of t h e  environment. 

Hopefully, t h i s  t r end  w i l l  l e ad  t o  the  following r e s u l t s :  

1. 

2. 

3 .  

The var ious na t ions  w i l l  s tep up bas i c  research on 

environmental problems. 

An exchange of information and experience w i l l  be set  

up between the  var ious countr ies .  

E f fec t ive  environmental p ro t ec t ion  l a w s  w i l l  be adopted 

which are binding on a l l  na t ions  so t h a t  conservation 

measures w i l l  not  a f f e c t  t he  r e l a t i v e  competit iveness.  

The European Advisory Council proclaimed the  year  1970 as "Nature 

Pro tec t ion  Year." This w a s  n o t  done out  of concern f o r  a f e w  beaut ies  

of na tu re ,  b u t  because whole segments of na ture  v i t a l  t o  mankind's w e l l -  

being face  des t ruc t ion  and death.  I n  t h i s  sense,  p ro t ec t ion  of the  

environment i s  r e a l l y  the  same as t h e  preserva t ion  of mankind. I be l ieve  

t h a t  I have shown t h a t  many undesirable  environmental impacts can be 

a l l e v i a t e d  and many more prevented. The "Nature Pro tec t ion  Year'' w i l l  

have served an important funct ion i f  it helps  people become aware t h a t  

na tu re ,  once an e t e r n a l ,  l i f e - sus t a in ing  provider  of our needs, is i n  
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danger of becoming i r revocably poisoned by man himself .  

of na ture  i s  wi th in  the  scope of mankind's v i t a l  s e l f  i n t e r e s t .  

The preserva t ion  
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APPENDIX I1 

GERMAN SURFACE M I N I N G  LAWS" 

STATE LAND PLANNING LAW 

From March 11, 1950 

Paragraph 1 

Functions of Land Planning 

On March 1, 1950, t h e  s t a t e  l e g i s l a t u r e  of North Rhine Westphalia 

decreed the following l a w :  

The funct ion of land planning is  t o  develop a general  and c o l l e c t i v e  

plan f o r  o rde r ly  area development i n  the  state of North Rhine Westphalia 

which answers t o  the  s o c i a l ,  c u l t u r a l ,  and economic needs of t he  area and 

t o  see  t o  i t s  adherence i n  concert  with the  competent s p e c i a l  m i n i s t r i e s  

and a l l  o the r  a u t h o r i t i e s  concerned. 

Paragraph 2 

S t ruc tu re  (Organization) 

(I) Highest au tho r i ty  f o r  land planning i s  the  s t a t e  governor. 

(2)  Subordinate a u t h o r i t i e s  f o r  land planning a r e  the  higher  adminis- 

t r a t i v e  a u t h o r i t i e s  according t o  the  regula t ions  of the  law. 

( 3 )  Executors of the work a r e  t h e  land planning commissions. 

They a r e  corporat ions of t h e  publ ic  law and a r e  sub jec t  t o  t h e  supervis ion 

of the  governor i n  h i s  capaci ty  a s  land planning commissioner. 

information about the p re sen t  condi t ion i n  t h e  planning area  and develop 

They c o l l e c t  

*Translated by M. T. Nephew, consul tan t  t o  the  ORNL/NSF Environmental 
P rogr am. 
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toge ther  with a l l  p e r t i n e n t  a u t h o r i t i e s  a far-reaching cons t ruc t ive  t o t a l  

plan f o r  t he  area.  They advise  t h e  land planning a u t h o r i t i e s .  The 

composition and l e g a l  r e l a t i o n s  of land planning commissions are governed 

by by-laws. The by-laws need t h e  approval of the state governor. 

Paragraph 3 

Draft ing of t he  Plan Making it Legally Binding 

(1) To car ry  out  t he  funct ions according t o  Paragraph 1 of this 

l a w ,  t he  land planning commissions must d r a f t  area development p lans  i n  

agreement with the  proper a u t h o r i t i e s  and with the p a r t i c i p a t i o n  of t h e  

autonomous corporat ions concerned. 

Area development p lans  are p lans  which b a s i c a l l y  r egu la t e  t he  o rde r ly  

use o f ' t h e  land,  with s p e c i a l  cons idera t ion  f o r  t he  needs of a g r i c u l t u r e  

and f o r e s t r y ,  water-use, indus t ry ,  t r a f f i c ,  bu i ld ing ,  as w e l l  as f o r  t h e  

p ro tec t ion  of c u l t u r e  and recrea t ion .  

( 2 )  Upon recommendation by the  land planning commission, t h e  land 

planning au tho r i ty  can dec lare  as l e g a l l y  binding t h e  proposed area 

development p lan ,  either as a whole o r  i n  parts of t h e  count ies  and 

townships. 

( 3 )  The land planning a u t h o r i t i e s  may, i n  agreement with the  

respec t ive  land planning commission, t h e  s p e c i a l  m i n i s t r i e s ,  and o the r  

concerned offices, demand cons idera t ion  of l a r g e r  a reas  wi th  more than 

l o c a l  s ign i f i cance  i n  accordance with l e g a l  regula t ions .  

Paragraph 4 

Duty t o  Report and Right t o  Oppose 

(1) A l l  a u t h o r i t i e s ,  corporat ions,  and businesses  are requi red  t o  

supply information t o  t h e  a u t h o r i t i e s  and commissioners about p lans  i n  
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their p a r t i c u l a r  area if such p l ans  are or  may become important t o  the  

land  planning. 

(2) 

which are no t  i n  agreement with area development p lans  or  other goa ls  

of land planning. 

l ies wi th  t h e  s ta te  governor ( i n  consul ta t ion  w i t h  t h e  i n t e r e s t e d  minis- 

tr ies) i n  h i s  capaci ty  as land planning au tho r i ty .  

The commissions can oppose measures of towns and count ies  

The opposi t ion w i l l  delay the  measure. The decis ion 

Paragraph 5 

Exec u t  i on  

The state government i n  agreement with the land planning commission 

of t h e  state l e g i s l a t u r e  w i l l  s e t  up the  necessary l e g a l  measures t o  in-  

su re  t h e  execution of t h i s  l a w .  

