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INTRODUCTION 

The Feed-Mate r i a l s  P roduc t ion  Center  (FMPC) i s  an indus-  

t r i a l  f a c i l i t y  owned by the  United S t a t e s  Energy Research & 

Development Adminis t ra t ion  and ope ra t ed  by  t h e  Na t iona l  Lead 

Company of Ohio. It i s  l o c a t e d  on a 1050-acre s i t e  about 20 

miles northwest  o f  C i n c i n n a t i ,  Ohio. S e v e r a l  rural  communities 

. are 1-3  miles away. See F i g u r e  1 f o r  a map of  t h e  area. 

The primary work a t  the  FMPC is t he  p roduc t ion  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 tes .  I n  

r ega rd  t o  U 235 c o n t e n t ,  t he  uranium may b e  depleted,  normal,  

o r  s l i g h t l y  enr iched .  The average  con ten t  i s  c l o s e  t o  normal. 

Uranium p roduc t ion  may beg in  with o r e  c o n c e n t r a t e s ,  re- 

cyc led  uranium from spen t  r e a c t o r  f u e l ,  o r  wi th  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  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 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 t h e n  back-ext rac ted  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  conver t  t h e  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. 

uranium d i o x i d e  ( U 0 2 )  wi th  hydrogen and then  conver ted  t o  ura-  

nium t e t r a f l u o r i d e  (UF4) by  r e a c t i o n  with anhydrous hydrogen 

f l u o r i d e .  

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 p r imary  ura-  

This  compound i s  reduced t o  

Uranium metal i s  produced by r e a c t i n g  UF4 and magnesium 

nium metal i s  then  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 ingo t  which i s  ex t ruded  t o  form r o d s  o r  t u b e s .  

-1- 
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FIGURE 1 Area Map 
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S e c t i o n s  are then  cu t  and machined t o  f i n a l  dimenaions.  These 

machined c o r e s  are shipped t o  o t h e r  ERDA s i t e s  f o r  canning and 

f i n a l  assembly i n t o  r e a c t o r  f u e l  e lements .  

P e r i o d i c a l l y ,  small amounts of thorium are processed .  

Thorium p roduc t ion  s teps ,  i n  g e n e r a l ,  a r e  similar t o  t h o s e  f o l -  

lowed i n  uranium p roduc t 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. 

SUMMARY 

This  r e p o r t  c o n t a i n s  environmental  moni tor ing  data co l -  

l e c t e d  a t  t h e  FMPC d u r i n g  1974. Data are g iven  f o r  bo th  r a d i o -  

a c t i v e  and non-rad ioac t ive  contaminants  i n  a i r  and water samples. 

These data show that the 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  0 . 6 %  o f  t he  guide  l e v e l s  pub l i shed  i n  ERDA Manual Chapter 

0524.  

t h e r e f o r e ,  b e  a small f r a c t i o n  of t h e  standards f o r  uncon t ro l l ed  

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  would, 

Concent ra t ions  o f  envi ronmenta l ly  impor tan t  non-rad ioac t ive  

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

that  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  t h e s e  

contaminants  t o  be  exceeded. 

d 

' AREA FEATURES 

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

Wisconsinan 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  
4 
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f e a t u r e s .  I n  the  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  the wide v a l l e y  o f  a large a n c i e n t  r i v e r .  

t h i s  fill, the M i a m i  R iver  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 is now l o c a t e d  about  60 fee t  below t h e  o r i g i n a l  l e v e l  

of t he  g l a c i a l  d e p o s i t s .  Underlying t h e  FMPC i s  about 50 fee t  

of a c l a y - r i c h  t i l l  which may b e  a remnant of  a large g l a c i a l  

moraine.  Beneath the t i l l  i s  about  150 feet  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  of t h e  p r e - g l a c i e r  r i v e r .  I n  t h e  

FMPC area, t h a t  a n c i e n t  v a l l e y  i s  about  three miles wide. 

Through 

The area east of  t h e  FMPC, i n  t he  M i a m i  R iver  f l o o r  p l a i n ,  

has f e r t i l e  s o i l  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  b e s t  

farm land  i n  t h e  s ta te .  I n  the g e n t l y  r o l l i n g  uplands  west of 

t h e  f l o o d  p l a i n ,  the  t h i n  s o i l  mantle ove 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 he  

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,  da i ry -  

ing, and t h e  r a i s i n g  o f  beef c a t t l e .  Farm c rops  Inc lude  sweet 

corn,  f i e l d  corn ,  soybeans and wheat. Truck c rops  are widely 

grown and s o l d  a t  l o c a l  produce stands. 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 iver  have provided  two 

o t h e r  impor tan 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 ou 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  the FMPC was 

-L- 1 . 
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b u i l t .  

house t h e  b o n 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 .  

vides p a r t  o f  t h e  a q u i f e r  r e c h a r g e .  

