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I n t r o d u c t i o n  

On A p r i l  2 4 ,  1982 c e r e m o n i e s  w i l l  b e  h e l d  i n  !.lmmoth Cave 

N a t i o n a l  P a r k  commemorat ing t h e  i n c l u s i o n  o f  t h e  Flint-)!ammoth 

Cave S y s t e m  i n  UXESCO's list of  w o r l d  h e r i t a g e  s i t e s .  T h i s  is 

a r e c o g n i t i o n  o f  what many i n d i v i d u a l s  h a v e  r e a l i z e d  f o r  o v e r  

a c e n t u r y ;  t h i s  c a v e  s y s t e m  is a h i g h l y  s i g n i f i c a n t  n a t u r a l  

f e a t u r e  of  o u r  p l a n e t .  . . 
Much of  t h e  w a t e r  which  p a s s e s  t h r o u g h  t h e  u n d e r g r o u n d  

s t r e a m s  i n  t h e  Flint-.\:mxnoth Cave Sys t em e n t e r s  t h e  s u b s u r f a c e  

on p r i v a t e  l a n d s  t o  t h e  s o u t h  and  s o u t h e ~ s i :  o f  : ! m o t h  Cav? 

E a t i o n a l  P a r k .  T h i s  h a s  been  n e l l  d e ~ o n s t r a t e d  by t h e  e x t e n-  

s i v e  g r o u n d w a t e r  t r a c i n g  work of D r .  3mes Q u i n l a n .  I t  is t h u s  

t h e  p r i v a t e l y  owned l a n d s  ivhich p r i m a r i l y  c o n t r o l  t h e  q u a l i t y  

of  x a t e r  w i t h i n  t h e  F l i n t - \ I a ~ m o t h  Cave Sys t em.  The  N a t i o n a l  

P a r k  S e r v i c e  c a n n o t  m a i n t a i n  t h e  n a t u r a l  i n t e g r i t y  of  t h e  c a v e  

s y s t e m  w i t h o u t  becoming s i g n i f i c a n t l y  involvec t  i n  s t e p s  t o  i n -  

s u r e  t h a t  s i g n i f i c a n t  w a t e r  p o l l u t a n t s  are n o t  i n t r o d u c e d  i n t o  

t h e  u n d e r g r o u n d  streams i n  a r e a s  which c o n t r i b u t e  w a t e r  t o  t h e  

F l in t -h lanmoth  Cave S y s t e m .  

E f i s t o r y  of  Cave S t r e a m s  P o l l u t i o n  b y  S e l v a ~ e  i n  t h e  C a v e l v l d  Area 

!.Ian's a c t i v i t i e s  i n  t h e  C a v e l a n d  Area o f  C e n t r a l  Kentucky 

h a v e  r e s u l t e d  i n  s e r i u u s  and  s o ! n e t i n e s  p e r s i s t e n t  p o l l u ~ i o n  0: 

undf? rg round  szre'ms on a nurnber o f  occasion2i .  S e r i o u s  p r o b l e - 5  





-- 
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-3 
h2.ve r e s u l t e d  f r o n  a c t i v i t i e s  r a n g i n g  from i n a d e q u a t e  ~ l u g g i x ~  

o~E o i l  and Zas  t e s t  ! , ;el ls  t o  i l l i c i t  d i i n ~ i n g  o f  '.vaste n r o d u c r s  

S e r i o u s  p o l l u t i o n  p r o b l e m s  i n  t h e  a r e a  have  a l s o  r e s u l t e d  i r o n  

I .. m u n i c i p a l  s ewage ;  i t  is t h e s e  p r o b l e m s  which  we h a v e  c o n s i d e r e d  
3J 

i n  d e t a i l  i n  t h i s  a n a l y s i s .  
I 

The most  a p p a l l i n g  e x m . p l e  of  s ewage  p o l l u t i o : ~  of  unde r-  

g r o u n d  s t r e a m s  i n  t h e  Cave land  Area is p r o v i d e d  by Hidden F i v e r  

Cave and t h e  m a g n i f i c e n t  u n d e r g r o u n d  r i v e r  which f l o w s  t h r o u g h  

I t h i s  c a v e .  nvo u n d e r g r o u n d  s t r e a m s  j o i n  i n  t h e  c a v e  t o  f o r 3  

1 t h e  c a v e  r i v e r .  The C i t y  of  H o r s e  Cave was b u i l t  a round  t h e  
! 
-3 g i a n t  e n t r a n c e  t o  Hidden  R i v e r  Cave. I n  Old Z n g l i s h  u s a g e ,  t h e  
d*- 

i word " h o r s e"  means l a r g e ;  t h e  town o f  H o r s e  Cave was naned  f o r  
I 

t h e  l a r g e  c a v e  ~ b h i c h  t h e  town e n c i r c l e d .  The u n d e r g r o u n d  rlT.-er 
I 

i i n  Hidden R i v e r  Cave was a  v i t a l  zsset t o  t h e  to\vn of Hers* 

Cave,  s i n c e  m a t e r  f o r  t h e  to?vn was pumped f rom t h i s  s t r e~m.  