Paragraph 6 

E f f e c t i v e  Date 

This l a w  w i l l  become e f f e c t i v e  upon proclamation. 
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L A W  CONCERNING OVERALL LAND PLANNING I N  THE RHINE BROWN COAL AREA 

Apr i l  25th, 1950 (GS.NW. P. 450) 

On 13 A p r i l  1950 t h e  S t a t e  Legis la ture  North Rhine Westphalia 

enacted the  following l a w :  

Paragraph 1 

Plan 

(1) Within the  framework of State planning l e g i s l a t i o n  f o r  the  

State of North Rhine Westphalia and as a p a r t  of t he  S t a t e  planning, a 

complete land-use plan should be e s t ab l i shed  t o  ensure an o rde r ly  

development of t he  *ne brown coa l  area i n  t h i s  region. 

( 2 )  The complete plan includes:  

a. t h e  designat ion of areas wherein mining opera t ions  and i n d u s t r i a l  

f a c t o r i e s  may be developed and of areas which s h a l l  be reserved f o r  

a g r i c u l t u r a l  and f o r e s t r y  use as we l l  as the  designat ion of se t t l emen t  

areas, 

b. t he  designat ion of towns, parts of  towns, and s i n g l e  dwelling u n i t s  

which a r e  t o  be removed i n  the  i n t e r e s t  of  t h e  mining opera t ions  and 

the  p laces  where t h e  inhab i t an t s  s h a l l  be r e s e t t l e d ,  

c. t h e  designat ion of a reas  wherein t r a f f i c  highways, t r a i n s  of a l l  

s o r t s ,  energy and w a t e r  t ransmission l i n e s  may be e s t ab l i shed  o r  

re loca ted ,  as w e l l  as of such areas where they are t o  be  removed, 

d. t he  design of waterways, 

e .  the  a g r i c u l t u r a l  and f o r e s t r y  and general  landscape design with 

cons idera t ion  f o r  preserv ing  h i s t o r i c  si tes,  and the  conservation of 

n a t u r a l  f ea tu re s  and scenic  po in t s  of i n t e r e s t .  



Paragraph 2* 

L i m i t s  of t h e  Planning Area 

(1) The planning area includes:  

I n  t h e  governmental d i s t r i c t  of Cologne 

a .  t he  county of Bergheim, 

b. i n  t h e  county of  Cologne: 

the  townships Stommeln, Geyen, SiMerSdOrf,  Pulheim, Brauweiler, 

Ltjvenich, Frechen, Hiirth and Briihl, 

c.  

t h e  par t  of the township Sechtem which l i es  w e s t  of t h e  road 

Schwadorf -Kardorf , 

d. i n  the  county Euskirchen: 

t h e  towns Kierdorf ,  L ib l a r ,  Bleisheim, W e i l e r s w i s t ,  Metternich,  

Miiggenhausen, Vernich, Niederberg, B o r r ,  Friesheim, Erp, Dorweiler, 

Pingsheim, Lechenich, Dirmerzheim and Gymnich, t h e  c i t y  of Ziilpich, 

Bessenich, Langendorf and Merzenich; 

e .  i n  t he  c i t y  of Cologne: 

t h e  a rea  nor th  of Mil i t a r r ings t r ape  between Niehl and Bickendorf; 

i n  t h e  county of Bonn: 

I n  the  governmental d i s t r i c t  of Aachen: 

a. i n  the  county of Diiren: 

t he  townships W e i s w e i l e r ,  Frenz, Lamersdorf ,  P i e r ,  Lucherberg, 

Luchem, Geich-Obergeich, Echtz; from t h e  township Derichsweiler 

and Gtirzenich t h a t  p a r t  which is  t o  t h e  nor th  of the road 

DUren-Aachen, and 

also t he  townships Mariaweiler-Hoven, Birkesdorf ,  Merken, Selhausen, 

"Ordinance about changes i n  t he  planning a rea  for the  d r a f t i n g  of 
a complete plan i n  the Rhine brown coal area, January 5 ,  1952 (GVNW P.5) 
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Huchem-Stammeln, Arnoldsweiler, Niederzier ,  Oberzier,  E l len ,  

Morschenich, Merzenich, Golzheim, Gi rbe l s r a th ,  Eschweiler u./Feld, 

Oberbolheim, NGrvenich, Rath, Wissersheim, t h e  o f f i c e  of Fet tweis  

and the  townships Eggersheim, Hochkirchen, I r resheim and Poll, 

b. 

the townships Hambach, S t e ins t r ap ,  Inden, D i i r w i p ,  Lohn, Laurenzberg 

and Langweiler; 

c .  i n  t he  county of Aachen: 

t he  township Kinzweiler and t h a t  p a r t  of t h e  township Eschweiler 

which l ies  no r th  of t h e  road Diiren-Aachen; 

d. i n  t h e  county of Erkelenz: 

t h e  townships Holzweiler, Immerath, Borschemich, Keyenberg, 

Kuckhoven and Lb'venich ; 

i n  the  county of Ju l i ch :  

I n  the  governmental d i s t r i c t  of Dusseldorf: 

i n  t he  county Grevenbroich the  townships Garzweiler, Hochneukirch, 

JGchen, Elfgen, Bedburdyk, Grevenbroich, Gustorf,  Frimmersdorf, 

Neurath and Rommerskirchen. 

(2) The planning area may be changed by t h e  Governor i n  h i s  func t ion  

as s ta te  planning commissioner. The change takes place upon the proposal  

of t he  planning committee (brown coal committee), and t h e  proposal  is 

forwarded by t h e  d i s t r i c t  governor, t h e  head of t he  d i s t r i c t ,  to  the 

S t a t e  land planning community. 

Paragraph 3 

Formulating t h e  Plan and Declaring it Legally Binding 

(1) The p lan  w i l l  be d ra f t ed  by the "Planning C o m m i t t e e  f o r  the 

Rhine Brown-coal A r e a ' '  (brown coal committee). The brown-coal committee 
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is  a s p e c i a l  committee o f  the State Land Planning Commission f o r  the  

Rhineland. I t  must seek the p a r t i c i p a t i o n  of s ta te  agencies which a r e  

responsible  f o r  the  execution of the d e f i n i t e l y  planned measures. The 

plan is t o  be open for inspec t ion  by a l l  a f f e c t e d  parties.  The open 

inspec t ion  time should be announced by publ ic  n o t i c e  with an i n v i t a t i o n  

t o  present  t o  t h e  brown coal committee any objec t ions  t o  the  p lan  wi th in  

a c e r t a i n  time per iod .  I f  the brown coal committee does no t  accept  

these objec t ions  as v a l i d ,  they w i l l  be submitted t o  the  governor, 

toge ther  with the  opinions of the brown coa l  committee a t  the t i m e  of 

the  submission of the plan. 