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 ,  

The M i a m i  R iver  con t inuous ly  pro- 

Gravel  p i t  o p e r a t i o n s  are a famil iar  s i g h t  I n  the  M i a m i  

Valiley.  Some o p e r a t i o n s  are l o c a t e d  a long  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  are w i t h i n  the' f l o o d  p l a i n ,  but  are s e v e r a l  hundred 

feet from t h e  f i v e r .  

Upstream from the  FMPC, the  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 o f  i n d u s t r i a l  and munic 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  are 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 o f  the  r i v e r .  Down- 

stream from t h e  FMPC, the  p o p u l a t i o n  i s  sparse 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, t h e  M i a m i  meets 

t h e  Ohio R ive r .  

I n  1974, the t o t a l  p r e c i p i t a t i o n  measured a t  the FMPC was 

46 i n c h e s .  

d u r i n g  August and one i n c h  d u r i n g  October.  

Monthly maximum and minimum v a l u e s  were Seven inches  

ENVIRONIEMTAL STLVDARDS 

There are s e v e r a l  sets o f  s t a n d a r d s  which can b e  a p p l i e d  

t o  envi ronmenta l  samples c o l l e c t e d  in connect ion  w i t h  FMPC 

o p e r a t i o n s .  These standards have been se t  by ERDA and t h e  S ta t e  

of Ohio Environmental  P r o t e c t i o n  Agency (OEPA).  

.-F 
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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  a i r  and water 

which must be  fol lowed by c o n t r a c t  o p e r a t o r s  such as t h e  

N a t i o n a l  Lead Company of  .Ohio These c r i t e r i a ,  publ i shed  

i n  ERDA Manual Chapter 0524, are c o n c e n t r a t i o n  gu ides  f o r  work 

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

For  envi ronmenta l  mon i to r ing  p q p o s e s ,  EFDA c r i t e r i a  f o r  - 
a i r  and water i n  u n c o n t r o l l e d  areas are used as s t a n d a r d s .  A t  

the 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 appl ied t o  

samples c o l l e c t e d  a t  the p l a n t  boundary. 

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

a i r  are t h o s e  established by the Ohio EPA. (2 )  

o p e r a t i o n s  exhaus t  p a r t i c u l a t e s  and ox ides  of  n i t r o g e n  i n  s u f -  

Current  p roduc t ion  

f i c i e n t  q u a n t i t y  t o  war ran t  o c c a s i o n a l  boundary sampling f o r  

these contaminants .  

As p r e v i o u s l y  no ted ,  federal 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 specified f o r  ERDA c o n t r a c t  o p e r a t o r s .  I n  

r e g a r d  t o  FMPC o p e r a t i o n 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 the 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  the r i v e r ,  bu t  upstream from 

any known use  of the water as a d r i n k i n g  water supp ly .  

Water 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 wi th  non- rad ioac t ive  contaminants ,  b u t  s e v e r a l  r ad io -  

a c t i v i t y  l i m i t s  are i n c l u d e d .  ( 3 )  State  water q u a l i t y  s t a n d a r d s  

a p p l y  t o  the  r i v e r ,  beyond a mix ing  zone permitted f o r  indus-  

t r i a l  and municipal  e f f l u e n t s .  

4 

8 



SAMPLE COLLECTION AND ANALYSIS 

A i r .  Conversion o f  impure uranium and thor ium 

t o  r eac to r -g rade  feed materials invo lves  o p e r a t i o n s  

- compounds 

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 isance  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 roduc t s .  V e n t i l a t i o n  and a i r  c l e a n i n g  systems 

are used t o  conf ine  t h i s  a i r  and remove a i r b o r n e  contaminants ,  

i n c l u d i n g  v a l u a b l e  material which i s  r e t u r n e d  t o  t h e  p roduc t ion  

p r o c e s s e s ,  The f i l t e r e d  o r  scrubbed a i r  i s  exhausted t o  the  

atmosphere.  Sampling o f  these s t a c k  exhaus t s  i s  maintained on 

a cont inuous  schedule  t o  determine the  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 tems.  

