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INTRODUCTION 

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

t h e  Feed Materials P roduc t ion  Center  (FMPC) d u r i n g  1973. Data are  

p r e s e n t e d  f o r  b o t h  r a d i o a c t i v e  and n o n - r a d i o a c t i v e  contaminants  i n  

envi ronmenta l  samples. These data show t h a t  t h e  average  o f f s i t e  

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  0 .6% of  t h e  g u i d e  l e v e l s  pub l i shed  i n  AEC 

Manual Chapter 0524. 

would, t h e r e f o r e ,  be a small f r a c t i o n  of t h e  s t a n d a r d s  f o r  uncon- 

t r o l l e d  areas. 

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  

The 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 the  Atomic Energy Com- 

mis s ion  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. 

l o c a t e d  on a 1050-acre s i t e  about  20 miles no r thwes t  of C i n c i n n a t i ,  

Ohio. 

f o r  a map.of t he  area. 

It i s  

S e v e r a l  r u r a l  communities are 1-3 miles away. See F i g u r e  1 

AREA FEATURES 

G l a c i a l  a c t i o n  gave t h g  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 .  

wash 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  former  course  o f  a 

l a r g e  a n c i e n t  r i v e r .  Through t h i s  f i l l ,  t h e  M i a m i  River  has cu t  

i t s  preser& 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  about 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 he  g l a c i a l  d e p o s i t s ,  The area east  of 

t h e  FMPC, 1 n . t h e  M i a m i  R ive r  f l o o d  p l a i n ,  has f e r t i l e  soil and i s  

r e p o r t e d . t o  c o n t a i n  some of t h e  bes t  farm l a n d  i n  the  s t a t e .  I n  

Out- 
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t he  g e n t l y  r o l l i n g  up lands  west. Of t h e  f l o o d  p l a i n ,  t h e  t h i n  s o i l  

mantle ove r  t h e . g l a c i a 1  d r i f t . i s  l e s s  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  n e a r  t h e  FMPC, 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 farming ,  d a i r y i n g ,  and 

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

c o r n ,  soybeans and wheat. Truck c r o p s  are wide ly  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 t h e  M i a m i  Rive r  have p rov ided  two o t h e r  impor- 

t a n 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 p e r  day ,  c h i e f l y  f o r  i n d u s t r i e s  i n  and n e a r  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 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 ,  house 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  water company and t h e  FMPC draw s u p p l i e s .  The 

Miami Rive r  c o n t i n u o u s l y  p r o v i d e s  part  o f  t he  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 familiar s i g h t  i n  t h e  M i a m i  V a l l e y .  

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 the  r i v e r .  Other o p e r a t i o n s  a r e  

w i t h i n  the f l o o d  p l a i n ,  b u t  are s e v e r a l  hundred feet  from t h e  

r i v e r .  

The r d v e r  r e c e i v e s  s u b s t a n t i a l  amounts o f  i n d u s t r i a l  and mun ic ipa l  

wastes ups t ream from the  FMPC.. The c i t i e s  o f  Daykon, Middletown, 

Hamilton, and F a i r f i e l d  are. major c o n t r i b u t o r s .  L i t t l e  r e c P e a t i o n a 1  

-3- 



u s e  i s  made of  the  r i v e r .  Downstream from t h e  FMPC, the  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  are small and s c a t t e r e d .  About 18  miles 

away, the Miamf meets the  Ohio River .  

FMPC OPERATIONS 

The pr imary  work a t  t h e  FMPC i s  the 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  u s e  a t  o t h e r  AEC s i t e s .  A small amount of 

tho r ium I s  a l s o  p rocessed .  

Uranium p r o d u c t i o n  may beg in  w i t h  o r e  c o n c e n t r a t e s ,  r e c y c l e d  u ra -  

nium 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  

AEC sites.  Impure s t a r t i n g  material i s  d i s s o l v e d  i n  n i t r i c  a c i d  

and t h e  uranium is  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 t h e n  back- 

e x t r a c t e d  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  of  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 he  n i t r a t e  s o l u t i o n  t o  uranium 

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

( U 0 2 )  w i t h  hydrogen and t h e n  conve r t ed  t o  uranium t e t r a f l u o r i d e  

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

is 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 i s  then  r eme l t ed  

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  

e x t r u d e d  t o  form r o d s  o r  t u b e s ,  S e c t i o n s  are t h e n  cu t  and machined 

t o  f i n a l  d imens ions .  These machined c o r e s  are shipped t o  o t h e r  AEC 

si tes  f o r  cann ing  and f i n a l  assembly i n t o  r e a c t o r  f u e l  e lements .  

This  compound i s  reduced  t o  uranium d i o x i d e  

Uranium metal 
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Thorium product ion  s t e p s ,  i n  g e n e r a l ,  a r e  similar t o  t hose  fol lowed 

i n  uranium product ion .  F i n a l  p roduc t s  may b e  p u r i f i e d  thorium 

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. 

STANDARDS 

There are s e v e r a l  s e t s  of s t anda rds  which can be app l i ed  t o  environ-  

mental  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 anda rds  have been set  by  t h e  AEC and t h e  S ta t e  of Ohio Environ- 

mental  P r o t e c t i o n  Agency (OEPA). 