( 2 )  The governor i n  h i s  capaci ty  as head of t h e  State planning 

commission ( a f t e r  consul t ing with appropriate advisory minis te rs )  

dec la res  the  plan t o  be l e g a l l y  binding.* I f  agreement cannot be 

reached, the s ta te  government makes the  decis ion.  The p lan  is  then 

l e g a l l y  binding on a l l  a u t h o r i t i e s  and pub l i c  and l e g a l  corporat ions 

of the region. 

(3) The plan may be changed according t o  the  same procedure as 

t h a t  by which it w a s  d ra f t ed ,  i f  circumstances demand such changes. 

(4) The d r a f t i n g  and t h e  dec la ra t ion  of l e g a l i t y  of the plan 

may occur i n  s t ages  as with regards t o  t i m e ,  area, and sub jec t  matter. 

*Legally binding dec la ra t ions  have taken place on: 

May 23, 1953 (GS.  NW. p. 452) with respec t  t o  par t ia l  p lans  

J u l y  29, 1954 (GS. NW. p. 452) with respec t  t o  Hochhalde Vol l ra th  
August 29, 1956 (GS.  NW. p .  453) w i t h  respec t  t o  Kkigshoven-Bedburg 
August 29, 1956 (GS. NW. p. 453) with respec t  t o  Ziilpich-Siidfeld 
A p r i l  5, 1957 (GV. NW. p.  95) wi th  respect t o  Brwl 
January 30, 1957 (GV. NW. p. 27) with respec t  t o  Fischbach 
October 22 ,  1957 (GV. NW. p. 263) with respec t  t o  p a r t i a l  plan 

Hurth and Berrenrath 

Moderath 
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( 5 )  Persons l i v i n g  i n  the  a f f e c t e d  region, as w e l l  as owners and 

managers of i n d u s t r i a l  p l a n t s  and business operat ions i n  t h e  area, a re  

obliged t o  give a l l  necessary information and r e q u i s i t e  da ta  t o  t h e  

brown coal  committee o r  t o  one of i t s  commissioned members i f  such 

information and da ta  concerning mining operat ions is not  ava i l ab le  a t  

fhe  appropriate  state mining agency. 

A l l  publ ic  a u t h o r i t i e s  and l e g a l  corporat ions are obl iged t o  cooperate 

h i  every respect i n  the  d r a f t i n g  of t he  plan.  

(6)  I n d u s t r i a l  plans of mining companies i n  t h e  a f f e c t e d  area and 

and land use and c u l t i v a t i o n  p lans  of townships are t o  be reconci led with 

the o v e r a l l  p lan .  

Paragraph 4 

Planning Committee fo r  the Rhine Brown Coal A r e a  

(brown coa l  committee) 

(1) Members  of t he  committee are: 

a. t he  d i s t r i c t  governors i n  Cologne, Aachen, and DGsseldorf, 

b. the  head of the  state mining agency, 

c. the land planning commissioner of the  j o i n t  land planning group 

Rhineland, 

d. t he  p re s iden t  of t he  minis t ry  of ag r i cu l tu re  i n  Bonn, 

e .  a representa t ive  of t he  farmers' union i n  the  area, 

f .  the  head of the S t a t e  land se t t lement  o f f i c e , *  

g. t h ree  representa t ives  of brown coa l  mining i n t e r e s t s ,  

*Since renamed: North Rhine Off ice  f o r  Land Redis t r ibu t ion  and 
Sett lement according t o  paragraph 1 /2  Law t o  Simplify County S e t t l e -  
ment, November 19, 1957 (GV. NW. p. 271) .  
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h. th ree  representa t ives  of mining unions, 

i. 

k. 

f i v e  representa t ives  of the  county governments , 

t h ree  representa t ives  of the  farmers , 
1. one representa t ive  of c r a f t s  and t r ades ,  

m. one representa t ive  of the power industry,  

n.  one representa t ive  of stoneware industry,  

0 .  one representa t ive  of the  i n d u s t r i a l  union represent ing chemistry, 

paper, and ceramics. 

The Directors  of t he  d i s t r i c t  mining o f f i c e s  K 5 l n  1 and Aachen- 

SEd and of the  d i s t r i c t  fo re s t ry  o f f i ces  K5ln and Aachen, as well  as  

one representa t ive  of the S ta t e  c u l t u r a l  o f f i c e  and the  ministry of 

t r a f f i c ,  p a r t i c i p a t e  as  experts a t  the meetings of the brown coal 

committee. 

( 2 )  Subcommittees a re  t o  be formed f o r  the  planning of p a r t i c u l a r  

regions and the  treatment of s p e c i f i c  measures. One representat ive 

each from the  townships and from the  mining operat ion involved should 

be a member of the subcommittee. 

(3)  The non-governmental members of the  committee a re  t o  be 

appointed and withdrawn by the participating member organizations 

according t o  regulat ion.* 

(4 )  The heads of o f f i c i a l  agencies may delegate a number of t h e i r  

group t o  a c t  i n  t h e i r  behalf .  For a l l  o ther  members a s u b s t i t u t e  is 

t o  be appointed. 