During 1974, samples of p a r t i c u l a t e  matter i n  a i r  were 

con t inuous ly  c o 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 ) .  A t  each  

Boundary S t a t i o n ,  a i r  i s  drawn at  a ra te  of  about  one cub ic  

meter p e r  minute through 8 i n c h  x 1 0  Inch  f i l t e r  which i s  

changed weekly. F i l t e r s  are weighed b e f o r e  use  and t h e n  reweighed 

a f t e r  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,  the  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  

acid and the  s o l u t i o n s  are analyzed f o r  uranium and alpha and 

beta  r a d i o a c t i v i t y .  Counting i s  done about seven days a f t e r  

the end of  t h e  c o l l e c t i o n  p e r i o d .  After these analyses are 

completed the  remaining s o l u t i o n  i s  he ld  t o  p rov ide  a long-term 

composite f o r  thorium a n a l y s e s .  Frequent  thor ium ana lyses  a r e  

not  cons idered  necessa ry  because o f  t h e  small amount of thorium 



processed 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  the  

boundary samples. Because of t h e  low c o n c e n t r a t i o n s ,  a n a l y s i s  

of annual  composites f o r  each  s t a t i o n  Is cons ide red  adequate .  

During t h e  f i r s t  three  months O f  1974, a four-bubbler  a i r  

sampler belonging t o  t h e  Southwestern Ohio A i r  P o l l u t i o n  Cont ro l  

D iv i s ion  ope ra t ed  a t  Boundary S t a t i o n  2 .  D i v i s i o n  personnel  

s u p p l i e d  and analyzed sampling s o l u t i o n s  f o r  n i t r o g e n  d iox ide ,  

s u l f u r  d iox ide ,  t o t a l  o x i d a n t s ,  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  every  s i x  days.  

d e r  of t h e  y e a r ,  t h e  Health & S a f e t y  Div i s ion  p e r i o d i c a l l y  

During t h e  remain- 

c o l l e c t e d  a i r  samples which were analyzed f o r  n i t r o g e n  d i o x i d e  

and s u l f u r  d iox ide .  

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  the  c o l l e c t i o n  and i n i t i a l  

t r ea tmen t  of  p rocess  waste water. Uranium and thorium may b e  

recovered  as p a r t  o f  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  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 r e a t e d  wastes are t h e n  d i s -  

charged i n t o  a l a r g e  p i t  where the  s o l i d s  s e t t l e  t o  t h e  bottom. 

Clear e f f l u e n t  from the  p i t  i s  combined w i t h  the o t h e r  water 

streams and d i scha rged  t o  t he  Great M i a m i  R ive r .  See Figure  3 

for a diagram 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  determine 

the  e f f e c t  o f  t h e  e f f l u e n t  upon the  r i v e r .  Loca t ions  are shown 

i n  F igu re  4 .  A t  p o i n t  W1, upstream from the e f f l u e n t  d i scha rge ,  

4 . 
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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 the  waste  l i n e ,  a Parshal Flume type  water sampler c o l l e c t s  

cont inuous ly  a sample which is p r o p o r t i o n a l  t o  the  t o t a l  f low,  

This 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  

of t h e s e - a n a l y s e s ,  combined wi th  r i v e r  f low 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  t he  r i v e r  

a t  p o i n t  W2. A t  p o i n t  W3, downstream 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 are c o l l e c t e d  by a cont inuous 

sampler. 

Dai ly  samples from t h e  f i n a l  access  p o i n t  are analyzed f o r  

uranium, a lpha  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 analyses 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  ( W 1  and W3). R e s u l t s  of  t h i s  moni tor ing  have 

been r e p o r t e d  t o  t h e  S ta t e  of Ohio on a monthly basis s i n c e  1 9 5 4 .  

Each month, s i n g l e  upstream 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  W1 and W3 are analyzed f o r  radium226 and 

Two-week composites from the  was te - l ine  f i n a l  access  

p o i n t  are ana lyzed  f o r  radium and one-month composi tes  are 

analyzed f o r  thorium. 

