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I. SITE 

A .  Desc r ip t j l on  

The Feed M a t e r i a l s  -Product ion  Cen:er (FMPC) i s  a n  i n d u s t r i a l  

f a c i l i t y  owned by t h e  U n i t e d  S t a t e s  Energy R e s e a r c h  & Develop-  

ment A d z i n i s t r a t i o n  2nd o p e r a t e d  by t h e  N a t i a n a l  Lead Company 

of Ohio.  It i s  l o c a t e d  n e a r  T e r n a l d ,  Ohio,  on a 1050-ac re  s i t e  

a b c u t  t e n  miles n o r t h w e s t  o f  C i n c i n n a t i  and  e i g h t  mi les  s o u t h -  

west  3f H a m i l t o n ,  Most of t h e  s i t e ,  i n c l u d i n g  a l l  of t h e  

p r o d u c t i o n  and waste s t o r a g e  areas, i s  i n  Hami l ton  County,  

Crosby Township. Approx ima te ly  200 a c r e s ,  m o s t l y  grass cove red  

w i t h  some s h r u b -  and t r e e - c o v e r e d  s e c t i o n s ,  a r e  i n  B u t l e r  County ,  

Ross Township. See  F i g u r e  1 f o r  t h e  g e n e r a l  l o c a t i o n  of  t h e  

FMPC. F i g u r e  2 shows some d e t a i l  of t h e  FMPC and t h e  s u r r o u n d -  

i n g  a r e a ,  

The p r imary  work a t  t h e  FMPC I s  t h e  p r o d u c t i o n  o f  p u r i f i e d  

uranium metal and  compounds f o r  u s e  a t  o t h e r  ERDA s i t e s ,  I n  

regard t o  235U c o n t e n t ,  t h e  uranium may b e  d e p l e t e d ,  normal ,  o r  

s l i g h t l y  e n r i c h e d .  The a v e r a g e  c o n t e n t  i s  c l o s e  t o  no rma l .  

Through 1 9 7 6 ,  t h e  p l a n t ' s  major  s t a r t i n g  mater ia l  was semi-pure 

uranium c o n c e n t r a t e  and most of t h e  was te  s t o r e d  a t  t h e  FMPC 

r e s u l t e d  from t h e  c o n v e r s i o n  o f  t h i s  m a t e r i a l  t o  p u r e  UO o r  

r e a c t o r - g r a d e  u ran ium metal .  A small amount o f  t h o r i u m  work 

h a s  a l s o  been d o n e ,  The p r o c e s s i n g  o f  r e c y c l e  uranium and 

3 



-c 

i 
I 

t 

thoriurr:  has i n t y o d u c e d  minimal  amounts of  t r a n s u r a n i c s  and  f i s -  

s i o n  p r o d a c t s  i n t o  t h e  waste s t o r a g e  a r eas ,  

1. P:Tqsiogrzphy 

( a )  Topcgraphy .  The FMPC i s  s i t u a t e d  on a t e m a c e  r a n g i n g  

i n  a l t i t u d e  from 575 t o  600 f e e t ,  a b o u t  50  f e e t  above  t h e  Miami 

R i v e r  f l o o d p l a i n .  

t h e  lirnits o f  a n  a n c i e n t  r i v e 2  v a l l e y  which was f i l l e d  i n  w i t h  

Nearby hills, which r i s e  t o  9 0 0  f e e t ,  merk 

g l a c i r l  :ill. 

rniles w i d e .  

I n  t h e  FMPC a rea ,  t h i s  v a l l e y  i s  a b o u t  t h r e e  

(.b) Land a v a i l a b l e .  P r o d u c t i o n  and  waste s torage areas a t  

t h e  FEPC are r e l a t i v e l y  f l a t ,  w i t h  t h e  e l e v a t i o n  changes  occur -  

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

S i n c e  t h e  t ime t h a t  p r o d u c t i o n  began  i n  1952, a p p r o x i m a t e l y  

1 8  a c r e s  have  been  commit ted f o r  waste s t o r a g e  and d i s p o s a l ,  

About t h e  same amount of  s p a c e  i s  a v a i l a b l e  between t h e  s t o r a g e  

a n d  p r o d u c t i o n  areas f o r  a d d i t i o n a l  s t o r a g e  and  d i s p o s a l  

f a c i l i t i e s .  A c o n s i d e r a b l y  g r e a t e r  amount of  l a n d  i s  a v a i l z b l e  

n o r t h  of t h e  p i t  a r e a .  

The waste area i s  l o c a t e d  on t h e  west s ide  o f  t h e  p r o j e c t ,  

a b o u t  9 0 0  f e e t  from t h e  p r o j e c t  boundary .  P a d ( y f s  Run, a small 

stream which has i n t e r m i t t e n t  f l o w ,  r u n s  a l o n g  t h e  west side o f  

t h e  p r o j e c t  and  i s  l o c a t e d  between t h e  waste area and t h e  

p r o p e r t y  l i n e .  See F i g u r e  3 .  The s t o r a g e - d i s p o s a l  area i s  

-2- 
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f l a t ,  w i t h  some s l o p i n g  due t o  t h e  f i n a l  d i r t  c o v e r i n g  o v e r  

b u r i e d  wastes .  

d e s i g n e d  t o  a v o i d  low s p c t s  ar,d p r o v i d e  f o r  good s u r f a c e  d r a i n -  

zge w i t h  rm-oi 'f  d i rectec!  i n t o  a n  a c t i v e  c l ea rwe l l .  

F i n a l  g r a d i n g  o v e r  r e t i r e d  burial p i t s  i s  

2 .  C u l t u r a l  F a c t o r s  

( a )  D e n o p a p h y  anc! l e n d  u s e .  The l a n d  s u r r o u n d i n g  t h e  FMPC 

i s  p r i m a r i l y  u s e d  for a g r i c u l t u r e ,  The re  are 2 7  r e s i d e n c e s  on 

t h e  n o r t h  s i d e  of t h e  p r o j e c t  and  most o f  these  a re  i n  a sub- 

d i v i s i o n  t o  the  n o r t h e a s t .  O t h e r w i s e ,  t h e r e  a re  a p p r o x i m a t e l y  

t e n  s c a t t e r e d  r e s i d e n c e s  a n d  one small b u s i n e s s  l o c a t e d  i n  t h e  

a d j a c e n t  a r e a s ,  

a b o u t  1 - 1 / 2  miles s o u t h e a s t  o f  t h e  waste s t o r a g e  area.  

p o p u l a t i o n  and  l o c a t i o n  o f  n e a r b y  towns and  c i t i e s  are g i v e n  i n  

T a b l e  1. 

I n  r e c e n t  yea r s ,  a t r a i l e r  pa rk  was e s t a b l i s h e d  

The 

Hamil ton  and B u t l e r  C o u n t i e s  have  a c o n s i d e r a b l e  amount o f  

i n d u s t . r i a 1  a c t i v i t y  b u t  t h e  ma jo r  economic a c t i v i t i e s  i n  this 

r u r a l  area a re  f a r m i n g ,  d a i r y i n g ,  and t h e  r a i s i n g  of beef c a t t l e ,  

S e v e r a l s m a l l  i n d u s t r i e s  are  l o c a t e d  w i t h i n  a few mi les  of  t h e  

s i t e .  

Farm c r o p s  i n c l u d e  sweet  c o r n ,  g r a i n  c o r n ,  s o y b e a n s ,  and  

wheat. 

s t a n d s  and i n  n e a r b y  u rban  m a r k e t s .  

p l a i n ,  east o f  t h e  FMPC, t h e  s o i l  i s  f e r t i l e  and  i s  r e p o r t e d  t o  

Truck  c r o p s  a r e  w i d e l y  grown a n d  s o l d  a t  l o c a l  p r o d u c e  

I n  t he  M i a m i  R i v e r  f l o o d  

-3- 
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c c n t a i n  some o f  t h e  b e s t  farm l a n d  i n  t h e  s t a t e .  I n  t h e  g e n t l y  

r o l l i n g  u p l a n d s  west of t h e  f l o o d  p l a i n ,  t h e  s o i l  c o n t a i n s  more 

c l a y  and  i s  l ess  f e r t i l e .  The g rowing  s e a s o n  i s  1 8 0  days .  

Al though t h e  a rea  e round  t h e  FMPC i s  r u r a l ,  Hemi l ton  and 

B u t l e r  C o u n t i e s  are n o t  among t h e  s t a t e ' s  l e a d i n g  a g r i c u l t u r a l  

c o u n t i e s .  

c u l t u r a l  commodi t ies ,  Hami l ton  County was among t h e  t o p  

O h i o ' s  88 c o u n t i e s  ir? o n l y  one commodity, g r e e n h o u s e  and  

n u r s e r y  p r o d u c t s .  (') 

o f  3 . 7  m i l l i o n  dollars from t h i s  farm a c t i v i t y .  B u t l e r  County 

was n o t  r a n k e d  among t h e  t o p  t e n  c o u n t i e s  i n  any  of t h e  n i n e  ' 

major  commodi t i e s ,  

i n  regard t o  t o t a l  a c r e a g e .  (2) 

6 , 7 0 0 ' a c r e s  i n  Hamil ton County and  49 ,700  a c r e s  i n  B u t l e r  County 

w i t h  a n  a v e r a g e  y i e l d  o f  7 9 . 4  b u s h e l  pe r  a c r e .  

c o r n  a c r e a g e  i n  Ohio i n  1975 was 3 . 5  m i l l i o n  acres  and  t h e  

a v e r a g e  y i e l d  was 9 2 . 0  b u s h e l s  p e r  a c r e .  

For 1 9 7 4 ;  i n  cash r e c e i p t s  f rom n i n e  m a j o r  a g r i -  

t e n  of 

The county  r a n k e d  s e v e n t h  w i t h  r e c e i p t s  

Gra in  c o r n  i s  t h e  m a j o r  c r o p  i n  b o t h  c o u n t i e s  

I n  197.5, t h e  a c r e a g e  used  was 

T o t a l  g r a i n  

The n e a r e s t  Hamil ton County p a r k  i s  t h e  M i a m i  Whitewater 

F o r e s t  l o c a t e d  a p p r o x i m a t e l y  f i v e  miles s o u t h w e s t  o f  t h e  p l a n t  

s i t e  i n  n o r t h w e s t  Hamil ton County.  

acres  i n  a n a t u r a l  s t a t e  f o r  w i l d l i f e  s a n c t u a r i e s .  

The p a r k  c o n t a i n s  2,031 

The p a r k  i s  

well known for i t s  w h i t e - t a i l  deer ,  p r e d a t o r y  b i r d s ,  and  r a re  

p l a n t l i f e ,  

movies  a t  t h e  h a r b o r  a rea ,  h i k i n g ,  B r a i l l e  T r a i l  f o r  t h e  b l i n d ,  

R e c r e a t i o n  f a c i l i t i e s  c o n s i s t  o f  summer c o n c e r t s  and 

-4- 
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85-ac re  l e k e  for f i s h i n g  and b o a t i n g ,  w i l d l i f e  c r u i s e  b o a t ,  

golf c c c r s e ,  r'our y o u t h  c a n p s ,  f a m i l y  camp, b a l l f i e l d s ,  p l a y -  

fields, o u t d o o r  e d u c a t i o n ,  w i n t e r  s p o r t s  - s l e d d i n g ,  i c e  s k a t i n g ,  

s k i h g ,  zin5 museum and v i s i t o r  c e n t e r .  

Z o r t  S c o t t  Camps, o m e d  b y  t h e  Archd iocese  of C i n c i n n a t i ,  

i s  two m i l e s  s o u t h e a s t  of  t h e  FMPC and i s  l o c z t e d  on R i v e r  Road, 

New B z l t i m o r e .  T h i s  csmp c o n t a i n s  f i v e  hundred wooded a c r e s  on 

a h i l i  o v e r l o o k i n g  the  G r e a t  M i a m i  R i v e r .  

o r i g i m l l y  s t a r t e d  i n  1 9 2 2  t o  p r o v i d e  camping f a c i l i t i e s  for 

Freser,t c a p a c i t y  i s  472 campers  and t h e  

F o r t  S c o t t  Camps were 

. i n t e r c i t y  c h i l d r e n .  

camp i s  used d u r i n g  t e n  weeks i n  t h e  summer. 

f a c i l i t i e s  i n c l u d e  c a b i n s ,  swimming p o o l ,  r i d i n g  s t a b l e s ,  t e n n i s  

c o u r t s ,  L z d  h i k i n g  t r a i l s ,  

The p r e s e n t  

Camp Ross Trai ls ,  owned and o p e r a t e d  by t h e  G i r l  S c o u t s  o f  

America,  i s  a p p r o x i m a t e l y  two miles  n o r t h e a s t  o f  t he  p l a n t ,  on 

Layhigh Road, Ross. The camp c o n t a i n s  a p p r o x i m a t e l y  300 acres 

o f  woods and meadows. 

and now has f a c i l i t i e s  t o  s e r v e  between 5 , 0 0 0  and 6 ,000  g i r l s  

p e r  y e a r .  

i n  t h e  summer and t r o o p  camping t h e  y e a r  a r o u n d .  

grounds  a l s o  have  h i s t o r i c a l  i m p o r t a n c e  because  of I n d i a n  ea r th  

works p r e s e r v e d  the re .  

Camp Ross Traills was e s t a b l i s h e d  i n  1 9 6 0  

Areas  a re  p r o v i d e d  and  equ ipped  f o r  r e s i d e n t  camping 

The camp 

-5- 
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There  are  two large c o n s o l i d a t e d  p u b l i c  scho-o1 s y s t e m s  i n  

t h e  n e a r  v i c : n i t y  o f  t h e  p l a n t  s i t e .  

D i s t r i c t  has  t h r e e  s c h o o l s ,  a b o u t  f o u r  miles t o  t h e  n o r t h e a s t .  

Tc) ta l  e n r o l l m e n t  i s  2 , 0 7 0 .  The S o u t h w e s t  L o c a l  Schoo l  D i s t r i c t  

h a s  f o u r  s c h o o l s  t o  t h e  s o u t h  a n d  west of  t h e  p l a n t ,  w i t h i n  a 

radii ls  c f  six miles .  The t o t z l  e n r o l l m e n t  o f  t h e s e  f o u r  

s c n o o l s  i s  1 , 8 8 4 .  

The Ross L o c a l  S c h o o l  

( b )  . k c h e o l o g y  and  h i s t o r i c a l  f e a t u r e s .  Four  p r e h i s t o r i c  

i n a i a n  s i t e s  l i s t e d  i n  t h e  N a t i o n a l  Regis te r  of H i s t o r i c  P l a c e s  

a r e  l o c a t e d  w i t h i n  a th ree-mi le  r a d i u s  of t h e  FMPC. The "Adena 

C i r c l e "  arid "Dernoret Mound" a re  l o c a t e d  o n  t h e  g rounds  of  Camp 

R o s s  T r a i l s  and a r e  b e i n g  p r e s e r v e d  by t h e  camp owners .  

" C o l e r a l n  work" i s  a f o r t i f i c a t i o n  o r  sacred e n c l o s u r e  Surround-  

i n g  a b o u t  95 a c r e s  ir, a large h o r s e s h o e  of  t h e  Great Miami R i v e r ,  

a b o u t  one mile east  of  t h e  p l a n t .  

r ema ins  i s  f a i r l y  w e l l  p r e s e r v e d  and  i n  p l a c e s  i s  8-10 f ee t  

h i g h .  

w o r k , " , a  s i t e  w i t h  p r e h i s t o r i c  o r i g i n s  which i s  b e l i e v e d  t o  

have  had l a t e r  u s e  as  w e l l .  

The 

The p a r a p e t  of t h e s e  a n c i e n t  

Xearby, o v e r l o o k i n g  t h e  C o l e r a i n  s i t e ,  i s  t h e  "Dunlap 

The Miami Purchase  A s s o c i a t i o n  i s  an  i n d e p e n d e n t  l o c a l  

h i s t o r i c a l  s c c i e t y  which a c t s  as t h e  S o u t h w e s t e r n  Ohio R e g i o n a l  

P r e s e r v a t i o n  O f f i c e  f o r  t h e  Ohio H i s t o r i c a l  S o c i e t y .  Records 

-6- BO' 
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m a i n t a i n e d  by t h i s  local g r o u p  do n o t  i n d i c a t e  t h a t  t h e  area 

occup ied  by t h e  FMPC c o n t a i n s  any  known s i t e s  o f  a r c h a e o l o g i c a l  

Paddy s i m p o r t a n c e .  ( 3 )  A corr,plete a r c h a e o l o g i c a l  s u r v e y  o f  t h e  

3un 2rea i s  p l anned  f o r  1 9 7 9 .  

T'ze o l d  v i l l a g e  o f  W h i t e w a t e r ,  more commonly known S 

I fShake r s '  Town" is s i 5 u a t e d  on  t h e  Dry Fork  o f  t h e  Whitewater, 

i?. Crosby T o ~ n s h i p  a p p r o x i m a t e l y  f i v e  m i l e s  west o f  t h e  p l a n t  

s i t e ,  I t  nad i t s  o r i g i n  a b o u t  t h e  y e a r  1 8 2 0 ,  w i t h  t h e  Un i t ed  

S o c i e t y  of Z je l i eve r s ,  commonly c a l l e d  f f S h a k e r s l . ' f  

t h i s  s o c i e t y  engaged i n  some m a n u f a c t u r i n g  and  i n  t h e  r a i s i n g  

o f  g a r d e n  s e e d s ,  b u t  l a t e r  t u r n e d  e x c l u s i v e l y  t o  f a r m i n g  and  

expandec! their h o l d i n g s  f rom f o r t y  a c r e s  t o  t w e l v e  hundred  

a c r e s  i n  o n l y  a few y e a r s .  

w i t h  dormatory- type  b r i c k  s t r u c t u r e s  which a re  p r e s e n t l y  

p r iva t e ly -owned  and w e l l  k e p t  l a n d m a r k s .  

O r i g i n a l l y ,  

They r e p l a c e d  t h e i r  f i r s t  log c a b i n s  

The town o f  N e w  B a l t i m o r e ,  l o c a t e d  two and a h a l f  m i l e s  from 

t h e  p l a n t  s i t e ,  p l a y e d  a r o l e  i n  Civil War H i s t o r y .  Gene ra l  

John  Hunt Morgan and a p a r t y  of a p p r o x i m a t e l y  225 men r a i d e d  

t h e  farm area a d j a c e n t  t o  N e w  B a l t i m o r e  i n  J u l y ,  1863. They 

s t o p p e d  a t  a b l a c k s m i t h  s h o p  o p e r a t e d  by W i l l i a m  R a i s c h ,  S r . ,  

t h e  o n l y  s m i t h  i n  t h e  a rea ,  and  f o r c e d  him t o  shoe some o f  

Morg2n's ho r ses :  The o l d  R a i s c h  f a r m s t e a d  on F l i c k  Road, one 
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mile  s o u t h  of N e w  B a l t i m o r e ,  r ema ins  i n t a c t .  

r a i d ,  Morgan b u r n e d  t h e  New B a l t i m o r e  b r i d g e  t o  d e l a y  h i s  p u r -  

s u e r s .  