*November 21 ,  1950, p. 372. Their payment i s  regulated by the 
law concerning compensation t o  honorary members of committees (May 15, 
1958 GV. NW. p.  193) according t o  f igure  10 of the  per ta in ing  list.  
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(5) The members o f  t h e  brown coal committee are to  pledge t o  the  

p re s iden t  t h e i r  conscient ious f u l f i l l m e n t  of their obl iga t ions .  The 

regula t ions  aga ins t  b r ibe ry  and cor rupt ion  and the revea l ing  of secrets 

f o r  non-government personnel apply.  (RGB1. I p. 351) 

Paragraph 5 

Meetings and Administration of the Brown C o a l  Committee 

(1) The s t a t e  governor appoints  the chairman. The chairman s h a l l  be 

the  d i s t r i c t  governor i n  whose d i s t r i c t  t h e  main part  of land r e c u l t i v a t i o n  

w i l l  occur. The chairman c a l l s  a ses s ion  a t  least  twice a year .  In  

addi t ion ,  t h e  committee must convene i f  a t  least 1/5 of the members named 

i n  paragraph 4 ,  1 a. t o  0. so des i r e .  

( 2 )  The committee w i l l  set  up a d i s t r i c t  planning o f f i c e  t o  conduct 

day-to-day business .  

(3 )  The committee decrees a s tanding  order  of business .  I t  must 

contain regula t ions  about t h e  purpose, o rganiza t ion ,  and seat of the  

agency. 

Paragraph 6 

Other Obligat ions of t h e  Committee 

The committee has the  r i g h t  and duty t o  continuously supervise  

the order ly  adherence t o  the  plan and t o  immediately report de f i c i enc ie s  

t o  the  appropriate agencies,  as w e l l  as t o  propose f i n e s .  

Paragraph 7 

Procurement of Land 

(1) Current  l a w s  apply t o  expropr ia t ions  necessary f o r  the imple- 

mentation of t h e  complete plan.  
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(2) I n  the  case of ceding property t o  mining opera t ions  according 

t o  paragraph 135 f f  of  the common mining l a w  f o r  t h e  Pruss ian  states of  

24, June 1865 (Pr.  GS p. 705 f f ) ,  l eg i t ima te  compensation can be 

expected and claimed upon reques t  i n  t h e  form of equivalent  land 

in s t ead  of money compensation i n s o f a r  as the  l a w s  permit such. 

Paragraph 8 

Enforcement Provis ions 

(1) Persons who i n  spi te  of  w r i t t e n  demand neglec t  t o  submit 

wi th in  the  s t a t e d  t i m e  t h e  information necessary f o r  t h e  d r a f t i n g ,  

changing, and execution of t h e  p lan  (paragraph 3 ,  5) or who a r e  

responsible  f o r  such neg lec t  a lone or  toge ther  with o the r s  may be 

f ined  upon reques t  by the  committee by the  State governor up t o  

50,000 DM; i n  case of r e p e t i t i o n ,  up t o  100,000 DM. 

(2)  The r e spec t ive  a u t h o r i t i e s  are not  prevented by these 

regula t ions  from using compulsory means, according t o  paragraph 132 

of the s ta te  adminis t ra t ion  l a w  30, August 1883 (P r .  GS p. 195)" t o  

ensure an ac t ion  o r  an omission. The committee i s  authorized t o  

reques t  appropriate  measures. 

Paragraph 9 

Complaints 

(1) Complaints about t he  regula t ions  and dec is ions  concerning 

paragraphs 3 and 6 and 8 of t h i s  l a w  may be made t o  the  s t a t e  governor 

of the  s ta te  North m i n e  Westphalia. 

~ 

*Now paragraph 58 of  t h e  adminis t ra t ive  (executive) l a w  23, 
J u l y  1957 (GV. NW. p. 216). 
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( 2 )  The complaint t o  the s t a t e  governor must be made within a 

period of one month a f t e r  no t i fy ing  the  d i s t r i c t  governor of t he  

reasons for t he  complaint. I f  t he  d i s t r i c t  governor has f a i l e d  t o  

adjudicate  t h e  complaint i n  a manner s a t i s f a c t o r y  t o  the  complainant, 

the  s t a t e  governor w i l l  decide the  case i n  consul ta t ion  with h i s  

min i s t e r i a l  exper t s .  

Paragraph 10 

Execution of the  Law 

The s t a t e  governor of North Rhine Westphalia i n  agreement with the  

competent committees of t he  s t a t e  l e g i s l a t u r e  i ssues  the  decrees necessary 

f o r  the execution of t h i s  law.* He may order  o ther  minis te rs  t o  i s sue  

these decrees.  

Paragraph 11 

Effec t ive  Date 

This law w i l l  be e f f e c t i v e  the  day following i ts  o f f i c i a l  procla-  

mation. 

"Compare VO about c a l l i n g  of non adminis t ra t ive  members of the 
Brown coal  committee from November 21,  1950 (GS.  NW. p.  454). 
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L A W  CONCERNING THE ESTABLISHMENT OF A COMMUNITY 

FUND W I T H I N  THE M I N E  BROWN-COAL AREA 

From Apr i l  25, 1950 (GS. NW. p.  453) 

On 13, A p r i l  1950, t he  s ta te  l e g i s l a t u r e  of North Rhine Westphalia 

enacted the  following l a w :  

Paragraph 1 

Establishment,  N a m e ,  and Seat of the Fund 

(1) For t h e  brown-coal mining opera t ions  i n  the Planned A r e a ,  

descr ibed i n  paragraph 2 of t h e  l a w  concerning t h e  o v e r a l l  planning i n  

the Rhine brown-coal area f r o m  Apr i l  25, 1950, t he re  w i l l  be e s t ab l i shed  

a "Community Fund t o  Ensure t h e  Recul t iva t ion  of Lands i n  t h e  Rhine 

Brown-Coal A r e a "  (henceforth r e fe r r ed  t o  as "Fundf') . 
(2 )  The fund is a corporat ion of the  public l a w ,  s ea t ed  i n  Cologne. 

Paragraph 2 

Purpose of t he  Fund 

(1) The purpose of the  fund i s  t o  ensure t h e  execution of e f f o r t  

necessary f o r  the  r e c u l t i v a t i o n  of areas negat ive ly  a f f e c t e d  by the  

mining of coa l ,  i f  these a c t i v i t i e s  are declared t o  be publ ic  responsi  - 

b i l i t y  by the state mining o f f i c e  i n  Bonn. 

( 2 )  The state mining o f f i c e  i n  Bonn decides the  necessary measures. 

These include measures concerning mines t h a t  have ceased operat ions 

(orphan mines) .  

( 3 )  The fund s h a l l  make ava i l ab le  t h e  means f o r  t he  execution of 

t h e  previously mentioned measures. 