S o i l  and Rive r  Sediment.  Once each  y e a r ,  s o i l  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 diamet.er and 1 0  cm deep. The c o r e s  

' are t aken  about 1.5 meters apart .  These samples are analyzed 

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 a c k  

e f f l u e n t s  . 
4. 
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TREATED EFFLUENT FROM 
PRODUCTION PLANTS 

WATER TREATMENT PLANT 

OWG 11-70 

# 

TREATED 1 GYMF I 
IWASTEWATER 

LIFT STATION 
PUMPHOUSE * SHUT-OFF GATE VALVE 

STORM 
4 SEWER 

MANHOLE - 175 SEWAGE LIFT STATION 
CONTINUOUS 7-a PUMP HOUSE TREATMENT 

SAMPLER PLANT 

GREAT MIAMI RIVER 

+SANITARY 
SEWAGE 

* Storm sewer water can be diverted to the Chemicol Waste P i t  or the General Sump by first halting 
the pumping from both locations and then closing the shut-off gate valve in the process woste 
line. 

FIGURE 3 Flow Diagram of Chemical Waste and Disposal Process 



Y l  

FIGURE 4 FMPC and Surrounding Area 
0 BOUNDARY AIR SAMPLING STATIONS. 
w 1 6  W3 - WATER SAMPLING LOCATIONS. 
W2.WINl OF PLANT DISCHARGE 
SCALE: 1" = 3059 
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Sediment samples were c o l l e c t e d  from t h e  M i a m i  R iver  and 

analyzed f o r ' u r a n i u m  t o  de te rmine  if m a t e r i a l  was accumulating 

below the s i t e  o u t f a l l .  

l e c t e d  by dragging  a heavy metal c o n t a i n e r  a long  t h e  bottom. 

Sediment from t h e  r i v e r  bank, near 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 - u p  t h e  top  one or two inches .  

p a s s i n g  a 50-mesh sc reen  was analyzed .  

Samples from t h e  r i v e r  bed were co l -  

Only t h e  p o r t i o n  

MONITORING DATA 

Environmental  data c o l l e c t e d  d u r i n g  1974 a r e  g iven  i n  

Tables 1-6. Comparisons are made with the  a p p l i c a b l e  s t a n d a r d  

f o r  eaeh contaminant.  

a r e  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  de t e rmina t ions .  

Confidence l i m i t s  g iven i n  t h e  tables 

Data i n  Table 1 show that average a i r b o r n e  uranium concen- 

t r a t i o n s  a t  t he  boundary sampling s t a t i o n s  were no g r e a t e r  than  

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 

t h e s e  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  contaminants would b e  a smal l  f r a c t i o n  o f  t h e  

s t a n d a r d s  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 he  

boundary are g iven  i n  T a b l e  2 .  

c o n c e n t r a t i o n  of  p a r t i c u l a t e  m a t t e r  was l e s s  t han  t h e  OEPA l i m i t  

A t  a l l  l o c a t i o n s  t he  average 

f o r  t h e  annual  a r i t h m e t i c  mean. 

During t h e  f i rs t  quarter of t h e  y e a r ,  a t o t a l  o f  t h i r t e e n  

24-hour samples were c o l l e c t e d  w i t h  t h e  sampler ope ra t ed  by t h e  

-u- 
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Smnpling 
Poiot 

(1) 

Number 
of 

Samples 
W m 3  

BS1 
BS2 

BS3 
BS4 

BS5 
BS6 

BS2 

BS2 

BS2 

.BS2 

51 
52 

52 

52 

52 

51 

43 

20 

13 

13 

TABLE 2 Non-Radioactive Coataminants in Air 

Arerage Cooceni 
I 

cion 
95% 

Gmfidcoce 
L i I l t i C  Level 

~ 

31 
31 
30 
36 
34 
24 

86 
91 
74 

104 
97 
86 

25% 

P anicul aces 
97 
90 

52 87 

76 0.3 22 I 22 (3) . Nitrogen Dioxide 

Sulfur Dioxide 100 23 I 38 0.3 

10.0 

8.0 

21 (3) 

61 (3) 
Aldehydes, as 

Formnlde hyde 

(1) See sempliog locuionr rboro io Figure 2. 
(2) Ohio Ambieor A i r  Quality h o d a d s .  
(3)  Naknowo. 
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Southwestern Ohio A i r  P o l l u t i o n  Cont ro l  D iv i s ion .  Resu l t s  are 

inc luded  fn Tab le  2 .  A l s o  i nc luded  i n  T a b l e  2 a r e  a d d i t i o n a l  

r e s u l t s  of sampling c a r r i e d  out  at Boundary S t a t i o n  2 af ter  t h e  

Cont ro l  D iv i s ion  ended t h e i r  t e s t i n g  and removed the sampler. 

The average f o r  NO2,  S O 2 ,  t o t a l  o x i d a n t s ,  and aldehydes a r e  

w i t h i n  OEPA l i m i t s .  