I '3 Underground s t r e a m s  i n  c a v e  a r e a s  h a v e  many open and d i r e c t  
.*. .... 

c o n n e c t  i o n s  w i t h  t h e  s u r f  a c e ,  p a r t i c u l a r l y  i n  a r e a s  where  s i n k -  , 

3 h o l e s  and o t h e r  d i s c r e t e  r e c h a r g e  z o n e s  a r e  a b u n d a n t .  V a t e r s  

e n t e r i n , ?  u n d e r g r o u n d  streLms t h r o u g h  d i s c r e t e  r e c h a r g e  z o n e s  

e d o  n o t  r e c e i v e  e f f e c t i v e  n a t u r a l  c l e a n s i n g  b y  e i t h 9 r  f i l t r a t i o n  

o r  a b s o r p t i o n .  I n  r e ~ l i t y ,  t h e  q u a l i t y  of  m a t e r  i n  u n d e r g r o u n d  

s t r e a m s  is s c a r c e l y  b e t t e r  t h a n  t h e  sum t o t a l  o f  t h e  q u a l i t y  of  

w a t e r  wh ich  d i s a p p e a r s  f rom t h e  s u r f a c e .  I f  t h e  q u a l i t y  o f  w a t e r  

e n t e r i n g  t h e  s u b s u r f a c e  is g o o d ,  t h e n  t h e  q u a l i t y  of  w a t e r  i n  
i 

.-. u n d e r g r o u n d  Streazns is a l s o  good.  C o n v e r s e l y ,  i f  p o o r  q u a l i t y  

I w a t e r s  a r c  p e r m i t t e d  t o  e n t e r  t h e  unde rg round  s t r e a m s ,  t h e n  t h e  

... c j u a l i t y  of w a t e r  i n  t h e s e  strea,-ns is  degr:ided. 

i 



In t h e  c a s e  o f  i f i d d e n  R i L . e r  C a v e ,  t h e  q u n l i t . ;  o: i.<;ltr:r i n  

t h e  c a v e  r i v e r  d e t e r i o r a t e d  a s  l a n d  d e v e l o p n e n t  i n c r e a s e d  i n  

t h e  r e c h a r g e  a r e a  f o r  t h e  u n d e r g r o u n d  r i v e r .  U l t i m a t e l y ,  a 

s e w a s e  t r e a t m e n t  p l a n t  w a s  c o n s t r u c t e d  by t h e  C i t y  o f  H o r s e  

Cave. T h i s  would  h a v e  b e e n  b e n e f i c i a l  t o  t h e  c a v e  r i v e r  e x c e p t  

f o r  t h r e e  i m p o r t a n t  f a c t o r s .  F i r s t ,  t h e  sewage  t r e a t m e n t  p l a c t  

was  c o n s t r u c t e d  i n s i d e  o f  t h e  r e c h a r g e  a r e a  f o r  t h e  c a v e  r i v e r  

i n s t e a d  o f  o u t s i d e  o f  t h e  r e c h a r g e  area. S e c o n d l y ,  d i s c h a r g e  

f r o m  t h e  sewage  p l a n t  mas n o t  t r a n s p o r t e d  o u t  of t h e  a r e a ,  b u t  

i n s t e a d  w a s  a l l o w e d  t o  e n t e r  t h e  g r o u n d m a t e r  s y s t e n ;  t h r o u g h  a 

s i n k h o l e .  T h i r d l y ,  t h e  p r e s e n c e  o f  a  sewage  t r e a t m e n t  p l a n t .  . > . . 
a t t r a c t e d  i n d u s t r i e s  which  p r o d u c e d  w a s t e s  t h a t  c r e a t e d  m a j o r  

p r c b l e m s  f o r  t h e  t r e a t m e n t  p l a n t .  One i n d u s t r y  i n  t o m  is a 

c r c m n e r y ;  a  s u b c t  a n t  i a l  mol.in t  of  b i o l o g i c a i  treat men^ is n e-  

c e s s a r y  a t  a  se:vags t r e a t m e n t  p l a n t  i n  o r d e r  t o  b r e a k  down 

c r e m e r y  w a s t e s .  -4 s e c o n d  i n d u s t r y  i n  t o v n  is a o e z a l  p l a t i n g  

p l a n t  wh ich  discharges heavy  m e t a l s  i n  t h e  i v a s z ~ r v a t o r  i t  con-  

t r i b u t e s  t o  t h e  t r e a t m e n t  p l a n t .  A t  t h e  c o n c e n t r a t i o n s  i n v o l v e d ,  

heavy  m e t a l s  are h a r m f u l  and s o m e t i n e s  t o x i c  t o  t h e  b i o l o g i c a l  

l i f e  which  e n a b l e s  2 b i o l o g i c a l  selvage t r e a t m e n t  p l a n t  t o  f u n c -  

t i o n  a d e q u a t e l y .  

The sewage  t r e a t m e n t  p l a n t  f o r  t h e  C i t y  of  A o r s e  Cave h a s  

h a d  d i s a s t e r o u s  c o n s e q u e n c e s  on t h e  u n d e r g r o u n d  r i v e r  i n  3 i d d e n  

~ i v e r  Cave .  No l o n g e r  is t h e  r i v e r  o n e  o f  t h e  n a t u r a l  w o n d e r s  

of  K e n t u c k y ; .  i n s t e a d ,  i t  is a l l  t o o  conmonly a p u t r i d  s e w e r  ~ s h i c h  

d i s c h s r z e s  f e t i d  fumes i n t o  t h e  dol,vnto?vn a r e a  o f  t h e  C i t y  o f  H o r s e  

Cave .  The  o d o r s  wh ich  e m a n a t e  f rom t h i s  o n c e - m a g n i t i c e n t  c a v e  



r i v e r  :XI-? o:le o f  t h ?  p r i m e  r e a s o n s  t h a t  a  m a j ~ r  r e ~ i o g a l  setrag.? 

t r e x t n e n t  p l a n t  is b s i n z  d e s i g n e d  f o r  t h e  Cavelant l  .Area. 

Xldden  R i v e r  Cave a l s o  r e c e i v e s  sewage  e l f l u e n c s  f rom t h e  

t r e a t m e n t  p l a n t  s e r v i n z  Czve C i t y ;  t h i s  p l a n t  a l s o  e i s c h a r g e s  

t o  a  s i n k h o l e  b e c a u s e  t h e r e  a r e  n o  s u r f a c e  s t r e a m s  i n  t h e  a r e a .  

