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INTRODUCTION 

The Feed Materials P r o d u c t i o n  Center  (FMPC) i s  an i n d u s t r i a l  

f a c i l i t y  owned by t h e  Un i t ed  S t a t e s  Energy Research  & Development 

A d m i n i s t r a t i o n  and o p e r a t e d  by t h e  N a t i o n a l  Lead Company o f  Ohio. 

It i s  l o c a t e d  on a 1050-acre s i t e  about  20 m1;Les nor thwes t  o f  

C i n c i n n a t i ,  Ohio. 

See F i g u r e  1 f o r  a map o f  t h e  a r e a .  

S e v e r a l  r u r a l  communities are 1-3 m i l e s  away, 

The pr imary  work a t  the  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 m e t a l  and compounds f o r  use  a t  o t h e r  ERDA s i t e s .  I n  

regard t o  U 235 c o n t e n t ,  t he  uranium may be  deple ted ,  normal,  o r  

s l i g h t l y  e n r i c h e d .  The ave rage  c o n t e n t  i s  c l o s e  t o  normal .  

Uranium p r o d u c t i o n  may beg in  wi th  o r e  c o n c e n t r a t e s ,  r e c y c l e d  

uranium from s p e n t  r e a c t o r  f u e l ,  o r  w i t h  v a r i o u s  compounds from 

o t h e r  ERDA s i t e s .  Impure s t a r t i n g  m a t e r i a l  i s  d i s s o l v e d  i n  n i t r i c  

acid and the  uranium i s  e x t r a c t e d  i n t o  an  o r g a n i c  l i q u i d  and then  

back-ex t r ac t ed  i n t o  d i l u t e  n i t r i c  a c i d  t o  y i e l d  a s o l u t i o n  o f  

u r a n y l  n i t r a t e .  

Evapora t ion  and h e a t i n g  conve r t  t h e  n i t r a t e  s o l u t i o n  t o  ura-  

nium t r i o x i d e  ( U 0 3 )  powder, 

d i o x i d e  ( U 0 2 )  w i th  

t e t r a f l u o r i d e  (UF4) by r e a c t i o n  w i t h  anhydrous hydrogen f l u o r i d e .  

U r a n i u m  metal i s  produced by r e a c t i n g  UF4 and magnesium metal i n  

a r e f r a c t o r y - l i n e d  r e d u c t i o n  v e s s e l .  This pr imary  uranium metal 

This compound i s  reduced  t o  uranium 

hydrogen and then  conve r t ed  t o  uranium 

4. . 
-1- 



FIGURE 1 Area Map 
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i s  t h e n  remelted w i t h  s c r a p  uranium metal t o  y i e l d  a p u r i f i e d  

uranium i n g o t  which i s  ex t ruded  t o  form rods o r  t u b e s ,  S e c t i o n s  

are then  c u t  and machined t o  f i n a l  d imens ions . .  These machined 

co res  are  s h i p p e d  t o  o t h e r  EBDA s i t e s  f o r  canning  and f i n a l  

a s sembly  i n t o  r e a c t o r  f u e l  e l emen t s .  

P e r i o d i c a l l y ,  small amounts o f  thor ium are p rocessed .  

Thorium p roduc t ion  s t eps ,  i n  g e n e r a l ,  are s imilar  t o  t h o s e  f o l -  

lowed i n  uranium p r o d u c t i o n .  F i n a l  p r o d u c t s  may b e  p u r i f i e d  

thor ium n i t r a t e  s o l u t i o n ,  s o l i d  thorium compounds, o r  metal. 

SUMMARY 

This r e p o r t  c o n t a f n s  envi ronmenta l  mon i to r ing  data c o l l e c t e d  

a t  t h e  FMPC d u r i n g  1975.  These data show t h a t  t he  average  boundary 

c o n c e n t r a t i o n s  o f  r a d i o a c t i v e  contaminants  from FMPC o p e r a t i o n s  

were no greater  t h a n  O J %  o f  t h e  guide  l e v e l s  pub l i shed  i n  ERDA 

Manual Chapter  0524.  The r e s u l t i n g  o f f s i t e  r a d i a t i o n  exposures  

would, t h e r e f o r e ,  b e  a small f r a c t i o n  o f  t h e  standards f o r  uncon- 

t r o l l e d  areas, 

Concen t r a t ions  o f  env i ronmen ta l ly  impor t an t  non-rad ioac t ive  

contaminants  i n  water and a i r  are also r e p o r t e d .  R e s u l t s  show 

t h a t  FMPC o p e r a t i o n s  d i d  n o t  cause  s t a t e  s t a n d a r d s  f o r  these 

contaminants  t o  b e  exceeded .  

AREA FEATURES 

Glacial a c t i o n  d u r i n g  t h e  time o f  t h e  I l l i n o i a n  and Wisconsinan 

i c e  sheets  gave t h e  area I ts  b a s i c  g e o l o g i c a l  fea3wes. I n  t h e '  

-3 -  
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FMPC area,  outwash 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 h e  wide 

v a l l e y  of  a large a n c i e n t  r i v e r .  Through t h i s  fill, 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  cour se  and t h e  r i v e r  bed i s  now l o c a t e d  

about  60 f ee 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 .  

Underlying the  FMPC is about  50 f ee t  o f  a c l a y - r i c h  t i l l  which may 

b e  a remnant o f  a large g l ac i a l  moraine.  Beneath t h e  t i l l  i s  

about  150  f ee t  of sand and g r a v e l  which 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  pre-g lac ie r  r i v e r .  I n  the  FMPC area, t h a t  a n c i e n t  v a l l e y  

is abou t  three miles wide. 

The.area east o f  t h e  FMPC, i n  t h e  M i a m i  R ive r  f l o o r  p l a i n ,  

has f e r t i l e  soil and is r e p o r t e d  t o  c o n t a i n  some of  t he  best. farm 

land  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  uplands  west o f  t h e  f l o o d  

p l a i n ,  t h e  t h i n  soil mant le  o v e r  t h e  g l a c i a l  d r i f t  is less  f e r t i l e .  