Tab le  3 c o n t a i n s  in fo rma t ion  on r a d i o n u c l i d e s  i n  wa te r ,  

A s  shown, t he  average c o n c e n t r a t i o n  of uranium and thorium added 

t o  the r i v e r  was less t h a n  0.001% of ERDA Rad ia t ion  P r o t e c t i o n  

S tandards  f o r  u n c o n t r o l l e d  areas. Combined radium 226 and -228 

added t o  t h e  r i v e r  was 0.02% of  the s t a n d a r d s .  By comparison, 

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

radium228 was 3.0% of  t h e  s t anda rd .  

The c a l c u l a t e d  a d d i t i o n  o f  gross a lpha and g r o s s  beta 

r a d i o a c t i v i t y  averaged 6.1% and 0.4%, r e s p e c t i v e l y ,  of t h e  s ta te  

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

r i v e r  was above the state Standard.  No e f f o r t  was made t o  

i d e n t i f y  t h i s  a c t i v i t y  bu t  i t  appears  that a l l  of  it may b e  due 

t o  uranium which e i the r  occur s  n a t u r a l l y  or i s  added by upstream 

i n d u s t r i a l  e f f l u e n t s .  

contaminant c o n c e n t r a t i o n s  which were >1% o f  the  a p p l i c a b l e  

f o r  

The 

and 

Opera t ions  at the FMPC d i d  not  cause any s t a t e  s t anda rd  

non-rad loac t ive  contaminants  t o  b e  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  

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

4 
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s t a t e  s t a n d a r d s ,  Genera l ly  there  i s  no need t o  c a l c u l a t e  t h e  

c o n c e n t r a t i o n  of  p l a n t  Contaminants a t  p o i n t  W2 except  f o r  t h e  

I n c l u s i o n  o f  such data i n  t h i s  r e p o r t .  I n  o r d e r  t o  avo id  t h e  

c a l c u l a t i o n  o f  d a l l y  v a l u e s ,  t h e  maximum and minimum v a l u e s  

g iven  f o r  p o i n t  W2 I n  Tables 3 and 4 were c a l c u l a t e d  from 

monthly ave rages  o f  r i v e r  f low,  e f f l u e n t  flow, and contaminant 

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

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  s o i l  l i s t e d  i n  T a b l e  5 .  Although the  normal v a l u e  

f o r  uranium i n  l o c a l  s o i l  is 1-4 Pg/g, there are no haza rds  

a s s o c i a t e d  wi th  t h e  e l e v a t e d  s o i l  uranium produced by FMPC 

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  from uranium i s  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 boundary c o n c e n t r a t i o n s  would 

be  c o n s i d e r a b l y  less t h a n  1% o f  t h e  Radia t ion  P r o t e c t i o n  Stand-  

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

The r e s u l t s  o f  sediment sampling g iven  i n  T a b l e  6 do not  

I n d i c a t e  any build-up o f  uranium i n  t h e  r i v e r  bed o r  a long  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  occur .  

Most of  t h e  uranium p r e s e n t  i n  the s i t e  e f f l u e n t  I s  s o l u b l e ,  

p robably  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 t e r  mixing i n  t h e  r i v e r .  Furthermore,  p e r i o d i c  f l o o d i n g ,  

which is s e v e r e  enough t o  cause  f r e q u e n t  channel  changes and - 
bank e r o s i o n ,  s cour s  the r i v e r  bed and p r e v e n t s  any sediment 

accumulat ion.  

4 



TABLE 4 Non - Radioactive contaminants io Water 

Contaminant 

Fluoride 

MP.imUUl 

cobc. 
Found 

Sampling Number 
Point of 

(1) Samples 

W l  52 1.7 

w2 365 0.003 

w3 52 1.2 

w1 52 42 

4 1  
~ 

0.5 

0.001 

0.6 

13 
2.2 

16 

72 

38 
75 

- 
Uinimum 

corn. 
Found 

- 
0.2 

<o. 00 1 

0.3 

~ 

38 

0.07 

46 

37 
6.3 

46 

N A  (3) 
38 
EI'A 

6 
0.3 
9 

2 15% 0.2 mg/l 1.3mg/l (2)  

Daection 
Standard 

Confidence 

Non - 
Filterable 

Solids 

Limit I I 

Wl 52 506 
w2 365 60 
w2 52 942 

6.7 - 8.5 . 