A s  e n v , i s a g e d  u n d e r  t h e  r e g i o n a l  s ewage  t r e a t m e n t  p l a n ,  t h e  Cave 

C i t y  t r e a t m e n t  p l a n t  w i l l  b e  improved ,  and i ts e f f l u e n t  w i l l  b e  

t r a n s p o r t e d  t h r o u g h  a p i p e l i n e  t o  t h e  Green R i v e r .  Under t h e  

r e g i o n a l  sewage  t r e a t m e n t  p l a n ,  t h e  X o r s e  Cave sewage  t r e a t m e n t  

p l a n t  w i l l  a l so  be u p g r a d e d ,  and its e f f l u e n t  w i l l  a l s o  b e  t r a o s -  

p o r t e d  t o  t h e  Green  R i v e r .  If t h e  q u a l i t y  o f  w a t e r  i n  . t h e  u n d e r-  
. . 

g r o u n d  r i v e r  i n  Hidden  R i v e r  Cave is t o  b e  r e s t o r e d ,  t r e a t e d  

sewage  e f f l u e n t s  must  n o t  b e  d i s c h a r g e d  i n t o  t h e  s u b s u r f a c e  i n  t h e  

rechz:.gecl a r e a  f o r  t h i s  c a v e  r i v e r ,  

Once t h e  r e g i o r . 3 1  sewage  t r e a t n e n r :  s y s t e n  is p u t  i n t o  o ? e r -  

a t i o n ,  i t  is my conc1:xsion t h a t  t h e  q u a l l t y  of  h a t e r  i n  Fiidden 

R i v e r  Cave w i l l  sho'v marked i m p r o v e n e n t .  P o t e n t i a l l y  some of t h e  

a n i m a l  l i f e  wh ich  o n c e  i n h a b i t e d  t h i s  c a v e  can  be  r e - e s t a b l i s h e d .  

S t i l l ,  t h e  c a v e  w i l l  n e v e r  r e t u r n  t o  i t s  o r i g i n a l  n a t u r a l  c o n d i t i o n .  

F u r t h e r m o r e ,  t h e r e  are o t h e r  f a c t o r s  ( s u c h  a s  r a i l r o a d  o r  highn'ay 

s p i l l s )  wh ich  w i l l  a l w a y s  b e  p o t e n t i a l  t h r e a t s  t o  t h e  ivx ter  q u a l i t y  

of  t h e  u n d e r g r o u n d  r i v e r  i n  Hidden R i v e r  Cave. 

Can Underground S t r e a m s  i n  t h e  Fl int-? . lacmoth Cave Sys tem l ~ i t h s t a n c l  
I n c r e a s i n ;  Setwage Flows?  

I h a v e  d i s c u s s e d  t h e  p o l l u t i o n  h i s t o r y  of  Hidden R i v e r  Cave 

i n  s u b s t a n t i a l  d e t a i l  3 e c a u s e  i t  p r o v i d e s  i m p o r t a n t  e v i d e n c e  f o r  

p r e d l c t  i n g  t h e  f a t e  of  u n d e r g r o u n d  s t r e a m s  i n  t h e  Flint-!.!ammoth 

Cave S y s t e n .  The o l d  b r o n i d e  t h l t  t h o s e  t;-ho clo n o t  l e a r n  fl-o!n 



l l i5;ar( .  :?re d ~ ? s t i : l e d  t o  r<?[?e::c i t  is c ~ . r ~ ; l i n l y  3 p p i  ic:lb:e t o  

t h i s  c a s e .  I f  w e  d o  n o t  l e a r n  f rom the if idden R i v e r  e x p e r i e n c e ,  

tve w i l l  l e a r n  t h e  l e s s o n  a g a i n  i n  t h e  u n d e r g r o u c d  s c r e a m s  o f  t h e  

Flint-!,lammoth Cave Sys t em.  

Al though  i n d u s t r i e s  w e r e  i m g l i c a t e d  i n  t h e  g r o s s  p o l l u t i o n  

o f  Hidden R i v e r  Cave ,  t h e  a b s e n c e  o f  s u c h  i n d u s t r i e s  would n o t  

h a v e  i n s u r e d  a c c e p t a b l e  w a t e r  q u a l i t y  c o n d i t i o n s  i n  Hidden  R i v e r  

Cave .  D o m e s t i c  s ewage  a l o n e  i n  t h e  Cave C i t y- H o r s e  Cave a r e a  

w o u l d ,  u n d e r  p r e s e n t  c o n d i t i o n s ,  s e r i o u s l y  a f f e c t  t h e  c a v e  r i v e r .  

We c a n n o t  be l u l l e d  i n t o  complacency  by a s s u m i n g  t h a t  t h e  m i n o r  

e x t e n t  of  i n d u s t r i a l  d e v e l o p m e n t  . i n  . t h e  r e c h a r z e  a r e a s  f o r  u n d e r -  
, . 

g r o u n d  s t r e a m s  i n  t h e  Flint- :lammoth Cave S y s t s m s  w i l l  i n s u r e  t h e  

w a t e r  q u a l i t y  p r o t e c t i o n  of  t h e s e  s y s t e m ;  it is s i m p l y  n o t  so .  