Although there  are s e v e r a l  small i n d u s t r i e s  nearby ,  t h e  major 

economic a c t i v i t i e s  i n  t h i s  r u r a l  area are f a rming ,  d a i r y i n g ,  and 

t h e  r a i s i n g  o f  beef c a t t l e .  Farm c rops  i n c l u d e  sweet corn ,  f i e l d  

c o r n ,  soybeans and wheat. Truck c rops  are w i d e l y  grown and s o l d  

a t  l o c a l  produce s t a n d s  and i n  nearby urban markets.  

The g l a c i a l  f i l l  and the  M i a m i  R ive r  have provided  two o t h e r  

impor t an t  area products--ground water and g r a v e l .  A company 

l o c a t e d  about  one mile from t h e  FMPC pumps o u t  about  20 m i l l i o n  

g a l l o n s  o f  ground water per day ,  c h i e f l y  f o r  i n d u s t r i e s  i n  and near 

C i n c i n n a t i .  Pumping began j u s t  b e f o r e  t h e  FMPC was b u i l t . .  The 

4. 
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permeable g l a c i a l  d e p o s i t s ,  c a l l e d  v a l l e y - t r a i n ,  nouse t h e  

b o u n t i f u l  deep a q u i f e r  from which t h e  w a t e r  company and t h e  FMPC 

draw s u p p l i e s .  The M i a m i  R ive r  c o n t i n u o u s l y  p r c v i d e s  p a r t  of t h e  

a q u i f e r  r e c h a r g e .  

Grave l  p i t  o p e r a t i o n s  are  a f a m i l i a r  s l g h t  i n  t h e  M i a m i  

Va l l ey .  Some o p e r a t i o n s  are l o c a t e d  a l o n g  t h e  r i v e r ,  w i t h  a sand  

d i k e  s e p a r a t i n g  g r a v e l  washwater from t h e  r i v e r .  O the r  o p e r a t i o n s  

a r e  w i t h i n  t he  f l o o r  p l a i n ,  b u t  a r e  s e v e r a l  hundred fee t  from t h e  

r i v e r .  

Upstream from t h e  FMPC, t h e  r i v e r  r e c e i v e s  s u b s t a n t i a l  amounts 

of i n d u s t r i a l  and mun ic ipa l  wastes. The c i t i e s  o f  Dayton, 

Middletown, Hamilton, and F a i r f i e l d  a r e  major c o n t r i b u t o r s .  L i t t l e  

r e c r e a t i o n a l  u se  i s  made of  t h e  r i v e r .  Downstream from t h e  FMPC, 

t h e  p o p u l a t i o n  i s  s p a r s e  and i n d u s t r i e s  a r e  small and s c a t t e r e d .  

About 1 8  m i l e s  away, t h e  M i a m i  meets t h e  Ohio R i v e r .  

In 1 9 7 5 ,  t h e  t o t a l  p r e c i p i t a t i o n  measured a t  t h e  FMPC was 

4 1  i n c h e s .  Monthly maximum and minimum v a l u e s  were 5 .6  i n c h e s  

d u r i n g  March and 1,5 i n c h e s  d u r i n g  J u l y .  

E N V I  RONPvENTAL STANDARDS 

There are s e v e r a l  sets of  s t a n d a r d s  whlch can be a p p l i e d  t o  

envi ronmenta l  samples c o l l e c t e d  i n  connec t ion  w i t h  FMPC O p e r a t i o n s .  

These s t a n d a r d s  have been set  by ERDA and t h e  S t a t e  of  Ohio 

Environmental  P r o t e c t i o n  Agency ( O E P A ) .  

-5-. 
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.ERDA s p e c i f i e s  l i m i t s  f o r  r a d i o n u c l i d e s  i n  aLr and wa te r  

which must be  fo l lowed by c o n t r a c t  o p e r a t o r s  such as the  N a t i o n a l  

Lead Company o f  Ohio ,  These c r i t e r i a  are c o n c e n t r a t i o n  g u i d e s  

f o r  work a r e a s  and f o r  o f f s f t e  a r e a s  which a r e  beyond ERDA con- 

t r o l .  

For env i ronmen ta l  mon l to r ing  pu rposes  , ERDA c r i t e r i a  f o r  a i r  

and w a t e r  i n  u n c o n t r c l l e d  areas are used as s t a n d a r d s .  A t  t h e  

FMPC, c r i t e r i a  f o r  o f f s i t e  o r  ambient a i r  are a p p l i e d  t o  samples 

c o l l e c t e d  a t  t h e  p l a n t  boundary. C r i t e r i a  f o r  o f f s i t e  w a t e r  a r e  

a p p l i e d  t o  r i v e r  samples c o l l e c t e d  downstream from t h e  p o i n t  where 

the  p l a n t  e f f l u e n t  r e a c h e s  the  r i v e r ,  b u t  upstream from any known 

use  o f  t h e  water as a d r i n k i n g  water s u p p l y ,  

Criteria used  f o r  non- rad ioac t ive  contaminants  I n  ambient a i r  

a r e  t h o s e  e s t a b l i s h e d  by t h e  Ohio EPA. ( 2 )  Water q u a l i t y  c r i t e r i a  

adopted  b y  t h e  Ohto EPA are mainly concerned w i t h  non- rad ioac t ive  

contaminants ,  b u t  s e v e r a l  r a d i o a c t i v i t y  l i m i t s  are i n c l u d e d .  ( 3 )  

S t a t e  w a t e r  q u a l i t y  s t a n d a r d s  app ly  t o  t h e  r i v e r ,  beyond a mixing 

zone pe rmi t t ed  f o r - i n d u s t r i a l  and m u n i c i p a l  e f f l u e n t s .  