(4) The s ta te  mining o f f i c e s  have au tho r i ty  over t he  fund according 

t o  t h e  provis ions  of mining l a w s  governing mining operat ions.  
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Paragraph 3 

Members of t h e  Fund 

Members o f  the  Fund are a l l  mining opera tors  of t h e  area covered by 

t h e  plan.  Their  f ees  may be co l l ec t ed  by the  state mining o f f i c e  i n  Bonn 

by coercive measures, i f  necessary.  

Paragraph 4 

Governing By-Laws 

The governing by-laws of  t h e  fund must be determined by the  members 

wi th in  a per iod  of t h r e e  months a f t e r  enactment of t he  l a w .  They must be 

sanct ioned by the minis te r  f o r  commerce i n  agreement with the  appropr ia te  

s p e c i a l  min is te rs .  The same procedures holds f o r  changes of t h e  by-laws. 

I f  t he  prescr ibed  per iod  f o r  determination of t he  by-laws is not  adhered 

to ,  t h e  minis te r  f o r  commerce w i l l  determine t h e  by-laws, a l s o  i n  concert  

with the  spec ia l  min i s t e r s  concerned. 

Paragraph 5 

Contr ibut ions t o  the Fund 

(1) The members pay a minimum yea r ly  cont r ibu t ion  of 1 D p f  per ton 

of mined r a w  brown coa l  t o  the  fund. The complete con t r ibu t ion  f o r  each 

member  w i l l  be determined according t o  the proof of tonnage of the previous 

year  by the state mining o f f i c e .  

(2 )  The con t r ibu t ions  are discont inued i f  a t  t h e  end of  the  f i s c a l  

yea r  assets i n  the  amount of one and one-half t h e  sum of the  year ly  

cont r ibu t ions  have accumulated i n  t h e  fund. 
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( 3 )  I f  t he  cont r ibu t ions  do not  cover the cos t  of the planned 

measures, t he  fund w i l l  levy fu r the r  cont r ibu t ions  i n  the  amount necessary. 

They w i l l  be ca lcu la ted  according t o  (1) and ( 2 ) .  

Paragraph 6 

Administration of t h e  Fund 

The fund w i l l  be administered by a board of d i r ec to r s ,  who w i l l  

be e l ec t ed  according t o  the  by-laws by the  m e m b e r  mining opera tors  o r  

t h e i r  delegates .  

Paragraph 7 

Voting Right of t he  Members 

(1) Each mining operator  has one vote per  each mi l l ion  tons of 

output  per  year.  

(2) The vot ing r a t i o  i n  t h e  assembly of members i s  determined by 

the amount of output  during the previous year.  

t i o n  of t he  amount has been made y e t ,  t he  voting r i g h t s  are regulated by 

the  o f f i c i a l  determination of output during the  year before tha t .  

(3 )  Simple majority of at tending members decides.  

I f  no o f f i c i a l  determina- 

Paragraph 8 

Supervision of the Fund 

(1) The supervis ion of t he  fund is cont ro l led  by the  state mining 

o f f i c e  i n  Bonn.  A delegate  of t h e  state mining o f f i c e  is e n t i t l e d  t o  

p a r t i c i p a t e  i n  a l l  meetings of t he  board of d i r e c t o r s  and a l l  meetings 

of members. The s t a t e  mining o f f i c e  can demand a meeting of members 

within a per iod of two weeks. 
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(2) T i m e ,  p lace and agenda of meetings a r e  t o  be made known t o  the  

s t a t e  mining o f f i c e  a t  l e a s t  one week i n  advance. The s t a t e  mining 

o f f i c e  must be informed of decis ions.  The s t a t e  mining o f f i c e  may r a i s e  

objec t ions  aga ins t  decis ions which a re  unlawful o r  do not  conform t o  the 

by-laws, e spec ia l ly  i f  they concern the  budget. I t  must do so w i t h i n  two 

weeks a f t e r  being n o t i f i e d  of the  dec is ion ,  which is thereby inva l ida ted .  

I f  the funds s tands  on i ts  decis ion,  t h e  minis te r  f o r  ( t r ade  and) commerce 

decides i n  concert  with h i s  spec ia l  min i s t e r s  a f t e r  hear ing both the  s t a t e  

mining o f f i c e s  and the  fund within a per iod of four  more weeks. 

( 3 )  The s t a t e  mining o f f i c e  has t h e  r i g h t  a t  a l l  t i m e s  to  in spec t  

t he  books and minutes of the  fund and t o  a u d i t  the  account. 

Paragraph 9 

Execution of t h e  Law 

The minis te r  f o r  commerce i n  concert  with the  competent s p e c i a l  

min is te rs  decrees the ordinances necessary f o r  t h e  execution of t h i s  

law. 

Paragraph 10 

Effec t ive  Date 

This law w i l l  become e f f e c t i v e  one day a f t e r  i t s  passage. 
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BY-LAW AND FINANCING O F  THE LAND PLANNING 

COMMI SS I ON RHINELAND 

March 27, 1952 

The by-laws and cont r ibu t ion  system which w e r e  decided on by 

members of the land planning commission Rhineland on March 27, 1952, 

and were approved by decree of the  governor of t he  S t a t e  of North Rhine 

Westphalia t h a t  same day are herewith made public: 

By-Laws 

I. Fundamentals 

Paragraph 1 

Function 

(1) The land planning commission Rhineland must perform within i t s  

planning area a l l  work necessary f o r  the  s t a t e  planning. For that purpose 

it w i l l  gather  information about the  present  condition, explore the funda- 

mentals of planning, and develop together  with a l l  agencies of the planned 

a rea  a future-or iented,  c r ea t ive  general  plan.  The commission w i l l  e x e r t  

a moderating inf luence upon t h e  most expedient use of the  area by s t r i v i n g  

t o  harmonize s m a l l  and l a rge  area plans and t o  mesh p r iva t e  and s t a t e  

planning. 

(2)  The commission advises the  s t a t e  land planning au tho r i ty  and 

the  members of the s t a t e  planning commission. 