I i o w  much sewage  can  you t o l e r z t e  i n  t h e  cave s t r e a m s  of c a v e s  

r r f i  t h  i n t e r n a t i o n a l  n a t u r a l  s i g n i f  i c z n c e ?  An a n s w e r  t o  s u c h  a 

q u e s t  i o n  o b v i o u s l y  i n v o l v e s  p h i l o s o p h i c a l  a s  w a l l  a s  complex  t e c h-  

n i c a l  c o n s i d e r a t i o n s .  However ,  f r o m  a p o l i c y  p o s i t i o n ,  I t h i n k  

w e  can  d e v e l o p  some " b a l l p a r k "  v a l u e s  which  w i l l  h e l p  u s  b e t t e r  

u n d e r s t a n d  t h e  e x t e n t  a n d  s i g n i f i c a n c e  of d o m e s t i c  s emage  i m p a c t s  

on t h e  F l i n t - h l m m o t h  Cave S y s t e m .  

The r e a s o n  Hidden R i v e r  Cave h a s  h o r r i b l e  o d o r s  i s  t h a t  t h e  

waters i n  t h e  c a v e  r i v e r  h a v e  b e e n  d e p l e t e d  o f  t h e i r  d i s s o l v e d  

oxygen .  Under n a t u r a l  c o n d i t i o n s ,  t h e  t y p i c a l  minimum c o n c e n t r a -  

t i o n  of  d i s s o l v e d  oxygen i n  c a v e  s y s t e m s  o f  t h e  C a v e l a n d  ~ r e a  is 

p r o b a b l y  a b o u t  6 parts p e r  m i l l i o n .  F o r  t h e  p lx r?oses  o f  o u r  " b a l l -  

p a r k ' '  c a l c u l a t i o n ,  l e t  u s  assume t h a t  w e  a r e  xi-i1lir.g t o  s u f r ' c r  u p  

t o  a  3 3 5  d e p l e t i o n  01 t h i s  d i s s o l v e d  oxygen c o n c e n t r a t i o n .  I f  

such :L d c ? ? e t i o n  occur re t l  o c c a s i o n a l l y ,  i t  \uoulr'. : ? r o 5 n S b  n o t  

. . .  i 0 :  1 . . life, 2nc! V;011 I d  noL Crf:LLc<~. :I?,:; s i LC:: L i  .LC:!.:? i. 



o d o r s  i n  t h e  t o u r e d  p o r t i o n s  o f  t h e  c a v e  s y s t e m s  of t h e  a r e a .  

P e r  c a p i t a  sewage  p r o d u c t i o n  is a b o ~ t  7 3  g a l l o n s  p e r  day ; 

u n t r e a t e d  d o m e s t i c  sewage  h a s  a b i o c h e m i c a l  oxygen demand of 

a b o u t  200 p a r t s  p e r  m i l l i o n .  I f  w e  assume t h a t  a l l  of  t h i s  

w a s t e w a t e r  e n t e r s  a  c a v e  s t r e a m  and t h a t  t h e  c a v e  s t r e a m  s u p p l i e s  

a l l  t G k  oxygen n e c e s s a r y  t o  s a t i s f y  t h e  b i o c h e m i c a l  oxygzn demand 

o f  t h e  s e w a g e ,  and f u r t h e r  assume t h a t  t h e r e  is n e g l i g a b l e  re- 

o x y g e n a t i o n  of  waters i n  t h e  c a v e  s t r e a m s ,  w e  c a l c u l a t e  t h a t  a b o u t  

7,500 g a l l o n s  o f  " n a t u r a l "  c a v e  stream w a t e r  is n e e d e d  t o  s u p g l p  

t h e  d i s s o l v e d  oxygen n e c e s s a r y  t o  b r e a k  down t h e  d a i l y  sewage  p r o-  

d u c t i o n  of  e a c h  p e r s o n  who c o n t r i b u t e s  h i s  sewage  d i r e c t l y  i n t o  

t h e  c a v p  stream s y s t e m s  of  t h e  a r e a .  To e x p r e s s  i t  a n o t h e r  way,  

we need  a  low f l o w  i n  an undergrouncl  stream of  a b o u t  5 g a l l o n s  

p e r  m i n u t e  t o  h a n d i e  t h e  sewage  p r o d u c t i o n  of  e a c h  p z r s o n  i n  t h e  

r e c h a r g e  a r e a .  

The a b o v e  v a l u e s  a r e  c e r t a i n l y  open t o  t e c h n i c a l  c r i t i c G-  &am.- 

B e c a u s e  o f  n a t u r a l  a s s i r n i l a t i t r e  c a p a c i t i e s  of t h e  c a v e  s t r e ? m s  

and some b i o c h e m i c a l  oxygen demand r e m o v a l  b e f o r e  sewage  r e a c h e s  

t h e  c a v e  s t r e a m ,  we may b e  a b l e  t o  a c c e p t  n o r e  s e w q e  i n  t h e  c a v e  

s t r e a m s  t h a n  o u r  " b a l l p a r k "  e s t i m a t e  i n d i c a t e s .  S t i l l ,  i f  we a r e  

t o  i n s u r e  t h e  p r o t e c t i o n  of  c a v e  s y s t e m s  of  i n t e r n a t i o n a l  s i g n i -  

f i c a n c e ,  i t  seems p r u d e n t  t o  e r r  on t h e  s i d e  of c a u t i o n .  

\!'hat S h o u l d  We Do? 

The a n s w e r  t o  t h i s  q u e s t i o n  is s i m p l e ;  k e e p  a s  much selvage 

and  a s  much t r e a t e d  sewage  e f f l u e n t  o u t  of  t h e  c a v e  s y s t e m s  a s  

p o s s i b l e .  Sewage n e e d s  t o  r e c e i v e  e f f e c t i v e  t r e a t m e n t ,  and secxaqc  

e f f lu?n t : ;  nnuec! t o  be  t r a n s p o r t e d  o u t  of  t h e  r e c h a r g e  ?.reas f - ~ r  t h:! 

i-. r c a v ?  s t r e a r ; .  K i t h  the pres::nt s c n g e  o r  p l z n n i r ; ~  io:- n 



--i,-i u:in? sevi-xgtl trcr:1tnei1t s y s t e m  :ve now have  an o p p o r t u n i t ! -  10 A -:, - 

p r o t e c t  and e n h a n c e  t h e  w a t e r  q u a l i t y  of  t h e  c z v e  s t r e a n s  o i  r h e  

a r e a .  