Fo l lowing  h i s  

Old F o r t  Dunlap o r  C o l e r a i n  v i l l a g e  i s  l o c a t e d  a b o u t  two 

m i l e s  t o  t h e  ezst  o f  t h i s  s i t e  and on t h e  o p p o s i t e  bank of  t h e  

Great M i a m i  R i v e r .  This  v i l l a g e  and small .  f o r t  was founded i n  

1790 by John Dunlap, 2.n immigran t  f rom C o l e r a i n  i n  t h e  n o r t h  o f  

I r e l a n d .  

F o r t  Dunlap i s  p r i n c i p a l l y  memorable as t h e  s c e n e  o f  t h e  

f i e r c e s t  ar?d l o n g e s t  s u s t a i n e d  I n d i a n  a t t a c k  r e c o r d e d  i n  t h e  

a n n a l s  r;f Hami l ton  County .  

l o s s e s  and t h e  f o r t  was damaged by f i r e .  

s e t t l e m e n t  p l a y e d  a n  i m p o r t a n t  r o l e  i n  t h e  d e f e n s e  o f  t h e  f o r t  

d u r i n g  t h i s  a t t a c k .  They e x h i b i t e d  t h e  c a p s  of  s o l d i e r s  above  

t h e  p i c k e t s  t o  draw t h e  I n d i a n s ' f i r e  and when t h e  g a r r i s o n  was 

i n  d a n g e r  of f a l l i n g  s h o r t  o f  b u l l e t s ,  t h e  women m e l t e d  down 

a l l  the  pewter p l a t e s  and  spoons  t o  keep up t h e  s u p p l y .  The 

c o n t i n u o u s  s iege  had l a s t e d  more t h a n  twen ty - fou r  h o u r s  when 

t h e  I n d i a n s ,  d e s p a i r i n g  o f  s u c c e s s  and  perhaps  a p p r e h e n s i v e  o f  

t h e  a r r i v a l  of r e i n f o r c e m e n t s  from C i n c i n n a t i ,  r e t r ea t ed .  

monuments have been e r e c t e d  in t h a t  a rea  t o  mark t h e  l o c a t i o n  

o f  t h e  o l d  F o r t .  

The l i t t l e  g a r r i s o n  s u f f e r e d  s e v e r e  

The women o f  t h e  

S t o n e  
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! c >  F u t u r e  l a n d  u s e .  The .Grea t  M i a m i  R i v e r  b a s i n  a rea  has 

Accord ing  been t h e  s u b j e c t  of s e v e r a l  w a t e r  r e s o u r c e  s t u d i e s .  

t o  these s t u d i e s ,  t h e  S z s i n ' s  popiAat iOn 1 3  e x p e c t e d  t o  grow by 

a b o u t  50% from 1960 t o  1980, and 100 p e r c e n t  from 1960 t o  2000 .  

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

a t  t w i c e  t h e  r a t e  of p o p u l a t i o n  g r o w t h ,  t h u s  g e n e r a t i n g  a 

s i g n i f i c a n t  i n c r e a s e  i n  t h e  waste water t h a t  must be  t reated 

and e v e n t u a l l y  d i s c h a r g e d  t o  t h e  r i v e r .  ( 4 )  

These s t u d i e s  t h a t  f o r e c a s t  p o p u l a t i o n  growth  were c e n t e r e d  

a round  t h e  i n d u s t r i a l  are2 between Dayton and  Hami l ton .  

of  t h e  l a c k  o f  i n d u s t r y ,  g rowth  i n  t h e  FMPC area w i l l  be  much 

l e s s  t h a n  t h a t  expec ted  f o r  t h e  u p s t r e a m  u rban  areas.  

t h e  year  2000,  growth i n  t h e  area f rom N e w  B a l t i m o r e  t o  t h e  

Ohio R i v e r  i s  e x p e c t e d  t o  b e  l ow and  will produce  v e r y  l i t t l e  

a d d i t i o n a l  p o l l u t i o n  l o a d  i n  t h e  Great M i a m i .  

s t r e t c h ,  t h e  l a c k  o f  a l a rge  p o l l u t i o n  l o a d  i s  e x p e c t e d  t o  

e n a b l e  t h e  water q u a l i t y  t o  r e c o v e r  from t h e  ups t r eam b u r d e n s .  

Based on these  s t u d i e s  and  e x p e c t a t i o n s ,  i t  appears r e a s o n a b l e  

t o  c o n c l u d e  t h a t  l a n d  a v a i l a b i l i t y  i n  t h e  FMPC area w i l l  n o t  

become c r i t i c a l  d u r i n g  t h e  n e x t  s e v e r a l  d e c a d e s .  

Because  

Up t o  

In t h i s  l ower  

3 .  Cl imato logy  

C l i m a t o l o g i c a l  data f D r  t h i s  area a r e  a v a i l a b l e  from 
1 

two Env i ronmen ta l  Data S e r v i c e  S t a t i o n s :  (1) t h e  Abbe O b s e r v a t o r y  1 
i 
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l o c a t e d  i n  C i n c i n n a t i ,  Ohio,  and ( 2 )  t h e  Greater C i n c i n n a t i  

A i r p o r t ,  l o c a t e d  a b o u t  1 2  miles s o u t h w e s t  of  downtown C i n c i n n a t i  

and  a b o u t  two m i l e s  s o u t h  o f  t h e  Ohio R i v e r  i n  t h e  S t a t e  of 

Ken tucky .  

Col t ie r  n o c t u r n a l  t e m p e r a t u r e s  a re  e x p e r i e n c e d  a t  t he  a i r -  

p o r t  l o c a t i o n  t h z n  2 t  t h e  Abbe O b s e r v a t o r y ,  due  p r i m a r i l y  t o  

the s u b w b a n  l o c a t i o n  with its a t t e n d a n t  s t r o n g e r  r a d i a t i o n a l  

c o o l i n g .  

a rea ,  and for t h i s  r e a s o n  t h e  i n f o r m a t i o n  p r e s e n t e d  h e r e  has 

been  t a k e n  from t h e  da t2  r e c o r d e d  a t  t h e  a i r p o r t  s t a t i o n ,  p l u s  

a v a i l a b l e  (lata frcm FMPC o b s e r v a t i o n s .  ( 5 , 6 )  

The FMPC i s  a l s o  l o c a t e d  i n  a s u b u r b a n  ( o r  r u r a l )  

The c l i m a t e  is c o n t i n e n t a l  w i t h  a r a t h e r  wide  r a n g e  o f  

t e m p e r a t u r e s  f rom w i n t e r  t o  summer. 

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

minimum. 

J a n u a r y ,  a l t h o u g h  t h e  h e a v i e s t  24-hour amounts have been r e c o r d e d  

during l a t e  Novem6er and F e b r u a r y .  

The f reeze-free p e r i o d  l a s t s  on t h e  a v e r a g e  187 d a y s  from mid- 

A p r i l  t o  t he  l a t t e r  p a r t  of O c t o b e r .  

A p r e c i p i t a t i o n  maximum 

On t h e  a v e r a g e ,  t h e  maximum s n o w f a l l  o c c u r s  d u r i n g  

The h e a v i e s t  p r e c i p i t a t i o n ,  as we l l  as t h e  p r e c i p i t a t i o n  of 

t h e  l o n g e s t  d u r a t i o n ,  i s  n o r m a l l y  a s s o c i a t e d  w i t h  low p r e s s u r e  
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d i s t u r b a n c e s  moving i n  a g e n e r a l  s o u t h w e s t  t o  n o r t h e a s t  d i r e c -  

t i o n  t h r o u g h  t h e  Ohio v a l l e y  a n d  s o u t h  of t h e  C i n c i n n a t i  a r ea .  

Suzmers a r e  warm and  r a t h e r  humid. The t e m p e r a t u r e  w i l l  

r e a c h  100°F or more one  year o u t  o f  t h r e e .  

t e m p e r a t u r e  will r e a c h  90°F o r  h i g h e r  a b o u t  26  d a y s  e e c h  y e a r .  

W i n t e r s  a r e  m o d e r a t e l y  c o l d  w i t h  f r e q u e n t . p e r i o d s  o f  e x t e m i v e  

c l o u d i n e s s .  

However, t h e  

( a )  P r e c i p i t a t i o n .  The normal  a n n u a l  p r e c i p i t a t i o n ,  i n  

water e q u i v a l e n t  i n c h e s ,  i s  3 9 . 0 4 .  Annual r e c o r d  mean p r e c i p i t a -  

t i o n  i s  40.40 i n c h e s .  Fo r  b o t h  p r e c i p i t a t i o n  and  t e m p e r a t u r e s ,  

a l l  normal  v a l u e s  a re  based on  t h e  r e c o r d  f o r  t h e  1941-1970 

p e r i o d ;  a l l  r e c o r d  mean v a l u e s  a re  means f o r  t h e  p e r i o d  1 9 4 8 -  

1975  

Maximum p r e c i p i t a t i o n  f o r  a s i n g l e  month d u r i n g  t h e  28-year  

p e r i o d  (1948-1975) was 1 2 . 1 8  i n c h e s  d u r i n g  March 1 9 6 4  and  t h e  

minimum was 0 . 1 8  i n c h e s  i n  September  1963 .  A 24-hour p e r i o d  

maximum o f  5 . 2 1  i n c h e s  o c c u r r e d  i n  March 1 9 6 4 .  The r e c o r d  mean 

and  no rma l  P r e c i p i t a t i o n  by month for t h e  1948-1975 p e r i o d  a re  

shown i n  T a b l e  2 .  

A summary o f  p r e c i p i t a t i o n  data  f o r  t h e  FMPC from 1 9 6 0  

t h r o u g h  1 9 7 6  i s  g i v e n  i n  Table  3 .  The rnaximurr monthly 
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p r e c i p i t a t i o n  was 1 1 . 1 5  i n c h e s  i n  March 1 9 6 4 .  

p r e c i p i t a t i o n  was 0 . 0 4  i n c h e s  measu red  i n  O c t o b e r  1 9 6 3 .  

Minimux r o n t h l y  

Snow arid i c e  p e l l e t  data f o r  t h e  1947-48  t h r o u g h  1975-76 '  
p e r i c d  show t h a t  t h e  maxinum month ly  a c c u m u l a t i o n  was 1 5 . 3  

i n c h e s  i n  J a n u a r y  1 9 6 4  a n d  t h e  maxinum i n  a 24-hour p e r i o d  was 

9 . 8  i n c h e s  i n  March 1 9 6 8 .  

t h e  same 28-year  per iod  a re  l i s t e d  i n  Table  4 .  

S n o w f a l l  r e c o r d  means,  by month,  for 

( b j  T e c p e r a t u r e .  The n o r m a l  a v e r a g e  t e m p e r a t u r e  i s  54.OoF 

and  t h e  r e c o r d  mean i s  53.9OF. 

Augus t ,  1962  a n d  t h r c u g h  1 9 7 6 ,  t h e  r e c o r d  low was -lg°F i n  

J a n u a r y ,  1 9 3 6 .  However, on J a n u a r y  1 8 ,  1 9 7 7 ,  a r e c o r d  low o f  

-25'F was r e c o r d e d .  

The r e c o r d  h i g h  was 102'F i n  

Record  mean and  no rma l  t e m p e r a t u r e s  by month for t h e  1948- 

1975 p e r i o d  a r e  shown i n  T a b l e  5 .  

( c )  Wind. Mean s p e e d  data have  been  c o l l e c t e d  o v e r  a 28- - 
year p e r i o d ;  p r e v a i l i n g  wind d i r e c t i o n  data  o v e r  a 16-yea r  

p e r i o d ;  f a s t e s t  m i l e  and  d i r e c t i o n  o v e r  a 12 -yea r  p e r i o d .  

The  p r e v a i l i n g  wind d i r e c t i o n  i s  SSW a t  a mean s p e e d  o f  

The Pastes; m i l e  recorded was 40 mph f rom t h e  SSW 9 . 1  mph. 

o c c u r r i n g  i n  F e b r u a r y ,  1 9 6 7 ;  A p r i l ,  1970;  J a n u a r y  and  J u n e ,  1 9 7 1 ;  

and December, 1 9 7 3 .  The o n l y  wind r o s e  a v a i l a b l e  a t  t h i . s  t i m e  
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I ( F i g u r e  4 )  was p l o t t e d  u s i n g  data  from t h e  U .  S .  Weather S e r v i c e  

for t h e  a r e a  of t h e  Greater C i n c i n n a t i  A i r p o r t ,  ( 7 )  

c o n c l u s i o n  one can draw f rom t h i s  data  i s  t h a t  t h e r e  i s  a 

s l i g h t l y  h i g h e r  p r o b a b i l i t y  t h a t  t h e . w i n d  w i l l  be  f rom a s o u t h -  

The o n l y  

w e s t e r n  d i r e c t i o n .  Winds of  s imi la r  v e l o c i t y ,  however,  nay b e  

f rom any o t h e r  d i r e c t i o n  a t  a g i v e n  t i m e .  

A s u r v e y  o f  t h e  NLO r , e c o r d s  i n d i c a t e s  t h a t  wind s p e e d  ( g u s t s )  

exceeded 50 mph on e l e v e n  o c c a s i o n s  d u r i n g  t h e  p e r i o d  1960-1976; 

wind speed  exceeded  6 0  mph ( s l i g h t l y )  on two o c c a s i o n s  d u r i n g  

t h i s  p e r i o d .  ( 6 )  

4 .  ,Geology 

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

Wiscons inan  i c e  sheets  gave  t h e  area i t s  b a s i c  g e o l o g i c a l  

f e a t u r e s .  I n  t h e  FMPC area ,  ou twash  from r e t r e a t i n g  g l a c i e r s  

f i l l e d  i n  t he  wide  v a l l e y  of a l a r g e  a n c i e n t  r i v e r .  

t h i s  f i l l ,  t h e  M i a m i  R i v e r  has c u t  i t s  p r e s e n t  c o u r s e  and  t h e  

r i v e r  bed i s  now l o c a t e d  a b o u t  60  f e e t  below t h e  o r i g i n a l  l e v e l  

o f  t h e  g l a c i a l  d e p o s i t s . .  

Through 

The r e l a t i v e l y  b r o a d  v a l l e y  "low" between two t o p o g r a p h i c  

" h i g h s "  which trends n o r t h w e s t  f rom t h e  FMPC and t h e n  bends  

toward  t h e  west a t  Shandon i s  b e l i e v e d  t o  have been c u t  b y  t h e  
I 

I D r y  Fork  Creek when i t  was, p r i o r  t o  g l a c i a t i o n ,  a ma jo r  
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t r i b u t a r y  t o  t h e  a p c e s t r a l  S r e a t  M i a m i  R i v e r ,  P a d d y ' s  Run Creek 

p r e s e n t l y  f lows  t h r o u g h  t h i s  abandoned w a t e r w a y .  After b l o c k a g e  

by g l a c i a t i o n ,  t h e  Dry Fork c u t  i t s  p r e s e n t  c o u r s e  and  now f.lows 

i n t o  t h e  V n i t e w a t e r  R i v e r  a b o u t  n i n e  miles s c u t h e a s t  o f  t h e  FMPC. 

High areas t o  t h e  n o r t h  and  s o u t h w e s t  are  b e l i e v e d  t o  b e  i n  most 

p a r t  e x p r e s s i o n s  of  O r d o v i c i a n  bedrock  which s u r v i v e d  stream 

and g l a c i a l  e r o s i o n ,  The h i g h e s t  e l e v a t i o n  i s  a b o u t  9 2 0  f e e t  

above s e a  l e v e l  a t  a l o c a t i o n  a p p r o x i m a t e l y  s e v e r a l  miles  

no r thwes t  o f  t h e  site. 

The FNTC i s  l o c a t e d  on a r e l a t i v e l y  f l a t  t e r r a c e  a t  a n  

e l e v a t i o n  o f  a b o u t  50 f e e t  above  t h a t  o f  t h e  p r e s e n t  Great M i a m i  

R i v e r .  The Great Miami i s  l o c a t e d  east  and  s o u t h  of  t h e  s i t e  

area and f l o w s  from n o r t h e a s t  t o  s o u t h w e s t .  

s h a r p l y  d e f i n e d  b y  t h e  550-foot  c o n t o u r  j u s t  eas t  o f  t h e j l a n t  

r e f l e c t s  t h e  down-cu t t ing -  t n t o -  u n c o n s o l i d a t e d  g l a c i a l  d r i f t  b y  

t h e  p re sen t -day  Great M i a m i  River. See F i g u r e  5 .  I n d i a n  Creek,  

Paddy ' s  Run, and t h e  Whitewater River  are  nea rby  t r i b u t a r i e s  

t o  t h e  Great M i a m i  R i v e r .  

The t e r r a c e  e f f e c t ,  

(a=) Soiltypes. S o i l s  a t  the FMPC s i t e  a re  c a t e g o r i z e d  as 

These s o i l s  are  l i g h t  c o l o r e d ,  F i n c a s t l e - X e n i a  s i l t  loams.  ( 8 )  

medium a c i d  and m o d e r a t e l y  h i g h - i n  p r o d u c t i v i t y  when p r o p e r l y  

managed. M o i s t u r e - s u p p l y i n g  c a p a c i t y  i s  modera t e ,  as  i s  
/ 
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f e r t i l i t y  and  o r g a n i c  c o r , t e n t .  

o f  l o e s s  a v e r  l i m y  loam t i l l  o f  Wiscons in  a g e ,  F i n c a s t l e  soils 

have  poor  d r a i n a g e  and i n  a reas  where t h i s  s o i l  i s  p r e d o m i n a n t ,  

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

If a r t i f i c i a l  arai.n.age i s  n o t  u s e d ,  t h e  water t a b l e  r e m a i n s  

h i g h  f o r  e x t e n d e d  p e r i o d s  i n  w i n t e r  and s p r i n g .  (’) 

Xenia  s c i l s  c o v e r  l a r g e  a r e a s  west of t h e  FMPC. 