SAMPLE COLLECTION AND ANALYSIS 

- A i r .  Conversion o f  impure uranium and tho r ium compounds t o  

r e a c t o r - g r a d e  feed materials i n v o l v e s  o p e r a t i o n s  which g e n e r a t e  

r a d i o a c t i v e  d u s t ,  nu i sance  d u s t s ,  and c o r r o s i v e  mists o r  r e a c t i o n  

p r o d u c t s .  V e n t i l a t i o n  and air c l e a n i n g  systems are used  t o  c o n f i n e  

4 . 
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t h i s  a i r  and remove a i r b c r n e  eontaminants ,  includir ig  v a l u a b l e  mate- 

r i a l  which i s  r e t u r n e d  t o  t h e  p r o d u c t i c n  prc;esses,  The f i l t e r e d  

o r  scrubbed a i r  is exhaus ted  t o  t h e  atmosphere.  

t h e s e  s t a c k  e x h a u s t s  Is main ta ined  on a ccnt inuous  schedu le  t o  

de te rmine  t h e  o p e r a t i n g  z c n d i t i o n  o f  t h e  a i r  c l e a n i n g  s y s t e m s ,  

Sampling o f  

Samples o f  p a r t i c u l a t e  matter i n  a i r  are c m t i n u o u s l y  co l -  

l e c t e d  a t  s i x  permanent sampling s t a t i o n s  l o c a t e d  on t h e  p r o j e c t ' s  

o u t e r  boundary (see F igure  2 ) .  

drawn at  a r a t e  o f  about  one cub ic  meter p e r  minute through an 

8 inch x 1 0  i n c h  f i l t e r  which is  changed weekly.  

weighed b e f o r e  use  and t h e n  reweighed a f te r  changing t o  o b t a i n  

t h e  weight  of c o l l e c t e d  d u s t -  

i t s  c o l l e c t i o n  o f  d u s t  is d i s s o l v e d  i n  ac id  and the s o l u t i o n s  are 

ana lyzed  f o r  uranium and a l p h a  and b e t a  r a d i c a c t i v i t y .  

is  done about  seven  days a f t e r  t h e  end o f  t h e  c o l l e c t i o n  p e r i o d .  

After t h e s e  a n a l y s e s  are completed t h e  remain ing  s o l u t i o n  i s  he ld  

t o  p rov ide  a long-term comFosite f o r  thGrlum a n a l y s e s .  

thorium a n a l y s e s  are not  c c c s i d e r e d  n e c e s s a r y  because o f  t h e  

small amount of thor ium p rocessed  and the  1c .w c o n c e n t r a t i o n  of 

thor ium found in the  boundary samples, Because o f  t h e  low con- 

A t  each  bQundary s t a t i o n ,  a i r  i s  

F i l t e r s  are 

After reweighing,  t h e  f i l t e r  and 

Counting 

Frequent  

c e n t r a t i o n s ,  a n a l y s i s  o f  annual  composi tes  f o r  each  s t a t i o n  is 

cons ide red  adequate  

P e r i o d i c a l l y  d u r i n g  t h e  year., a* samples were c o l l e c t e d  a t  boundary 

s t a t i o n  no .  3 f o r  t h e  d e t e r m i n a t i o n  o f  n i t r c g e n  d i o x i d e  and gaseous 
4. . 
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r t  

f l u o r i d e .  

t h e  fluaride samples  were c o l l e c t e d  f o r  p e r i o d s  va ry ing  from one 

t o  f i v e  days .  

The NO2 samples were c o l l e c t e d  f o r  24-hour p e r i o d s  and 

Water. Each of t h e  i n d i v i d u a l  p roduc t ion  p l a n t s  on t h e  

p r o J e c t  has sumps and equipment f o r  t he  c o l l e c t i o n  and i n i t i a l  

t r ea tmen t  o f  p r o c e s s  waste wa te r .  Uranium and thorium may be 

recovered  as par t  of t he  t r e a t m e n t .  E f f l u e n t s  from the  p l a n t s  a r e  

c o l l e c t e d  a t  a c e n t r a l  f a c i l i t y ,  c a l l e d  the  General Sump, f o r  

a d d i t i o n a l  t r e a t m e n t .  The t reated wastes are f i l t e r e d  o r  are 

d i scha rged  i n t o  a large p i t  where the  s o l i d s  s e t t l e  t o  t h e  bot tom. 

Both t h e  f i l t r a t e  and c l e a r  e f f l u e n t  from t h e  p i t  are combined 

w i t h  the o t h e r  water streams and d i scha rged  t o  the Great M i d  

R ive r .  See F igure  3 f o r  a diagram of  t h e  p r o c e s s .  

-Water samples are c o l l e e t e d  a t  s e v e r a l  p o i n t s  t o  de te rmine  

the  e f f e c t  of  t h e  e f f l u e n t  upon the r iver .  Loca t ions  are shown 

i n  F igu re  4 .  A t  p o i n t  W1, upstream f r o m  t he  e f f l u e n t  d i s c h a r g e ,  

a d a i l y  grab sample i s  c o l l e c t e d .  A t  t h e  f i n a l  access  p o i n t  on 

t h e  waste l i n e ,  a Parshal Flume t y p e  water sampler con t inuous ly  

c o l l e c t s  a sample which i s  p r o p o r t i o n a l  t o  t he  t o t a l  f low.  Twenty- 

four-hour  samples from t h i s  p o i n t  are c o l l e c t e d  d a l l y  f o r  analases. 

Results o f  these a n a l y s e s ,  combined with r i v e r  floolY qeasurements  , 
are used t o  c a l c u l a t e  the average  contaminant c o n c e n t r a t i o n s  added 

t o  t h e  r i v e r  a t  p o i n t  W2. A t  p o i n t  W3, downstream on the r i v e r  from 

t h e  d i s c h a r g e  p o i n t ,  24-hour. samples are c o l l e c t e d  by a cont inuous  

sampler .  . 4 
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W4 i s  locotod ot Miomitown, 
4.7 milos from Paddy's Run. 

FIGURE 4 FMPC and Surrounding Area 
4 BOUNDARY AIR SAMPLING STATIONS. 
W1, W3 
W2 - POINT OF PLANT DISCHARGE 

w4 - WATER SAMPLING LOCATIONS. 