A r e g i o n a l  selvage s y s t e m  s e r v i n g  Cave C i r y  and H o r s e  Cave 

w i l l  b e  h i g h l y  b e n e f i c i a l  t o  Hidden  R i v e r  Cave.  Based  upon t h e  
.- 

g r o u n q w a t e r  t r a c i n g  work o f  D r .  Q u i n l a n ,  t h e  c i t i e s  o f  Cave C i t y  r 

and  H o r s e  Cave l i e  o u t s i d e  t h e  r e c h a r g e  a r e a s  f o r  t h e  F l i n t - ! l m o t h  

Cave Sys t em.  

Sewage c o l l e c t i o n  and  t r e a t m e n t  f o r  P a r k  C i t y  and  t h e  a r e a  

a l o n g  Kentucky R o u t e  70 w e s t  o f  Cave c i t y  mould r e su l z  i n  w a t e r  

q u a l i t y  b e n e f i t s  t o  t h e  u n d e r g r o u n d  s t r e a m s  i n  the Flint-Jlarrmoth 

Cave Sys t em.  I f e a r  t h a t  i f  t h i . s o p p o r t u n i t y  is m i s s e d  f o r  f i n a n -  

c i a l  r e a s o n s ,  t h a t  t h o s e  who m i s s  t h e  o p p o r t u n i t y  h a v e  a l s o  m i s s e d  

t h e  1 2 s s o n  o f  I I idden  R i v e r  Cave. The l e s s o n  is t h a t  any t i m z  5-011 ' 

m i s  sewage  and c a v e  w a t e r  t o g e t h e r  you g e n e r a l l y  g e t  se;i.age, n o t  

c a v e  w a t e r .  The u n d e r g r o u n d  streams f l o w i n g  t h r o u g h  t h e  F l i n t -  

hlammoth Cave S y s t e m  d e s e r v e  s o r c e t h i n g  b e t t e r  t h a n  seT:age, and  t h e  

o p p o r t u n i t y  t o  make t h i s  d e c i s i o n  is a t  h a n d .  The c r i t i c a l  n e e d  

is f o r  money i n  t o  g e t  t h e  sewage  o u t .  



A R e g i o n a l  Seiver  S y s t e n  t o  A b a t e  Cave 
P o l l u t i o n  i n  t h e  . \ l ; ~ ~ m o t h  Cave A r e a  

D a v i d  G .  D e r r i c k  - H>:v_orth, :,!eyer 9 o l e y n ,  I n c .  

P l a n n i n g  t h e  R e g i o n a l  S e w e r  S y s t e m  
, ~ 

T h e  f o r e g o i n g  d i s c u s s i o n  d e m o n s t r a t e s  t h a t  t h e  de l ica te  c a v e  

s y s t e m s  o f  t h e  J l a m o t h  Cave  -4 rea  h a v e  a v e r y  l i m i t e d  c a p a c i t y  t o  

ass imilate  t h e  i n t r u s i o n  o f  w a s t e w a t e r  g e n e r a c e d  b y  human o c c u p-  

a n c y .  U n f o r t u n a t e l y ,  almost a l l  s u r f a c e  d r a i n a g e  i n  t h e  area 

f l o w s  t o  t h e  s u b s u r f a c e  c a v e  s y s t e m s .  C o n s e q u e n t l y ,  a t  t h e  p r e -  

s e n t  t i m e ,  a l m o s t  a l l  w a s t e w a t e r  g e n e r a t e d  i n  t h e  a r e a  is a l s o  

d i s c h a r g e d  t o  t h e  c a v e  s y s t e n s .  T h e  o n e  e x c e p t i o n  t o  t h e  s u S s u r -  

f a c e  d r a i n a g e  s y s t e m  o f  t h e  area  is t h e  G r e e n  R i v e r .  T h i s  r i v e r  

is a t  an e l e v a t i o n  b e l o w  t h e  m a j o r  c a v e  s y s t s m s  a n d  f l o s s  t h r o u x h  

t h e  a r sa  E O  u l t i m a t e l y  j o i n  t h e  O h i o  R i v e r .  I n  f a c t ,  m o s t  o f  t h e  

s u b s u r f  ace d r a i n a g e  f r o n  t h e  :Lammoth Cave Area e v e n t u a l l y  e n t e r s  

t h e  G r e e n  R i v e r  a f t e r  flo7,ving t h r o u g h  t h e  c l v e  s y s t e m s .  From c h i s  

d i s c u s s i o n ,  o n e  c o n c l u d e s  t h a t  t h e  l o g i c a l  means  o f  p r e v e n t i n g  

s e w a g e  p o l l u t i o n  o f  t h e  c a v e  s y s t e m s  is t o  d i s c h a r g e  w a s t e w a t e r  t o  

t h e  G r e e n  R i v e r  r a t h e r  t h a n  t o  t h e  s u b s u r : a c e  c a v e  s y s t e m s .  .4 

r e g i o n a l  s e r v e r  s y s t e m  t o  p r e v e n t  p o l l u t i o n  o f  t h e  c a v e  s y s t . ? m s  

h a s  b e e n  u n d e r  c o n s i d e r a t i o n  f o r  a n u m b e r  o f  y e a r s .  