They have  formed i n  18-40 i n c h e s  

F i n c a s t l e -  

S o i l s  i n  t h e  Great M i a m i  R i v e r  f l o o d  p l a i n  a r e  c l a s s i f i e d  

as Genessee s i l t  loam and Genessee  loam. ( 8 )  These s o i l s  a r e  

c h a r a c t e r i z e d  b y  modera te  p e r m e a b i l i t y ,  deep  r o o t  zone and h i g h  

a v a i l a b l e  water c a p a c i t y  w i t h  s low r u n o f f .  They form v a l u a b l e  

c r o p l e n d  a n d ,  because  o f  good d r a i n a g e ,  a r e  e a s i l y  worked i n  

e a r l y  s p r i n g  w h i l e  t h e  u p l a n d  F i n c a s t l e  s o i l s  a r e  s t i l l  wet and 

muddy. 

I n  o t h e r  n e a r b y  areas o f  Hami l ton  and B u t l e r  c o u n t i e s ,  t h e  

predominant  farm s o i l s  a r e  t h e  R u s s e l l ,  Xenia  and  Wynn t y p e s ,  

A compar ison  of t h e  a g r i c u l t u r a l  v a l u e  of t h e s e  s o i l s  i s  g i v e n  

i n  T a b l e  6 .  (9) 

( b )  S t r a t o g r a p h i c  u n i t s .  Bedrock f o r  much o f  s o u t h w e s t e r n  

Ohio and f o r  t h e  FMPC s i t e  area i n  p a r t i c u l a r  c o n s i s t s  o f  v e r y  

o l d ,  i n d u r a t e d  s h a l e s  and l i m e s t o n e s  o f  Upper O r d o v i c i a n  Age, 

p robab ly  d e p o s i t e d  a b o u t  400  m i l l i o n  y e a r s  a g o .  The O r d o v i c i a n  
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bedrock  c o n s i s t s  primarily of  f o s s i l i f e r o u s  m a r i n e  l i m e s t o n e  

and sha les  l a i d  d o m  i n  a s h a l l o w  e p i c o n t i n e n t a l  sea whicn 

i n u n d a t e d  much sf t h e  c e n t r a l  p a r t  of t h e  U n i t e d  S t a t e s ,  Land 

area d u r i n g  t h i s  F z r i c d  i n  g e o l o g i c  h i s t o r y  l a y  a c o n s i d e r a b l e  

d i s t a n c e  t o  t h e  e a s t .  

Uncorcfornably o v e r l y i n g  t h e s e  a n c i e n t  O r d o v i c i a n  r o c k s  a re  

giaciai d e p o s i t s  ~ f '  P l e i s t o c e n e  Age, 

a re  i d e n t i f i e d  w i t h  t h e  two y o u n g e s t  o f  f o u r  inass ive  c o n t i n e n t a l  

i c e  shee t s  known to have e n c r o a c h e d  upon much o f  Ncr th  America 

during t h e  pas t  one  R i l l i o n  yea r s .  

T h e s e  g l a c i a l  d e p o s i t s  

Wi th  0r.e minor  e x c e g t i o n ,  a s h o r t  l o b e  which p r o t r u d e d  as 

f a r  as N e w  B a l t i n o r e ,  t h e  l a s t  g l a c i a l  i n t r u s i o n  i n t o  t h e  a r e a  

e x t e n d e d  no f u r t h e r  s o u t h  t h a n  t h e  b l u f f s  a l o n g  t h e  s o u t h  s i d e  

of t h e  M i a m i  V a l l e y .  When t h e  i c e  m e l t e d  back from t h e  v a l l e y  

t h e  accumula t ed  d r i f t  d e p o s i t s  f rom t h e  g l a c i e r s  f i l l e d  i t  t o  a 

h e i g h t  of more t h a n  2 0 0  f e e t  above  i t s  b e d r o c k  floor of lime- 

s t o n e  and  s h a l e ,  P r o b a b l y  most  o f  t h e  d r i f t  now l y i n g  a t  t h e  

s u r f a c e  was d e p o s i t e d  by t h e  l a s t  g l a c i e r ,  t h e  Wiscons in  G l a c i e r .  

Subsequen t  e r o s i o n  by t h e  Miami R i v e r  and  I t s  t r i b u t a r i e s  have  

s i n c e  t r immed  away s u b s t a n t i a l  p o r t i o n s  o f  t h i s  g l a c i a l  f i l l ,  

l e a v i n g  t e r r a c e  r e q n a n t s  s t a n d i n g  h i g h e r  t h a n  t h e  a d j a c e n t  

bo t tom l a n d s .  
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r e l a t i v e l y  i m p e r v i o u s  t o  t h e  

some p l a c e s  beds  o f  s a n d  a n d  

T h i s  v a r i e d  c h a r a c t e r  o f  t h e  

i n  a wide  r a n g e  o f  water s u r  

( c )  S u b - s u r f a c e  c h a r a c t e r i s t i c s .  The t o p  2 5  f e e t  o f  

s o i l  w i t h i n  t h e  FMPC s i t e  c o n t a i n s  s u f f i c i e n t  c l a y  t o  r e n d e r  i t  

i n f i l t r a t i o n  o f  water a l t h o u g h  i n  

g r a v e l  e x t e n d  t o  t h e  s u r f a c e .  

s u b - s u r f a c e  f o r m a t i o n s  has r e s u l t e d  

s c e  e l e v a t i o n s .  Pe rmeab le  forma- 

t i o n s  a re  l a y e r e d  w i t h  c l a y  l a y e r s  which  a r e  less  perneable  and  

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

I n  t h i s  g e n e r a l  l o c a t i o n ,  vrater i n  s h e l l o w  dug wel l s  was p r o b a b l y  

d e r i v e d  f rom t h e s e  s y s t e n s .  

Tests  have  shown t h e  c o e f f i c i e n t  o f  p e r m e a b i l i t y  i n  t h e  

l o w e r  s a n d  and g r a v e l  l ayer  t o  b e  2000  g a l l o n s  p e r  s q u a r e  f o o t  

p e r  d a y .  

e f f i c i e n t  of a b o u t  t h r e e  g a l l o n s  p e r  s q u a r e  f o o t  p e r  d a y .  

Ground water v e l o c i t y  i n  t h e  v i c i n i t y  o f  t h e  p l a n t  i s  estimated 

a t  a b o u t  1 . 5  f e e t  p e r  d a y .  

By c o m p a r i s o n ,  t h e  c o n f i n i n g  c l a y  l a y e r  has a co-  

The immediate u n d e r l y i n g  s e d i m e n t s  are  u n c o n s o l i d a t e d  

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

and  withdrawal of  t h e  P l e i s t o c e n e  g l a c i e r s .  U n d e r l y i n g  t h e  FMPC 

i s  a b o u t  50 fee t  of a c l a y - r i c h  t i l l  which  may b e  a remnant  o f  

a l a rge  g l a c i a l  m o r a i n e ,  B e n e a t h  t h e  t i l l  i s  a b o u t  1 5 0  f e e t  o f  

s a n d  and  g r a v e l  wh ich  f i l l s  t h e  b u r i e d  v a l l e y  o f  t h e  p r e - g l a c i e r  
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r i v e r .  In t h e  ?:FIP'J a r e a ,  t h e s e  d e p o s i t s  a r e  s e p a r a t e d  i n t o  two 

l a y e r s  by a l a y e r  o f  c l a y  1 0  t o  20  f e e t  t h i c k .  

c l a y  l a y e r  i s  abGut  125 f e e t  below t h e  s u r f a c e ,  

The t o p  o f  t h e  

The c l a y  l a y e r  does  n o t  e x t e n d  e n t i r e l y  a c r o s s  t h e  b u r i e d  

v a l l e y .  Data from well d r i l l i n g  shows t h e  l a y e r  p i n c h e s  o u t  

between t h e  FDlPC and t h e  Miami R i v e r .  

n o t  been  e x t e n s i v e  i n  t h i s  g e n e r a l  a r ea ,  i t  i s  p o s s i b l e  t h a t  

t h e r e  a r e  l o c a l  d i s c o n t i n u i t i e s  i n  t h e  c l a y  b e d ,  where i t  t h i n s  

o u t  o r  i s  t o t a l l y  r b s e n t .  

S i n c e  w e l l  d r i l l i n g  h a s  

Dur ing  i n t e r g l a c i a l  p e r i o d s ,  t h e r e  likely o c c u r r e d  mu h re- 

work ing ,  s o r t i n g ,  and r e a r r a n g i n g  of d e p o s i t e d  g l a c i a l  material ,  

t h e  p r i n c i p a l  g e o l o g i c a l  p r o c e s s e s  b e i n g  stream e r o s i o n  and 

r e d e p o s i t i o n .  I n  a r e l a t i v e l y  small  area may be found  b o t h  

s t r a t i f i e d  d r i f t  and u n s z r a t i f i e d  t i l l  h a v i n g  p a r t i c l e  s i z e  

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

l a r g e  b o u l d e r s .  R e c e n t l y ,  t h r e e  r a t h e r  l a r g e  a n g u l a r  "chunks11 

o f  p i n k ,  w h i t e ,  d a r k  g ray  Igneous  r o c k  o f  g r a n i t i c  c o m p o s i t i o n ,  

e a c h  we igh ing  a n  e s t i m a t e d  500-600 pounds were uncovered  n e a r  

t h e  p l a n t  waste s t o r a g e  p i t s .  The s o u r c e  area of these l a r g e  

g r a n i t i c  b o u l d e r s  ( e r r a t i c s )  u n d o u b t e d l y  l a y  a g r e a t  d i s t a n c e  

t o  t h e  n o r t h  o r  n o r t h e a s t  s i n c e  e x p o s u r e s  o f  t h i s  t y p e  o f  r o c k  

a r e  n o t  known anywhere w i t h i n  t h e  S t a t e  of Ohio .  Thus,  t h e r e  i s  
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a m u l t i t u d e  o f  p o s s i b i l i t i e s  f o r  t h e  I n t e r m i x i n g  of r o c k  t y p e s ;  

l i k e w i s e ,  t h e r e  i s  a l r o s t  u n l i m i t e d  p o s s i b i l i t i e s  as t o  t h e  

s h a p e ,  s i z e ,  d i s t r i S u t i o n ,  and i n t e r f i n g e r i n g  of  i n d i v i d u a l  b e d s .  

5 .  H y d r o l o g y  

The v a l l e y  0;" t h e  l o w e r  G r e a t  M i a m i  R i v e r ,  e x t e n d i n g  from 
J 

Dayton t o  t h e  Ohio R i v e r  aboi l t  1 5  mi les  west o f  C i n c i n n a t i ,  i s  

one  of t h e  most p r o d u c t i v e  s o u r c e s  of  g round  water i n  t h e  m i d -  

w e s t e r n  U n i t e d  S ta tes .  A major  b u r i e d  v a l l e y  a v e r a g i n g  two 

m i l e s  i n  w i d t h  and 150-290  f e e t  i n  d e p t h ,  formed d u r i n g  i n t e r -  

g l a c i a l  i n t e r v a l s  of t h e  P l e i s t o c e n e  Epoch and s u b s e q u e n t l y  

f i l l e d  w i t h  h i g h l y  permeable  sand  and  g r a v e l  ou twash ,  follows 

e s s e n t i a l l y  t h e  c o u r s e  o f  t h e  p r e s e n t  Great M i a m i  R i v e r .  The 

Bernald p r o j e c t  i s  l o c a t e d  i n  t h i s  f o r m e r  b u r i e d  v a l l e y ,  t h e  so-  

c a l l e d  N e w  Haven Trough.  See F i g u r e  6 .  

7 

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

FMPC s i t e  r e v e a l  t h a t  t h e  s a n d ,  g r a v e l ,  and  c l a y  a r e  d e p o s i t e d  

i n  a v e r y  i r r e g u l a r  manner,  sometimes a p p e a r i n g  as small l e n s e s  

o f  a s i n g l e  mater ia l  and  a t  o t h e r  p l a c e s  as  m i x t u r e s  of  two o r  

more o f  t h e  c o n s t i t u e n t s .  F i g u r e  7 d e p i c t s  a somewhar. i d e a l i z e d  

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

s i t e .  F i g u r e  8 d e p i c t s  a g e o l o g i c  c r o s s - s e c t i o n  a l o n g  a n  east-  

west l i n e  a c r o s s  t h e  a n c i e n t  b u r i e d  v a l l e y  t h r o u g h  t h e  U .  S .  

Government R e s e r v a t i o n .  
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Tne Grea t  Miami R i v e r  v a l l e y  has an  abundant supply of 

water owing t o  both  t h e  h i g h  s t o r a g e  c a p a c i t y  o f  t h e  v a l l e y -  

t r a i n  aq-iifers and t h e  h igh  average  a n n u a l  r a i n f a l l  of about  

4 0  i n c h e s .  Because o f  such  p l e n t i f u l  r e c h a r g e  and s t o r a g e ,  

t h e  s u s t i i n e d  dry-weather f l o w  o f . t h e  Grea t  M i a m i  River  i s  one 

of  t h e  h i g h e s t  i n  Ohio. The .Great M i a m i  R i v e r ' s  h i g h  dry-  

weather f l o w ,  o r  base f low,  i s  due l a r g e l y  t o  t h e  h i g h  permea- 

b i l i t y  r . 5  s t o r a g e  c a p a c i t y  o f  t h e  sand and g r a v e l  d e p o s i t s  

w h i c h  u r - i e r l i e  rnuch o f  t h e  s t rezmbed.  Ground water i n  t h e s e  

d e p o s i t s  i s  h y d r a u l i c a l l y  connec ted  w i t h  t h e  r i v e r .  Under 

n a t u r a l  car .di t ior ,s  t h e  g r a d i e n t  i s  from t h e  a q u i f e r  t o  t he  r i v e r ;  

t h e r e f o r e ,  ground water  d i s c h a r g e s  i n t o  t h e  r i v e r ,  I n  p e r i o d s  of 

l i t t l e  o r  no p r e c i p i t a t i o n ,  s t reamflow r e s u l t s  a lmos t  e n t i r e l y  

from ground-water d i s c h a r g e .  

The p h y s i c a l  c h a r a c t e r i s t i c s  of t h e  sand  and g r a v e l  d e p o s i t s  

i n  t h e  Miami Val ley  have g i v e n  r i s e  t o  ground water r e s o u r c e s  

which a r e  of  tremendous p o t e n t i a l  economic v a l u e .  A t  t h e  p r e s e n t  

t ime,  on ly  l i m i t e d  use i s  b e i n g  made of t h e  ground water i n  t h e  

v i c i n i t y  o f  t h e  FMPC b u t  i n c r e a s e d  i n d u s t r i a l  use  w i l l  undoubtedly 

be expe r l enced  i n  t h e  next  decade .  

T e s t  j o r i n g s  f o r  founda t ion  d e s i g n ,  w e l l  d r i l l i n g ,  and waste 

p i t  excava t ions  w i t h i n  t h e  conf ines  of t h e  FMPC have demonstrated 
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t h e  e x i s t e r . c e  o f  many ground water s y s t e m s .  Some of  t h e s e  

g round  waters 2re  q u i t e  l o c a l i z e d  a n d  r e s u l t  m a i n l y  from 

icfi1tra:ed p r e c i p i t a t i o n  b e i n g  t r a p p e d  by 2n u n d e r l y i n g  

i m p e r v i o u s  l a y e r  o f  c l a y .  

f o r n a t i o n s  ( a q u i f e r s )  i n  t h e  FMPC s i t e ;  one i s  a s a n d  a n d  

T h e r e  a r e  two m a j o r  w a t e r - b e a r i n g  

g r a v e l  layer a p p r o x i m a t e l y  50 f e e t  i n  t h i c k n e s s ,  t h e  t o p  o f  

which i s  a b o u t  80  t o  90 ree t  below t h e  g round  s u r f a c e ;  t h e  

second ,  2nd most i m p o r t a n t ,  i s  a sand  a n d  g r a v e l  f o r m a t i o n  more 

t h a n  7 0  f e e t  i n  t h i c k n e s s  which  i s  found a b o u t  1 4 0  f e e t  below 

t h e  ground s u r f a c e .  See F i g u r e  7 .  

These  two f o r m a t i o n s  a re  s e p e r a t e d  by a l aye r  of imperv ious  

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

i s  s u f f i c i e n t l y  imperv ious  i n  t h e  immediate p l a n t  area t o  c a u s e  

the  water c o n t a i n e d  i n  t h e  deep  f o r m a t i o n  t o  b e  u n d e r  a con- 

s ide rab le  h y d r o s t a t i c  head ( a r t e s i a n  s y s t e m ) .  The water c o n t a i n e d  

i n  t h e  s h a l l o w  a q u i f e r  a p p a r e n t l y  r e p r e s e n t s  t h e  normal  water 

t ab l e  (water a t  a t m o s p h e r i c  p r e s s u r e )  f o r  t h e  area and  as s u c h  

i s  d e p e n d e n t  on l o c a l  r a i n f a l l  f o r  r e p l e n i s h m e n t .  The forma- 

t i o n s  n e a r  t h e  ground s u r f a c e  a re  composed o f  s and  and  g r a v e l  

mixed w i t h  v a r y i n g  amounts of c l a y .  For  t h e  most p a r t ,  these 

s u r f a c e  mater ia ls  (10  t o  2 0  fee t  i n  t h i c k n e s s )  c o n t a i n  enough 

c l a y  t o  p r e v e n t  t h e  r a p i d  i n f i l t r a t i o n  o f  p r e c i p i t a t i o n .  The 

s h a l l o w  a q u i f e r ,  t h e r e f o r e ,  p o b a b l y  would n o t  s u p p o r t  a s u s -  

t a i n e d  h i g h  r a t e  of pumping o r  w i t h d r a w a l  o f  water .  
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I n  tP-2 Fi4PC ? lmt  L i t e ,  t h e  water i n  t h e  s h a l l o w  f o r m a t i o n  

a p p e a r s  t o  b e  flowing i n  a s o u t h e a s t e r l y  d i r e c t i o n  toward t h e  

Miami R i v e r .  The s t a t i c  wzter l e v e l s  i n  Test  Wel l s  Nos.  2 ,  3 ,  

4 ,  and 5 l o c a t e d  c n  t h e  west s ide  of  t h e  waste d i s p o s a l  area 

a re  h i g h e r  t h z n  t h e  water l e v e l  i n  Tes t  Well No. 1 on t h e  east  

s i d e  o f  t h e  waste d i s p o s a l  a rea .  T h i s  d i f f e r e n c e  i n  e l e v a t i o n  

i n d i c a t e s  t h a t  t h e  s h a l l o w  g round  water i n  t h e  v i c i n i t y  o f  t h e  

waste d i s ? o s a l  p i t s  i s  moving f rom P a d d y ' s  Run toward t h e  main 

p r o d u c t i o n  wells. Zee F i g u r e  9 .  The l o c a t i o n s  of  t h e  t e s t  and  

p r o d u c t i o n  i r e l l s  ET?  shown i n  F i g u r e  10. 