SCALE: 1" = 3055' . 
-ll- 
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P o i n t  W4 is a t  Miamitown,. 4.7 m i l e s  downstream from t h e  

mouth of Paddy's Run, Grab samples a r e  c o l l e c t e d  weekly a t  t h i s  

p o i n t .  Paddy's  Run is a small stream which flows a long  t h e  s i t e ' s  

west edge and j o i n s  t h e  M i a m i  R ive r  about  two miles away from the  

FMPC s o u t h e r n  boundary. During p e r i o d s  of heavy run -o f f ,  e x c e s s  

water i n  t h e  s t o r m  sewer system over f lows  t o  a d r a i n a g e  d i t c h  

which d i s c h a r g e s  i n t o  Paddy ' s  Run. Under normal c o n d i t i o n s ,  a l l  

water r e a c h i n g  t h e  s to rm sewer l i f t  s t a t i o n  is pumped t o  t h e  l i n e  

which leads t o  t h e  M i a m i  R ive r  (see F i g ,  3 ) .  Because o f  the  

o c c a s i o n a l  d i s c h a r g e  o f  s to rm w a t e r  t o  Paddy ' s  Run, samples a r e  

c o l l e c t e d  from t h e  Miami River a t  Miamitown. It is u n l i k e l y  that  

the  i n t e r m i t t e n t  f low of  s t o r m  water would have any e f f e c t  on 

r i v e r  water q u a l i t y  s i n c e  i t  c o n t a i n s  n, p r o c e s s  waste d i s -  

c h a r g e s ,  

Da i ly  samples frcm t h e  f i n a l  a c c e s s  p o i n t  are ana lyzed  f o r  

uranium, a l p h a  and beta  r a d i o a c t i v i t y ,  c h l o r i d e ,  f l u o r i d e ,  n i t r a t e ,  

n o n - f i l t e r a b l e  s o l i d s ,  and pH. The same a n a l y s e s  are made on a t  

least  one sample p e r  week from each  o f  t h e  r i v e r  sampling p o i n t s  

(W1, W3, and W 4 ) .  

Monthly composi tes  from each  o f  the  three  r i v e r  sampling 

p o i n t s  are ana lyzed  for radium-226 and radium-228. For p o i n t s  

W 1  and W3, ' d a i l y  samples  are composited i n t o  a monthly sample  and 

f o r  p o i n t  W 4  weekly  samples a r e  composi ted.  Weekly composites 

o f  d a l l y  samples 
4 

-12- 
. 



from the was te - l ine  f i n a l  access p o i n t  are  ana lyzed  f o r  radium-226 

and radium-228 and one-month- composi tes  are  ana lyzed  for thorium. 

Soil and R ive r  Sediment ,  Once each  y e a r ,  s o i l  samples are 

Each sample c o l l e c t e d  n e a r  t he  six boundary sampling s t a t i o n s .  

c o n s i s t s  o f  s i x  c o r e s ,  2 cm diameter and 1 0  cm d e e p ,  The c o r e s  

are t a k e n  about  1 . 5  meters apart .  These samples are  ana lyzed  

f o r  uranium t o  observe  t h e  p o s s i b l e  c o n t r i b u t i o n  from s t ack  

e f f l u e n t s .  

Sediment samples were c o l l e c t e d  from t h e  banks o f  t h e  M i a m i  

R i v e r  and ana lyzed  f o r  uranium t o  de t e rmine  i f  mater ia l  was 

accumula t ing  below the  s i t e  c u t f a l l .  

bank, n e a r  t h e  water l i n e ,  was c o l l e c t e d  by s c r a p i n g  up t h e  t o p  

two i n c h e s ,  

Sediment from t h e  r i v e r  

Only t h e  p o r t i o n  p a s s i n g  a 50-mesh s c r e e n  was a n a l y z e d .  

MONITORING DATA 

Environmental  data c o l l e c t e d  d u r i n g  1975 are g iven  i n  

Tables 1-6. 

each contaminant .  

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

i n h e r e n t  i n  r a d i o a c t i v i t y  d e t e r m i n a t i o n s .  

Comparisons are  made w i t h  t h e  a p p l i c a b l e  s t a n d a r d  f o r  

Confidence l i m i t s  g iven  I n  t h e  t ab le s  are 

Data Fn . T a b l e  1 show t h a t  ave rage  a i r b o r n e  uranium c o n c e n t r a t i o n s  

a t  t h e  boundary sampling s t a t i o n s  were no grea te r  t h a n  0 . 7 %  of t h e  

standard f o r  o f f s i t e  areas. It i s  concluded from these  data  tha t  

-13- 
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any o f f s i t e  r a d i a t i o n  exposure r e s u l t i n g  frm FMPC a i r b o r n e  con- 

taminants  would b e  a small f’raction of t h e  standards g iven  i n  

r e f e r e n c e  1. 

The  c o n c e n t r a t i o n s  of  p a r t i c u l a t e  m a t t e r  found a t  t h e  

boundary a r e  g iven  i n  T a b l e  2 .  A t  all l o c a t i o n s  t h e  average con- 

c e n t r a t i o n . o f  p a r t i c u l a t e  matter d i d  not  exceed the  OEPA l i m i t  

f o r  t he  a n n u a l  a r i t h m e t i c  mean. The FMPC c o n t r i b u t i o n  t o  ambient 

a i r  par t icu la te  m a t t e r  cannot  be assessed from these data. 

Except f o r  BS3, a l l  boundary s t a t i o n s  are l o c a t e d  n e a r  roads  

where t r a f f i c  dus t  i s  g e n e r a t e d ,  A l s o ,  BS4, BS5, and BS6 are 

l o c a t e d  near a g r i c u l t u r a l . l a n d s , a n d  p e r i o d i c  fa rming  a c t i v i t i e s  

cause h igh  dus t  l e v e l s .  

A l s o  shown i n  T a b l e  2 are  r e s u l t s  f o r  N O 2 .  A l l  samples were 

c o l l e c t e d  a t  BS2 because t he  wind g e n e r a l l y  moves from t h e  

p roduc t ion  area and power p l a n t  toward t h i s  l o c a t i o n .  

r e s u l t s  are below t h e  s ta te  ambient  a i r  s t a n d a r d .  