I n  1 9 7 7 ,  t h e  U.S. E n v i r o n m e n t a l  P r o t e c t i o n  Agency a n d  t h e  

K e n t u c k y  D e p a r t m e n t  f o r  N a t u r a l  R e s o u r c e s  a n d  E n v i r o n m e n t a l  P r o -  

t e c t i o n  r e c o g n i z e d  t h e  w a t e r  p o l l u t i o n  p r o b l e m s  e x i s t i n g  i n  t h e  

:Iarrmoth C'ave A r e a  a n d  t h e  n e e d  f o r  a d d i t i o n 2 1  i v a s t e : v a t e r  t r e a t i ? . e n t  

f a c i l i t i e s .  T h e s e  a g e n c i e s  a l s o  r e c o g n i z e d  t h a t  a r e g i o n a l  ag- 

.% 

p r o z c h  t o  the ~ ~ s t + ? i v % t e r  d i s p o s z l  p r o h l e c i  s h o u l d  be c o r . s . ; i d e r r d .  
. -:I " ~ .  

f b l e  LS E ? S  : ~ : : : a r L : t d  n g r m t  t o  p r c l j i r e  z v:>;t,:!,:;~i!:rr f ; ; c i l i c i . , i ;  0:13 - .  
.".: 
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(231 P Lan) l o r  t h ?  !X:m-moth Cn::e Area .  T h i s  p l a ?  is 2. il::stcsr 

scu;t:r 11 Lan whicii  consic!ers  e x i s t i n g  and f u t u r e  n e e d s  f o r  servers 

and sewage  t r e a t m e n t  i n  t h e  a r e a .  The 2 0 1  P l a n  was t o  b e  j o i n t -  

l y  de.veloped by b l ~ m o t h  Cave X a t i o n a l  P a r k  and  t h e  c i t i e s  o f  P a r k  

C i t y ,  Cave C i t y ,  H o r s e  Cave and ~ I u n f o r d v i l l e .  ( \ l u n f o r d v i l l e  is 

l o c a t e d  n o r t h  of  t h e  Green  R i v e r .  f i l u n f o r d v i l l e  s e w a g e  is d i s -  

c h a r g e d  t o  t h e  G r e e n  R i v e r  and d o e s  n o t  d i r e c t l y  impac t  t h e  a r e a  

c a v e s .  ) R e c o g n i z i n g  t h e  s e n s i t i v i t y  o f  a r e a ' s  c a v e  e n v i r o n m e n t  

and  t h e  i m p a c t  o f  w a s t e w a t e r  on a  c a v e  e n v i r o n m e n t ,  t h e  US EPA 

a l s o  funded  an E n v i r o n m e n t a l  Impact  S t a t e m e n t  t o  b e  p r e p a r e d  con-  

c u r r e n t l y  w i t h  t h e  2 0 1  P l a n .  
$ .  

B o t h  t h e  2 0 1  P l a n  and  t h e  E n v i r o n m e n t a l  Impac t  S t a t e m e n t  

were c o m p l e t e d  i n  1981 .  Each of t h e  s t u d i e s  recopinended c o n s t r u c -  

t i 0 . i  of a  r e g i o n a l  s e w e r  s y s t e m  a s  a mezns o f  a b a t i n g  p o L l u t i o n  or' 

t h e  a r e a ' s  c a v e s .  The s t u d i e s  a l s o  a n t i c i p a t e d  d i f f i c u l t i e s  i n  

f i n d i n g  func l ing  f o r  t h e  f u l l  r e g l o n a l  s y s t e m  and d i s c u s s e d  c h e  

possibility o f  b u i l d i n g  o n l y  a s e m i - r e g i o n a l  s e w e r  s y s t e m ,  \ < i t 5  

r e d u c e d  e n v i r o n m e n t a l  b e n e f i t s ,  i n  t h e  eve f i t  t h a t  f u n d i n g  is n o t  

a v a i l a b l e  f o r  t h e  f u l l  r e g i o n a l  s y s t e m .  

Upon c m p l e t i o n  o f  t h e  2 0 1  P l a n  and   he E n v i r o n m e n t a l  Impac t  

S t a t e m e n t ,  t h e  C a v e l a n d  S a n i t a t i o n  A u t h o r i t y  was fo rmed  as an i n-  

t e r l o c a l  agency  t o  implement  t h e  p r o p o s e d  r e g i o n a l  sewer s y s t e m .  

D e s c r i p t i o n  o f  R e g i o n a l  and  Semi- Reg iona l  S e w e r  S v s t e n s  

The p r o p o s e d  r e g i o n a l  s ewer  s y s t e m  f o r  t h e  Slatmoth Cave Area 

w i l l  i n c l u d e  f a c i l i t i e s  t o  c o l l e c t  a l l  m a j o r  s o u r c e s  o f  :vasie:i.:tter, 

a d e c j ~ ~ a t c l y  t r e a t  t h e  w a s t e w a t e r ,  and convey  t h e  t r e a t e d  v ; a s t e \ r a t e r  

t o  t h e  Green River- f o r  d i s c h a r g e .  



par$: C i r  j. c u r r e r . :  I:,. h a s  n o  siX:v:y:2 c o l l e c t  i.on s ~ - s r . ! z .  Son.? 

i sriv,lg.- f r o m  Par!< C i c y  is > 2 r t i a L l y  t r e a t e d  by s e p i i c  tan!< sys:?n:s 

b e f a r e  d i s c h a r g e  t o  t h e  s u b s u r f a c e  d r a i n a g e .  H o r r e v e r ,  m o s t  ~e~.c:~;e . 