Paragraph 2 

A r e a  

The a rea  of the  land planning commission Rhineland includes the 

Rhineland p a r t  of the  state of North Rhine Westphalia with the exception 
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of the  area of the  a s soc ia t ion  of sett lers i n  the R u h r  d i s t r i c t .  

Paragraph 3 

Legal S t a t u s  and Seat 

The land planning commission is according t o  paragraph 2 / ( 3 )  of  the 

Law about Land Planning of March 11, 1950 (GV. NW. p .  41) a corporat ion 

of publ ic  l a w  and has  i t s  seat i n  D k s e l d o r f .  

Paragraph 4 

Membership 

(1) Members of  the commission are: 

a. t he  count ies  and townships, 

b. the d i s t r i c t  governors, 

c. subordinate  a u t h o r i t i e s  designated by the  f e d e r a l  and state m i n i s t r i e s  

i n  accordance w i t h  the  s ta te  planning au tho r i ty .  

( 2 )  I n  addi t ion ,  on a voluntary b a s i s ,  t he  following members may 

be included: 

a. the chambers of a g r i c u l t u r e ,  indus t ry ,  and commerce; the chamber of 

trades and crafts, 

b. the  unions and the employers' a s soc ia t ions ,  

c. the non-profi t  settlers'  organiza t ions  and homesteads, t h e  assoc ia t ions  

f o r  publ ic  housing, t he  agencies and a s soc ia t ions  of a g r i c u l t u r e  and 

f o r e s t r y ,  of indus t ry  and t r a f f i c ,  of mining, energy management and water 

management , 

d. organiza t ions  t o  preserve na ture  and c u l t u r e ,  

c. s c i e n t i f i c  es tabl ishments .  
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( 3 )  The board of d i r e c t o r s  decides matters  of membership pe r t a in ing  

t o  ( 2 ) .  I f  t h e  dec is ion  is  negat ive,  t he  candidate may address the meeting 

of the  whole membership. 

(4) Membership under (2) can be cancel led a t  t h e  end of t h e  f i s c a l  

year (paragraph 1 7 ) .  The cance l l a t ion  i s  t o  be expressed a t  l e a s t  s i x  

months i n  advance by r eg i s t e red  l e t t e r .  

11. Organization 

Paragraph 5 

Organs 

The organs of t h e  Land planning commission a re :  

1. the  assembly of members, 

2. the  board of d i r e c t o r s ,  

3. t he  advisory counci l ,  and 

4.  t he  land planner.  

Paragraph 6 

Meeting of Members 

(1) The meeting of members is  fo r  the  purpose of keeping all members 

cons tan t ly  aware of the  problems of t he  land planning commission. The 

meeting i s  t o  be informed about a l l  a c t i v i t i e s  of all organs of the  land 

planning commission. 

(2)  The meeting of members votes i n t o  o f f i c e :  

a. the members of t h e  board of d i r e c t o r s  and t h e i r  s u b s t i t u t e s  

(paragraph 8) , 

b. t h e  chairman of the  land planning commission and his s u b s t i t u t e  

(paragraph 9) , 
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c.  t h e  members of t h e  advisory counci l  and their s u b s t i t u t e s  

(paragraph 101, 

d. t h e  land planner and h i s  cons tan t  s u b s t i t u t e  (paragraph 11). 

The meeting makes the following decis ions:  

e. It  sets up t h e  order  of business;  

f .  it decrees and changes by-laws and cont r ibu t ions ;  

g. it handles objec t ions  according t o  paragraph 4 ( 3 )  ; 

h. i t  handles ru l ings  according t o  paragraph 13; 

i. it sets up a budget including the  l i s t  of s a l a r i e d  p o s i t i o n s  

(paragraph 1 7 ) ;  and gives 

k.  approval of b i l l s  and t h e i r  payments (paragraph 17). 

( 3 )  The meeting c o n s i s t s  of the de lega tes  of i t s  members. Every 

member sends one de lega te  t o  the  meeting of members. The land planner 

p a r t i c i p a t e s  i n  the  meetings i n  an advisory capaci ty .  

(4) The chairman of t he  meeting is  the  chairman of the  land 

planning commission o r  h i s  s u b s t i t u t e .  

(5) One r egu la r  meeting takes  p lace  each year .  The chairman can 

c a l l  an extraordinary meeting. H e  must do so i f  the  board of d i r e c t o r s  

reques ts  it of i t s  own account o r  upon reques t  of t he  land planner  o r  

i f  a t  least one q u a r t e r  of t he  members demand it. 

(6) The meeting must be c a l l e d  i n  wr i t i ng  t w o  weeks before  it w i l l  

t ake  place,  and t h e  order  of business  must be s t a t e d .  

Paragraph 7 

Voting and Voting Rights 

(1) Each township and county has  one vote .  

( 2 )  The d i s t r i c t  governors and t h e  lower a u t h o r i t i e s ,  which are 
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. 

delegated by the min i s t r i e s  of the  f ede ra l  and s ta te  governments, are 

e n t i t l e d  t o  the  same number of votes  as the  townships and count ies  (1). 

( 3 )  Each voluntary member  according t o  paragraph 4 (21, has one 

vote i f  he makes a year ly  cont r ibu t ion  of a t  least  1200 DM. The volun- 

tary  members may have no t  more than 49% of  the  votes. 

(4)  The vot ing  is  done by s i m p l e  major i ty  r u l e  by the  members 

a t t end ing  the meeting. 

(5) For dec is ions  concerning the  d r a f t i n g  and changes of the  by- 

l a w s  and cont r ibu t ions ,  a majori ty  vote  of t w o  t h i r d s  of the vot ing members 

p r e s e n t  is necessary.  For these  dec is ions ,  as w e l l  as f o r  dec is ions  

concerning the budget (paragraph 17) and pos i t i ons ,  t h e r e  must be a t  

l e a s t  a simple majori ty  vote of t h e  members as def ined by paragraph 4 ( la)  

and paragraph 4 ( l b  and IC). For t h e  complete membership, a two t h i r d s  

major i ty  vote  is required.  

Paragraph 8 

Board of Direc tors  

(1) The board of d i r e c t o r s  con t ro l s  t he  management of  t he  land 

planning commission. I t  decides by simple majori ty  ru l e .  