A I R .  The AEC s p e c i f i e s  l i m i t s  f o r  r ad ionuc l ides  i n  a i r  and water  

which must be followed by  c o n t r a c t  o p e r a t o r s  such a s  t h e  Na t iona l  

Lead Company of  Ohio. These c r i t e r i a ,  publ i shed  i n  AEC Manual 

.Chapter 0524,  s p e c i f y  maximum concen t r a t ions  i n  work a r e a s  and i n  

o f f s i t e  areas which are beyond AEC c o n t r o l .  

For environmental  monitor ing purposes ,  t h e  c r i t e r i a  f o r  a i r  and water  

i n  uncon t ro l l ed  areas a r e . u s e d  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 air  are a p p l i e d  t o  samples c o l l e c t e d  at  t h e  

p l a n t  boundary. 

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

those  e s t a b l i s h e d  by t h e  Ohio EPA. ( 2 )  

t i o n s  exhaust  p a r t i c u l a t e s  and oxides  of  n i t r o g e n  i n  s u f f i c i e n t  

q u a n t i t y  t o  warrant  occas iona l  boundary sampling f o r  t h e s e  contami- 

nant s . 

Current product ion opera- 
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WATER, A s  p r e v i o u s l y  no ted ,  s t a n d a r d s  f o r  r a d i o n u c l i d e s  i n  water 

have been s p e c i f i e d  by t h e  AEC f o r  u s e  by t h e  Commission's c o n t r a c t  

o p e r a t o r s .  C r i t e r i a  f o r  o f f s i t e  water are 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 t h e  p l a n t  e f f l u e n t  r e a c h e s  

t h e  r i v e r ,  bu t  ups t ream from any known u s e  o f  t h e  water as a 

d r i n k i n g  water s u p p l y .  

W a t e r . q u a l i t y  c r i t e r i a  adopted  by t h e  Ohio EPA are mainly concerned 

with n o n - r a d i o a c t i v e  con taminan t s ,  bu 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  water 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 p e r m i t t e d  f o r  i n d u s t r i a l  and mun ic ipa l  e f f l u -  

e n t s .  

On J u l y  2 7 ,  1974, t h e  Ohio EPA adopted  t h a t  agency ' s  i n i t i a l  se t  o f  

water q u a l i t y  s t a n d a r d s .  ( 3 )  P r i o r  t o  t h i s  date ,  t h e  s t a t e  s t a n d a r d s  

i n  e f f e c t  were t h o s e  i s s u e d  by t h e  Ohio Department o f  Health ( O D H ) .  ( 4 )  

I n  t h i s  Environmental  Moni tor ing  Repor t ,  data comparisons a re  made 

w i t h  t h e  OEPA s t a n d a r d s  excep t  f o r  d i s s o l v e d  a l p h a  r a d i o a c t i v i t y  

l i s t e d  i n  Table  3. The ODH s t a n d a r d  f o r  d i s s o l v e d  a l p h a  was no t  

con t inued  by OEPA. 

SAMPLE COLLECTIGN AND ANALYSIS 

A I R .  Conversion o f  impure uranium and t 'horium compounds t o  r e a c t o r -  

grade 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  

dus t ,  n u i s a n c e  d u s t s ,  and c o r r o s i v e  m i s t s  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 a i r  c l ean ing .  sys tems are used  t o  c o n f i n e  t h i s  a i r  

and remove a i r b o r n e  con taminan t s ,  i n c l u d i n g  v a l u a b l e  mater ia 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 o n  p r o c e s s e s .  The f i l t e r e d  o r  sc rubbed  

a i r  i s  exhaus ted  t o  the a tmosphere .  Sampling o f  t hese  s t a c k  e x h a u s t s  

i s  ma in ta ined  on a con t inuous  s c h e d u l e  t o  de t e rmine  t h e  o p e r a t i n g  

c o n d i t i o n  o f  t h e  a i r  c l e a n i n g  sys t ems .  

During 1973, samples o f  p a r t i c u l a t e  matter i n  a i r  were c o n t i n u o u s l y  

c o l l e c t e d  a t  s i x  permanent sampl ing  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 ) .  A t  e ach  Boundary S t a t i o n ,  a metered 

q u a n t i t y  o f  a i r  i s  drawn th rough  a f i l t e r  which i s  changed weekly.  

F i l t e r s . a r e  weighed b e f o r e  u s e  and t h e n  reweighed af ter  changing  t o  

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

and i t s  c o l l e c t i o n  o f  d u s t  i s  d i s s o l v e d  i n  a c i d  and t h e  s o l u t i o n s  

are ana lyzed  f o r  uranium and a l p h a  and beta r a d i o a c t i v i t y .  After  

these 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 r o v i d e  a long-term composi te  f o r  thor ium a n a l y s e s .  Frequent  thor ium 

a n a l y s e s  are n o t  cons ide red  n e c e s s a r y  because  o f  t h e  small amount o f  

thor ium p r o c e s s e d  and t h e  low c o n c e n t r a t i o n  o f  thor ium found i n  t h e  

boundary samples .  Because o f  t h e  low c o n c e n t r a t i o n s ,  r o u t i n e  

a n a l y s e s  f o r  t ho r ium were d i s c o n t i n u e d  i n  J a n u a r y ,  1974.  