The deeq a q u i f e r  ( a r t e s i a n  i n  t h e  FMPC s i t e )  u n d o u b t e d l y  i s  

s u p p l i e d  w i t h  w a t e r  f rom a much l a rge r  r e c h a r g e  a rea  t h a n  i s  

t h e  s h a l l o w  a q u i f e r .  It may a l s o  c o n t a i n  water which h a s  been  

a c c u m u l a t i n g  f o r  a l o n g  p e r i o d  o f  t ime .  The p r e c i p i t a t i o n  

p a t t e r n  and  t h e  s u r f a c e  f o r m a t i o n  c h a r a c t e r i s t i c s  i n  t h e  p l a n t  

s i t e ,  t h e r e f o r e ,  w i l l  n o t  a f f e c t  t h e  wa te r -p roduc ing  a b i l i t y  

of  t n e  deep  a q u i f e r  t o  any grea t  e x t e n t .  

m i l l i o n  g a l l o n s  o f  water i s  wi thdrawn d a i l y  t h r o u g h  t h e  FMPC 

p r o d u c t i o n  w e l l s  from t h e  deep  a q u i f e r  f o r  o n - s i t e  u s a g e .  

On a v e r a g e ,  one -ha l f  

The  s t a t i c  w a t e r  l e v e l  i n  t h e  p r o d u c t i o n  we l l s  a n d  i n  t h e  

w e l l  a t  t h e  l o c a t i o n  of  t h e  "Old A d m i n i s t r a t i o n  B u i l d i n g "  a re  

a p p r o x i m a t e l y  t h e  same, t h e r e b y  i n d i c a c i n g  t h a t  t h e  deep  and 
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s h a l l o w  a q u i f e r s  a r c  i n t e r c o n n e c t e d .  Chemica l  analyses of 

w a t e r  s amples  f rom b o t h  deep  end  s h a l l o w  w e l l s  i n d i c a t e  t h a t  

t h e  deep and s h a l l o w  ground water a r e  o f  t h e  same g e n e r a l  com- 

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

t h e  two s y s t e m s .  It I s  q u i t e  p G s s i b l e  t h a t  t h e  l z y e ?  o f  b l u e  

c l a y  s e p a r a t i n g  t h e  two w a t e r - b e m i n g  f o r m a t i o n s  i s  i n  p l a c e s  

d i s c o n t i n u o u s ,  t h e r e b y  p e r m i t t i n g  w a t e r  t o  f l o w  from one a q u i f e r  

t o  t h e  o t h e r .  

S u r f a c e  r u n o f f  from r a i n  railing on t h e  p r o d u c t i o n  area can 

b e  i n t e r c e p t e d  n e a r  t h e  s o u t h  end of t h e  p r o j e c t  and  pumped 

i n t o  t h e  Miami R i v e r  t h r o u g h  t h e  s8me e f f l u e n t  l i n e  b e a r i n g  

normal  p r o c e s s  wastes.  

wnich i s  p o t e n t i a l l y  c o n t a m i n a t e d  from t h e  p r o c e s s  o p e r a t i o n s ,  

i s  d i v e r t e d  i n  t h i s  manner.  E x c e s s i v e  r u n o f f  f rom r a i n s t o r m s  

of r e l a t i v e l y  h i g h  i n t e n s i t y  e x c e e d s  t h e  pumping c a p a c i t y  o f  

t he  d i v e r s i o n a r y  s y s t e m  o n l y  a f t e r  most of t h e  c o n t a r n l n a t i o n  

h a s  been  washed away and pumped i n t o  t h e  M i a m i  R i v e r .  T h i s  

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

sewer on t h e  s o u t h  o f  t h e  p r o j e c t  i n t o  a n a t u r a l  g u l l y  which 

d r a i n s  i n t o  P a d d y ' s  Run, a n  i n t e r m i t t e n t  stream f l o w i n g  r o u g h l y  

from n o r t h  t o  s o u t h  j u s t  west of  t h e  waste p i t s  and r e s i d u e  

s t o r a g e  t a n k s  west of t h e  p r o j e c t .  See F i g u r e  1 0 .  S u r f a c e  

r u n o f f  i n  t h e  immediate area o f  t h e  che in ica l  waste p i t s  i s  

The I f l i t i a l  p o r t i o n  o f  a l l  r a i n f a l l ,  
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c a a t u r e d  and d i r e c t e d  t o  t h e  "I\let Chemical  Waste P i t , "  P i t  

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

d i s c h a r g e  t o  t h e  Miami R i v e r .  

5 ,  

6 .  Ecology 

( a )  F i o r a .  P l a n t  s p e c i e s  growing  on t h e  FMPC s i t e  a r e ,  

w i th  a few n o t a b l e  e x c e p t i o n s ,  r e p r e s e n t a t i v e  o f  t h o s e  s p e c i e s  

f o u n a  i n  unmanaged wood lo t s  i n  s o u t h e a s t e r n  Ohio .  The excep-  

t i o n s  are  t h e  d e c o r a t i v e  p l a n t s  u s e d  f o r  l a n d s c a p i n g .  Follow- 

i n g  t h e  c o n s t r u c t i o n  a c t i v i t y  p h a s e ,  f l a t  grassy areas  were 

e s t a b l i s h e d  between t h e  p l a n t  b u i l d i n g s  and  a round  most o f  t h e  

i n n e r  s e c u r i t y  f e n c e .  These  areas a re  mowed r e g u l a r l y .  About 

325  a c r e s  between the  o u t e r  boundary and  o c c u p i e d  a rea  a r e  

m a i n t a i n e d  as m s t u r e  and a r e  n o t  mowed. 

I n  u n d i s t u r b e d  a r e a s  a l o n g  d r a i n a g e  d i t c h e s  and  Paddy ' s  Run, 

s h r u b  and  t r e e  growth i s  v i g o r o u s  and  s h e l t e r s  a v a r i e t y  o f  

w i l d l i f e .  Walnut t r e e s  p l a n t e d  by f o r m e r  r e s i d e n t s  a re  s t i l l  

growing  i n  some areas and p r o d u c e  what appears t o  be a normal  

n u t  c r o p .  Wild b l a c k b e r r i e s  t h r i v e  i n  some s e c t i o n s  b o r d e r i n g  

on t h e  p a s t u r e  a r ea .  Low s h r u b s  i n  the wooded Paddy ' s  Run area 

show e v i d e n c e  of l i g h t  deer b r o w s i n g .  

C o n s i d e r i n g  t h e  small s i z e  o f  t h e  t r e e s  i n  t h e  wooded areas 

and  t h e  d i v e r s e  s p e c i e s  c o m p o s i t i o n ,  i t  i s  e v i d e n t  t h a t  t h e  
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p l a n t  community i s  f a r  from e q u i l i b r i u m .  

t y p i c a l  o f  t h e  mixed hardwoods,  s h r u b s  and  g r a s s e s  t h a t  would 

The  growth  a p p e a r s  

b e  e x p e c t e d  i n  t h i s  a rea  f o r  Ebandoned o r  r e v e r t i n g  f a r m l a n d ,  

I n  mid-1972,  a p l a n t i n g  program was i n i t i a t e d  which con- 

s i s t e d  of t h e  p l a n t i n g  of l31,OOO t r e e  s e e d l i n g s  and t h e  t r a n s -  

p l a n t i n g  of t r e e s  and s h r u b s  f rom t h e  s i t e  wood lo t s  t o  t h e  lawn 

a r e a s  a round  the  A d m i n i s t r a t i o n  and. s u p p o r t  b u i l d i n g s .  The 

t r e e  s e e d l i n g s  were p l z n t e d  a l o n g  t h e  main p l a n t  e n t r a n c e  r o a d  

and i n  open  grassy areas o u t s i d e  t h e  p r o d u c t i o n  a rea .  V a r i e t i e s  

csed trere A u s t r i a n  P i n e ,  Norway S p r u c e ,  and  White P i n e .  

( b )  Fauna.  No d o c u m e n t a t i o n  has been  made o f  t h e  m a m m a l  o r  

b i r d  s p e c i e s  OF p o p u l a t i o n s  on  t h e  s i t e .  Animals common i n  t h i s  

a rea  have  been  s i g h t e d  on numerous o c c a s i o n s :  White- ta i l  deer ,  

c o t t o n t a i l  r a b b i t ,  g r ey  s q u i r r e l ,  woodchuck, oppossum, r a c c o o n ,  

red f o x ,  skunk ,  muskra t ,  mink. Hun t ing  i s  p r o h i b i t e d  on t h e  

s i t e  and  t h e  u n d i s t u r b e d  wooded areas and  f ence rows  s e r v e  as a 

w i l d l i f e  s a n c t u a r y .  140 mammal on t h e  endange red  s p e c i e s  l i s t  

i s  known t o  i n h a b i t  t h e  s i t e  o r  t h e  s u r r o u n d i n g  area.  

B i rds  a r e  numerous i n  t h i s  farm area a n d ,  i n  c o l d  w e a t h e r ,  

r o o s t i n g  s p a r r o w s ,  s t a r l i n g s  and  p i g e o n s  have been  a n u i s a n c e .  

O t h e r  s p e c i e s  s e e n  d a i l y  i n  w a r m  w e a t h e r  a r e  k i l l d e e r ,  mourning 

dove ,  red-winged b l a c k b i r d ,  r o b i n ,  and  common crow. T h e r e , h a v e  
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been f r e q u e n t  s i g h t i n g s  o f  o t h e r  s p e c i e s :  r ed - t a i l ed  hawk, red- 

headed woodpecker ,  q u a i l ,  s n i p e -  ( p r o b a b l y  woodcock) ,  c a r d i n a l ,  

mockingSi rd ,  b u z z a r d ,  c r a n e ,  mallard a n d  o t h e r  d u c k s .  There i s  

no r e a s o n  t o  s u s p e c t  t h a t  a f u l l - s c a l e  , s u r v e y  would n o t  p r o d u c e  

a l i s t  o f  b i r d  s p e c i e s  c o n s i d e r e d  common i n  t h i s  g e n e r a l  a r e a .  

( c )  A q u a t i c .  F i s h  s u r v e y s  and  b e n t h i c  s t u d i e s  have been  

conducted  on t h e  G r e a t  M i a m i  R i v e r  and i t s  t r i b u t a r i e s  by t h e  

M i a m i  Conservancy D i s t r i c t .  (I2) Most of  t h e  work has b e e n  done 

i n  t h e  u p p e r  r e a c h e s  where t h e  p o l l u t i o n  l o a d  i s  g r e a t e s t .  

R e s u l t s  show t h a t  t h e  f i s h  p o p u l a t i o n  a n d  game-f i sh  s p e c i e s  

d e c r e a s e  s h a r p l y  i n  t h e  Dayton area and  t h e n  r ema in  s t ab le ,  a t  

t h e  r e d u c e d  l e v e l ,  from t h a t  p o i n t  t o  t h e  backwa te r  p o o l  a t  t h e  

j u n c t i o n  w i t h  t h e  Ohio R i v e r .  Gamefish commonly found ups t r eam 

o f  Dayton were c a t f i s h ,  s e v e r a l  bass s p e c i e s ,  c r a p p i e ,  s u n f i s h ,  

and b l u e g i l l .  

w a t e r  a t  t h e  Ohio R i v e r .  

Sauge r  and  white  bass were found  i n  t h e  back-  

A f t e r ' e x t e n d e d  w e t  p e r i o d s ,  small f i s h  a r e  v i s i b l e  i n  p o o l s  

i n  P a d d y ' s  Run. These  minnows p r o b a b l y  move ups t r eam from t h e  

M i a m i  R i v e r . '  Dur ing  l o n g  d r y  s p e l l s ,  t he re  i s  no f l o w  and  o n l y  

a f e w  s t a g n a n t  p o o l s  p e r s i s t .  These  n a t u r a l  c o n d i t i o n s  p r e v e n t  

t h e  e s t a b l i s h m e n t  o f  a permanent  a q u a t i c  community i n  t h i s  

stream. 
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A s h a l l o w  one-acre,man-made pond o n s i t e  has had a h i g h  game- 

f i s h  p c g u l a t i o n  for man'y years .  

years ago as a s e t t l i n g  b a s i n  f o r  Water Trea tmen t  P l an t  e f f l u e n t  

b u t  has n e v e r  been used  f o r  t h a t  p u r p o s e .  

The  pond was b u i l t  o v e r  25 

7 .  1Jatqral Phenomena 

( a )  Tornado.  During t h e  p e r i o d  1953-1975, Ohio a v e r a g e d  

s l i g h t l y  mere t h e n  13 t o r n a d o e s  a n n u a l l y .  

r e p o r t e d  s i n c e  1900.  

Hami l ton  County and 7 i n  B u t l e r  County d u r i n g  t h e  1 9 5 3 - 1 9 7 5  

p e r i o d .  

d u r i n g  t h e  p e r i o d  1900-1975. ( 1 3 )  

About 498 have been 

More s i g n i f i c a n t l y ,  t h e r e  were 8 i n  

There were 1 3  i n  Hami l ton  County and  11 i n  B u t l e r  County 

Only one t o r n a d o  i s  known t o  have  touched  t h e  FMPC; t h i s  

o c c u r r e d  May 1 0 ,  1 9 6 9 .  ( 6 )  

p r o p e r t y .  

May 13 ,  1973 b u t  caused  no damage Co t h e  FMPC. 

There was no damage t o  t h e  FMPC 

A t o r n a d o  p a s s e d  n e a r  t h e  n o r t h e a s t  boundary on 

The p r o b a b i l i t y ,  P s ,  t h a t  a t o r n a d o  w i l l  s t r i k e  a p a r t i c u l a r  

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

( a v e r a g e  number of t o r n a d o e s  p e r  y e a r ) ,  - n ,  times the  r a t i o  o f  

t h e  a v e r a g e  i n d i v i d u a l  t o r n a d o  a rea ,  a,  t o  t h e  t o t a l  area,  A ,  i n  

which t h e  t o r n a d o  f r e q u e n c y  h a s  been  determined.  The e x p r e s s i o n  

i s  giver ,  as  

P s  = n ( a / A ) .  
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For t h e  p r o b a b i l i t y  of  a t o r n a d o  s t r i k i n &  t h e  waste s t o r a g e  

a r e a  : 

a = Area of waste s t o r a g e  p i t s ,  1 2 . 6  a c r e s ;  A = Area of' H a m i l t o n  
- Ccunty ,  264,960 a c r e s ;  n = 9.17, s i r i c e  t h e r e  were 1 3  t o r n a d o e s  

i n  Hami l ton  County i n  t h e  76-year  p e r i o d  from 1900 t o  1975. 

T h e r e f o r e ,  

ps  = ( 3 . 1 7 ) ( 1 2 . 6 / 2 6 4 , 9 6 0 )  

= (0.17)(0.87 x 

= 0 . 8 1  x 10'5 

"ne p r o b 5 c i l i t y  of a t o r n a d o  s t r i k i n g  t h e  waste s t o r a g e  area i s  

0 . 8 1  x IO-' p e r  y e a r  o r  a b o u t  o n e  t o r n a d o  e v e r y  1 0 0 , 0 0 0  y e a r s ,  

( b )  L i g h t n i n g .  The t o p o g r a p h y  of  t h e  p i t  a r e a  i s  f l a t  t o  

g e n t l y  r o l l i n g .  There  a r e  no  t a l l  o b j e c t s  which would a t t r a c t  

l i g h t n i n g ,  T h e r e  has been  no known damage due  t o  l i g h t n i n g  i n  

t h i s  a r ea .  

( c )  F l o o d ,  The approx ima te  e l e v a t i o n  o f  t h e  site i s  580 f e e t .  

The Miami i i i v e r  has n e v e r  been r e p o r t e d  o v e r  555 f e e t  a t  maximum 

f ' l o o d ' s t a g e  i n  t h i s  a rea .  ( 1 4 )  

T h e r e  a re  no r e c o r d s  f o r  t h e  f l o w  i n  P a d d y ' s  Run, t h e  small 

s t r e a m  a l o n g  t h e  west edge of t h e  p l a n t  s i t e .  T h i s  stream 

o r i g i n a t e s  n e a r  t he  p l a n t  and d o e s  n o t  have  a la rge  d r a i n a g e  
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area .  Although t h e  s t ream h a s  l e f t  i t s  banks on  numerous 

o c c a s i o n s ,  i t  i s  f a r  en'ough below t h e  g e n e r a l  s i t e  l e v e l  s o  

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

r e c h z n n e l i n g  of t h e  stream has been  done  o n s i t e .  

Some minor  

( d )  E a r t h q u a k e s .  A r e p o r t  f rom t h e  S e i s m o l o g i c a l  Observa-  
-. 

Lr -n  y ,  ; / , svier  U n i v e r s i t y ,  C i n c i n n a t i ,  Ohio ,  l i s t s  78 e a r t h q u a k e s  

w h i s h  o c c u r r e d  i n  Ohio be tween 1 7 7 6  a n d  1 9 6 4 .  ('5) 

r e p o r t e d  i n  +,he C i n c i n n a t i  area.  

p e r i o d  1925-1937 aEd all were of  low i n t e n s i t y  (111-Modif ied 

M e r c a l l i  S c a l e ,  1956 r e v i s i o n ) .  None o f  t h e s e  would have  

damaged t h e  s t o r a g e  p i t s .  

i n  t h e  l o c a l  area s i n c e  1 9 6 4 .  

s i x  were 

All of  these  were i n  t h e  

Tne re  has been  no s e i s m i c  a c t i v i t y  

( 1 6 )  

( e )  Other  Phenomena. T h e r e  a r e  no v o l c a n o e s  i n  t h i s  r e g i o n  

o f  t h e  U n i t e d  S t a t e s ,  The l a n d  i n  t h i s  area i s  r e l a t i v e l y  

s t a b l e  and  t h e r e  a r e  no min ing  o r  oil d r i l l i n g  a c t i v i t i e s ;  

s u b s i d e n c e  i s  n o t  a problem. 

B .  Assessment 

Low-level  r a d i o a c t i v e  waste s t o r e d  a t  t h e  FMPC may b e  

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

i n g  p o s s i b l e  h y d r o g e o l o g i c a l  c o n s e q u e n c e s .  

a re  e i t h e r  wet o r  d r y ,  depend ing  on t h e  manner i n  which t h e y  

a re  g e n e r a t e d  and t h e  s u b s e q u e n t  t r e a t m e n t  p r o c e s s .  

