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SUMMARY 

This report contains environmental monitoring data collected 

at the Feed Materials Production Center during 1976. These data 

show that the average boundary concentrations of airborne radio- 

active contaminants from FMPC operations were no greater than 
0.5% of the guide levels published in ERDA Manual Chapter 0524 ,  (1) 

The resulting offsite radiation exposures would, therefore, be a 

small fraction of the standa’rds for uncontrolled areas, Radio- 

nuclides in wastewater did not present a significant potential 

for radiation exposure. 

Concentrations of envlronmentally important non-radioactive 

contaminants in water and air are also reported. Results show 

that FMPC operations did not cause State standards for these 

contaminants to be exceeded. 

INTRODUCTION 

The Feed Materials Production Center (FMPC) is an industrial 

facility owned by the United States Energy Research & Development 

Administration and operated by the National Lead Company of Ohio. 

It is located on a 1050-acre site about 20 miles northwest of 

Cincinnati, Ohio, Several rural communities are 1-3 miles away. 

See Figure 1 for a map.of the area. 
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FIGURE 1 Area Map 

. 



‘(3 

The p r i m a r y  work a t  t h e  FMPC 1s t h e  p r o d u c t i o n  o f  p u r i f i e d  

uranium metal and compounds f o r  u s e  a t  o t h e r  ERDA s i t e s .  

r e g a r d  t o  &an imo235  c o n t e n t ,  t h e  uranium may b e  dep le t ed ,  

normal, o r  s l i g h t l y  e n r i c h e d .  

I n  

The average  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  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  

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 .  

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  a n  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 .  

Impure s t a r t i n g  m a t e r i a l  Is d i s s o l v e d  i n  

Evapora t ion  and h e a t i n g  c o n v e 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  (UO ) powder. T h i s  compound i s  reduced  t o  uranium 

d i o x i d e  (UO ) w i t h  hydrogen and t h e n  conve r t ed  t o  uranium te t ra -  

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 .  

Uranium 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 .  T h i s  pr imary uranium metal 

i s  t h e n  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  ex t ruded  t o  form r o d s  o r  t u b e s .  

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

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  

3 

2 

S e c t i o n s  

These machined 

assembly i n t o  r e a c t o r  f u e l  e l e m e n t s .  
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Periodically, small amounts of thorium are processed. 

Thorium production steps, in general,.are similar to those fol- 

lowed in uranium production. Final products may be purified 

thorium nitrate solution, solid thorium compounds, or metal. 

AREA FEATURES 

Glacial action during the time of the Illinoian and 

Wisconsinan ice sheets gave the area its basic geological 

features, In the FMPC area, outwash from retreating glaciers 

filled in the wide valley of a large ancient river. Through 

this fill, the Miami River has cut its present course and the 

river bed is now located about 60 feet below the original surface 

level of the glacial deposits. Underlying the FMPC is about 50 

feet of a clay-rich till which may be a remnant of a large 

glacial moraine. Beneath the till is about 150 feet of sand and 

gravel which fills the buried valley of the pre-glacier river. 

In the FMPC area, that ancient valley is about three miles wide. 

The area east of the FMPC, in the Miami River flood plain, 

has fertile soil and is reported to contain some of the best 

farm land in the State. 

the flood plain, the thin soil mantle over the glacial drift is 

less fertile. 

In the gently rolling uplands west of 

Although there are.severa1 small industries nearby, the major 

economic activities in this rural area are farming, dairying, 

a. 
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and t h e  r a i s i n g  of beef c a t t l e .  

f i e l d  c o r n ,  soybeans and wheat. 

Farm c rops  i n c l u d e  sweet co rn ,  

Truck c rops  are  w i d e l y  grown 

and s o l d  a t . l o c a 1  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  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 ou t  about  20 m i l l i o n  

g a l l o n s  of  ground water p e r  day,  c h i e f l y  for 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 .  

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 .  

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

Pumping began j u s t  b e f o r e  t h e  FMPC was b u i l t .  

The M i a m i  R ive r  con t inuous ly  p rov ides  p a r t  o f  

Gravel  p i t  o p e r a t i o n s  are  a fami l ia r  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 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 t h e  r i v e r .  Other  opera-  

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 f ee t  

from t h e  r i v e r .  