The NO2 

Tab le  3 c o n t a i n s  i n f o r m a t i o n  on r a d i o n u c l i d e s  i n  wa te r .  A s  

shown, t h e  average concent r t i t ion  o f  uranium and thorium added t o  

the r i v e r  was less t h a n  3 x o f  t h e  ERDA Concent ra t ion  

Guides (CG) f o r  u n c o n t r c i l e d  a r e a s .  

added t o .  t he  r i v e r  was 0 . 0 2 %  o f  t h e  radium C G .  By comparison, 

the combined average upstream c o n c e n t r a t i o n s  o f  radium-226 and 

Combined radium-226 and - 2 2 8  

-228 was 3 .0% o f  t h e  C G .  

-14- 
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TABLE 2 Non - Radioactive Gnraminants in Air 

C a r  amin ant 
Samples 

52  I 8":: I 5 2  
Particul aces 1 "8: 1 ii 
Nitrogen Ilioxide BS2 

bncentration Range I 
I I 

Footnotes: 
(1) See sampling locations shoom in Figure 2. 
(2)  Ohio Ambient A i r  Quality Standards. 

we 6 n c  

7. of 
Standard 

80 
91 
86 
88 

100 
85 

24 
- 

itration 71 Deteccioa Sloadud 
Confidence L~~~~ ( 2 )  Level 

4 

- 16- 



e * * *  * < 4 *  e * < *  
z z z z  x x z x  z z z z  I 
* < < *  < < * e  < * e <  z z z z  x z x x  z z z z  

Z - N N  * * * O D  r r t I n m ( 0  

YIsn * % I n  
In-  

N 

U 

5 J  
L' 
e .- 

e 

'3 
n 
C 0 

0 

d 
N 
N 

. 



The c a l c u l a t e d  a d d i t i o n  of g r o s s  a l p h a  and g r o s s  b e t a  r a d i o -  

a c t i v i t y  averaged 3 . 3 %  and  O.45%, . r e s p e c t i v e l y ,  of t he  s t a t e  

c r i t e r i a ,  

r i ve r  was above t h e  s ta te  s t a n d a r d ,  

t h i s  a c t i v i t y .  

high alpha r e s u l t s  are n o t  due t o  sampling,  handl ing ,  o r  a n a l y t i c a l  

problems. 

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

However, g r o s s  a lpha  ups t r eam and downstream i n  t h e  

No e f f o r t  was made t o  i d e n t i f y  

A c o n t r o l  program has been s t a r t ed  t o  i n s u r e  t ha t  

If t h e s e  r e s u l t s  are found t o  be  v a l i d ,  a d d i t i o n a l  

Opera t i ans  a t  t h e  FMPC d i d  n o t  cause  any s t a t e  s t a n d a r d  f o r  

non-rad ioac t ive  contaminants  t o  be exceeded i n  the r i v e r ,  

contaminants  l i s t e d  i n  Table..4 were s e l e c t e d  f o r  a n a l y s i s  and 

r e p o r t i n g  because o f  the p o s s i b i l i t y  of  adding t o  the  r i v e r  concen- 

t r a t i o n s  greater  t h a n  1% of  t h e  a p p l i c a b l e  s t a t e  s t a n d a r d s .  

c o n t a i n s  a summary of  pH data.  

The 

Table  5 

There are no standards f o r . c o m p a r i s o n  w i t h  the r e su l t s  for 

uranium in soil l i s t e d  i n  Table 6 .  Although t h e  normal concent ra -  

t i o n  f o r  uranium i n  l o c a l  soil is 1-4  pg/g, there  a r e  no hazards 

a s s o c i a t e d  with t h e  i n c r e a s e d  c o n c e n t r a t i o n s  caused b y  FMPC 

o p e r a t i o n s ,  

s u r e  c o n t r i b u t i o n  from these  boundary c o n c e n t r a t i o n s  would b e  

E x t e r n a l  r a d i a t i o n  from uranium I s  s l i g h t  and t h e  expo-  

c o n s i d e r a b l y  less t h a n  1% of  t h e  Rad ia t ion  P r o t e c t i o n  S tandard  f o r  

people  i n  u n c o n t r o l l e d  areas. 

4 . 
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TABLE 4 Non -Radioactive Contaminants in Water 

Sampling 
Point (1) 

Fluoride 

Standard No. of 
Samples 

pH Range 

Nitrate 

w1 
w2 ’ 

w3 
w4 

w1 
w2 
w3 
w4 

WI 
w2 
w3 
w4 

6.9 - 8.7 6.0 - 9.0 (2)  53 

53 7.0 - 8.5 6.0 - 9.0 (2) 
8 7.8 - 8.1 6.0 - 9.0 (2)  

365 7.0 - 10.2 NA(3) 

Number 
of 

Samples 

53 

53 
8 

~ 365 

53  
365 

53 
8 

Maximum Minimum 
Conc. Conc. 
Found Found 
mg/l mg/l 

1.10 co .1  

0.97 <0.1 
0.69 0.4 1 

NA(2)  N A  

32 6 
N A  N A  
40 I1 
31 12 

Average Concentracion 

95% 

Limits 

mg/l Sandard 7% of Confidence 

(0.41 <32 
0.0005 0.04 +157% 

(0.46 \ 3 5  
0.57 44 

14 40 

18 51 

Detection 
~ Limit 

0.1 mg/l 

0.3 mg/l 

Standard 

1.3 mg/l 
(3)  

Foot no res : 
(1) See sampling locations shown in Figure 4. 
( 2 )  Not applicable. 
(3) Ohio EPA Regulation EP-  1, Water Quality Standards, Jan. 8, 1975. 