I n  g e n e r a l ,  wastes 

The term 
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2 6 7.5 

I t  ;vet" neans  t h a t  t h e r e  i s  a n  aqueous  l a y e r  p r e s e n t  i n  t h e  s t o r a g e  

l o c a t i c n .  

w a s t e s  may b e  day:? and  c o n t a i n  t r a p p e d  l i q u i d .  

means a n  a b s e n c e  o f  s u c h  a l a y e r  a l t h o u g h  t h e  

Obv ious ly ,  t h e  t h i c k  l a y e r  of g l a c i a l  d e p o s i t s  i n  t h i s  area 

p e r m i t  r e l a t i v e l y  e a s y  p a s s a g e  of water.  T h i s  f e a t u r e  i s  one 

of t h e  x a i n  r e a s o n s  why h igh  pumping ra tes  a r e  p o s s i b l e  i n  

we l l s  x h i c h  t a p  t h e  a q u i f e r  l o c a t e d  b e n e a t h  t h e  c l a y  l a y e r ,  

T h i s  f e a t u r e  would a l s o  p e r m i t  e a s y  t r a v e l  o f  s o l u b l e  con- 

te rn iner - t s ,  i f  t h e y  a re  l e a c h e d  o u t  o f  t h e  s t o r a g e  p i t s  o r  if 

s t a n a i r . %  water p roduces  a p r e s s u r e  which f o r c e s  l i q u i d  o u t  o f  

t h e  ccnz i f i ing  c l a y  o r  r u b b e r  l i n e r s  i n t o  t h e  pe rmeab le  d e p o s i t s ,  

The s t o r a g e  area i s  s l i g h t l y  h i g h e r  t h a n  t h e  l a n d  t o  t h e  

e a s t ,  sDuth,  o r  w e s t .  D r a i n a g e  f r o m  t h e  n o r t h  i s  i n t e r c e p t e d  

by  a d i t c h  which d i s c h a r g e s  i n t o  P a d d y ' s  Run. 

t h e r e f o r e ,  i s  away from t h e  s t o r e d  wastes,  t h u s  r e d u c i n g  t h e  

amount of s u r f a c e  water a v a i l a b l e  f o r  i n f i l t r a t i o n  i n t o  t h e  

waste.  I n  a d d i t i o n ,  r e t i r e d  p i t s  a r e  graded i n  a manner t o  

enhance d r a i n a g e  o f  p r e c i p i t a t i o n .  

S u r f a c e  d r a i n a g e ,  

No s t o r a g e  problems a re  a n t i c i p a t e d  because  o f  ground move- 

ment caused  by seismic a c t i v i t y .  
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Sirice r e t i r e d  pi:s a r e  c o v e r e d  w i t h  c l e a n  s o i l ,  t h e  e x t e r n a l  

r a d i a t i c n  a t  t h e  s i t e  bauzda ry  i s  e x p e c t e d  t o  r ema in  w i t h i n  c u r -  

r e n t  s t anda rds .  The c o v e r i n g  a l s o  e l i m i n a t e s  t h e  chance  of 

mater ia i  becoming a i r b o r n e ,  Even w h i l e  t h e  p i t s  a r e  i n  a c t i v e  

u s e ,  w i t h  some westes exposed  50 d r y i n g  c o n d i t i o n s ,  a i r b o r n e  

r a d i o a c t i v i t y  a t  t h e  boundary has been  less  t h a n  1% o f  t h e  

p r e s e n t  ERDA g u i d e s  f o r  u n c o n t r o l l e d  a r eas .  

A t  t h e  p r e s e n t  l e v e l  of  waste g e n e r a t i o n ,  l a n d  i s  a v a i l a b l e  

i n  t h e  waste s t o r a g e  area for a n  a d d i t i o n a l  1 0 0  y e a r s  o f  

o p e r a t i c n  e 
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* 11. FACILIT'IZS 

A .  D e s c r i p t i o n  

I n  regard t o  volume,  most  cf t h e  s o l i d  waste g e n e r a t e d  at, t h e  

FMPC r e s u l t s  f rom t h e  n e u t r z l i z a t i o n  of a c i d i c  waste s o l u t i o n s ,  

F i l t e r  cake  and  s l u d g e s  c c l l e c t e d  frorn t h e  n e u t r a l i z e d  wastes a r e  

d e p o s i t e d  i n  c h e n i c a l  waste p i t s .  Othe? c o n t a m i n a t e d  s o l i d s  s u c h  

as c e r a m i c s ,  g r a p h i t e ,  d e b r i s ,  arid d r y  r e s i d u e s  a r e  a l s o  p l a c e d  

i n  a s t o r a g e  p i t  i f  t h e  c o n t a i n e d  urar?ium o r  t h o r i u m  v a l u e s  a r e  

t o o  low t o  w a r r a n t  r e c o v e r y .  

1. S t o r a g e ,  

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

term s t o r a g e  of w a s t e s :  K-65 Tanks ;  Metal Oxide Tanks ;  Chemica l  

Waste P i t s ,  

on a c h r o n o l o g i c a l  s equence  o f  t h e i r  c o n s t r u c t i o n .  

f u r t h e r  i d e n t i f i e d  as "d ry"  o r  l t w e t f '  p i t s .  T h i s  d i s t i n c t i o n  i s  

made on t h e  basis of t h e  p h y s i c a l  s t a t e  o f  t h e  mater ia l  as i t  i s  

p l a c e d  i n  t h e  p i t .  

p i t  i s  known as a wet p i t ,  

s o l i d ,  t h e  p i t  i s  known as a d r y  p i t .  The p r e s e n t  s t a t u s  o f  e a c h  
(17) p i t  i s  g i v e n  i n  T a b l e  7 .  

The f i v e  waste p i t s  a r e  i d e n t i f i e d  by number based 

They a r e  

If t h e  ma te r i a l  i s  p l a c e d  as  a s l u r r y ,  t h e  

I f  t h e  mater ia l  i s  p l a c e d  as a d r y  

I n  t h i s  " S t o r a g e f f  s u b p a r t ,  p i t s  1, 2 ,  and  4 a r e  d e s c r i b e d  i n  

one  s e c t i o n  b e c a u s e  o f  t h e i r  s imi la r  c o n s t r u c t i o n  and  f e a t u r e s .  

P i t s  3 and  5 a re  d e s c r i b e d  s e p a r a t e l y ,  
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( a )  K-65 and Yetel O x i d e  Tanks ,  The re  a r e  two K-65 tal-..l:s 

and two metal o x i d e  t a n k s .  These  t a n k s  ?-ire of c y l i n d r i c a l  C O E -  

Crete c o n s t r u c t i o n ,  80 f e e t  i n  diameter  and a p p r o x i m a t e l y  2 7  f e e t  

h i g h ,  The  c a p a c i t y  o f  t h e  i r i d iv idua l .  t a n k s  i s  1 2 5 , 0 0 0  c u b i c  f e e t .  

Tke t e n k  wells ape of c o n c r e t e ,  8 i n c h e s  t h i c k .  The wails were 

p o s t - s t r e s s e d  w i t h  h i g h  t e n s i l e  s t e e i  wire and  t h e  wires p r o -  

t e c t e d  b y  a 3/4 i n c h  g r o u t  c o a t m g .  I n  1 9 6 4 ,  t h e  two X-65 t a n k s  

were p r o t e c t e d  by e n c l o s i n g  them w i t h  an  e a r t h  embankqent ,  

The K-65 t a n k s  were used  for t h e  s r c r a g e  Gf R e f i n e r y  r e s i d c e s  

t h a t  r e s u l t e d  from t h e  p r o c e s s i n g  o f  p i t c h b l e n d e  o r e s ,  These 

r e s i d u e s  o r  t a i l i r . g s  c o n t a i n  226Ra 

a t  t h e  FN?C was d i s c o n t i n u e d  i n  1959;  however ,  t h e  r e s i d u e s  

r e s u l t i n g  from t h i s  work r ema in  i n  s t o r a g e .  O t h e r  s imi la r  

r e s i d u e s  were s e n t  t o  t h e  FMPC from o t h e r  s i t e s  and  a re  s t o r e d  i n  

t h e  K-65 t a n k s ,  

Metals C o r p o r a t i o n  and a re  s t o r e d  a t  t h e  FMPC under  a l e a s e  

c o n t r a c t  which e x p i r e s  J u n e  3 0 ,  1983 ,  and which p r o h i b i t s  abaneon-  

ment b y  t h e  l e s see .  

P i t c h b l e n d e  o r e  p r o c e s s i n g  

The K-65 wastes a re  t h e  p r o p e r t y  o f  t h e  A f r i c a n  

One o f  t h e  metal o x i d e  t a n k s  c o n t a i n s  s imi l a r  t a i l i n g s  o r  

r e s i d u e s  from R e f i n e r y  o p e r a t i o n s  a t  FMPC. However, t hese  res i -  

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

o f  o r e  c o n c e n t r a t e s  and  c o n t a i n  o n l y  t h e  t r a c e  o f  rad ium n o t  
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removed In t h e  c o n c e n t r a t e  p r o c e s s ,  These  metal  o x i d e s  a r e  oxned  

by E R D A .  The o t h e r  n e t a i  o x i d e  t a n k  i s  e m p t y .  

(b) P i t s  1, 2 ,  and  4 .  These p i % s  a r e  e s s e n t i a l l y  " i n -  

ground" f a c i l i t i e s  which were c o n s t r u c t e d  by d i g g i n g  a large 

b a s i n  and t h e n  l i n i n g  t h e  wails w i t h  1 . 5  t o  2 . 0  f e e t  o f  i m p e r v i o u s  

c l a y ,  E i g h  d i k e s  were n o t  r e q u i r e d  s i n c e  i t  was in t e r ,ded  t h a t  

t h e  wastes would n o t  e x t e n d  above  t h e  s u r f a c e  c o n t o u r .  

Maxinun dep ths  f o r  P i t s  1 and 2 were 17 f e e t  and 13  f e e t ,  

r e s p e c t i v e l y .  Both p i t s  have been  f i l l e d ;  c o v e r e d  w i t h  c l e a n ,  

u n c o n t m i n a t e d - f i l l ;  and  g r a d e d . t o  p r o v i d e  s u r f a c e  d r a i n a g e  ao2 

f r o m  t h e  p i t s .  

Pit 4 i s . . p a r t i a l l y  f i l l e d  and  i s  u s e d  p r i n c i p a l l y  f o r  t h e  

d i s p o s a l  of  d r y  s o l i d s .  Maximum d e p t h  o f  t h e  p i t  i s  2 4  f e e t .  -4 

c o n c r e t e . p a d ,  l o c a t e d  on  t h e  n o r t h e a s t  edge, p r o v i d e s  s p a c e  f o r  

t h e  temporary  holding of  drummed mater la l  d e s t i n e d  f o r  e v e n t u a l  

d i s p o s a l .  A h y d r a n t  a t  t h e  pad  p r o v i d e s  water f o r  v e h i c l e  r i n s i n g .  

( c )  P i t  3 .  P i t  3 was c o n s t r u c t e d  a t  t h e  west end of  t he  

s t o r a g e  area p l a t e a u ,  D i r t  r e m o v e d . d u r l n g  t h e  e x c a v a t i o n  was 

used  t o  form t h e  p i t  west w a l l ,  The d i r t  was p l a c e d  i n - 6 -  t o  8- 

i n c h  layers  and compacted w i t h  s h e e p s f o o t  r o l l e r s .  A n a t u r a l  

l a y e r  of imperv ious  c l a y  formed t h e  p i t  bo t tom.  Af t e r  t h e  
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e x c a v a t i o n ,  t1.e p i t  walls were c o v e r e d  w i t h  a t h i c k  c l a y  l a y e r .  

Meximum d e p t h  o f  t h e  p i t  was 2 4  f e e t  f rom t h e  p i t  bo t tom t o  t h e  

t o p  o f  t h e  e m b a n h e n t .  

C a p a c i t y  o f  p i t  3 was 225,600 c u b i c  y a r d s ,  which i s  equivalent 

t o  46 g i l l i o n  g a l l o n s .  The s u r f a c e  area i s  2 9 6 , 0 0 0  s q u a r e  f e e t .  

T h i s  p i t  was c o n s t r u c t e d  t o  r e c e i v e  n e u t r a l i z e d  waste s l u r -  

r i e s ,  The s l u r r y  i n l e t  p i p e  was a t  t h e  n o r t h  end  o f  t h e  p i t .  

The s o l i d s  s e t t l e d  and t h e  c l e a r  s u p e r n a t e  f lowed i n t o  a n  

a d j a c e n t  c l e a r w e l l  f rom w h e r e - f t  was sampled and  pumped f o r  o f f -  

s i t e  d i s c h a r g e .  

P i t  3 h a s  been  f i l l e d  w i t h  r e s p e c t  t o  i t s  c a p a c i t y  t o  

f u n c t i o n  as a s e t t l i n g  b a s i n  and  h a s  been  p a r t i a l l y  c o v e r e d  w i t h  

c l e a n  f i l l .  

p o s a l  o f  f i l t e r  c a k e .  

c o v e r i n g  w i l l  b e  comple t ed  and  t h e  s u r f a c e  g r a d e d  and  seeded t o  

c o n t r o l  r u n - o f f  and  e r o s i o n .  

The r e m a i n i n g  c a p a c i t y  i s  b e i n g  u s e d  f o r  t h e  d i s -  

When a l l  s p a c e  h a s  been u t i l i z e d ,  t h e  

( d )  P i t  5 .  P i t  5 i s  a r u b b e r - l i n e d  s e t t l i n g  b a s i n  w i t h  a 

c a p a c i t y  o f  115 ,000  c u b i c  yards  and  a s u r f a c e  area o f  a b o u t  3 .6  

a c r e s ,  It was c o n s t r u c t e d  t o  r e p l a c e  P i t  3.  The p i t  i s  25 f e e t  

deep and the t o p  of t h e  p i t  embankment i s  a b o u t  1 0  f e e t  above  t h e  

s u r r o u n d i n g  ground s u r f a c e ,  N e u t r a l i z e d  waste e n t e r s  t h e  east  
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end and t h e  c l e a r  s u p e r n a t e  i s  d i s c h a r g e d  t h r o u g h  a n  o v e r f l o w  

tower a t  t h e  west e n d .  From t h e  t o w e r ,  t h e  l i q u i d  flows b y  

g r a v i t y  t o  t h e  P i t  3 c l e a r w e l l  where it i s  sampled and  pumped f o r  

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

2 .  Equipment .  

Res idues  a r e  t r a n s p o r t e d  from v a r i o u s  p r o d u c i n g  p l a n t s  on 

s i t e  t o  t h e  c h e m i c a l  waste s t o r a g e  p l t s  w i t h  NLO p e r s o n n e l  and  

equ ipmen t .  The p r o c e s s  p l a n t  and t y p e  of r e s i d u e s  g e n e r a t e d  w i l l  

govern t h e  t y p e  of c o n t a i n e r  and  mode of t r a n s p o r t a t i o n  t o  bq 

u t i l i z e d .  The f o l l o w i n g  a r e  p r e s e n t l y  u s e d :  ( a )  drummed mater ia l  

t r z n s p o r t e d  on semi-f la tbed t r a i l e r s ;  (b) metal d u m p s t e r s  v i a  a 

dumpster  v e h i c l e ;  ( c )  b u l k  r e s i d u e s  by dump t r u c k s  and  dump 

t r a i l e r s ;  and ( d )  p y r o p h o r i c  metal i n  drums conveyed on f o u r -  

wheeled f l a t b e d  t r a i l e r s  p u l l e d  b y  a tow t r a c t o r .  

+-, 

The manner i n  which r e s i d u e s  a r e  p l a c e d  i n  t h e  p i t s  depends  

upon t h e  t y p e  of c o n t a i n e r s  and  t h e  mode o f  t r a n s p o r t a t i o n  

u t i l i z e d .  Dump t r u c k s ,  dump t r a i l e r s ,  and  dumps te r  u n i t s  a re  

e m p t i e d  d i r e c t l y  o n t o  t h e  p i t ' s  edge. Drummed r e s i d u e s  a re  

e m p t i e d  o n t o  t h e  p i t ' s  edge w i t h  a n  i n d u s t r i a l  f o r k  t r u c k  e q u i p p e d  

w i t h  a drum rotator. 

by e i t h e r  a b u l l d o z e r  o r  a drag l i n e  s c r a p e r .  

The materials are  t h e n  pushed  i n t o  t h e  p i t s  

-36-  



Loose con tamina t ion  i s  washed from b u l l d o z e r s ,  d rag  l i n e  

s c r a p e r ,  v e h i c l e s ,  d u m p s t e r ,  and f o r k  t r u c k s  w i t h  w a t e r  a t  t h e  

p i t .  Empty d m m s  a r e  washed i n  t h e  P l a n t  8 drum washing f 'acil- 

i t y .  The Decontaminzt ion f a c i l i t y  i s  u t i l i z e d  t o  remove f i x e d  

con tamina t ion  from c o n t a i n e r s  and equipment when t h e  need a r i s e s ,  

There i s  no f i x e d  r a d i o a c t i v e  waste p r o c e s s i n g  o r  h a n d l i n g  

equipment i n s t a l l e d  a t  t h e  chemical  was te  s t o r a g e  a r ea .  

was 

3 .  U t i l i t i e s .  

( a )  Z l e c t r i c a l  s e r v i c e .  The e l e c t r i c a l  power s e r v i c e  t o  t h e  

e d i s p o s a l  a r e a  i s  a 480-vc l t ,  3-phase, 60-cyc le ,  175-arnp 

c i r c u i t  v i a  a p o l e  l i n e  f r o m  t h e  p r o d u c t i o n  a r e a  t o  t h e  K-65 a r e a ,  

T h i s  l i n e  c o n t i n u e s  t o  the  c l e a r w e l l  pump house w i t h  a branch 

f e e d e r  going  t o  power t h e  No. 1 t e s t  wel l  and t h e  east  s i d e  of 

t h e  p i t  a r e a .  Step-down t r a n s f o r m e r s  have been i n s t a l l e d  t o  

p rov ide  l i g h t i n g  f o r  n i g h t  o p e r a t i o n  and s i n g l e  phase  s e r v i c e ,  

The f e e d e r  t o  t h e  c l e a r w e l l  pump house i s  used  t o  power two 

40-hp c l e a r w e l l  pumps, a 1 /4-hp  ven t  f a n  and 7 . 5  kw o f  e l e c t r i c a l  

h e a t .  A branch f e e d e r  s u p p l i e s  two a d d i t i o n a l  15-hp t e s t  we l l  

pumps and p rov ides  f o r  l i g h t i n g  on t h e  west side o f  t h e  p i t  

area.  