Upstream from t h e  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  

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

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  use  is made o f  t h e  r i v e r .  

t h e  FMPC, t h e  popu la t ion  is sparse and i n d u s t r i e s  are small and 

Downstream from 

s c a t t e r e d .  About 1 8  miles away, t h e  M i a m i  meets t h e  Ohio R ive r .  

L -5- 
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In 1976, the total precipitation measured at the FMPC was 

30 inches. Monthly maximum and minimum values were 5.6 inches 

during August and 0.4 inch during December. 

ENVIRONMENTAL STANDARDS 

There are several sets of standards which can be applied to 

environmental samples collected in connection with FMPC opera- 

tions. These standards have been set-by ERDA and the State of 

Ohio Environmental Protection Agency (OEPA). 

ERDA standards for radiation protection must be met by con- 
tract operators such as the National Lead Company of Ohio. (1) 

Concentration Guides for radionuclides are established separately 

for air and water in work areas and in areas outside of ERDA 

control. 

For environmental monitoring purposes, E W A  critCria for air 

and water in uncontrolled areas are used as standards. At the 

FMPC, criteria for offsite or ambient air are applied to samples 

collected at the plant boundary. Criteria for offsite water are 

applied to river samples collected downstream from the point 

where the plant effluent reaches the river, but upstream from 

any known use of the water as a drinking water supply. 

Criteria used for non-radioactive contaminants in ambient 

air are those established by the Ohio EPA. ( 2 )  Water quality 

-6- . 
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criteria adopted by the Ohio EPA are mainly concerned with non- 

radioactive contaminants, but several radioactivity limits are 

included. ( 3 )  State water quality standards apply to the river, 

beyond a mixing zone permitted for industrial and municipal 

effluents. 

SAMPLE COLLECTION AND ANALYSIS 

Air. Conversion of impure uranium and thorium compounds to 

reactor-grade feed materials involves operations which generate 

radioactive dust, nuisance dusts, and corrosive mists or 

reaction products. 

used to confine this air and remove airborne contaminants,: 

including valuable material which is returned to the production 

processes. The filtered or scrubbed air is exhausted to the 

atmosphere. Sampling of these stack exhausts is maintained on a 

continuous schedule to determine the operating condition of the 

air cleaning systems. 

- 

Ventilation and air cleaning systems are 

Samples of particulate matter in air are continuously col- 

lected at six permanent sampling stations located on the project's 

outer boundary (see Figure 2 ) .  

drawn at a rate of about one cubic meter per minute through an 

8 inch x 10 inch filter which is changed weekly, 

At each boundary station, air is 

Filters are 

weighed before use and then reweighed after changing to obtain 

the weight of collected dust. After reweighing, the filter and 

1 

-7- ' 
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FIGURE 2 
FEED MATERIALS PRODUCTION CENTER 

ENVIRONMENTAL FEATURES 

0 BOUNDARY AIR U W L l M O  STATIONS 

SCALE - 1" = la@' 

INCINERATOR 
AND 

SEWAOE 
TREATWNT 

PLANT 
/ 
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its collection of dust are dissolved in acid and the solutions 
are analyzed for uranium and alpha and beta radioactivity. 

Counting.1~ done about seven days after the end of the collection 

period. After these analyses are completed the remaining solu- 

tion is held to provide a long-term composite for thorium 

analyses. Frequent thorium analyses are not considered necessary 

because of the small amount of thorium processed and the low 

concentration of thorium found in the boundary samples, Because 

of the low concentrations, analysis of annual composites for 

each station is considered adequate. 

Periodically during the year, air samples were collected at 

boundary station no. 2 for the determination of nitrogen dioxide. 

The NO2 samples were collected for 24-hour periods. 

Water. Each of the individual production plants on the 

project has sumps and equipment for the collection and initial 

treatment of process waste water. Uranium and thorium may be 

recovered as part of the treatment. Effluents from the plants 

are collected at a centrhl facility, called the General Sump, 

for additional treatment. The treated wastes are filtered or 

are discharged into a large pit where the solids settle to the 

bottom. Both the filtrate and clear effluent from the pit are 

combined with the other water streams and discharged to the 

Great M i a m i  River. See Figure 3 for a diagram of the process. 

-9- 
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*stom sewer water c m  be diverted to the Chemical Waste P i t  or the General Sump by first halting 
the pumping from both locations and then closing the gate valve. 