( 2 )  The board of d i r e c t o r s  cons i s t s  of twelve members. They are 

voted i n t o  o f f i c e  by t h e  meeting of members f o r  a term of  four  years .  

They may be r ee l ec t ed .  They remain i n  o f f i c e  u n t i l  t h e  following 

e l ec t ion .  For each m e m b e r  a s u b s t i t u t e  m e m b e r  s h a l l  be e l e c t e d  who w i l l  

t ake  over the func t ions  of the  member upon h i s  res igna t ion .  The members 

of the board of d i r e c t o r s  re t i re  from t h e i r  p o s i t i o n  i f  they lose the 

o f f i c e  o r  p o s i t i o n  f o r  which they w e r e  e l ec t ed .  
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( 3 )  The board of d i r ec to r s  should cons i s t  of one delegate  each of 

a c i t y  d i s t r ic t ,  a country d i s t r i c t ,  a d i s t r i c t  o f f i c e  of d i s t r i c t  

township, a d i s t r i c t  c i t y ,  i n  addi t ion  t o  one delegate each of t he  a rea  

of ag r i cu l tu re ,  mining, industry and unions. The s u b s t i t u t e s  a re  t o  

be se lec ted  from the same areas .  

(4) The land planner p a r t i c i p a t e s  i n  the meetings of the  board i n  

an advisory capacity.  

Paragraph 9 

The Chairman 

The chairman and h i s  s u b s t i t u t e  w i l l  be e l ec t ed  upon suggestion 

of  the  board of d i r e c t o r s  f o r  a per iod of four years .  They may be 

ree lec ted .  They remain i n  o f f i c e  u n t i l  the  following e l ec t ion .  They 

discontinue t h e i r  s e rv i ce  i f  they lo se  t h e  o f f i c e  o r  pos i t i on  f o r  which 

they were e lec ted .  

Paragraph 10 

Advisory Board 

(1) A n  advisory board of exper t s  w i l l  be formed t o  solve 

s p e c i f i c  planning problems and t o  advise the  members and the  board 

of d i r ec to r s .  

( 2 )  The advisory board s h a l l  cons i s t  of no t  more than 40 members 

and t h e i r  s u b s t i t u t e s .  They are e l ec t ed  by the  general  meeting of mem- 

bers  f o r  a per iod of four years .  The votes are regulated according t o  

paragraph 8 (2 )  . 
( 3 )  The chairman of t he  land planning commission is a l s o  the  

chairman of the  advisory board. H e  calls a meeting of t he  advisory 

board once a year. 

. 
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(4) The land planner p a r t i c i p a t e s  i n  t h e  meetings of t he  advisory 

board i n  an advisory capaci ty .  

(5) The advisory board together  with the  land planner may form 

subcommittees t o  work out  s p e c i f i c  problems o r  t o  advise i n  s p e c i f i c  

f i e l d s .  The land planner o r  a person designated by him i s  the head of 

such subcommittees. 

Paragraph 11 

T-he Land Planner 

(1) The land planner runs t he  cu r ren t  business of the  land 

planning commission and represents  t he  commission i n  and ou t  of 

court .  H e  is e l ec t ed  by the  general  meeting of members upon suggestion 

of t h e  board of d i r ec to r s .  The same procedure is used i n  e l e c t i n g  his 

s u b s t i t u t e .  

(2) The e l e c t i o n  of t h e  land planner must be confirmed by the state 

governor as au thor i ty  of s t a t e  planning. 

(3) The land planner is t h e  o f f i c i a l  super ior  of a l l  c i v i l  se rvant  

o f f i c i a l s ,  employees, and laborers  of the  land planning commission. H e  

can give s p e c i f i c  i n s t ruc t ions  t o  t h e  personnel of the land planning 

commission (paragraph 1 3 ) .  

(4) Contracts  must be signed by the  chairman of the board of 

d i r e c t o r s  as  w e l l  a s  by the  land planner.  The d a i l y  business of adminis- 

t r a t i o n  which i s  not  very important f i nanc ia l ly  may be handled by the  

land planner alone. 
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Paragraph 1 2  

Legal S t a t u s  of  Employees 

The l e g a l  s t a t u s  of o f f i c i a l s ,  employees, and laborers  is  regulated 

according t o  the  r u l e s  t h a t  hold f o r  o f f i c i a l s ,  employees, and l abore r s  

of t he  townships i n  the  S t a t e  of North Rhine Westphalia. 

Paragraph 1 3  

Delegated Employees 

Ins tead  of the regula t ion  according t o  paragraph 11 (1) and paragraph 

1 2 ,  t he  meeting may decide, upon suggestion of the  board of d i r e c t o r s ,  

to  have the  work of  the land planner and h i s  s t a f f  performed by o f f i c i a l s ,  

employees, and laborers  of t he  s t a t e  o r  another a rea  corporat ion,  i f  such 

a s t a f f  is  made ava i l ab le  by the  s t a t e  o r  another  a rea  corporat ion.  

Paragraph 1 4  

D i s t r i c t  Planning Off ices  and D i s t r i c t  Planner 

(1) The land planning commission s h a l l  e s t a b l i s h  d i s t r i c t  planning 

o f f i c e s  a t  the  s e a t  of the  d i s t r i c t  governments. These o f f i c e s  s h a l l  

address themselves t o  d i s t r i c t  problems of land planning. 

(2)  The d i s t r i c t  planning o f f i c e s  advise  the  d i s t r i c t  governor, 

t h e  count ies ,  and the  townships i n  mat ters  pe r t a in ing  t o  t h e i r  area.  

( 3 )  The d i s t r i c t  planner  is under the au tho r i ty  of the d i s t r i c t  

governor, according t o  regula t ions  of t he  land planning l a w  of 28 ,  June 

1950 (GV. NW. p. 1 4 1 ) ,  a r t i c l e  I (1) while performing h i s  d u t i e s .  

( 4 )  The head of t he  d i s t r i c t  planning o f f i c e  is  the  d i s t r i c t  

planner.  The d i s t r i c t  planner is appointed by t he  chairman of the  
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land planning commission upon suggestion of t he  board of d i r e c t o r s  

a f t e r  hearing t h e  respec t ive  d i s t r i c t  governor. 

is  used t o  appoint h i s  subs t i t u t e .  Al te rna te ly ,  a so lu t ion  according 

t o  regulat ions i n  paragraph 13 may be found. The appointment must be 

approved by the  state governor as head of t h e  land planning au thor i ty .  