- $ i s . ' d i s c h a r g e d  d i r e c t l y  t o  t h e  s u b s u r f a c e  d r a i n a g e  w i t h o u r :  t r e a t -  

I m e n t .  , I t  w i l l  b e  n e c e s s a r y  t o  c o n s t r u c t  a c o m p l e t e  s e w a g e  co l l ec -  . . 
t i o n  a n d  t r e a t m e n t  s y s t e m  f o r  P a r k  C i t y .  T r e a t e d  s e w a g e  w i l l  t h e n  

1 b e  pumped t o  C a v e  C i t y  v i a  a c o n v e y a n c e  l i n e  f o l l o i v i n g  R o u t e s  235  

a n d  70.  T h e  c o n v e y a n c e  l i n e  w i l l  p a s s  t h e  X a t i o n a l  P a r k  B o u n d a r y  

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

D u r i n g  t h e  p a s t  two d e c a d e s ,  a l a r g e  n u m b e r  of t o u r i s t  o r i e n -  

.:. 8 3 t e d  b u s i n e s s e s  h a v e  b e e n  c o n s t r u c t e d  a l o n g  R o u t e  70 b e t i v e e n  I n t e r -  . . 
,& 

! s t a t e  65 a n d  Llan?~oth  Cave  X a t i o n a l  P a r k .  T h e s e  b u s i n e s s e s  h a v e  i n -  . . 
d i v i d u a l  s e w a g e  t r e a t m e n t  s y s t e m s  :vhich d i s c h z r g e  t o  t h e  s o b s u r f  ace 

j d r a i n a g e  s y s t e m s  o f  th;. ?.Tea. -45 p a r t  of t h e  r s g i o n n l  sewer 3 ; s -  . ,:?:;j 
. .& t e n ,  a c o n v e j - a n c e  l i n e  w i l l  b e  b u i l t  t o  carr:: sewitgo froi i ;  t h e  R o c t t ?  

i 

7 0  Area t o  C a v e  C i t y  f o r  t r e a t m e n t .  
.*; 

, , , 
1 

Cave  C i t y  c u r r e n t l y  h a s  b o t h  a sewage c o l l e c t i o n  s y s t e m  nnc! 

sexwage  t r e a t m e n t  p l a n t .  H o w e v e r ,  t h e  e x i s t  i n g  s e w a g e  t r e a t m e n t  

p l a n t  is n o t  c a p a b l e  of  a d e q u a t e l y  t r e a t i n g  t h e  c i t y ' s  s e w a g e  

i E f f l u e n t  f r o m  t h e  e x i s t i n g  p l a n t  is d i s c h a r g e d  t o  a n  a d j z c e n t  
I 

. -.. s i n k h o l e .  T h e  r e g i o n a l  seiver s y s t e m  w i l l  u p g r a d e  t h e  C a v e  C i t y  
; 73 

T r e a t m e n t  P l a n t  t o  a d e q u a t e l y  t r ea t  wastewater  f r o m  b o c h  Czve  C i t y  
i 

-3 a n d  t h e  R o u t e  7 0  Area. A p u m p i n g  s t a t i o n  m i l l  b e  c o n s t r u c t e d  at  

Cave  C i t y  t o  c o n v e y  t r e a t e d  s e w a g e  from P a r k  C i t y ,  t h e  E o u t e  7 0  

A r e a ,  a n d  Cave C i t y  t o  H o r s e  C a v e  v i a  a p r o p o s e d  c o n v e j - a n c e  l i n e .  

I l o r s e  Cave  a l s o  h a s  a n  e x i s t i n g  seic-age c o l l e c t i o n  s y s t o n  r ~ n d  

2 s e w z g e  t r e a t m e n t  p l a n t .  L i k e  t h e  C a v e  C i t y  ? l m t ,  t h i s  t r e a i z i ? n t  





C2.i-e. T h i s  p ~ n p i n g  s t z t i o n  w i l l  purn? t r e a t e d  servnze from Psrk 

C i t y ,  t h e  Rou te  70 A r e a ,  Case  C i t y ,  and Yorse  Cave t h r o u g h  a  

%, . 
'I. 

A,. 9 .  new conveyance  l i n e  t o  a  d i s c h a r g e  p o i n t  on t h e  Green R i v e r .  

1 .. 
I f  t h e  f u l l  r e g i o n a l  sewer s y s t e m  d e s c r i b e d  above  is n o t  

f c n d e d ,  a s e m i - r e g i o n a l  s y s t e m  w i l l  convey w a s t e w a t e r  f rom Cave 

C i t y  and  H o r s e  Cave t o  t h e  G r e e n  R i v e r  f o r  d i s c h a r g e .  However, 

w a s t e s  f rom P a r k  C i t y  and  t h e  R o u t e  70 Area  w i l l  c o n t i n u e  t o  b e  

d i s c h a r g e d  t o  t h e  a r ea ' s  s u b s u r f  a c e  c a v e  s y s t e m .  

f The s e m i - r e g i o n a l  s y s t e m  w i l l  e l i m i n a t e  most sewage  d i s c h a r g e s  

t o  t h e  Hidden  R i v e r  Cave Sys t em.  However,  s ewage  f rom P a r k  C i t y  

and  t h e  R o u t e  70 Area w i l l  c o n t i n u e  t o  b e  d i s c h a r g e d  t o  t h e  F l i n t -  . . 
Jlannoth Cave S y s t e m  o f  ! . Ia~noth  Cave X a t i o n a l  P a r k .  