6.5 - 10.7 

6.9 - 8.8 

2 10% 1 0 . 3 ~ / 1  I 3Smg/l (2)  

6.0 - 9.0 (2) 

N.A. (3) 

6.0 - 9.0 (2) 

Footnotes : 
( 1 )  See sampling !ocations shown in Figure 4. 
(2)  Ohio W a t e r  Quality Scadard for river water. 
(3) Not applicable. 
(4) National Lead Gmpany of Ohio Gnceatrauon Guide for noa - filterable solids in the effluent. 

TABLE 5 Hydrogen Io0 Conccnsrauaa 

Sampling 
Point 
( 1) 

Foot not e s : 
(1) See sampling locations shown in F i g w e  4. 
(2) Ohio water Quality Standard for river water. 
(3) Not applicable. 

-1.3- 
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TOTAL RADIONUCLIDES RELEASED 

During 1974, the  amount of 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 0.09 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 0.64 c u r i e s .  

e f f l u e n t  release t o t a l s  were: n a t u r a l  thor ium,  0 .002  c u r i e s ;  

radium226, 0.008 c u r i e s ;  radium228, 0.006 c u r i e s .  

Other l i q u i d  

R A D I A T I O N  EXPOSURE ESTIMATPONS FOR 1974 

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 

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

d u r i n g  1974 d i d  n o t  exceed one p e r c e n t  o f  ERDA r a d i a t i o n  pro- 

t e c t i o n  s tandards .  (’) 

food, and a i r  are cons idered  as t h e  on ly  p o t e n t i a l  s o u r c e s  of 

exposure.  A S  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  

i n  water i s  n o t  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 a d i o n u c l i d e s  i n  food is c a l c u l a t e d  and,  even i f  l i k e l y  

t o  b e  r e c e i v e d ,  i s  small enough t o  b e  cons ide red  i n s i g n i f i c a n t .  

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

Water. As shown i n  Table  3,  radium was the  r a d i o n u c l i d e  

p r e s e n t  at  t h e  greatest pe rcen tage  o f  t h e  l i m i t s  s p e c i f i e d  i n  

ERDM-0524. 

amounted t o  0.02% o f  t h e  pe rmis s ib l e  i n t a k e  l i m i t  f o r  persons  

l i v i n g  at  the  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 226 and radium228, combined, from t h e  FMPC 

radium and t h e  r a d i a t i o n  p r o t e c t i o n  standard f o r  bone i s  0 .5  

rem/year. The re fo re ,  if a r e s i d e n t  used downstream water from 

t h e  M i a m i  R iver ,  the  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  

4 . 
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i n t a k e  of FMPC radium would have been 1 x rem. T h i s  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 ,  there  i s  no known downstream 

use  of 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 vege tab le s  t o  con- - 
t a i n  a minute amount o f  uranium e i t h e r  from FMPC o p e r a t i o n s  o r  

from uranium which occur s  n a t u r a l l y  I n  t h e  s o i l .  R e s u l t s  of  

ana lyses  ob ta ined  d u r i n g  1973 are shown i n  Tab le  7 .  The average 

c o n c e n t r a t i o n  o f  uranium found i n  v e g e t a b l e s  grown n e a r  the  FMPC 

was 0.016 micrograms p e r  gram wet weight. I f  w e  assume that  a 

boundary 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  uranium i n t a k e  would be  7 micrograms p e r  day.  

amount of  uranium i s  0.005% of t he  i n t a k e  permit ted i n  d r i n k i n g  

water. The g a s t r o i n t e s t i n a l  t r a c t  i s  the  c r i t i c a l  organ f o r  

i n g e s t e d  uranium 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 a n d a r d  f o r  t h e  

G I  t r a c t  i s  1 . 5  rem/year. Therefore ,  t h e  r a d i a t i o n  dose t o  t h e  

This 

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 l o o 5  rem. 

- A i r .  As shown i n  Table 1, t h e  h i g h e s t  average  c o n c e n t r a t i o n  

o f  uranium i n  a i r  was a t  Boundary Sampling S t a t i o n  No. 1. 

t h e  f i g u r e  ob ta ined  from g r o s s  a l p h a  r a d i o a c t i v i t y ,  t h e  average 

was 0.6% of t h e  s t a n d a r d  f o r  i n s o l u b l e  uranium given  i n  EFDM-0524. 