FIGURE 3 Liquid Waste Streams 
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Water sampling l o c a t i o n s  a r e  shown i n  F i g u r e  4 .  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  p l a n t  e f f l u e n t  l i n e ,  W2, a Parshal 

Flume t y p e  water sampler c o n t i n u o u s l y  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 h e  t o t a l  f low.  

t h i s  p o i n t  are c o l l e c t e d  d a i l y  f o r  a n a l y s e s .  Each sample i s  

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. One- and two- 

week composi tes  o f  t h e  d a i l y  samples are  ana lyzed  f o r  radium-226 

Twenty-four-hour samples from 

and radium-228 and one-month composi tes  are a n a l y z e d  f o r  thor ium.  

Long-term composi tes  are ana lyzed  f o r  o t h e r  r a d i o n u c l i d e s  o f  

i n t e r e s t .  

I n  F i g u r e  4 ,  t h e  r i v e r  sampling p o i n t s  are i d e n t i f i e d  as W 1 ,  

W3, and W4. 

d a i l y  grab sample i s  c o l l e c t e d .  A t  p o i n t  W3, downstream on t h e  

r i v e r  from t h e  e f f l u e n t  d i s c h a r g e ,  24-hour samples a r e  c o l l e c t e d  

by a con t inuous  sample r .  P o i n t  W4 i s  a t  Miamitown, 4.7 m i l e s  

downstream from t h e  mouth o f  Paddy's  Run. 

l e c t e d  weekly a t  t h i s  p o i n t .  Paddy's  Run i s  a small stream 

which f lows  a l o n g  the  s i t e ' s  west edge and j o i n s  t h e  M i a m i  River  

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 r u n - o f f 3  e x c e s s  water i n  t h e  s t o r m  sewer system 

ove r 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. 

A t  W1, ups t ream from t h e  e f f l u e n t  d i s c h a r g e ,  a 

Grab samples are c o l -  

Under normal c o n d i t i o n s ,  a l l  water r e a c h i n g  the  s to rm sewer l i f t  

s t a t i o n  i s  pumped t o  t he  l i n e  which l e a d s  t o  t h e  M i a m i  R ive r  

-11- 4 



w4 ir locohd 01 Miamitown, 
4.7 mllor fmm Paddy'. Run. 

a. 

FIGURE 4 FMPC and Surrounding Area 
0 BOUNDARY AIR SAMPLING STATIONS. 

W1, m, m b w4 - WATER SAMPLING LOCATIONS 
SCALE: 1" = 30s' 
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(see F i g u r e  3 ) .  

water t o  Paddy's Run, samples are c o l l e c t e d  from t h e  M i a m i  R ive r  

a t  Miamitown. It i s  u n l i k e l y  t h a t  t h e  i n t e r m i t t e n t  f low of 

s torm 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  

It c o n t a i n s  no p r o c e s s  waste d i s c h a r g e s .  

Because of t h e  o c c a s i o n a l  d i s c h a r g e  of  s torm 

A t  l e a s t  one sample p e r  week from each  o f  t he  t h r e e  r i v e r  

sampl ing  p o i n t s  i s  ana lyzed  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. 

radium-226 and radium-228. 

Monthly composi tes  from each  l o c a t i o n  are ana lyzed  for 

Soil and R i v e r  Sediment .  Once e a c h  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 sampl ing  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 deep. 

are t a k e n  about  1 . 5  meters apar t .  

f o r  uranium t o  o b s e r v e  the  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 .  

Each sample 

The c o r e s  

These samples are ana lyzed  

Sediment samples were c o l l e c t e d  from t h e  banks o f  t he  Miami 

R ive r  and ana lyzed  f o r  uranium t o  de t e rmine  i f  material was 

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

bank, n e a r  t he  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 .  

ana lyzed .  

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 

P .  

-13- 



MONITORING DATA 

Environmental data collected during 1976 are given in the 

accompanying tables. 

standard for each significant contaminant. Confidence limits 

given in the tables are derived from analytical variations or 

from the statistical error inherent in radioactivity determina- 

Comparisons are made with the applicable 

tions. 