P r o b l e m s  i n  F u n d i n g  the R . e ~ i o n a l  Svstern 

.- l los t  sewer s y s t e m s  c u r r e n t l y  b e i n g  b u L l t  i n  t h e  U .  S .  are 

1 
, . f i n a n c e d  by a c o m b i n a t i o n  of  l o c a l  f u n d s  Ci.e. bond i s s u e s  o r  l o a n s  

t o  be m o r t i z e d  t h r o u g h  u s e r  c h a r g e s )  and c o n s t r u c t i o n  g r a n t s  made 

by t h e  U . S .  E n v i r o n m e n t a l  P r o t e c t i o n  Agency. 
.- 

The r e g i o n a l  seiver  s y s t e m  d e s c r i b e d  above w i l l  c o s t  r o u g h l y  

1 0  m i l l i o n  d o l l a r s  t o  c o n s t r u c t .  T r e a t m e n t  and conveyance  f a c i l i t i e s  * 
t o  s e r v e  o n l y  H o r s e  Cave and Cave C i t y  can  b e  b u i l t  f o r  a p p r o x i m a t e l y  

5 m i l l i o n  d o l l a r s .  The U. S .  EP.4 h a s  a l r e a d y  funded  73% o f  d e s i g n  
$ r .  c o s t s  f o r  t h e  f a c i l i t i e s  t o  s e r v e  H o r s e  Cave and Cave C i t y .  The 

EPA h a s  a l s o  s c h e d u l e d  756  f u n d i n g  f o r  c o n s t r u c t i o n  o f  t h e s e  f a c i l -  

i t i e s  t o  serve H o r s e  Cave and Cave C i t y .  I t  a p p e a r s  t h a t  t h e  re- 

m a i n i n s  255 of  d e s i g n  and  c o n s t r u c t i o n  c o s t s  f o r  t h i s  s e m i- r e g i o n a l  

s y s t e m  can  be  f i n a n c e d  l o c a l l y  by H o r s e  Cave and Cave C i t y  {vi thoi l t  

p l a c i n g  an unaccep tab !e  b u r d e n  o n  t h e  se'ver c u s t o m e r s  of these  

( : i t  ie:; ( i . c .  nrr;.a;;e se:r.rr bills are p r o j e c t e d  t o  rern:i in un;!or .?in 



"'2 ,' " - : i :<jl lzh).  

T i le  c c r r c n r :  o u t l o o k  f o r  f u n d i n g  o f  t h e  b a l a n c e  o f  t'12 

r c ' z i o n a l  s e w e r  s y s t e m  t o  s e r v e  P a r k  C i t y  and  t h e  R o u t s  TO 

A r e a  is much more t e n u o u s .  T h e  EP.4 h a s  made n o  commit tment  

t o  f u n d  t h i s  s e c o n d  h a l f  o f  t h e  r e g i o n a l  s y s t e m  d u e  t o  c o n c e r n s  

as t o  , t h e  a b i l i t y  o f  l o c a l  g o v e r n m e n t a l  e n t i t i e s  t o  raise t h e  

n e c e s s a r y  l o c a l  f u n d s  t o  s u p p l e m e n t  an EPA C o n s t r u c t i o n  G r z n t .  

I t  h a s  been  e s t i m a t e d  t h a t  i f  EPA d o e s  f u n d  t h e  e n t i r e  r e g i o n a l  

s y s t e m  a t  c u r r e n t  l e v e l s  o f  f u n d i n g  f o r  e l i g i b l e  f a c i l i t i e s  ( 7 5 % ) .  

t h e  a m o r i t i z ' a t i o n  of  t h e  l o c a l  s h a r e  o f  c o n s t r u c t i o n  c o s t s  f o r  

f a c i l i t i e s  w i l l  r e q u i r e  P a r k  C i t y  r e s i d e n t s  t o  p a y  s e w e r  b i l l s  
. . 

o f .  a p p r o x i m a t e l y  $40 p e r  month .  'Both t h e  EPA a n d  P a r k  C i t y  re- 

s i d e n t s  a g r e e  t h a t  a sewer c h a r g e  of  t h i s  m a g n i t u d e  makes t h e  

f  u i l  r e g i o n a l  sewer s y s t e m  i n f e a s i b l e  w i t h o u t  a d d i t i o n a l  f u n d i n g  . 

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

A t  t h e  p r e s e n t  t i n e ,  i t  a p p e a r s  t h a t  a s  a minimum, t h e  sezi- 

r e g i o n a l  s e w e r  s y s t e m  w i l l  b e  b u i l t  t o  s e r v e  t h e  ? l m n o t h  Cave Are>.  

T h i s  s y s t e m  w i  11 e l i m i n a t e  sewage  p o l l u t i o n  of  t h e  Hidden  R i v e r  

Cave S y s t e m ,  b u t  w i l l  d o  l i t t l e  t o  p r e v e n t  a sirniliar p o l l u t i o n  

c a t a s t r o p h e  f rom u l t i m a t e l y  o c c u r r i n g  i n  t h e  F l in t - ! . l amoth  Cave 

S y s t e m  of 3Iammoth Cave X a t  i o n a l  P a r k .  To  p r e v e n t  t h i s  sewage  p o l -  

l u t i o n  of t h e  El int-! . lmmoth Cave S y s t e m ,  it is e s s e n t i a l  t h a t  t h e  

C a v e l a n d  S a n i t a t i o n  A u t h o r i t y  b u i l d  t h e  f u l l  r e g i o n a l  sewer s y s t e m  

t o  s e r v e  t h e  !.!ammoth Cave Area. I n  o r d e r  t o  b u i l d  t h e  f u l l  r e g i o n a l  

s y s t e m ,  t h e  C a v e l a n d  S a n i t a t i o n  A u t h o r i t y  must  f i n d  a t h i r d  s o u r c e  

o f  p u b l i c  o r  p r i v a t e  f u n d i n g  t o  s u p p l e m e n t  f u n d s  a v a i l a b l e  l o c a l l y  . 

and f rom t h e  U. S .  E n v i r o n m e n t a l  P r o t e c t i o n  Agency. 