TABLE 5 Hydrogen Ion Concentration 

Footnotes: 
( I )  See sampling locations shown in Figure 4. 
(2) Ohio EPA Regulation E P -  1, Water Quality Standards, Jan. 8, 1975. 
( 3 )  Not applicable. 
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TABLE 6 Uranium in Soil  

Sampling 
Uranium Concentrazion (1) 

I 1 95% Detection 

f25% 0.5 V g / g  
BS3 
BS4 4 .0  X IO4 

I 1:; I 37.1 IO4 I 
BSS 
BS6 

20 6.7 x Io-8 
22 7.3 x 

TABLE 7 Uranium in Miami River Sediment 

Distance from 
FMPC 

OUtfdl 

Upstream 
3.7 miles  
1.5 miles  

Downstream 

50 feet 
0.8 mile 
3.3 miles 
4.5 miles  (2 )  
4.7 miles  (3 )  

7.1 
3.6 - 

10 
2.8 
1.7 
2.8 
2 .8  - - 

nium Concentration ( I )  

Level 

+25% 
2.4 X 10- 
1.2 x 1 0 4  

3.3 x 10-8 
0.9 X IO-' 

Footnotes: 
( I )  Results on dry basis.  
(2) Upstream of mouth of Paddy's Run. 
(3) Downstream of mouth of Paddy's Run. 

Detection 
Level  

0.5 Pg/g 

0.5 Ug/g 

4 
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.The r e s u l t s  of sediment sampl ing  g iven  i n  T a b l e  7 do no t  

i n d i c a t e  any build-up o f  uranium a l o n g  t h e  edge o f  t h e  water where 

s e t t l i n g  might be expec ted  t o  o c c u r .  Most of  t h e  uranium p r e s e n t  

i n  t he  s i t e  e f f l u e n t  is s o l u b l e ,  p robab ly  e x i s t i n g  as a ca rbona te  

complex, and remains s o l u b l e  a f te r  mixing i n  t h e  r i v e r .  F u r t h e r -  

more, p e r i o d i c  f l o o d i n g ,  which i s  s e v e r e  enough t o  cause  channe l  

a l t e r a t i o n  and bank e r o s i o n ,  s c o u r s  t h e  r i v e r  bed and banks and 

p r e v e n t s  any long-term sediment  accumula t ion ,  

TOTAL RADIONUCLIDES RELEASED 

During 1975, t h e  amount o f  a i r b o r n e  uranium released th rough  

the  p l a n t  s t a c k s  was 0 .07  c u r i e s .  The t o t a l  uranium r e l e a s e d  i n  

l i q u i d  e f f l u e n t  was 0.27 c u r i e s .  O the r  l i q u i d  e f f l u e n t  r e l e a s e  

t o t a l s  were:  n a t u r a l  t ho r ium,  0 . 0 0 0 7  c u r i e s ;  radium-226, 0 . 0 1 3  

c u r i e s ;  radium-228, 0 . 0 1 6  c u r i e s .  

R A D I A T I O N  EXPOSURE ESTIMATIONS FOR 1975  

Based on t h e  r e a s o n i n g  o u t l i n e d  below, I t  i s  concluded t h a t  

r a d i a t i o n  doses  t o  the p u b l i c  from a c t i v i t i e s  a t  t h e  FMPC d u r i n g  

1975 d i d  n o t  exceed one p e r c e n t  o f  ERDBrad ia t lon  p r o t e c t i o n  

s tandards.  I n t a k e s  o f  r a d i o n u c l i d e s  from water, food ,  and a i r  

are c o n s i d e r e d  as the o n l y  p o t e n t i a l  s o u r c e s  o f  exposure .  As 

d i s c u s s e d  below, exposure from FMPC r a d i o n u c l i d e s  in water is not  

4 
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l i k e l y . .  A h y p o t h e t i c a l  r a d i a t i o n  dose from FMPC r h d i c n u c l i d e s  i n  

food i s  c a l c u l a t e d  and, even if l i k e l y  t o  be r ece lved ,  Is small 

enough t o  be considered I n s i g n i f i c a n t .  

Water. As shown i n  T a b l e  3, radium was the  r ad ionuc l ide  

p r e s e n t  a t  t h e  g r e a t e s t  percentage  of t h e  l imits s p e c i f i e d  i n  

ERDM-0524. Radium-226 and radium-228, combined, from t h e  FMPC 

amounted t o  0 . 0 2 %  of  t h e  p e r m i s s i b l e  i n t a k e  l i m i t  f o r  persons 

l i v i n g  a t  t h e  p l a n t  boundary. Bone i s  t h e  c r i t i c a l  organ f o r  

radium and t h e  r a d i a t i o n  p r o t e c t i o n  s t anda rd  for bone i s  1 . 5  

r e d y e a r .  Therefore ,  i f  a r e s i d e n t  used downstream wa te r  from 

t h e  Miami R ive r ,  t h e  p o s s i b l e  r a d i a t i o n  dose t o  bone from t h e  

i n t a k e  o f  FMPC radium would have been 3 x rem. This i s  a 

n e g l i g i b l e  dose and, i n  a d d i t i o n ,  t h e r e  I s  no known downstream 

u s e  o f  t h e  r i v e r  as a p o t a b l e  water supply .  

Food. It i s  p o s s i b l e  f o r . l o c a l l y  grown vegetab les  t o  con ta in  

t r a c e  amounts of  uranium e i t h e r  from FMPC ope ra t ions  o r  from 

uranium which occurs  n a t u r a l l y  i n  t h e  soil, The average concen- 

t r a t i o n  of uranium found in vege tab le s  grown near t h e  FMPC i s  

0 . 0 1 6  micrograms p e r  gram wet weight .  

r e s i d e n t  consumes one pound o f  such vege tab le s  p e r  day,  h i s  ura-  

n ium. in t ake  would be  7 micrograms p e r  day .  This  amount of uranium 

i s  0.005% d f  t h e  i n t a k e  p e r m l t t e d ' i n  d r i n k i n g  w a t e r ,  

i n t e s t i n a l  t r a c t  i s  t h e  c r i t i c a l  organ f o r  i nges t ed  uranium and 

the r a d i a t i o n  p r o t e c t i o n - s t a n d a r d  f o r  t h e  G I  t r a c t  is 1 . 5  r e d y e a r .  

If w e  assume tha t  a boundary 

The g a s t r o -  

4 . 
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There fo re ,  the  r a d i a t i o n  dose  t o  t h e  G I  t r a c t  from t o t a l  i n g e s t e d  

uranium ( i n c l u d i n g  background) .  would have been 7.5. x rem. 