Data in Table 1 show that average airborne uranium concen- 

trations at the boundary sampling stations were no greater than 

0.5% of the standard for offsite areas. It is concluded from 

these data that any offsite radiation exposure resulting from 

FMPC airborne contaminants would be a small fraction of the 

standards given in reference 1. 

According to stack monitoring data, the total amount of uranium 

released to the atmosphere during 1976 was 0.03 Curies. 

The concentrations of particulate matter found at the boundary 

are given in Table 2. 

of particulate matter did not exceed the OEPA limit for the annual 

arithmetic mean. The FMPC contribution to ambient air particulate 

matter cannot be assessed from these data. 

boundary stations are located near roads where traffic dust is 

generated. Also ,  BS4, BS5, and BS6 are located near agricultural 

lands, and periodic farming activities cause high dust levels. 

At all locations the average concentration 

Except for BS3, all 

-14- 
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TABLE 2 Non -Radioactive Gntaorinantr in Air 

Gncentruion Range Aversge Concentrstion 

b d m 3  h / m 3  
5% Detection Scandud 

Sampling N ~ k r  

pLg/m3 %Of G n i d e n c e  ~~~~l (2 )  
Contaminmt Point of Maximum Minimum 

(1) Samples Level Stdud 

0s 1 52 85 29 48 80 
3 1  49 8 2  
2 9  48 80 

BS2 52 
BS3 52 94 
BS4 5 1  125 34 5 9  9 8  
BS5 52 108 33 5 1  8S 
BS6 5 1  104 22 53 88 

25% 1 pg/rn3 60 pg/m” 

88,  
Ppnicul u e s  

Nitrogen Dioxide BS2 9 95 I 25 44 44 213% 1 pg/aP3 100 uLg/m3 

Footnot- 
(1) see sampling locuions shown in Figure 2. 
(2) Ohio Ambient Air  Quality Standards. 

4. 

-1 6- 
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Also shown i n  Table  2 are  r e s u l t s  f o r  N O 2 .  All samples were 

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

p r o d u c t i o n . a r e a  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  State ambient a i r  s t a n d a r d .  

The N o 2  

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 uranium, radium-226, radium- 

228, and a lpha  and beta r a d i o a c t i v i t y  i n  t h e  M i a m i  R i v e r .  There 

is no s i g n i f i c a n t  d i f f e r e n c e  between t h e  upstream and downstream 

c o n c e n t r a t i o n s  of radium and uranium. All c o n c e n t r a t i o n s  are 

well w i t h i n  t h e  ERDA l i m i t  f o r  water i n  u n c o n t r o l l e d  areas. 

Average c o n c e n t r a t i o n s  o f  a lpha  r a d i o a c t i v i t y  were above the  

State  s t a n d a r d ,  bo th  ups t ream and downstream from t h e  FMPC d i s -  

charge  p o i n t .  

In fo rma t ion  g i v e n  i n  Tab le  4 shows the  t o t a l  q u a n t i t y  of  t e n  

r a d i o n u c l i d e s  d i scha rged  d u r i n g  1976 and the  ave rage  concent ra -  

t i o n s  i n  the p l a n t  e f f l u e n t  as measured a t  t h e  f i n a l  o n s i t e  

a c c e s s  p o i n t ,  W2. The ave rage  c o n c e n t r a t i o n s  are  a l l  below the  

l i m i t s  g iven.  i n  ERDAM-0524 f o r  water i n  u n c o n t r o l l e d  areas. 

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

a s s e s s i n g  the  adequacy of  waste t r e a t m e n t  e f f o r t s  and t h e  c o n t r o l  

of  contaminant  releases. It i s  much easier t o  get cont inuous  

r e p r e s e n t a t i v e  samples of  t h e  e f f l u e n t  t h a n  of  t h e  r i v e r  and 

r a d i o n u c l i d e s  can g e n e r a l l y  be de te rmined  wi th  greater r e l i a b i l i t y  

i n  e f f l u e n t  samples t h a n  by a n a l y s i s  o f  r i v e r  samples a f t e r  t h e  

r a d i o n u c l i d e s  have undergone a large d i l u t i o n .  