The c r i t i c a l  organ i s  

Using 

t h e  lung  and t h e  re la ted permissible  

r a d i a t i o n  p r o t e c t i o n  s tandard i s  1 . 5  rems/year t o  a boundary 

r e s i d e n t .  Therefore ,  the r a d i a t i o n  dose t o  t h e  lung 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 9 x 

rem. 
-21- 
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TABLE 6 Uranium in soil 

Upstream 

3 miles 

1.7 miles 

Downstream 

50 feet 

3.4 miles 

4.5 miles 

Sampling 

Point (2) 

2.1 2.8 
1.7 3.2 

2.4 3.0 
1.6 1.9 
2.1 2.5 

BS1 
BS2 
BS3 
BS4 
BS5 
BS6 

~~ 

5 . 0 x  10% 
6 . 0 x  lo* 

31.4 x lo6 
1.5 x IO4 

4.0 x 10% 
4.7 x lo4 

15 
18 

94 
4.5 

12 
14 

2 25% 

Footnotes: 

(1) Results on dry b a s i s  

(2) See sampling locations shown in Figure 2 

TABLE 7 Uranium in Miami River Sediment 

Distance FMPC from 1- ppm Uranium( 1) 
Sediment f r a n  Sediment from 

Outfall River Bed River Bank 

Footnotes: 
(1) Results on dry basis. 

Detection 
Level  

-22- 
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Maximum Rad ia t ion  Dose A t  The S i t e  Boundary. The maximum 

lung  exposure  a t  t he  s i t e  boundary from a i r b o r n e  uranium was 

c a l c u l a t e d  by two t echn iques .  As no ted  I n  the  p rev ious  s e c t i o n ,  

a v a l u e  of 9 x rem o r  0 .6% of t h e  s t a n d a r d  was o b t a i n e d  

from t h e  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  ura-  

nium released (0.09 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  3 x rem o r  0.2% o f  t h e  s t anda rd .  

S t a r t i n g  i n  1975, p e r i o d i c  measurements w i l l  be  made 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 and t h e  data w i l l  be  

used t o  c a l c u l a t e  a maximum whole body dose.  

Maximum Dose To An I n d i v i d u a l .  Airborne uranium i s  t h e  

on ly  s i g n i f i c a n t  sou rce  of  exposure  from FMPC o p e r a t i o n s .  A s  

no ted  i n  a p reced ing  s e c t i o n ,  t he  h ighes t  average uranium con- 

c e n t r a t i o n  was found a t  Boundary S t a t i o n  No. 1. 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  i s  about  700 fee t  away. Assuming an 

occupancy f a c t o r  o f  80%, the 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 b o r n e  uranium was 7 x rem o r  about  0.5% o f  t h e  

s t a n d a r d  . 
Maximum Dose To A Popu la t ion  Group. I n  a d d i t i o n  t o  provid-  

l ng  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  

t h a t  t h e  l i m i t s  must be  reduced  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 popu la t ion .  The community 

o f  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  

the  FMPC p roduc t ion  area. If 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  

4. 
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sample of  the 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 expo- 

s u r e  l i m i t  should  be  one - th i rd  of t h e  l i m i t  used i n  Tab le  1 of 

t h i s  r e p o r t ,  o r  0 . 7  x p C i / m a .  

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

During 1974, 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  a t  t h i s  

s t a t i o n  (based on a lpha  r a d i o a c t i v i t y ,  T a b l e  1) was 0 . 9 3  x 1 0  

p C i / m t .  The a c t u a l  con- p C i / m l l .  This  i s  1 . 3 %  o f  0 . 7  x 1 0  

-14 

-12 

c e n t r a t i o n  i n  Ross would have been much lower s i n c e  t h e  2 .5  

miles between FMPC and Ross i s  about  s i x  times the  d i s t a n c e  

from the  p roduc t ion  area c e n t e r  t o  t h e  Boundary Sampling S t a t i o n .  

Based on d i f f u s i o n  equa t ion  c a l c u l a t i o n s ,  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- th i rd  o f  t h e  boundary c o n c e n t r a t i o n ,  

o r  0 . 4 %  o f  0 .7  x 1 0  -I2 p c i / m a .  

The uranium l i m i t  of 0 .7  x 1 0  -I2 pCi/ma f o r  Ross r e s i d e n t s  

i s  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 popu la t ion .  The re fo re ,  t h e  a i r b o r n e  uranium 

c o n c e n 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 . 4 %  o f  0 .5  rem, 

o r  2 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. A s  no ted  ea r l i e r ,  t h e  r i v e r  i s  no t  used as a p o t a b l e  

water supp ly .  Therefore ,  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 .  