During t h e  p a s t  y e a r ,  a fou r -bubb le r  a i r  sampler  be long ing  t o  t h e  

Southwes tern  Ohio A i r  P o l l u t i o n  C o n t r o l  D i v i s i o n  o p e r a t e d  a t  

Boundary S t a t i o n  2.  D i v i s i o n  p e r s o n n e l  s u p p l i e d  and ana lyzed  

sampl ing  s o l u t i o n s  f o r  n i t r o g e n  d i o x i d e ,  s u l f u r  d i o x i d e ,  t o t a l  ox i -  

dants ,  and a ldehydes .  The sampler  o p e r a t e d  f o r  a 24-hour p e r i o d  

eve ry  s i x  days .  

-7- 
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WATER. 

sumps and equipment f o r  t h e  c o l l e c t i o n  and i n i t i a l  t r e a t m e n t  of 

Each of t h e  i n d i v i d u a l - p r o d u c t i o n  p l a n t s  on t h e  p r o j e c t  has 

p r o c e s s - w a s t e  w a t e r .  Uranium and thor ium may be r ecove red  as p a r t  

of t h e  t r e a t m e n t .  E f f l u e n t s  from t h e  p l a n t s  are 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  t h e  Genera l  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 was te s  are t h e n  d i s c h a r g e d  i n t o  a l a r g e  p i t  where t h e  

s o l i d s  s e t t l e  t o  t h e  bottom. C l e a r  e f f l u e n t  from t h e  p i t  is com- 

bined w i t h  t h e  o t h e r  water streams and d i s c h a r g e d  t o  t h e  Great  M i a m i  

R ive r .  See F i g u r e  3 f o r  a d iagram o f  t h e  p r o c e s s .  

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

of t h e  e f f l u e n t  upon the  r i v e r .  Loca t ions  are shown in F i g u r e  4.  

A t  p o i n t  W1, upstream from t h e  e f f l u e n t  d i s c h a r g e ,  a d a i l y  g r a b  

sample i s  c o l l e c t e d .  A t  t h e  f i n a l  a c c e s s  p o i n t  on t h e  waste l i n e ,  

a Parshal Flume t y p e  water sampler  c o l l e c t s  con t inuous ly  a sample 

which i s  p r o p o r t i o n a l  t o  t h e  t o t a l  f low.  T h i s  sample i s  c o l l e c t e d  

and ana lyzed  on a d a i l y  basis .  R e s u l t s  o f  t h e s e  a n a l y s e s ,  combined 

w i t h  r i v e r  flow measurements, are used t o  c a l c u l a t e  contaminant  

c o n c e n t r a t i o n s  added t o  the  r i v e r  at  p o i n t  W2. A t  p o i n t  W3, down- 

s t ream on t h e  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 a r e  

c o l l e c t e d . b y  a cont inuous  sample r .  

D a i l y - s a m p l e s  from 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 ,  non- 

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  l e a s t  

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

-9- 
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FIGURE 4 FMPC and Surrounding Area 
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( W 1  and W3.). R e s u l t s  o f  t h l s  mon i to r ing  have been r e p o r t e d  t o  t h e  

S t a t e  of Ohio:.on a monthly basis s i n c e  1954. 

Each month, s i n g l e  ups t ream and downstream r i v e r  samples  c o l l e c t e d  

a t  p o i n t s  W 1  and W 3  are  ana lyzed  f o r  r a d i u m 2 2 6  and radium22e.  Two- 

week composi tes  from t h e  w a s t e - l i n e  f i n a l  a c c e s s  p o i n t  are ana lyzed  

f o r  radium and three-month composi tes  are  ana lyzed  f o r  thor ium.  

SOIL. Once each y e a r ,  soil samples  are c o l l e c t e d  n e a r  t h e  s i x  

Boundary Sampling S t a t i o n s .  Each sample 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 deep.  The c o r e s  are t a k e n  about  1 . 5  meters 

a p a r t .  These samples  are ana lyzed  f o r  uranium t o  observe  t h e  pos- 

sible c o n t r i b u t i o n  from s t a c k  e f f l u e n t s .  

M O N I T O R I N G  DATA 

Envi ronmenta l  data c o l l e c t e d  d u r i n g  1 9 7 3  are g i v e n  i n  Tables 1-5.  

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

n a n t .  

Data i n  T a b l e  1 show that  average 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 sampl ing  s t a t i o n s  were no g r e a t e r  t h a n  0 . 6 %  of t h e  

s t a n d a r d  f o r  o f f s i t e  areas. It i s  concluded from these data t h a t  

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  from FMPC a i r b o r n e  con- 

t a m i n a n t s  would be  a small f r a c t i o n  of  t h e  s t a n d a r d s  g i v e n  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  o f  p a r t i c u l a t e  matter found a t  t h e  boundary a r e  

g i v e n  i n  T a b l e  2 .  A t  a l l  l o c a t i o n s  t h e  a v e r a g e  c o n c e n t r a t i o n  of  

-12- 
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TABLE 2 Non-Radioact ive Contaminants in  Air 

= 
iampling 
Point 

(1) 

BSI 
BS2 

BS3 
BS4 
BS5 

BS6 

BS2 

BS2 

Conc. Found Averane Concentration 
Detection Standard 

Level t Number 
of 

Samples 

52 
52- 
49 
51 
47 

50 

61 

58 

95% 
Lnfidencc 

Limit 

7. of 
itandard 

Contaminant dinimuu 

Cle/m3 - 
28 
25 
27 

31 
31 
24 

13 

0 

3 
0 

~ 

Partic ul ate s 

48 
52 
52 
58 
54 

52 

63 

20 

25 

11 

- 
- 
- 
- 
- - 

25% 

117 
108 

94 
111 

107 

113 

157 

80 
87 

87 
97 
90 

87 

63 Nitrogen Dioxide 

Sulfur Dioxide 117 

104 

42 

33 

60 

7 

BS2 

BS2 

Total Oxidants 

Aldehydes, as Formaldehyde 

59 

58 

(1) See sampling locations s h o w  in Figrue 2. 