Air. A s .  shown i n  T a b l e  .1, the  h ighes t  average  c o n c e n t r a t i o n  - 
of uranium I n  a i r  was found a t  Boundary Sampling S t a t i o n  No, 3 .  

This  ave rage  i s  0 .7% o f  t h e  s t a n d a r d  f o r  i n s o l u b l e  uranium g i v e n  

i n  ERDM-0524. The c r i t i c a l  o rgan  i s  the  lung and t h e  r e l a t e d  

p e r m i s s i b l e  r a d i a t i o n  p r o t e c t i o n  s t a n d a r d  i s  115 rems/year t o  a 

boundary r e s i d e n t ,  The re fo re ,  t h e  r a d i a t i o n  dose  t o  t h e  l u n g  

from t o t a l  i n h a l e d  uranium ( i n c l u d i n g  background)  would have been 

0 . 0 1  rem. 

Maximum R a d i a t i o n  Dose A t  The S i t e  Boundary. The maximum l u n g  

exposure  a t  t h e  s i t e  bcundary from a i r b o r n e  uranium was c a l c u l a t e d  

b y  two t e c h n i q u e s .  A s  no ted  i n  t h e  p r e v i o u s  s e c t i o n ,  a v a l u e  o f  

0 . 0 1  rem o r  0 . 7 %  o f  t h e  s t a n d a r d  was o b t a i n e d  from the T a b l e  1 

data.  Using t h e  t o t a l  amount o f  a i r b o r n e  uranium released 

(0 .07  c u r i e s ) ,  a d i f f u s i o n  e q u a t i o n  c a l c u l a t i o n  gave a v a l u e  o f  

0.002 rem o r  0.013% of t h e  s t a n d a r d .  

S t a r t i n g  i n  l a t e  1975, measurements o f  e x t e r n a l  r a d i a t i o n  a t  t h e  

s i t e  boundary were made u s i n g  thermolurnlnescent dos ime te r s .  How- 

e v e r ,  t h e  d i f f e r e n c e  i n  r e s u l t s  f o r  two exposure  p e r i o d s  p r e c l u d e s  

u s e  of' t h e  data u n t i l  a d d i t i o n a l  e x p e r i e n c e  1s galned  with t h i s  

s y s t e m .  

1 . 
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Maximum Dose To An I n d i v i d u a l .  A i rbo rne  uranium is t h e  o n l y  

s i g n i f i c a n t  s o u r c e  o f  exposure  from FMPC o p e r a t i o n s .  A s  no ted  i n  

a p r e c e d i n g  s e c t i o n ,  t h e  h ighes t  ave rage  uranium c o n c e n t r a t i o n  

was found a t  Boundary S t a t i o n  No. 3. The n e a r e s t  r e s i d e n c e  t o  

t h i s  l o c a t i o n  is about  1600  f ee t  away. 

f a c t o r  o f  80%,  t h 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  due t o  a i r -  

Assuming an  occupancy 

borne uranium was 8 x rem o r  abou t  0 . 6 %  o f  t h e  s t a n d a r d .  

Maximum Dose To A P o p u l a t i o n  Group. I n  a d d i t i o n  t o  p r o v i d i n g  

l i m i t s  f o r  boundary r e s i d e n t s ,  ERDM-0524 a l s o  s t i p u l a t e s  that  t h e  

l i m i t s  must b e  r educed  by a f a c t o r  o f  three when a p p l i e d  t o  a 

s u i t a b l e  sample o f  t h e  exposed p o p u l a t i o n .  

Ross, Ohio i s  l o c a t e d  abou t  2 .5  miles from t h e  c e n t e r  o f  t h e  FMPC 

p r o d u c t i o n  area,  I f  Ross r e s i d e n t s  q u a l i f y  as a s u i t a b l e  sample 

o f  t he  exposed p o p u l a t i o n ,  t h e i r  a i r b o r n e  uranium exposure  l i m i t  

s h o u l d  be  o n e - t h i r d  o f  t h e  l i m i t  used i n  T a b l e  1 o f  t h i s  r e p o r t ,  

o r  0 .7  x p C i / m k .  

The community o f  

Boundary S t a t i o n  No. 2 is t h e  n e a r e s t  s t a t i o n  t o  Ross. 

During 1975 ,  t h e  a v e r a g e  a i r b o r n e  uranium c o n c e n t r a t i o n  a t  t h i s  

s t a t i o n  was i.34 x 10 -14  pCi/mt. 

p C I / m t .  The a c t u a l  c o n c e n t r a t i o n  I n  Ross would have been much 

lower  s i n c e  t he  2,5 miles  between FMPC and Ross i s  about  SIX times 

the  d i s t a n c e  from t h e  p r o d u c t i o n  area c e n t e r  t o  t h e  Boundary 

Sampling S t a t i o n .  

This is 1 . 9 %  of  0.7 x 

Based on d i f f u s i o n  e q u a t i o n  c a l c u l a t i o n s ,  w e  

4. 
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conservatively-assume a r e d u c t i o n  t o  o n e - t h i r d  o f  t he  boundary 

c o n c e n t r a t i o n ,  o r  0 + 6 %  o f  0.7 x 10 -I2 p C i / m l t .  

pCl/mll  f o r  Ross r e s i d e n t s  - 12 The uranium l i m i t  o f  0 . 7  x 10 

is e q u i v a l e n t  t o  a dose l i m i t  o f  0 .5  rem f o r  a s u i t a b l e  sample o f  

t h e  exposed p o p u l a t i o n .  T h e r e f o r e ,  t h e  a i r b o r n e  uranium concen- 

t r a t i o n  assumed f o r  Ross i s  e q u i v a l e n t  t o  0 . 6 %  o f  0 . 5  rem, o r  

3 x 10-3 rem. 