The same procedure 

(5) The d i s t r i c t  planner carries o u t  the  d a i l y  business of the 

d i s t r i c t  planning o f f i c e .  

help on his own. 

Within his budget he may temporarily employ 

Paragraph 15 

Advisory Board of D i s t r i c t  Planning O f f i c e s  

(1) I n  t h e  d i s t r i c t  planning o f f i c e ,  an advisory board is  crea ted  

t o  assist i n  solving s p e c i f i c  planning problems. 

( 2 )  

s u b s t i t u t e s .  They are e l ec t ed  by the  board of d i r e c t o r s  upon suggestion 

of t he  d i s t r i c t  governor f o r  a four-year term. The e l ec t ions  are regu- 

l a t e d  according t o  paragraph 8 ( 2 ) .  

The advisory board cons i s t s  of up t o  20 members and their 

( 3 )  The d i s t r i c t  planner a t t ends  meetings of the  advisory board 

i n  an advisory capaci ty .  

( 4 )  The advisory board may form subcommittees (paragraph 10 ,  (5) 1 . 
The head of t h e  subcommittees is the  d i s t r i c t  planner. 

Paragraph 16 

Honorary Pa r t i c ipa t ion  

P a r t i c i p a t i o n  i n  the  membership of t h e  land planning commission, 

i n  the  board of  d i r e c t o r s  and a l l  advisory boards is without remuneration. 
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111. Financing 

Paragraph 17 

Budget and Accounting 

(1) The f i s c a l  year of t he  land planning commission corresponds t o  

t h e  f i s c a l  year of the state. 

(2) For each f i s c a l  year the land planner must se t  up a budget and 

present  it t o  the board of d i r e c t o r s  f o r  discussion. The board of d i r ec to r s  

presents  t he  budget t o  the  members f o r  decis ions.  The budget must contain 

a l l  foreseeable expenses. I t  must balance. 

(3 )  I n  addi t ion t o  approval of t h e  budget, decis ions s h a l l  be made 

concerning the  fees  of count ies  and townships. 

(4)  

s t a t e  budgets. 

(5) 

The budget w i l l  be set up according t o  regula t ions  governing 

A t  the  end of the  f i s c a l  year  the board of d i r e c t o r s  presents  

the  account, checked by an o f f i c i a l  accountant, t o  the  members. The 

members approve the account. 

Paragraph 18 

Covering of Expenses 

(1) The expenses of the land planning commission a re  covered by: 

a .  

b. fees  of members, 

c. o the r  income. 

subsidy of the  S t a t e  of Northrhine-Westphalia, 

(2) 

of fees .  

The fees  of members a r e  lev ied  according t o  the  regula t ions  

The regula t ion  of fees  is  p a r t  of these by-laws. 
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IV. State Supervision 

Paragraph 19 

The land planning commission i s  supervised by the  state governor 

as the  au thor i ty  of land planning, according t o  paragraph 2 of the land 

planning l a w  of March 11, 1950 (GV. NW. p. 4 1 ) .  

V. F i n a l  Statement 

Paragraph 20 

These by-laws w i l l  replace the by-laws of October 1, 1945, i n  the 

d r a f t  of November 1946 and become e f f e c t i v e  on March 27, 1952. 

Regulation of Fees 

Paragraph 1 

The fees  of t he  count ies  and townships a r e  ca lcu la ted  i n  the 

following manner: F i r s t  t he  s t a t e  subsidy, t h e  voluntary fees  of 

members, and a l l  o the r  expected income a r e  compared with the expendi- 

t u re s .  The d e f i c i t  is  then ca lcu la ted .  Half of t h i s  d e f i c i t  should 

be assessed,  according t o  regula t ions  covering provinc ia l  t ax  assessments, 

t o  the respec t ive  c i t y  and county government agencies.  From the  assessment 

the fees  are ca lcu la ted .  The o the r  half  of t h i s  de f i c i t  w i l l  be c a r r i e d  

i n  the case of the  land planning commission by the state ins tead  of the  

provinc ia l  government. 

Paragraph 2 

The f ees  of voluntary members w i l l  be agreed upon a t  the  t i m e  of 

t h e i r  admission. 
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Paragraph 3 

The land planner  informs the  members of the  fees by w r i t t e n  note.  

The note  i s  t o  be  served. 

Paragraph 4 

The f ees  are t o  be paid i n  four  in s t a l lmen t s  a t  t h e  beginning 

of  each f i s c a l  q u a r t e r  t o  the  respec t ive  budget of t he  land planning 

commission. U n t i l  f i n a l  dec is ions  are made concerning amount of f ees  

of c i t y  and county agencies,  t h e  q u a r t e r l y  in s t a l lmen t s  are t o  be pa id  

according t o  the previous y e a r ' s  assessment of f ees .  

Paragraph 5 

A t  t he  beginning of t he  f i s c a l  year  t he  land planner  may serve the  

m e m b e r s  with a prel iminary estimate of t h e i r  annual fee .  

Paragraph 6 

The prel iminary f e e  is  t o  be paid.  The board of d i r e c t o r s  w i l l  

consider  ob jec t ions .  

of payment. 

The objec t ion  does n o t  postpone t h e  necess i ty  

Paragraph 7 

Members who pay a f t e r  the  fees are due must pay i n t e r e s t  f o r  t he  

t i m e  of delay i n  t h e  amount of the c u r r e n t  r a t e  of discount  of the  

Landes-Zentralbank Diisseldorf or  must compensate f o r  t he  damage r e s u l t i n g  

from the  delay.  I n t e r e s t  payment o r  amount of damage must be s t a t e d  i n  

a w r i t t e n  note t o  the  member and served. 
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Paragraph 8 

The board of d i r e c t o r s  may i n  exceptional cases r e l i eve  a member 

f r o m  payment of fees ,  i n t e r e s t ,  o r  damage payment, o r  it may grant  a 

delay of payment of f ees  due, o r  it may reduce the fees .  

MBI NW 1952 p. 773 