(2) See reference 2. 
(3) Not known. 



p a r t i c u l a t e  matter was less  t h a n  t h e  OEPA l i m i t  f o r  t h e  annua l  

a r i t h m e t i c  mean. 

During t h e  y e a r  a t o t a l  of 6 1  24-hour samples  were c o l l e c t e d  w i t h  

t h e  sampler o p e r a t e d  by t h e  Southwes tern  Ohio A i r  P o l l u t i o n  Con t ro l  

D iv i s ion .  R e s u l t s  are g i v e n  i n  T a b l e  2 .  A l l  monthly ave rages  were 

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

t o t a l  o x i d a n t s ,  and a ldehyqes .  

T a b l e  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  water. As shown, 

t he  a v e r a g e  c o n c e n t r a t i o n  o f  uranium, thorium, and radium added t o  

t he  r i v e r  was no g r e a t e r  t h a n  0.02% o f  t h e  AEC 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 s  f o r  u n c o n t r o l l e d  areas. By comparison, t h e  ave rage  up- 

stream c o n c e n t r a t i o n s  of  rad ium2 and radium2 e were 7 . 2 %  and 1 . 5 %  

of  t h e  s t a n d a r d .  

S t a t e  c r i t e r i a  f o r  g r o s s  beta  and d i s s o l v e d  a l p h a  r a d i o a c t i v i t y  were 

no t  exceeded i n  t h e  r i v e r .  The c a l c u l a t e d  a d d i t i o n  o f  g r o s s  a l p h a  

and d i s s o l v e d  a l p h a  r a d i o a c t i v i t y  d i d  ave rage  7 .8% and 

r e s p e c t i v e l y ,  o f  t h e  S t a t e  c r i t e r i a .  However, t h i s  a l p h a  a c t i v i t y  

was due p r i n c i p a l l y  t o  uranium, f o r  which t h e  AEC s t a n d a r d  i s  s u b -  

s t a n t i a l l y  h i g h e r .  The more l i m i t i n g  S t a t e  s t a n d a r d  i s  i n t e n d e d  t o  

5.4%, 

p r o v i d e  c o n t r o l  ove r  a l l  a l p h a  emi t t e r s ,  i n c l u d i n g  r a d i u m 2 2 6  which 

must be k e p t - a t  a c o n c e n t r a t i o n  much lower t h a n  o t h e r  l e s s  impor tan t  

r a d i o n u c l i d e s .  
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U n t i l  t h e  . a d o p t i o n .  o f  OEPA r e g u l a t i o n s  I n  mid-1973 t h e r e  was no 

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

a l p h a  i s  c o n s i d e r e d  o n l y  as an estimate o f  t h e  uranium c o n c e n t r a t i o n  

A t  t h e  FMPC, g r o s s  

because .u ran ium i s  t h e  major  a l p h a - e m i t t i n g  r a d i o n u c l i d e  hand led .  

A l p h a . . r e s u l t s  are not  used  independen t ly  bu t  are  used  as an  a d j u n c t  

t o  uranium data, As a consequence,  no s p e c i a l  e f f o r t s  a r e  made t o  

avo id  low l e v e l  con tamina t ion  d u r i n g  t h e  a l p h a  d e t e r m i n a t i o n .  

Labora to ry  q u a l i t y  c o n t r o l  tes ts  i n d i c a t e  a d e t e c t i o n  l e v e l  s l i g h t l y  

above t h e  s ta te  s t a n d a r d  o f  3 x lo-’ p C i / m A .  T h e r e f o r e ,  g r o s s  a l p h a  

r a d i o a c t i v i t y  i n  r i v e r  samples  i s  no t  r e p o r t e d .  However, as no ted  

i n  t h e  p r e c e d i n g  pa rag raph ,  t h e  c a l c u l a t e d  average  a d d i t i o n  

gross a l p h a  amounts t o  on ly  7.8% o f  t h e  s t a t e  s t a n d a r d .  

o f  

A r e c e n t  OEPA r e p o r t  c o n t a i n s  i n f o r m a t i o n  on M i a m i  R ive r  r a d i o a c t i v -  

i t y  f o r  1969 th rough  1972.  ( 5 )  

r a d i o a c t i v i t y  found a t  New B a l t i m o r e  (W3, F i g u r e  4 )  d i d  no t  exceed 

3 x LO-’ pCi/m!, a l p h a ,  and 26 x lo-’ p C i / m t ,  be ta .  

f o r  g r o s s  r a d i o a c t i v i t y  are 3 x lo-’ p C i / m A ,  a l p h a ,  and 1 0 0  x lo-’ 
b C i / P ,  b e t  a .  