. A d d i t i o n a l  exposure  from p o s s i b l e  food  i n t a k e  would b e  

n e g l i g i b l e  compared w i t h  t h e  p o s s i b l e  exposure  from a i r b o r n e  

uranium. As no ted  e a r l i e r ,  the  r i v e r  is n o t  used  as a p o t a b l e  

water supply .  T h e r e f o r e ,  there  would be  no a d d i t i o n a l  exposure  

from water-borne r a d i o n u c l i d e s .  

/ : 

OTHER ENVIRONMENTAL CONTROLS 

Sewage P l a n t  E f f l u e n t .  E f f l u e n t  from the  FMPC Sewage Trea t -  

ment P l a n t  is combined w i t h  o t h e r  e f f l u e n t s  a t  MH-175 (see 

F i g u r e  3 ) .  P r i o r  t o  d i s c h a r g e  from t h e  Sewage Treatment  P l a n t ,  

however, t h e  e f f l u e n t  I s  c a r e f u l l y  monitored and sampled t o  

determine e f f i c i e n c y  o f  o p e r a t i o n  and compliance w i t h  a l l  a p p l i -  

c a b l e  s t a n d a r d s .  The comparison i n  Table  8 shows t h a t  FMPC 

sewage t r e a t m e n t  e f f l u e n t  fa r  s u r p a s s e s  t he  r e q u i r e m e n t s ,  in a l l  

p a r a m e t e r s ,  of t h e  f ede ra l .EPA secondary  t r e a t m e n t  r e g u l a t i o n s  

(40  CFR 133.102)- 

-25-  
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TABLE 8 Sewage Treatment Plant Data 

' A  handard 

(mg/i) 30 
(mg/l) 45 

(%) 2 85 

(mgA 1 30 
(me /I ) 45 

(%) 2 85 

(per I O h l )  200 

Parameter 
1975 FMPC 

Monthly Results 

1 avg. 
4 max. 

99 
5 avg. 

1 1  max. 

93 

4 avg. 

B.O.D. (five- day) 

(per 1OOml) 

(range) 

Suspended Solids 

400 60 max. 

6.0 - 9.0 7.1 - 8.6 

Fecal Coliform 

I 1 

E 

30 days ( 1 )  
7 days (1) 

Reduction (2)  
30 days 
7 days 

Reduction 

30 days 
. 7  days 

~~~~ 

Footnotes: 
( 1 )  Sampling period. 

(2)  Removal determined from analysis of Sewage Treatment Plant influent 
and effluent samples. 

4 
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Steam P l a n t  Emissions., The .steam g e n e r a t i o n  p l a n t  a t  FMPC 

c o n s i s t s  of f o u r  b o i l e r s  wi th  8 t o t a l  d e s i g n  c a p a c i t y  of 3OO,OOO 

l b s .  of steam p e r  h o u r .  State  o f  Ohio EPA Regu la t ion  EP-11-10 

( A P - 3 - l l ) ,  " R e s t r i c t i o n  on e m i s s i o n  of p a r t i c u l a t e  matter from 

f u e l - b u r n i n g  equipment"  es tab l i shes  0 .13  pounds o f  p a r t i c u l a t e s  

p e r  m i l l i o n  BTU i n p u t  as the  maximum l i m i t  on e m i s s i o n s  o f  

p a r t i c u l a t e s  from a steam g e n e r a t i o n  p l a n t  w i t h  such  c a p a c i t y .  

Repeated s t a c k  sampl ing  t e s t s  have shown tha t  t h e  r ange  of  

p a r t i c u l a t e  e m i s s i o n s  from the  steam gene ra ion  p l a n t  s t a c k s  i s  

0 . 2 5  - 0 . 4 0  l b s  p e r  m i l l i o n  BTU i n p u t .  

It has been estimated t h a t  o n l y  two b o i l e r s  w i l l  b e  needed 

f o r  p r o j e c t e d  f u t u r e  o p e r a t i o n s  a t  t h e  FMPC and the  U .  S .  Congress  

h a s  approved t h e  i n s t a l l a t i o n  o f  e l e c t r o s t a t i c  p r e c i p i t a t o r s  on 

two u n i t s .  It  I s  a n t i c i p a t e d  t h a t  t h e  i n s t a l l a t i o n  will be  com- 

p l e t e d  b y  December 1, 1978,  and  t h e  FMPC w i l l  b e  i n  compliance 

w i t h  the Ohio p a r t i c u l a t e  e m i s s i o n  l i m i t  as o f  December 30 ,  1 9 7 8 .  

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

Ohio such  as t h e  FMPC steam g e n e r a t i o n  p l a n t  are i n  d i s p u t e  

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

I m p o s s i b l e  t o  s t a t e  compliance s t a t u s .  However, low s u l f u r  c o a l  

(1.56% s u l f u r )  was burned: daring 1975. 

P a r t i c u l a t e s  From I n d u s t r i a l  P r o c e s s e s .  Maximum ra tes  of 

e m i s s i o n s  of p a r t i c u l a t e s  from i n d u s t r i a l  p r o c e s s e s  are p r e s c r i b e d  
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in State.of Ohio EFA Regulation EP-11-11, "Restriction of emission 

of particulate matter from'industrial processes.'' Through the use 

of many dust collectors, scrubbers, electrostatic precipitators, 

and other types of air cleaning equipment, particulate emissions 

from FMPC process operations are far below the established limits. 

No problems are anticipated In remaining In compliance with 

EP-11-11. 

Incinerator Operations, The FMPC incinerator is used for 

It is the destruction of combustible trash, paper, wood, e.tc. 

equipped with a gas-fired afterburner to aid in attaining a 

goa l  of t185O0F temperature in the stack gases. 

emission limit prescribed by State of Ohio EPA Regulation EP-11-09, 

"Restriction on emissions frcm incinerators" is 0.10 pounds of 

particulate matter per 100 pciunds of combustible refuse charged. 

Inaccessability of the stack and the high temperature of the stack 

gas comhine to make sampling difficult and data as to compliance 

with EP-11-09 has not been obtained. 

operations with the 1850°F temperature developed, particulate 

The particulate 

However, during steady state 

emissions from the incinerator operation are minimized. 

burning is prohibited at FMPC in compliance with State of Ohio 

EPA Regulation AP3-08. 

Open 
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