( b J  Telephone, Alarms, & S i g n a l s .  One t e l e p h o n e  i s  l o c a t e d  i n  

t h e  chemical  waste  p i t  area a t  t h e  pad f o r  No. 4 P i t .  The 
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s e r v i c e  f o r  t h i s  phone is v i a  t h e  same p o l e  l i n e  t h a t  p r o v i d e s  

t h e  a r e a  w i t h  e l e c t r i c  power and  l i g h t s .  

The re  is one emergency ( d i s a s t e r ?  t e l e p h o n e  a n d  one aod'e c a l l  

b e l l  i n  t h e  K-65 z rea ,  i n  t h e  box on P o l e  #lo, l o c a t e d  20  f e e t  

n o r t h  of  K-65 drum h a n d l i n g  b u i l d i n g .  

There  is one ADT f i r e  p u l l  box on t h e  e a s t  s i d e  o f  t h e  K-65 

drum h a n d l i n g  b i i l d i n g .  

There  a re  tv:o ADT alarm horns--one 2 t  t h e  c l e a r w e l l  pump 

house and one on F o l e  #lo, 20 f e e t  n o r t h  o f  drum h a n d l i n g  

b u i l d i n g  o f  K-65. 

The viires f o r  t h e  above  alarm and  t e l e p h o n e  s y s t e m  a re  

s t r u n g  on messenger c a b l e s  on t h e  same p o l e s  as t h e  e l e c t r i c a l  

s e r v i c e .  

( c )  Water. The re  a r e  3 f r e e z e p r o o f  h y d r a n t s  l o c a t e d  i n  t h e  p i t  

a r e a .  

o u t  of t r u c k s  and  f o r  c l e a n i n g  c o n c r e t e  p a d s .  

i s  l o c a t e d  n e a r  t h e  c e n t e r  o f  t he  c o n c r e t e  pad f o r  P i t  No. 

(now f i l l e d  and  c o v e r e d ) .  

fo rmer  P l a n t  8 UAP F l o c c u l a t i n g  t a n k s  t o  p r o v i d e  p r o c e s s  water 

f o r  t h i s  p r o c e s s .  

o f  t h e  P i t  4 (Dry Chemical  P i t )  c o n c r e t e  p a d .  

a l s o  a v a i l a b l e  a t  t h e  c l e a r w e l l  pump h o u s e .  

These  h y d r a n t s  p r o v i d e  t rea ted  ( p r o c e s s )  water f o r  washing  

The f i r s t  h y d r a n t  

1 

The second  i s  a t  t h e  l o c a t i o n  o f  t h e  

The t h i r d  i s  i n s t a l l e d  a t  t h e  s o u t h e a s t  c o r n e r  

T rea t ed  water i s  
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( d )  Roads.  There a r e  t h r e e  r o a d s  t h a t  p r o v i d e  a c c e s s  t o  t h e  

p i t ,  a r ea .  S n l y  one of t h e s e  r o a d s  i s  i n  common u s e .  T h i s  b l a c k -  

t o p  r o a d  starts a t  t h e  west end  of 2nd S t r e e t  a n d  passes t h r o u g h  

a g a t e  i r .  t h e  i n n e r  s e c u r i t y  f e n c e  and p r o c e e d s  west t o  t h e  K-65 

drum h a n d l i n g  b u i l d i n g  ( E  2 0 4 5  & S 2 0 8 1 ) .  The b l a c k t o p  r o a d  t h e n  

e x t e n d s  n o r t h  t o  t h e  p i t  a rea .  From h e r e  t h e  r o a d s  a re  c r u s h e d  

s t o n e  o r  g r a v e l .  The b l s c k t o p  r o a d  i s  a p p r o x i m a t e l y  1 2  f e e t  

wide  and  crowned f o r  d r a i n a g e .  

The o t h e r  two r o a d s  a r e  g r a v e l  and p r o v i d e  a c c e s s  to t h e  p i t  

area by c i r c u i t o u s  r o u t e s  t h r o u g h  ga t e s  i n  t h e  s e c u r i t y  f e n c e s  

t h a t  are normal ly  k e p t  l o c k e d  by t h e  S e c u r i t y  Depar tmen t .  

4 .  S e c u r i t y .  

The e n t i r e  s t o r a g e  area i s  e n c l o s e d  by a n  8- foot  c y c l o n e  

t y p e  f e n c e  topped by t h r e e  s t r ands  o f  barbed wi re .  C l a s s i f i e d  

ma t t e r  i s  n o t  s t o r e d  i n  t h e  low l e v e l  waste s t o r a g e  area.  There-  

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

p r o v i d e d .  

Dur ing  t h e  day s h i f t  t h e  s t o F a g e  area i s  open  and i s  p a r t  o f  

a much l a r g e r  l i m i t e d  area i n  which g u a r d s  and o t h e r  i n t e r n a l  

c o n t r o l s  p e r m i t  a c c e s s  t o  s i t e  e n p l o y e e s  o r  t h o s e  a u t h o r i z e d  by 

them. 
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On th:? o f f  s h i f t s  and  a l l  s n i f t s  S a t u r d a y ,  Sunday,  o r  h o l i d a y s ,  

t h e  s t o r a g e  

Access  I s  c o n t r o l l e d  by S e c u r i t y  p e r s o n n e l .  

s e c u r i t y  p a t r o l  checks  ths area  f o r  any  a b n o r m a l  o r  u n u s u a l  con- 

d i t  i o n .  

area i s  l o c k e d  a n d  i s  n o t  p a r t  of' t h e  l i m i t e d  area.  

Once e v e r y  f o u r  h o u r s  i! 

5 .  Nucle2.r Safety. 

A s  of F e b r u a r y ,  1 9 7 7 ,  the f o l l o w i n g  t o t a l  q u a n t i t i e s  of 

u ran ium i n  waste rni!.terials had  b e e n  p l a c e d  i n  p i t s  1-5 a c c o r d i n g  

t o  r e c o r d s  or" t h e  N u c l e a r  Iviaterials C o n t r o l  D e p a r t m e n t :  

T o t a l  U 
Cranium k& 

E n r i c h e d  73,568 

U-235, kg  

691 .5  

Normal 294 ,918  2099 

D e p l e t e d  2 , 5 8 7 , 7 2 6  4177 
E n r i c h e d ,  normal ,  and  d e p l e t e d  u ran ium wastes h a v e  been  combined 

t h r o u g h o u t  t h e  p l a n t  h i s t o r y .  Nuclear Materials C o n t r o l  estimates 

the  a v e r a g e  235U i s o t o p i c  c o n t e n t  o f  t h e  severa l  p i t s  as  f o l l o w s :  

P i t  No. 

1 

2 

P e r i o d  Used 

1952 - mid-1959 

1 9 5 2  - mid-1964 
. .a 

Approximate % 235u 

0 .712  

0.209 

mid-1959 - N O ~ .  1 9 6 8  --- 3 

4 

5 

Jan.1975 - 
1 9 6 4  - 

Mov.1968 - 

0.785 

0 . 2 0 7  

0 .682  
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6 .  SupRor t .  

There a r e  no o f f i c e s  o r  change rooms i n  t h e  s t o r a g e  a r ea .  

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

Departmerit o f f i c e . '  R e q u e s t s  f o r  mater ia l  t r a n s p o r t  f rom a p l a n t  

t o  the  waste. s t o r a g e  a r e a  a r e  made t o  t h e  Department  S u p e r v i s o r  

who s c h e d u l e s  a work crew as n e e d e d .  D i r e c t  s u p e r v i s i o n  o f  

s t o r a g e  2rea a c t i v i t i e s  i s  e a s i l y  pyov ided  s i n c e  a i l  T r a n s p o r t a -  

t l o n  Forcmen are a s s i g n e d  v e h i c l e s  f o r  d a i l y  u s e .  

I 

There i s  no need f o r  a change room i n  t h e  s t o r a g e  area s i n c e  

t h e  p l a n t  work f o r c e  changes  i n t o  Company-supplied work c l o t h i n g  

a t  t h e  s t a r t  o f  each  s h i f t .  A t  t h e  end  of  e a c h  s h i f t ,  t h e  used 

c l o t h i n g  i s  c o l l e c t e d  f o r  washing  i n  t h e  p l a n t  l a u n d r y .  If a n  

employee ' s  c l o t h i n g  i s  s e v e r e l y  s o i l e d  w i t h  r a d i o a c t i v e  material  

o r  any p o t e n t i a l l y  h a z a r d o u s  ma te r i a l ,  he i s  i n s t r u c t e d  t o  r e t u r n  

t o  t h e  l o c k e r  area and  make a n  immediate c l o t h i n g  c h a n g e .  

V e h i c l e s  o r  equipment  which  must be  d e c o n t a m i n a t e d  a r e  washed 

a t  t h e  P i t  4 c o n c r e t e  pad .  Wash water d r a i n s  i n t o  P i t  4 and 

p e r i o d i c a l l y ,  s t a n d i n g  water i n  t h i s  p i t  i s  pumped i n t o  P i t  5 f o r  

s e t t l i n g  and  d i s c h a r g e .  

m a i n t a i n  a pH s u i t a b l e  f o r  uran ium p r e c i p i t a t i o n .  

L i m e  i s  added t o  P i t  4 o c c a s i o n a l l y  t o  

-41- 



B. Assessment  

F a c i l i t i e s  p r e s e n t l y  a v a i l a b l e  f o r  w a s t e  management a r e  con- 

s icerea  a d e q u a t e  f o r  p r o p e r l y  h a n d l i n g  t h e  t y p e  o f  l o w - l e v e l ,  

waste p roduced  by FNPC o p e r a t i o n s .  

U t i l i t i e s ,  equ ipmen t ,  roads,  and  s u p p o r t  a c t i v i t i e s  c u r r e n t l y  

u s e d  will b e  s u i t a b l e  for f u t u r e  a n t i c i p a t e d  waste h a n d l i n g .  Any 

p o t e n t i a l  p rob lems  due t o  changes  i n  waste c h a r a c t e r i s t i c s  would 

r e c e i v e  prompt a t t e n t i o n .  

-42- 
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111. OPERATING PRACTICES 

A .  D e s c r i p t i o n  

1. Land b u r i a l .  

The f i v e  chemica l  waste p i t s  used f o r  i n -g rcund  s t o r a g e  a r z  

d e s c r i b e d  i n  S e c t i o n  I I , A , l .  

l i n e r  o r  a r u b b e r  membrane l i n e r  has been  used  t o  minimize t h e  le&: 

age o f  materials o u t  o f  t h e  waste s t o r a g e  p i t s .  

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

540-525 f e e t .  

above  t h i s  l e v e l  s i n c e  o t h e r  area w e l l s  which e x t e n d  below t h e  525 

f o o t  c o n t o u r  are  d r y .  

e x t e n d  t o  5 4 8 . 0  f e e t .  

560 .0  f e e t .  

A s  n o t e d ,  a n  impermeable c l a y  

Water s u r f a c e  

There i s  no g e n e r a i i z e d  a q u i f e r  i n  t h e  p l a n t  area 

The bot tom o f  t h e  c l a y - l i n e d  s t o r a g e  p i t s  

The bot tom o f  t h e  r u b b e r - l i n e d  p i t  i s  a t  

P a d d y ' s  Run i s  l o c a t e d  j u s t  west of t h e  waste s t o r a g e  area b u t  , 

The r e l a t i v e l y  small does  n o t  come i n t o  c o n t a c t  w i t h  t h e  p i t  wal l s .  

area d r a i n e d  by t h e  c r e e k  u p s t r e a m  o f  t h e  p i t s  a n d  t h e  u n o b s t r u c t e d  

stream b e d  downstream a re  two ma jo r  f a c t o r s  c o n t r o l l i n g  t h e  c r e e k  

l e v e l  i n  the  p i t  area on the o c c a s i o n s  when t h e  creek r e a c h e s  a 

f l o o d - l i k e  cond i t ion . .  

have  n o t  been  any weather o r  r u n - o f f  c o n d i t i o n s  which have  l e d  t o  

stream f l o w  e r o s i o n  n e a r  t h e  base o f  t h e  west s l o p e  o f  t h e  s t o r a g e  

area p l a t e a u .  

c h r o n i c  e f f e c t s  o f  stream f l o w  would be c o r r e c t e d  and c o n t r o l l e d .  

S i n c e  t h e  FMPC has been  i n  o p e r a t i o n ,  t he re  

The area is i n s p e c t e d  f r e q u e n t l y  and any  a d v e r s e  
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2 .  S p e c i a l  s t o r a g e .  

\!ith t h e  except i0 .n  o f  p i t c h b l e n d e  r e s i d u e s  i n  t h e  K-65 

t a n k s ,  t h e r e  have been no wastes g e n e r a t e d  a t  t h e  FMPC f o r  which 

s p e c i a l  s t o r a g e  was r e q u i r e d .  Sone r e c y c l e  m a t e r i a l s  c o n t a i n i n g  

t ransuranium n u c l i d e s  have been p r o c e s s e d  b u t  t h e  c o n c e n t r a t i o n s  

o f  t r a n s u r a n i c s  i n  waste  r e s i d u e s  have been below t h e  l e v e l  a t  

which s p e c i a l  s t o r a g e  becomes n e c e s s a r y .  

3 .  Waste. ( 1 7 )  

( a )  S o l i d  wastes,  N o . f a c i l i t i e s  e x i s t  a t  FMPC f o r  t reat-  

S o l i d  wastes g e n e r a t e d  

The uranium o r  

ment o f  s o l i d  r a d i o a c t i v e  wastes as such .  

a t  FMPC are  d i s c a r d e d  w i t h o u t  t r e a t m e n t  t o  P i t  4 .  

thor ium con ten t  o r  con tamina t ion  o f  t h e s e  wastes i s  regarded as 

minimally s o l u b l e ,  and below economic r ecove ry  l e v e l s .  

p i t  s t o r a g e  i s  f e a s i b l e  w i t h o u t  f i r e  haza rd ,  water p o l l u t i o n ,  o r  

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

D i r e c t  

Contaminated combus t ib l e  r e s i d u e s ,  sewage s l u d g e ,  g r a p h i t e ,  and 

o i l s  a r e  t r e a t e d  as p r o c e s s  r e s i d u e s  and i n c i n e r a t e d  i n  v a r i o u s  

f a c i l i t i e s .  

a s h  i n  t h e  Recovery P l a n t  o r  t h e  R e f i n e r y .  

The uranium v a l u e s  a re  r ecove red  from t h e  g e n e r a t e d  

(b) L i q u i d  wastes. I n  g e n e r a l ,  l i q u i d  was tes  from uranium and 

thor ium p r o c e s s i n g  are f i r s t  n e u t r a l i z e d  and t h e n  may fo l low one 

o f  two r o u t e s .  I n  one t r e a t m e n t  r o u t e ,  t h e  n e u t r a l i z e d  wastes  

are  s e n t  t o  P i t  5 where t h e  s o l i d s  s e t t l e  o u t  and t h e  c l e a r  

- 4 4 -  
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s z p e r n a t e  o v e r f l o w s  t o  t h e  c l e a r w e l l  f o r  d i s c h a r g e .  

r o u t e ,  t h e  n e u t r a l i z e d  wastes a r e  f i l t e r e d  and  t h e  r e s u l t i n g  

f i l t e r  c a k e  i s  d e p o s i t e d  i n  t h e  r e m a i n i n g  s p a c e  i n  Pit 3 .  

amount o f  f i l t e r  cake h a s  also been  de?os i t ed  i n  P i t  

I n  t h e  o t h e r  

p. small 

4 .  

L i q u i d  wastes a r e  g e n e r a t e d  t o ' s o m e  d e g r e e  i n  e v e r y  o p e r a t i o r ,  

a t  FMPC. 

f a c i l i t i e s  c a p a b l e  o f  p r e t r e a t i n g  t h e  l i q u i d  wastes t h a t  a r e  

p e c u l i a r  t o  t h a t  p a r t i c u l a r  p r o c e s s  s t e p .  

r a d i o a c t i v e  mater ia ls  i n  t h e  wastes a r e  removed i n  these  f a c i l i t -  

i e s .  

A l l  of t h e  m a j o r  p r o c e s s  areas have  i n d i v i d u a l  treatmeri:  

V i r t u a l l y  a l l  o f  t h e  

G e n e r a l l y ,  these  p l a n t  t r e a t m e n t  f a c i l i t i e s  a r e  s i m p l e  i n s t a l -  

i a t i o n s  which p r o v i d e  equipment  a n d  t a n k a g e  t o  c o l l e c t  waste 

l i q u o r s ,  a d j u s t  t he  pH f o r  p r e c i p i t a t i o n  o f  u r a n i u m  v a l u e s ,  and 

t o  f i l t e r  t h e  r e s u l t a n t  s l u r r y .  

l i r c i n a r y  s t e p s  a re  t a k e n  t o  b r e a k  o u t  t h e  o i l s  by a c i d i f i c a t i o n  

and d e c a n t  b e f o r e  n e u t r a l i z a t i o n  and p r e c i p i t a t i o n .  The f i l t e r  

c a k e  c o n t a i n i n g  t h e  r a d i o a c t i v e  mater ia ls  i s  s e n t  t o  t h e  R e f i n e r y  

o r  t h e  Recovery  P l a n t  as a p r o c e s s  r e s i d u e .  

a n a l y s i s  i s  pe r fo rmed  t o  a s c e r t a i n  t h a t  u ran ium c o n t e n t  i s  w i t h i n  

p r e - s e t  a l l o w a b l e  d i s c a r d  l i m i t s ,  t h e  f i l t r a t e  is pumped t o  t h e  

G e n e r a l  Sump. 

Where o i l s  a r e  p r e s e n t ,  p r e -  

Af t e r  s a m p l i n g  and  
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When t h o r i u m  i s  p r o c e s s e d  i n  t h e  P i l o t  P l a n t ,  a f t e r  n e u t r a l i -  

z a t i o n  t h e  waste l i q u o r s  a re  t r e a t e d  w i t h  ba r ium c a r b o n a t e  and 

aluminum s u i f a t e  b e f o r e  f i l t r a t i c n  i n  o r d e r  t o  r e d u c e  228Ra 

a c t i v i t y  i n  t h e  f i l t r a t e .  Because  o f  i t s  h i g h e r  2 2 8 ~ a  c o n t e n t ,  

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

o t h e r  t ho r ium l i q u i d  wastes a n a  s u b j e c t e d  t o  a d o u b l e  BaCO - A 1 2  3 
(SO4I3 t r e a t n e n t  and  f i l t r a t . i o n  b e f o r e  t h e  r e s u l t a n t  f i l t r a t e  i s  

pumped t o  t h e  G e n e r a l  Sump. 