On an  a n n u a l  basis,  t h e  a v e r a g e  

S ta te  l i m i t s  

Ope ra t ions  a t  t h e  FMPC d id  not  cause  any S t a t e  s t a n d a r d  f o r  non- 

r a d i o a c t i v e  contaminants  t o  be  exceeded i n  t h e  r i v e r .  The contami- 

n a n t s  l i s t e d  i n  Tab le  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  of t h e  p o s s i b i l i t y  o f  add ing  t o  t h e  r i v e r  contaminant  con- 

c e n t r a t i o n s  which were >I% o f  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 .  



. 

Contaminant 
SampliOg Number 

Point of 
(1) Samples 

Gnc.  

Found 
mg/l 

60 
0.1 
60 

1300 

49 
1800 

2.1 

Cone. 
Found 
mg/l 

16. 
0.01 

16 

16 
20 

7 

0.2 

Chloride 
w 1  52 

8 2  3 65 
w3 52  

Non - 
Filterable 

Solids 

FI uoride 

Nitrate 

W l  

w2 

w3 

W l  

w2 
w3 

w1 
w2 

w3 

0.002 
1.2 

29 
4.0 

32 

<0.001 (0.001 0.08 
0.2 0.6 46 

6 16 46 

0.6 1.5 4.3 
9 19 54 

Sampling' 
Point (2) 

BSI 

BS2 

BS3 
BS4 

BSS 
BS6 

' 

W i / g  

7.0 x 10" 

9.0x 10" 

45.8 x io-8 

4.7 x 10'' 
5.0 x 10-6 

5 . 0 x  10" 

. .  

95 % 
Zonfidence 

Limit 

f 25% 

Detection 
Level 

0.5 U B I 8  

TABLE 4 Noa - Radiaactive Contaminants in Water 

Maximum 1 Minim- I Average Concentration 
Detection 

Limit 1 %Of 

Standud 

95% 
6n fidence 

Limit 

Standard 

f 10% 250 w/l (2) 

52 

3 65 
52 

f 20% 

52 

365 
52 

f 15% 

f 10% 0.3mdl  35 mg/l (2)  

(I) See sampling locations shown in Figure A 
(2) See reference 3. 
(3) Not applicable. 
(4) National Lead Company of Ohio Gncentration Guide f a  non- filterable solids in the effluent. 

TABLE 5 UraniuminSoil 

I Uranium Concentration (1) i - 
J 818 

- 
21  
27 

137 

15 
14 

15 - - 
Footnotes: 

(1) Results on dry basis. 
(2) %e sampling locations shown in Figure 2. 



There are no standards f o r  CompariSOn w i t h  t h e  r e s u l t s  f o r  uranium 

i n  soil l i s t e d - f n  T a b l e  5. 

i n  l o c a l  s o i l  is 1 - 4  pg&, there are no h a z a r d s  a s s o c i a t e d  w i t h  t h e  

elevated soil uranium produced .by  FHPC o p e r a t i o n s .  E x t e r n a l  

r a d i a t i o n  f rom-uran ium is s l i g h t  and t h e  exposure  c o n t r i b u t i o n  from 

these o n s i t e  c o n c e n t r a t i o n s  would he c o n s i d e r a b l y  less t h a n  1% o f  

t h e  Radiation- P r o t e c t i o n  Standard f o r  p e o p l e  i n  u n c o n t r o l l e d  areas.  

Although t h e  normal v a l u e  f o r  uranium 

R A D I A T I O N  EXPOSURE ESTIMATIONS 

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  radia- 

t i o n  exposure  t o  t h e  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  

1973 d i d  no t  exceed one p e r c e n t  o f  AEC r a d i a t i o n  p r o t e c t i o n  s t a n d -  

ards. (’) 

s ldered  as the  o n l y  p o t e n t i a l  s o u r c e s  of exposure .  

I n t a k e s  o f  uranium from water, food,  and a i r  are con- 

Water. 

l i v i n g  a t  t h e  p l a n t  boundary, i s  2 x lo-* u C i / m L .  

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

P e r m i s s i b l e  i n t a k e  f o r  n a t u r a l  uranium i n  water, f o r  p e r s o n s  

T h i s  l i m i t  

The d a i l y  water i n t a k e  f o r  t h e  I C R P  s t a n d a r d  man is 2200 rnll/day. ( 6 )  

T h e r e f o r e ,  t h e  t o t a l  d a i l y  uranium i n t a k e  permi t ted  is 4 4 , 0 0 0  p i co -  

c u r i e s  p e r  day:  

(2200 mA/day) ( 2  x p C l / m l l )  = 4400 x pCi/day 

= 44,000 pCi/day 

Using t h e  AECM-0524 d e f i n i t i o n  of  a c u r i e  o f  uranium, a n  i n t a k e  of  

44,000 pCi/day co r re sponds  t o  0 .13  grams o f  uranium: 

-19- 



40 

= 0 .13  grams U 

A s  shown i n  T a b l e  3 o f  t h i s  repar t ,  t h e  ave rage  c o n c e n t r a t i o n  of  

uranium downstream from the  FMPC was t e n  micrograms p e r  l i t e r  

(0.310 m g / 2 ) .  I f  a boundary r e s i d e n t  used water from t h e  M i a m i  