4 
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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 

Treatment P l a n t  i s  combined wi th  o t h e r  e f f l u e n t s  a t  MH-175 

(see F igure  3 ) .  P r i o r  t o  discharge 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  de te rmine  e f f i c i e n c y  of  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 that  FMPC sewage t r ea tmen t  e f f l u e n t  f a r  s u r p a s s e s  t h e  

requi rements ,  i n  a l l  parameters ,  of t h e  federa l  EPA secondary 

t r ea tmen t  r e g u l a t i o n s  ( 4 0  CFR 133.102) .  

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  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  o f  300,000 

l b s .  o f  steam p e r  hour .  State o f  Ohio EPA Regula t ion  EP-11-10 

( A P - 3 - l l ) ,  " 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 

fue l -burn ing  equipment" establishes 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 emissions 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  sampling tes ts  have shown that  the  range  o f  

p a r t i c u l a t e  emis s ions  from t h e  steam 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 l b s .  p e r  m i l l i o n  BTU i n p u t .  

Funds have been r eques t ed  f o r  t h e  i n s t a l l a t i o n  of  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 .  

I f  Congress a p p r o p r i a t e s  these funds ,  upon t h e  completion o f  t h e  

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

wi th  t h e  p a r t i c u l a t e  emiss ion  l i m i t  se t  by EP-11-10 (AP-3-11]. 

4 
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TABLE 8 Uranium in Locally- Grown Vegetables 

Farm 4 sweet corn 

Farm B, sweet corn 

F q  C, sweet corn 
green beans 

red beets 

carrots 

pOtLiiis 

0.0026 

0.0040 

0.0309 

0.0033 

0.0033 

0.0132 

0;OSia 

TABLE 9 Sewage Treatment Plant Data 

B.O.D. (five- day) 

Suspended Solids 

Fecal Coliform 

I Parameter 

30 days (1) (mg/i) 30 2 avg. 
7 days (1) (mg/i) 45 10 lDpL 

Reduction (2) (%) ‘ 8 5  97 

30 days ( 4 1 )  30 7 avg. 
7 days (me 11) 45 17 max. 

RcdPccion (%) 285  94 
30 days (per 100 ml)  200 4 avg. 
7dnvs l ~ e r  100 ad) 400 22 ma& 

EPA Standard 

(range) 6.0-9.0 I 7.0-8.2 r 
Foanotes: 
(1) Sampling period. 
(2) ~ m o v d  derermined from Seaege Trea~cnr PIMC influent and effluent samples. 

4 
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S u l f u r  d i o x i d e  emiss ion  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 the r e g u l a t o r y  agenc ie s  and t h e r e f o r e  a t  t h i s  time i t  

Is imposs ib l e  t o  s t a t e  compliance s t a t u s .  

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

emiss 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 pre-  

s c r i b e d  i n  S t a t e  o f  Ohio EPA Regula t ion  EP-11-11, " R e s t r i c t i o n  

o f  emiss 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 rocesses  . I 1  

Through t h e  use  o f  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  of a i r  c l e a n i n g  equipment, 

p a r t i c u l a t e  emiss ions  from FMPC process  o p e r a t i o n s  are f a r  

below t h e  established l i m i t s .  No problems are a n t i c i p a t e d  i n  

remaining i n  compliance with EP-11-11. 

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 ible  trash,  pape r ,  wood, e t c .  It i s  

equipped w i t h  a g a s - f i r e d  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  t1850°F temperature i n  t he  s t a c k  g a s e s .  

emiss ion  l i m i t  p r e s c r i b e d  by S t a t e  o f  Ohio EPA Regula t ion  EP-11-09, 

" R e s t r i c t i o n  on emiss ions  from i n c i n e r a t o r s "  i s  0 .10  pounds of 

p a r t i c u l a t e  matter p e r  1 0 0  pounds of combust ib le  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 empera tu re  of t h e  

s t a c k  gas  combine t o  make sampling d i f f i c u l t  and data as t o  com- 

p l i a n c e  w i t h  EP-11-09 has not  been o b t a i n e d .  However, d u r i n g  

s t e a d y  s ta te  o p e r a t i o n s  w i t h  t he  1850°P t empera tu re  developed,  i t  

i s  b e l i e v e d  t h e  i n c i n e r a t o r  o p e r a t i o n  i s  i n  compliance.  Open 

* burning  i s  p r o h i b i t e d  a t  FMPC i n  compliance w i t h a t a t e  of  Ohio .~ 

The p a r t i c u l a t e  

EPA Regula t ion  AP3-08. 
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