P h y s i c a l l y ,  t h e  G e n e r a l  Sump i s  a c o l l e c t i o n  o f  v e r t i c a l  

t a n k s  o f  v a r i o u s  s i z e s ,  pumps, piping, a n d  v a l v e s  e s t a b l i s h e d  on 

a c o n t r o l l e d  p a d .  

t r a n s f e r  of l i q u i d  wastes w i t h i n  t h e  t a n k a g e  complex and  t h e  d i s -  

c h a r g e  t h e r e f r o m ,  and  t h e  a d d i t i o n  of v a r i o u s  r e a g e n t s  and  

I t  i s  d e s i g n e d  t o  f a c i l i t a t e  t h e  s t c rage  and  

c o a g u l a t i o n  a i d s ,  

b o t h  grab and  c o n t i n u o u s .  C o n t r o l s  a r e  s i m p l e  b u t  a d e q u a t e .  The 

pad  i s  equ ipped  w i t h  i t s  own sump and d r a i n a g e  t r e n c h e s  t o  h a n d l e  

any  leaks o r  a c c i d e n t a l  s p i l l s .  

P r o v i s i o n s  have  b e e n  made for e a s e  o f  s a m p l i n g ,  

The p r o c e s s  wastes f rom t h e  v a r i c u s  p r o d u c t i o n  p l a n t s  and  

s e r v i c e  f a c i l i t i e s  a re  r e c e i v e d  a t  t h e  G e n e r a l  Sump, checked  f o r  

SS c o n t e n t ,  and s e g r e g a t e d  c r  s e l e c t i v e l y  combined as r e q u i r e d .  

If a c e r t a i n  waste e x c e e d s  d i s c a r d  s p e c i f i c a t i o n s  i t  i s  s e n t  t o  

t he  R e f i n e r y  f o r  r e c o v e r y  o f  SS v a l u e s .  
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Thorium wastes, i f  p r e s e n t ,  a r e  s e g r e g a t e d ,  a g a i n  e o - p r e c i p i -  

t a t e d  w i t h  barium ca rbona te  and aluminum s u l r a t c  t o  f u r t h e r  

a c t i v i t y ,  and t h e n  punpet! t o  t h e  Wet Chemica1,Waste reduce  228Ra 

P i t  (Pit 5 ) .  

All 2 c i d  c u ran iux -bez r ing  wastes are a d j u s t e d  f o r  pH w i t h  

calciurr! ox ide  t o  o b t a i n  a maximum p r e c i p i t a t i o n  of  r a d i o a c t i v e  

m a t e r i a l .  T h e r e a f t e r ,  t h e s e  was te s  are  punped t o  P i t  5 .  

Other was tes  a re  s e t t l e d  and  decan ted  i n  s u c c e s s i v e  s t eps  

p r i o r  t o  d i s c h a r g e  of t h e  s u p e r n a t a n t  l i q u c r  to t h e  r i v e r .  

s e t t l e d  s l u d g e s  a r e  a l s o  t r a n s f e r r e d  t o  P i t  5 .  

The 

All l i q u i d  was te s ,  b e f o r e  d i s c h a r g e  from t h e  Genera l  Sump t o  

t h e  Wet Chemical Waste P i t  o r  t o  t h e  M i a m i  R ive r ,  a r e  sampled,  

The samples a r e  ana lyzed  t o  a s c e r t a i n  c o n c e n t r a t i o n s  and t o t a l  

c o n t e n t  o f  r a d i o a c t i v e  m a t e r i a l s .  

All l i q u i d  was te s  d i s c h a r g e d  t o  P i t  5 e n t e r  a t  t h e  e a s t e r n  o r  

smaller end o f  t h e  b a s i n .  The hwge volume of' t h e  p i t ,  i n  a d d i t i o n  

t o  p rov id ing  s e t t l i n g  t ime for solids i n  t h e  e f f l u e n t  as r e c e i v e d ,  

a l s o  allows t ime f o r  s low i n t e r r e a c t i o n  of e f f l u e n t s  and r e s u l t -  

a n t  a d d i t i o n a l  p r e c i p i t a t i o n  of r a d i o a c t i v e  s o l i d s .  The s o l i d s ,  

which c o n t a i n  almost  a l l  o f  t h e  uranium, thor ium,  and r a d i o -  

a c t i v i t y  remain ing  i n  t h e  waste, s e t t l e  o u t  and remain i n  t h e  p i t  
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f o r  long- t e rm s t o r a g e .  The s u p e r n a t a n t  l i q u o r ,  p r a c t i c a l l y  s o l i d s  

f r e e ,  o v e r f l o w s  t h r o u g h  an e f f l u e n t  c o n t r o l  t o w e r  n e a r  t h e  w e s t e r n  

end o f  t h e  p i t  i n t o  a c l e a r w e l l  f r o m  which  i t  i s  pumped t o  t h e  

M i a m i  M v e r .  

The n a j o r  p o r t i o n  o f  FMPC's l i q u i d  p r o c e s s  wastes i s  r o u t e d  

t h r o u g h  t h e  G e n e r a l  Sump t o  P i t  5 .  However, t h e r e  a r e  t h r e e  

p r o c e s s  waste streams which  a re  r o u t e d  d i r e c t l y  t o  t h e  p i t .  They  

a r e :  Z i r n l o  S l u r r y ,  Heat-Treat Quench W a t e r ,  and S l a g  Leach 

S l u r r y .  These  s t r e a m s  a re  p r o d u c e d  i n  minor  q u a n t i t i e s  and  r r d i o -  

a c t i v i t y  i n  a l l  t h r e e  streams i s  e f f e c t i v e l y  c o n t r o l l e d  by s e t -  

t l i n g  i n  P i t  5 w i t h o u t  p r o c e s s i n g  a t  t h e  G e n e r a l  Sump. 

Al though P i t  3 can  no  l o n g e r  b e  u sed .  as a s e t t l i n g  b a s i n  and  

i s  p a r t i a l l y  c o v e r e d ,  t h e  e x i s t i n g  s p a c e  is b e i n g  u s e d  f o r  t h e  

d i s p o s a l  of  f i l t e r  c a k e .  When a l l  s p a c e  h a s  been  u s e d ,  t h e  

c o v e r i n g  w i l l  b e  c o m p l e t e d  and  t h e  s u r f a c e  graded a n d  seeded t o  

c o n t r o l  r u n - o f f  and  e r o s i o n .  

4 e N o n i t o r i n g .  

' T e s ' t . w e l 3 s : h a v e  b e e n  d r i l l e d  a r o u n d  t h e  Waste p i t s  t o  p e r -  

m i t  m i m i t o r i n g  o f  g round  water f n  t h e  a r ea ,  The l o c a t i o n  o f  these 

w e l l s  i s  shown i n  F i g u r e  10. S a m p l i n g  o f  t h e s e  wel l s ,  p e r f o r n e d  

on a q u a r t e r l y , b a s i s ,  f u r n i s h e s  a n  i n d i c a t i o n  o f  t h e  c o n d i t i o n  o f  

t h e  p i t  l i n e r s .  
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Nitrates and c h l c r i d e s  found  i n  W e l l  Samples i n  amounts  

s l i g h t l y  h i g h e r  t h a n  background i n  p a s t  y e a r s  i n d i c a t e d  t h a t  t h e  

n a t u r a l  c l a y  l i n e r s  u s e d  i n  P i t s  No. 1 t h r o u g h  No, 4 were n o t  

c o m p l e t e l y  i r r p e r v i o u s  ; however ,  r e c e n t  a n a l y s e s  show c o n c e n t r a -  

t i o n s  cf t h e s e  i o n s  e s s e n t l 2 i l y  a t  background  l e v e l s .  From t h i s  

i t  i s  conc luded  t h a t  (1) ? e m e a t i o n  f rom P i t s  1, 2 ,  3,  and 4 

th rougk;  t h e  c l a y  l i n i n g s  has e s s e n t i a l l y  c e a s e d ,  and  ( 2 )  if t h e r e  

a r e  any  l o s s e s  o f  l i q u i d s  wizh  accompanying  p o l l u t a n t s  t h r o u g h  

t h e  r u 5 b e r  l i n i n g  o f  P i t  5 ,  s u c h  l o s s e s  a r e  n o t  s i g n i f i c a n t  

enough t o  a f f e c t  t h e  q u a l i t y  o f  t h e  water i n  t h e  s u b s u r f a c e  

a q u i f e r s .  

d e t e c t e d  i n  t h e  t e s t  w e l l s .  

No i n c r e a s e  i n  uran ium c r  r a d i o a c t i v i t y  h a s  e v e r  been  

I n  a d d i t i o n  t o  t e s t  w e l l  s a m p l e s ,  s u r f a c e  water i n  P a d d y ' s  

Run i s  sar ip led  a n d  a n a l y z e d  w e e k l y .  

o r  s e e p a g e  f rom t h e  p i t s  would migrate t o  P a d d y ' s  Run. 

a d d i t i o n ,  grab samples  o f  s u r f a c e  water i n  t h e  p i t  area a re  

o b t a i n e d  on a random basis and a n a l y z e d  for r a d i o a c t i v i t y ,  NO3, 

and C h l o r i d e .  

It i s  l i k e l y  t h a t  any  leak  

I n  

Any u n u s u a i  c o n c e n t r a t i o n s  would be  i n v e s t i g a t e d .  

i n  a d d i t i o n  t o  water s a m p l i n g ,  a n  e n v i r o n m e n t a l  a i r  s a m p l i n g  

program is employed t o  d e t e r m i n e  t h e  amount o f  r a d i o a c t i v e  mate- 

r i a l  i n  t h e  a i r  s u r r o u n d i n g  t h e  p r o j e c t .  Six permanent  a i r  

s a m p l i n g  s t a t i o n s  a re  o p e r a t e d  a r o u n d  t h e  p e r i m e t e r  o f  t h e  FMPC 
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as  shown i n  F i g u r e  3 .  

F i l t e r  samples a re  c o l l e c t e d  and a n a l y z e d  e a c h  week. 

t h a t  t he  ave rage  c o n c e n t r a t i o n  o f  r a d i o a c t i v e  mater ia l  i n  t h e  a i r  

s u r r o u n d i n g  t h e  FMPC i s  l e s s  t h a n  1% o f  t h e  ERDA C o n c e n t r a t i o n  

Guides for u n c o n t r o l l e d  areas. 

These u n i t s  a r e  i n  con t inuous  o p e r a t i o n .  

R e s u l t s  show 

The s i x  a i r  sampl ing  s t a t i o n s  shown i n  F i g u r e  3 a l s o  s e r v e  as 

r a d i a t i o n  m o n i t o r i n g  s t a t i o n s .  

used t o  d e t e r m i n e  bhe r a d i a t i o n  a t  t hese  l o c a t i o n s .  

s t a t i o n  6 I s  l o c a t e d  on t h e  p r o j e c t  boundary abou t  1 0 0 0 f e e t  west of 

Thermoluminescent d o s i m e t e r s  are 

A i r  sampling 

t h e  K-65 t a n k s .  

h ighes t  r a d i a t i o n  l e v e l  a l o n g  the boundary ,  

a v e r a g e  r a d i a t i o n  dose  a t  t h i s  l o c a t i o n  was 0 . 0 1 2  mil l i rads  p e r  hour  

(mrad/hr). 

a v e r a g e s  I n c l u d e  n a t u r a l  and cosmic background r a d i a t i o n .  

A s  might b e  e x p e c t e d ,  t h i s  i s  t h e  l o c a t i o n  of t h e  

During 1 9 7 6 ,  t h e  

The a v e r a g e  of  a l l  s i x  s t a t i o n s  was 0 .010  mrad/hr. These 

5. Maintenance.  

The s t o r a g e  p i t s  a r e  cove red  w i t h  t o p  s o i l  when f i l l e d  t o  

c a p a c i t y ;  grass seed i s  sown and grass i s  mowed t o  m a i n t a i n  good 

s i t e  a p p e a r a n c e ,  

Sur rounding  areas t o  t h e  s t o r a g e  p i t s  are  graded and d i t c h e d  

f o r  p r o p e r  run -o f f  of s u r f a c e  water.  Areas o f  p o s s i b l e  contami-  

n a t e d  water are graded and d i t c h e d  f o r  d r a i n a g e  t o  a c o n t r o l l e d  P i t .  
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( a )  F i r e  p r e v e n t i o n .  F i r e  p r o t e c t i o n  p rob lems  e n c o u n t e r e d  

a t  t h e  b u r i a l  s i t e  a r e  min ima l ,  c c n f i n e d  t o  p y r o p h o r i c  ma te r i a l s ,  

a s u a l l y  uranium c h i p s ,  turnings, s l u d g e ,  and o t h e r  r e s i d u e s  ’ 

which a re  s l a t e d  f o r  b u r i a l ,  and  t h o s e  problems t h a t  might  be  

a s s o c i a t e d  w i t h  v e h i c l e s  used i n  t r a n s p o r t i n g  mater ia l  t o  t h e  

s i t e .  

a c t i v e  was te  s t o r a g e  area 2 t  any  one  t i m e  i s  minimal ,  

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

mater ia l s ,  t h e r e  i s  a p o s s i b i l i t y  of‘ grass f i r e s  i n  t h e  a rea  

s u r r o u n d i n g  t h e  p i t s ;  ho’vrever, v e g e t a t i o n  Is s a t i s f a c t o r i l y  con- 

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

S i n c e  t h e  amount of  t h i s  t y p e  of  mater ia l  a t  t h e  r a d i o -  

f i r e s  which 

No permanent  f i r e  s u p p r e s s i o n  f a c i l i t i e s  a r e  p r o v i d e d  a t  t h e  

b u r i a l  s i t e  o t h e r  t h a n  two 30 l b  Dry  Chemical f i r e  e x t i n g u i s h e r s .  

A 1-1/2 i n c h  hose  l i n e  i s  a v a i l a b l e  on  t h e  P i t  4 pad f o r  washing  

the  pad and the  v e h i c l e s  u sed  i n  t r a n s p o r t i n g  b u r i a l  materials 

t o  t h e  p i t s .  

1 0 0 0  f e e t  s o u t h e a s t  o f  t he  p i t s ,  p r o v i d e s  water a t  t h e  r a t e  o f  

150  gpm, which s h o u l d  b e  a d e q u a t e  s o u r c e  o f  water t o  c o n t r o l  any 

f i r e  t h a t  o c c u r s .  

Another  s o u r c e  o f  water, a w e l l  a p p r o x i m a t e l y  

F i r e  p r e v e n t i o n  i n s p e c t i o n s  of t h i s  s i t e  a r e  made by t h e  F i r e  

- &  S a f e t y  I n s p e c t o r s  on a month ly  bas i s .  
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The nearest manual fire alarm box, Nc. 4412, is located approxi- 

mately 1500 feet from the pits. The normal first alarm response t o  

this location is one 1000 gpm pumper, one 3500 gallon water tanker, 

one rescue vehicle, and a mininum of five fire brigade members, 

If a fork lift is called to handle drums, a shield and protective 

clothing is available f o r  protection of the driver. 

respirators, and other protective equipment is available f o r  fire 

brigade personnel, 

Turnout gear, 

With the operations presently being conducted at the burial/ 

storage site, no additional fire protection is deemed necessary. 

6. Permanent records. 

PerRanent records for all material types and quantities o f  

uranium and thorium materials discarded to the FMPC chemical storage 

pits are jointly maintained by the Nuclear Materials Control and 

the Budget, Cost and Nuclear Materials Accounting Departments, 

such discards are documented via the standard form, ERDA-741, 

All 

Nuclear Material Transaction RepGrt, Routine reports for quantities 

forecasted and discarded to the chemical storage pits, the river and 

atmosphere are issued by Management to the ERDA. 

that summarize the quantity, volume and weight of  materials d i s -  

carded are prepared and submitted under the Solid Waste Information 

Management Systems (SWIMS). 

Periodic reports 

1 
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7 .  P e r s o n n e l .  

P r o p e r l y  t r z i n e d  and  q u a l i f i e d  o p e r a t o r s  a r e  used  t o  o p e r i t e  

t h e  v a r i o u s  v e h i c l e s  2r.a equipment  f o r  movement of  r e s i d u e s  t o  

f i n a l  s t o r a g e .  S a f e t y  i t e m s ,  . such  as g o g g l e s ,  r e s p i r a t o r s ,  g l o v e s  

and no rma l  o u t e r  p r o t e c t i v e  c l o t h i n g  a r e  u t i l i z e d  by  a l l  p e r s o n n e l  

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

8 .  O f f - S i t e  T r a n s p o r t a t i o n .  

A few sh ipmen t s  o f  waste r e s i d u e s  have been  s h i p p e d  t o  o f f -  

s i t e  b u r i a l  f a c i l i t i e s  end  have  been  packaged  a n d  s h i p p e d  i n  a c c o r d -  

a n c e  w i t h  T i , t l e  49 C F R .  I t  is unkr.own whether  o r  n o t  these 

f a c i l i t i e s  will e v e r  b e  u t i l i z e d  agair\., b u t  i f  t h e y  a r e ,  a p p l i c a b l e  

packagin.g and  s h i p p i n g  r e g u l a t i o n s  w i l l  be f o l l o w e d .  

I n  t h e  e v e n t  of  a n  a c c i d e n t  i n v o l v i n g  a n  o f f - s i t e  sh ipment  f rom 

NLO, i n s t r u c t i o n s  are  p r o v i d e d  t o  t he  c a r r i e r  on t h e  b i l l  of  

l a d i n g  and  g u i d a n c e  i s  p r o v i d e d  NLO p e r s o n n e l  i n  t he  “ P r o c e d u r e  For 

Hand l ing  I n c i d e n t s  I n v o l v i n g  Shipments  o f  R a d i o a c t i v e  Mater ia l  

O r i g i n a t i n g  a t  t h e  FMPC.’’ 