R ive r  he would have a d a i l y  i n t a k e  o f  22  micrograms: 

(0.010 mg/ l l )  ( 2 . 2 2 )  = 0 . 0 2 2  mg U 

= 22  pg u 
T h i s  q u a n t i t y  of uranium i s  0 .02% o f  t h e  p e r m i s s i b l e  d a i l y  i n t a k e :  

(100%) = 0 . 0 2 %  22 pg U ( i n t a k e )  
1 . 3  x 105 p g  u (pe rmi t t ed )  

-. Food. I f  a l o c a l  r e s i d e n t  raises h i s  own v e g e t a b l e s  i t  i s  p o s s i b l e  

f o r  t h o s e  c rops  t o  c o n t a i n  some uranium from FMPC o p e r a t i o n s .  The 

ave rage  c o n c e n t r a t i o n  of  uranium found i n  v e g e t a b l e s  grown n e a r  t h e  

FMPC is 0 . 0 1 6  micrograms p e r  gram wet weight .  If we assume tha t  a 

boundary r e s i d e n t  consumes two pounds of  such  v e g e t a b l e s  p e r  day ,  

h i s  uranium i n t a k e  would b e  1 4  micrograms p e r  day: 

(0 .016  p g . U / g )  (453.6 p g / l b )  ( 2  l b / d a y )  = 1 4  pg U/day 

Th i s  amount of  uranium i s  0 . 0 1 %  o f  t h e  i n t a k e  p e r m i t t e d  i n  d r i n k i n g  

water: 

1 4  Pi3 ( 1 0 0 % )  = 0 . 0 1 %  5 1 .3  x 1 0  pg  

A l ess  c o n s e r v a t i v e  estimate is o b t a i n e d  by c o n s i d e r i n g  t h e  average  

d a i l y  i n t a k e  of  uranium. Based on a n a l y s e s  o f  b a s i c  f o o d s ,  i t  has 

been estimated tha t  t h e  ave rage  pe r son  has  a d a i l y  i n t a k e  of  <2 ug 

-20-  



o f  uranium from a l l  s o u r c e s .  ( 7 )  I f  we assume t h a t  FMPC a c t i v i t i e s  

have caused a 100-fold i n c r e a s e  due t o  s o l 1  con tamina t ion ,  ou r  

boundary r e s i d e n t  would have a d a i l y  i n t a k e  o f  200 p g  U from h i s  

home-grown v e g e t a b l e s .  T h i s  amounts t o  0.15% o f  t h e  i n t a k e  p e r m i t -  

t ed  from d r i n k i n g  water: 

200 llg ( 1 0 0 % )  = 0.15% 1 . 3  x 1 0  5 p g  

- A i r .  

t h e  h i g h e s t  averaEe c o n c e n t r a t i o n  of uranium i n  a i r  was a t  Boundary 

Sampling 3 t a t i o n  No. 3. The a v e r a g e  was 0 .6% of t h e  s t a n d a r d  g i v e n  

i n  AECM-0524. 

A s  shown i n  T a b l e  1 o f  t h i s  Environmental  Moni tor ing  Repor t ,  

Maximum P o t e n t i a l  Exposure.  The t o t a l  estimated maximum p o t e n t i a l  

exposure  t o  a l o c a l  r e s i d e n t  l i v i n g  j u s t  w i t h i n  the p l a n t  boundary 

i s  less  t h a n  one p e r c e n t  o f  t h e  AECM-0524 s t a n d a r d s :  

% of 
Source S tanda rd  

Water 0 . 0 2  

Food 0 .15  

A i r  0.6  -- 
0.77 

Maximum Dose To An I n d i v i d u a l .  S i n c e  t h e  n e a r e s t  r e s i d e n t  t o  Bound- 

a r y  S t a t i o n  No. 3 l i v e s  abou t  1000 f ee t  away, i t  i s  r e a s o n a b l e  t o  

expec t  t h a t  t he  r e s i d e n t ' s  a c t u a l  i n t a k e  of  uranium was less t h a n  

t h e  am0un.t i n d i c a t e d  by a i r  samples  from t h a t  s t a t i o n .  I f  he drank  

-21- 



water from t h e  r i v e r  and a te  t h e  same v e g e t a b l e s  d e s c r i b e d  above, 

h i s  exposure  would be l e s s  t h a n  0.77% of t h e  r e l e v a n t  AECM-0524 

dose  s t a n d a r d s  

Maximum Dose To A Popu la t ion  GrouE. 

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

must b e  reduced  by a f a c t o r  of t h r e e  when a p p l i e d  t o  a s u i t a b l e  

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  

sample o f  t h e  exposed p o p u l a t i o n -  The community of  Ross, Ohio, i s  

l o c a t e d  about  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  a r e a .  

I f  these 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 h e  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  should  be one- 
t h i r d  o f  t h e  l i m i t  used i n  Table  1 o f  t h i s  r e p o r t ,  o r  0 . 7  x 1 0  -12 

p C i / m k .  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 1973,  t h e  average  a i r b o r n e  uranium c o n c e n t r a t i o n  at  t h i s  

s t a t i o n  was 0.85 x 1 0  

The a c t u a l  c o n c e n t r a t i o n  in Ross would have been much lower s i n c e  

t h e  2.5 miles between FMPC and Ross is about  s i x  t imes  t h e  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 .  

A t  t h i s  d i s t a n c e  we c o n s e r v a t i v e l y  assume a r e d u c t i o n  t o  one- four th  

o f  t h e  boundary c o n c e n t r a t i o n ,  o r  0 .3% o f  t h e  a p p l i c a b l e  l i m i t .  

pCi/mll .  T h i s  i s  1 . 2 %  of  0 . 7  x 1 0  -I2 p c i / m i .  -14 

Exposure due t o  uranium i n  home-grown foods  would b e  l e s s  f o r  t h e s e  

urban  r e s i d e n t s  t h a n  f o r  farm r e s i d e n t s  a long  t h e  p l a n t  boundary. 

If we assume t h a t  a Ros-s r e s i d e n t  buys about  one-half  o f  h i s  

produce from t h e  boundary r e s i d e n t ,  t h e n  w e  can assume an  i n t a k e  

of  100  pg U p e r  day.  S i n c e  t h i s  group has a lower p e r m i s s i b l e  I n t a k e ,  

t h i s  q u a n t i t y  of uranium amounts t o  0.26% of t h e  s t a n d a r d :  
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( 1 0 0 % )  = 0.26% 100 pg/day 
( i / 3 ) ( i 0 3  x l o 5  pg/day) 

Th i s  community i s  ups t ream on the  Miami Rive r  from t h e  FMPC o u t f a l l  

and FMPC a c t i v i t i e s  would no t  c o n t r i b u t e  t o  t h e i r  uranium i n t a k e  

from d r i n k i n g  water. T h e r e f o r e ,  t h i s  g roups '  exposure  would a l s o  

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

% of 
Source S t a n d a r d  

Food 0 . 2 6  

A i r  0 . 3  

0.56 

50-Mile Man-Eiem Value.  An estimated 2.5 m i l l i o n  peop le  l i v e  w i t h i n  

a 5O-mi.le r a d i u s  o f  t h e  FMPC. Ai rborne  uranium i s  t h e  on ly  exposure  

s o u r c e  which might b e  o f  any impor tance  f o r  t h i s  group.  

The whole body exposure  dose  l i m i t  g i v e n  f o r  t h i s  group i n  AECM-0524 

is 0.17 rem p e r  year .  I f  a i r b o r n e  uranium i s  t o  b e  t h e  s o u r c e  o f  

t h i s  exposure ,  the  l i m i t  f o r  s o l u b l e  uranium must b e  c o n s i d e r e d .  

According t o  AECM-0524, t he  l i m i t  f o r  s o l u b l e  uranium re la ted  t o  an 

exposure  of  0 .17 rem p e r  year i s  1 x 1 0  -12 p C i / m E .  

c o n c e n t r a t i o n  o f  t o t a l  uranium found a t  the  FMPC boundary,  c a l c u -  

la ted from data i n  Tab le  1 o f  t h i s  r e p o r t ,  was 0.77 x 1 0  

The a v e r a g e  

p C i / m L .  - 1 4  

It appea r s  r e a s o n a b l e ,  and c o n s e r v a t i v e ,  t o  assume tha t  t h e  ave rage  

c o n c e n t r a t i o n  throughout  t h e  e n t i r e  50-mile r a d i u s  would b e  no more 

t h a n  1% of t h e  

On t h i s  bas i s ,  

boundary l i n e  c o n c e n t r a t i o n ,  o r  0 .77 x 10  -I6 p c i / m i .  

t h e  exposure  w i t h i n  t h i s  50-mile r a d i u s  caused  b y  
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a i r b o r n e  uranium from t h e  FMPC would b e  32  man-rem: 

6 (0 .17  r e m l ( 2 . 5  x 1 0  p e o p l e )  = 3 2  man-rem .0.77 x 10 -I6 p C i / m t  

p C i / m l l  -12 1 x 10 

TOTAL RADIONUCLIDES RELEASED 

During 1973, t he  amount o f  a i r b o r n e  uranium released through t h e  

p l a n t  s t a c k s  was 0.13 c u r i e s .  The t o t a l  released in l i q u i d  e f f l u -  

e n t  was 0.58 c u r i e s .  Other l i q u i d  e f f l u e n t  re lease t o t a l s  were: 

Thorium, 0 . 0 0 1  c u r i e s ;  Radium-226, 0.024 c u r i e s ;  Radium-228, 

0 .006  c u r i 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  f rom t h e  FMPC Sewage Trea tment  

P l a n t  i s  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 Trea tment  P l a n t ,  however, t he  

e f f l u e n t  is c a r e f u l l y  monitored and sampled t o  de t e rmine  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 below shows t h a t  FMPC sewage t r e a t m e n t  e f f l u e n t  f a r  

s u r p a s s e s  t h e -  r e q u i r e m e n t s ,  I n  a l l  p a r a m e t e r s ,  o f  t h e  federal  EPA 

secondary  t r e a t m e n t  r e g u l a t i o n s  ( 4 0  CFR 1 3 3 . 1 0 2 ) .  
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Par ame t e r  

B.O.D. 