9.. C r i t i c a l i t y ,  

S o l u t i o n s  d i s c h a r g e d  from t h e  p r o c e s s  p l a n t s  t o  t h e  G e n e r a l  

Sump a re  l i m i t e d  by t h e  c o n c e n t r a t i o n  l i m i t s  s p e c i f i e d  i n  p r o c e d u r e  

SOP 4 3 4 - 1 0 8 :  
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G e n e r a l  Sump I n f l u e n 2  S p e c i f i c a t i o n s  

Naximum L e v e l  

P l a n t  o r  Area ( l b  U / g a l . )  

P l a n t  1 0 . 0 0 0 0 8  

P l a n t  2 R z r f i n e t e  ' 0 . 0 0 4  

P l a n t  2 F i l t r a t e  0 . 0 0 0 4  

P l a n t  2 C o n d e n s a t e  0 .0004 

P l a n t  4 0 .0004 

P l a n t  5 0 .0004 

P l a n t  6 0 .00016  

P l a n t  8 0 . 0 0 0 4  

P l a n t  9 0 . 0 0 0 0 8  

P i l o t  P l a n t  0 . 0 0 0 4  

T e c h n i c a l  L a b o r a t o r y  0 . 0 0 0 4  

D e c o n t a m i n a t i o n  0 . 0 0 0 4 .  

P i l o t  P l a n t  Thor ium 0.0004 l b  T h / g a l .  

P l a n t s  may o b t a i n  a p p r o v a l  o f  t h e  G e n e r a l  S u p e r i n t e n d e n t  t o  

pump streams w i t h  h i g h e r  u r a n i a m  l e v e l s .  

o b t a i n  a p p r o v a l  o f  Water T r e a t m e n t  S u p e r v i s o r  t o  pump s u c h  streams. 

I n  e m e r g e n c i e s ,  p l a n t s  may 

Uranium d i s c h a r g e d  t o  t h e  c h e m i c a l  p i t s  I s  l i m i t e d  t o  35 l b /  

d a y .  A s  n o t e d  i n  S e c t i o n  11, A ,  5,  " N u c l e a r  S a f e t y , "  t h e  a v e r a g e  

U-235 c o n t e n t  o f  t h e  e n r i c h e d  uranium I n  t h e  p i t s  i s  l e s s  t h a n  

0 . 9 % .  T h i s  material  c a n n o t  b e  made c r i t i c a l .  
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1 0 .  Emergency r e s p o n s e .  

S p e c i f i c  p l a n s  have been p r e p a r e d  t o  cope w i t h  c r e d i b l e  

There a r e  no s p e c i f i c  a c c i d e n t s  and emergencies  a t  t h e  FMPC. ( 1 8 )  

p l a n s  for coping w i t h  emergencies  a r i s i n g  i n  t h e  was te  s t o r a g e  

a r e a .  The p r o b a b i l i t y  of  a c c i d e n t a l  loss o f  m a t e r i a l  f r o n  t h e  

" d r y "  c r  covered p i t s  i s  ex t r eme ly  r emote .  Also,  escape  o f  radiurc- 

S e a r i n g  r e s i d u e s  from t h e  c o n c r e t e  K-65 t a n k s  i s  remote and cou ld  

probably  o c c u r  on ly  because o f  a c a t a s t r o p h i c  n a t u r a l  d i s a s t e r .  

Discharge o f  l i q u i d  from t h e  p i t  area i s  v i a  a c l e a r w e l l  wnich 

has enough su rge  c a p a c i t y  t o  pe rmi t  t h e  s e t t l i n g  of  s o l i d s  

i n a d v e r t e n t l y  r e l e a s e d  f r o m  p i t  5 .  

B .  Assessment 

D i sposa l  o f  waste  a t  t h e  FMPC i s  a con t inuous  p r o c e s s  and a n  

i n t e g r a l  p a r t  o f  s i t e  o p e r a t i o n s .  A s  such ,  waste management r e c e i v e s  

a t t e n t i o n  d u r i n g  p r o c e s s  r e v i e w s ,  assessment  o f  mon i to r ing  data and 

d u r i n g  t h e  c o n s i d e r a t i o n  of  long-range waste management p l a n s ,  

Problems o r  p o t e n t i a l  problems which might h i n d e r  b u r i a l  o r  s t o r a g e  

o p e r a t i o n s  a r e  not  p e r m i t t e d  t o  go wi thou t  a t t e n t i o n .  

Opera t ing  p r a c t i c e s  a r e  evolved  which c o n s i d e r  a p p l i c a b l e  ERDA 

Manual Chapter  r equ i r emen t s  and o b j e c t i v e s .  ( I 7 )  When n e c e s s a r y ,  

budget submiss ions  are  made f o r  major  a d d i t i o n s  o r  changes i n  

t h e  waste management s y s t e m s .  
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IV C O N C L U S I O N S  

Radionucl ide  confinement  a t  t h e  FMPC has been good d u r i n g  t h e  

26 y e a r s  of o p e r a t i o n .  S ince  t h e r e  a re  no s e r i o u s  p o t e n t i a l  

problems e v i d e n t ,  t h e r e  would b e  no a d v e r s e  e f f e c t  if major  
i 
I 
! 
I a c t i o n s  are  no t  t a k e n  f o r  t h e  next  t h r e e  y e a r s .  

A t  t h i s  t i m e ,  t h e r e  i s  no ev idence  t h a t  r a d i o a c t i v e  materials 
I 
1 

i from t h e  was te  s t o r a g e  area a r e  r e s u l t i n g  i n  s i g n i f i c a n t  concen- 

t r a t i o n s  i n  a i r ,  s u r f a c e  water ,  o r  ground water .  T h e r e f o r e ,  

t h e r e  i s  no j - u s t i f i c a t i o n  f o r  changes i n  t h e  waste  s t o r a g e  s i t e ,  
t 

f a c i l i t i e s ,  o r  o p e r z t i n g  p r a c t i c e s .  The  l a c k  of p r e s s i n g  problerr.: 

does no t  mean t h a t  t h e  long-term s t o r a g e  of  was te s  shou ld  con- 
I 

t i n u e  w i t h o u t  p e r i o d i c  r e v i e w s .  

; A l i s t  o f  recommendations i s  g iven  i n  t h e  nex t  s e c t i o n .  Suc- 

I c e s s f u l  comple t ion  would p u t  i n t o  u s e  knowledge ga ined  from pas t  
1. 

! 

o p e r a t i o n s  and would p r o v i d e  a d d i t i o n a l  i n f o r m a t i o n  t o  a i d  i n  

a s s e s s i n g  t h e  movement of  wastes by  ground w a t e r .  
< 

! 

i 
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1. 

1 

2 .  

3 .  

4 .  

5 .  

S tudy  t h e  need  

V RECONPENDATIO?JS 

f o r  a d d i t i o n a l  t e s t  wel l s  in t h e  a r ea  n o r t h  

and  n o r t h e a s t  o f  t h e  waste s t o r a g e  a r e a .  

wel ls  would c o s t  a b o u t  $20,000. 

I n i t i a t e  l a b o r a t o r y  s t u d i e s  t o  d e t e r m i n e  t h e  ion-exchange  

c a p z c i t y  of FMPC s o i l s  and  estimate t h e  r a t e - o f - t r a v e l  f o r  

i m p o r t a n t  r a d i o n u c l i d e s .  

$ 5 0 , 0 0 0  and  r e q u i r e  1-2 years t o  c o r q l e t e .  

Tour a d d i t i o n a l  

C o s t  of these  s t u d i e s  might  reach  

I n i t i e t e  l a b o r a t o r y  and  p i l o t  p l a n t  s t u d i e s  t o  d e t e r m i n e  i f  

r e p r o c e s s i n g  of wastes would improve l o n g - t e r m  s t o r a g e  o f  

t h e  wastes, 

c o m p l e t i o n  and  c o s t  $ 2 0 0 , 0 0 0 .  

These s t u d i e s  would r e q u i r e  a b o u t  1 6  months f o r  

I n s t a l l  a r u b b e r  o r  p l a s t i c  membrane i n  a l l  f u t u r e  s t o r a g e  

p i t s .  

rrWetrr o r  r rDryrr  c l a s s i f i c a t i o n  a s s i g n e d  t o  t h e  wastes. 

Such a l i n e r  s h o u l d  b e  i n s t a l l e d  regardless  o f  t h e  

I n s u r e  t h a t  o p e r a t i n g  p r o c e d u r e s  f o r  t h e  use  o f  membrane- 

l i n e d  p i t s  e l i m i n a t e  t h e  chance  f o r  o r g a n i c  materials t o  

e n t e r  t h e  p i t s  and damage t h e  l i n i n g .  
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Town 
o r  

c i t y  

Fe rna ld  

Shandon 

Ross  

IJew Baltimore 

New Haven 

Dunlap 

Harris on 

M i  ami town 

Gro e s  be  c k 

F o r e s t  P a r k  

F a i r f i e l d  

H a m i l t  on 

M t  . Healthy 

C i n c i n n a t i  

Cheviot  

*1970 census .  

Table  1. Popu la t ion  

Approxlmate Di s t ance  
from FMPC t o  Nearest 

Edge (mile) 

1 - 3 / 4  

2 

2-1 /2  

2-3 /4  

3 

4 

5 

6 

7 

7 

8 

8 

8 -1 /2  

9 

1 0  

-61- 

Estimated 
Popu la t i o n  

30 

200 

3000 

200 

200  

1 0 0  

4408*  

700*  

6030"  

15139* 

1 4 6 8 0 *  

6 7 8 6 5 *  

7 4 4 6 *  

452524*  

11135* 

65 



Month 

J a n u a r y  

F e b r u a r y  

March 

A p r i l  

May 

J u n e  

2675 

T a b l e  2 .  Record Mean and  Ncrmal P r e c i p i t a t i o n  

1 9 4 8  - 1 9 7 5  

(Water E q u i v a l e n t  I n c h e s )  

G r e a t e r  C i n c i n n a t i  A i r p o r t  

Record Mean 

3 . 5 5  

3 . 0 6  

4 . 0 9  

3 . 6 7  

3 e 7 5  

3 . 8 1  

Normal 

3 .34  

3 . 0 4  

4 . 0 9  

3 . 6 4  

3 . 7 4  

3 . 8 1  

Month 

J u l y  

August 

September  

Oc tobe r  

November 

December 

Annual 

Record Mean 

4 . 2 6  

2 . 6 4  

2 . 9 9  

2 . 3 2  

3 . 2 4  

3 . 0 2  

4 0 . 4 0  

Nornal 

4 . i 2  

2 . 5 2  

2 . 5 5  

2 . 1 5  

3 . 0 8  

2 . 8 6  

39 04 

I 

I 
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T a b l e  3 .  P r e c i p i t a t i o n  Measured  A t  The FMPC, 1 9 6 0  - 1 9 7 6  

(Water E q u i v a l e n t  I n c h e s )  

T o t a l  X o n t h l y  Records  
P r e c i p i t  a t i c n  Fa >: i mu m Minimum Year - 

1 9 6 0  

1 9 6 1  

1 9 6 2  

1 9 6 3  

1964  

1 9 6 5  

1 9 6 6  

1967  

1 1 9 6 8  

1 9 6 9  
I 1 9 7 0  

I 

1 9 7 1  

1 9 7 2  

1 9 7 3  

1 9 7 4  

1 9 7 5  

1 9 7 6  

30 76 

45 .69  

3 3 . 4 5  

2 9 . 2 2  

41 .52  

38 63 

35 * 89 

33 * 07 

32.86 

3 8 . 6 8  

47 .72  

43 .63  

4 0 . 8 9  

2 9 . 5 6  

6 . 0 4  J u n e  0 . 5 5  March 

8 . 7 5  J u l y  1 . 3 2  J a n u a r y  

6 . 6 3  J u l y  0 . 5 7  A p r i l  

9 .78  March 0 . 0 4  Oc tobe r  

1 1 . 1 5  March 0 . 6 7  October  

6 . 5 6  September  0 .82  May 

4 . 8 3  A p r i l  0 . 7 8  Oc tobe r  

5 . 8 6  May 0 . 4 4  Janua ry  

1 0 . 3 6  ?jay 0 . 3  0 F e b r u a r y  

5 . 2 6  September  0 . 9 1  March 

5 . 2 0  A p r i l  0 . 9 8  J a n u a r y  

4 . 3 5  September  1.11 A p r i l  

5 . 4 9  A p r i l  1 . 0 8  F e b r u a r y  

7 . 6 1  J u l y  1 . 0 7  F e b r u a r y  

7 . 0 9  Augus t  1 . 0 3  Oc tobe r  

5 . 6 5  March 1 . 5 0  J u l y  

5 .59  Augus t  0 . 4 1  December 

-63- 
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Month 

J u l y  

August 

September  

O c t o b e r  

November 

December 

T a b l e  4 .  S n o w f a l l  

1947/48 Through 1975/76 

( I n c h e s  ) 

Greater C i n c i n n a t i  A i r p G r t  

Record Mean Month 

0 . 0  J a n u a r y  

0 . 0  F e b r u a r y  

0 . 0  March 

0 . 1  A p r i l  

2 . 8  r-tay 

3 . 9  J u n e  

T o t a l  

R e  c o r d  Mean 

5 . 9  

5 . 2  

4 . 9  

0.4 

T r a c e  

0.0 

2 3 . 2  

I 

i 

-64- 
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T a b l e  

Msnth 

J a n u a r y  

Februa ry  

March 

A p r i l  

May 

J u n e  

5 .  Record Mean And Normal Tempera tu res  (OF) 

1948 - 1975  

G r e a t e r  C i n c i n n a t i  A i r g o r t  

Record Mear! 

30 .8  

3 3 . 6  ' 

4 1 . 7  

5 3 . 5  

6 3 . 3  

7 1 . 9  

Normal 

3 1 . 1  

3 3 . 3  

4 1 . 7  

5 3 . 9  

6 3 . 2  

7 2 . 1  

Month 

J u l y  

August 

September  

Oc tobe r  

MoveEb er 

December 

Annual 

. j  

I 

Record Mean 

75 .5  

7 4 . 2  

6 7 . 3  

5 6 . 3  

43 .6  

34.4 

5 3 . 9  

Normal 

7 5 . 5  

7 4 . 4  

57 .8  

56.8 

43 .0  

3 3 - 7  

5 4 . 0  
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Soil 

Russell 

Xenia 

Wynn 

Eincastle 

Fox 

Genessee 

- 

Table 6 .  Agricultural Evaluation of Soils 

Yield Potential Per Acre 

Soybeans \!heat Hay Corn 
- 3U. Bu . Tons Eu . - 

36 

36 

30  

40  

35 

50 

-66- 

40 

40  

35 

4 0  

45 

55 

4 . 5  

4 . 5  

3 . 5  

4 . 0  

5 ,O  

€ > O  

Truck CroDs 
Saftabiiity 

Good 

Good 

Very poor 

Fair 

Good 

Good 

\ 
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T a b l e  7 .  S t a t u s  O f  Waste S t o r a g e  P i t s  

P i t  No. P i t  Type P i t  Volume S t a t u s  Cubic  Yards 

1 Dry 4 0 , 0 0 0  F i l l e d  & c o v e r e d  

2 *  Dry 1 3 , 0 0 0  F i l l e d  & cove red  

3** Wet 226 ,503  F i l l e d  - b e i n g  
cove red  

53 ,039  87% Y i l l e d  

5 Wet 1 1 5 , 0 0 0  95% F i l l e d  

4 Dry 

* P i t  No. 2 was b u i l t  f o r  a dry p i t  and  p r i m a r i l y  used  as  s u c h ;  

however,  some wet mater ia ls  were i n t r o d u c e d  i n t o  t h i s  p i t  j u s t  

p r i o r  t o  t h e  comple t ion  o f  P i t  No. 3 .  

* * P i t  No. 3 is f i l l e d  t o  c a p a c i t y  when c o n s i d e r e d  as a w e t  p i t ,  

s i n c e  it is no l o n g e r  a u s e f u l  s e t t l i n g  b a s i n .  

b e i n g  used f o r  s t o r a g e  of  a d d i t i o n a l  s o l i d  ( d r y )  wastes w h i l e  

t h e  c o v e r i n g  p r o c e s s  i s  b e i n g  c a r r i e d  o u t .  

T h i s  p i t  i s  
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FIGURE 1 Area Map 
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W 4  i s  located at Miamitown, 
4.7 miles from Poddy’s Run. 

I 

BOUNDARY A I R  SAMPLING STATIONS. 

FIGURE 2 FMPC and Surrounding Area 

1 w1, W2, W3 6 W4 - WATER SAMPLING LOCATIONS I SCALE: 1” = 30559 
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FIGURE 3 

FEED MATERIALS PRODUCTION CENTER 

@ BOUNDARY AIR SAMPLING STATIONS 

SCALE - 1" = 1380' 

ENVIRONMENTAL F E A T U R E S  
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WIND DIRECTION 
84 

SPEED OCCURRENCES 
BASED ON HOURLY SURFACE WIND OBSERVATIONS TAKEN AT GREATER 
C INC I NN AT I At RPORT. 

8.1 mph I 
as % 
7.5 mgh 

12.8 70 
9.5 mph 

FIGURE 4 
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FIGURE 5 Geological Features of the FMPC Area 

- - -  D c f i n e s  Tcrracc Edge 
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26 

r, 5fiL-8 3 FIGURE 6 Topography o f  Fernald Area and Mtarnl Valley scnle d m  
--- --- - 0 1 2 - - .. +-/ '$7 1 - 3  

L 

CLAY 

SAND OR S A N D S T O N E  
8-m - _ -  -- 

- u - - t  
--- 1 2 3 

Contour  interval 20 feet. 
G R A V E L  OR CONGLOMERATE 1 4 0  

- n  

F-6 - BOUNDARY OF P R E - G L A C I A L  V A L L E Y  



I F:GCRE b T:;og:aphy o f  Fenlaid Area and :ham1 Val lev 

3 OR S A N D S T O N E  

V E L  OR C O N G L O M E R A T E  

iVDARY OF PRE- G L A C I A L  V A L L E Y  
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t l  
Soil 

Southwesten1 Oh10 Water Co. 
wcl l  f ie ld  

T L %  1 MILE 

DATUM IS MEAN SEA LEVEL 
VERTICAL SCALE GREATLY EXAGGERATED 

E X  P L A  N AT1 0 N 

B o A 

Sand and gravel. Silt and fine sand Clay and till Clay Dirty sand Shale Seismic control on 
(undifferentiated) and gravel b e d m k  surface 

FIGURE 8 Geologic Section of the U.S. Energy Research & Development Administration and the 
Southwestern Ohio Water Company Well Fields 
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FIGURE 9 Vert ical Section Through Shallow Test Well's Near Waste Disposal Area 



B1 
'PROD. WELL NO. 3 
i s  23 + 62.34 
E U 4.28 

FIGURE 10 Location of the Three Water Production Wells and Five of the Eleven Test Wells 
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