Suspended S o l i d s  

F e c a l  Col i form 

PH 

Reduct ion (%I 

30 days ( m g / I I )  

7 days (mg/g)  

Reduct ion  ( % )  

30 days  (/lo0 m i )  

7 days (/lo0 m a )  

EPA T y p i c a l  FMPC 
S t a n d a r d s  Monthly R e s u l t s  

30 7 . 4  avg. 
1 0 . 7  max. 45 

85 89.0 

4 . 0  avg.  

7 .0  max. 

30 

45 

85 95 .3  

200 - 3 . 0  avg.  (MH 175)  

400 5.0 max. (MH 175)  

6.0-9.0 7.0-8 O 

Steam P l a n t  Emiss ions .  The steam g e n e r a t i o n  p l a n t  a t  FMPC con- 

sists o f  f o u r  b o i l e r s  w i t h  a t o t a l  d e s i g n  c a p a c i t y  of  300,000 lbs. 

of  steam p e r  hour .  S ta te  o f  Ohio EPA Regu la t ion  EP-11-10 " R e s t r i c -  

t i o n  on emiss ion  o f  p a r t i c u l a t e  matter from f u e l  bu rn ing  equipment' '  

e s 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 

t h e  maximum l i m i t  on emis s ions  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 .  

have shown that  t h e  r ange  o f  p a r t i c u l a t e  emis s ions  from t h e  s team 

g e n e r a t i o n  p l a n t  s t a c k s  i s  0.25 - 0.40 lbs. p e r  m i l l i o n  BTU i n p u t .  

Repeated s t a c k  sampling t e s t s  

P l ans  have been made f o r  the 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 i o n  equipment on t h e  steam g e n e r a t i o n  p l a n t .  With t h e  complet ion 

o f  t h i s  i n s t a l l a t i o n  i t  is a n t i c i p a t e d  t h a t  FMPC w i l l  be i n  compliance 

w i t h  t he  p a r t i c u l a t e  e m i s s i o n  l i m i t  set by EP-11-10. 
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State  of Ohio EPA Regu la t ion  EP-11-13, " R e s t r i c t i o n s  on emiss ion  

of s u l f u r  d i o x i d e  from u s e  of f u e l "  s e t s  a s u l f u r  d i o x i d e  emis s ion  

l i m i t  f o r  f a c i l i t i e s  such  as the FMPC steam g e n e r a t i o n  p l a n t  

l o c a t e d  i n  Hamilton and 

m i l l i o n  BTU h e a t  i n p u t .  Continued compliance w i t h  t h i s  r e g u l a t i o n  

w i l l  depend on t h e  a v a i l a b i l i t y  o f  c o a l  w i t h  less than 1 . 0 %  s u l f u r  

c o n t e n t .  

B u t l e r  Count ies  at  1 . 6  pounds o f . S 0 2  p e r  

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 ;  Xaximum r a t e s  of  emis s ions  

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  i n  S ta te  

o f  Ohio EPA Regu la t ion  EP-11-11, " R e s t r i c t i o n  of' emis s ion  o f  

p a r t i c u l a t e  matter from i n d u s t r i a l  p r o c e s s e s . "  

many d u s t  c o l l e c t o r s ,  s c r u b b e r s ,  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 ,  and 

o t h e r  t y p e s  o f  a i r  c l e a n i n g  equipment,  p a r t i c u l a t e  emis s ions  from 

FMPC process -  o p e r a t i o n s  are f a r  below t h e  e s t ab l i shed  l i m i t s .  No 

problems are. a n t i c i p a t e d  i n  remain ing  i n  compliance wi th  EP-11-11. 

Through t h e  u s e  o f  

I n c i n e r a t o r  Opera t ions .  The FMPC i n c i n e r a t o r  i s  used  f o r  t h e  

d e s t r u c t i o n  of  combust ib le  trash, p a p e r ,  wood, e t c .  It i s  equipped 

w i t h  a gas-fired a f t e r b u r n e r  t o  aid i n  a t t a i n i n g  a g o a l  o f  +1850°F 

t empera tu re  i n  t h e  s t a c k  gases. The p a r t i c u l a t e  emis s ion  l i m i t  

prescribed by State df Ohio EPA Regula t ion  EP-11-09, " R e s t r i c t i o n  

on e m i s s i o n s  from i n c i n e r a t o r s "  i s  0 .10  pounds o f  p a r t i c u l a t e  matter 

p e r  1 0 0  pounds of combus t ib l e  r e f u s e  charged.  I n a c c e s s a b i l i t y  o f  

t h e  s t a c k  and t h e  high t e m p e r a t u r e  o f  t h e  s t a c k  gas combine t o  make 

sampl ing  d i f f i c u l t  and data.as t o  compliance w i t h  EP-11-09 has not  
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been o b t a i n e d .  However, d u r i n g  steady s ta te  o p e r a t i o n s  wAth t h e  

1850°F t empera tu re  deve loped ,  i t  is b e l i e v e d  t h e  i n c i n e r a t o r  opera-  

t i o n  is 1n .compl i ance .  P l a n s  have been made t o  o b t a i n  a s u i t a b l e  

sampling p l a t f o r m  and t h e  equipment necessa ry  f o r  compliance t e s t -  

i n g .  Open burn ing  i s  p r o h i b i t e d  at  FMPC i n  compliance wi th  S t a t e  

of Ohio EPA Regu la t ion  AP3-08. 
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