-17- 
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TABLE 4 Radionuclides in Liquid Effluent (1) 

Contaminant 

Fluoride 

Nitrate 

I Total 
Radionuclide Curies 

Maximum Minimum Average Concentration 
Conc. Conc. 95% Detection 
Found Found mg/l Standard Limits 
mr/ l  m r A  

~ Sampling Number 

(1) Samples 

WI 52 1.1 0.1 0.5 38 
w3 52 1.2 0.2 0.6 46 f15% 0.1 mg/I 

w4 52 1.2 0.2 0.5 38 

WI 52 39 6 13 37 35 mg/I w3 52 49 11 19 54 210% 0.3 mg/l 

Poin t  of ' Of Confidcnce Limit st and ard 

1.3 mg/l 

(2)  

( 2 )  
w4 52 43 I 9 I 17 48 

Cesium- 137 2 x 10'2 4 . 0 X  10- 0.2 2 x 1 0 ' ~  

5.9 x 1o"O 0.01 5 x 10'8 

1.0 x 10-8 33 3 x 10-8 
1 .2X  40 3 x 1 0 4  
4.7 x 10-0 0.05 I x 10 '~  
1.3 x 1 0 ' ~  4 3 x 1 0 ' ~  

n o r i u m  I 6 x 1 0 ' ~  18.6 x io-10 0.09 1 x  10" 
Uranium I 2.4 x 10-1 13.5 x io-' 1 .e 2 x 10'~ 

2.6 X 10-l' 0.009 3 x 10" 

2.2 IO-'' 0.004 5 x 

Footnotes: 
Radionuclides discharged direct ly  to the  Great Miami River 
through a buried pipeline. An additional 0.3 X IO" cur ies  
of uranium was discharged in the  precipitation run- off 
which flowed to Paddy's Run v ia  the storm sewer outfall 
drainage ditch. 
ERDA Manual Chapter 0524, Annex A, T a b l e  11, Concentration 
Guides for water i n  uncontrolled areas. T h e s e  Guides u e  for 
water s u c h  as the  Great Miami River and y e  not meant to be 
applied to the plant effluent. They are  l is ted here  for comparison 
purposes, only. 

Footnotes: 
(1) See s.mplin6 l o c u i o n s  shown in Figure 4. 
(2) Ohio EPA ReBuluioa  EP- 1, Water Quality Standards,  Jan. 8. 1975. 

-. 
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During 1976, the average flow of plant effluent was 0 . 5  mil- 

l i o n  gallons per day. The average.river flow was 1523 million 

gallons per day, which means that on an average basis, each 

gallon of FMPC effluent was mixed with 3046 gallons of river 

water. At this mixing ratio, radium-226 and radium428 from the 

FMPC would have amounted to only 0.01% each, of the ERDAM-0524 

limit for water in uncontrolled areas. The percentages shown 

for the other nuclides in Table 4 would have been similarly 

reduced. 

Operations at the FMPC did not cause any State standard f o r  

non-radioactive contaminants to be exceeded in the river. The 

contaminants listed in Table 5 were selected for analysis and 

reporting because of the possibility of adding to the river con- 

centrations greater than 1% of the applicable State standards. 

Table 6 is a summary of pH data. 

There are no standarda for comparison with the results for 

uranium in soil listed in Table 7. Although normal concentra- 

tion f o r  uranium in local soil is 1-4 pg/g, there are no hazards 

associated with the increased concentrations caused by FMPC 

operations. External radiation from uranium is slight and the 

exposure contribution from these boundary concentrations would 

be considerably less than 1% of the Radiation Protection Standard 

for people in uncontrolled areas. 

-20- 



TABLE 6 Hydrogen Ion Concenrzatian 

w3 
9 4  

52 7.3 - 8.4 6.0 - 9.0 
52 7.1 - 8.9 

TABLE 7 UraniumInSoil 

Sampling 
Point  

(2) 

B S l  

Uranium Concentration (1 )  
957. Detection 

L e v e l  

r 

W d g  LCi/g Confidence Level  

18 6.0 X 10" 
BS2 1 22 I 7.4 X 10" I I 
BS3 
BS4 
BS5 
BS6 

?257.  0.5 V g / g  
117 39.1 X 10" 

9.4 3.1 X 10" 
15 5.0 X 10" 
17 5.7 x 10'' 

~~ ~~~ ~~ 

Footnotes: 
( 1 )  Results on dry bas is .  
(2)  See sunpling locations shown in Figure 2. 

4 
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Uranium d e p o s i t e d  on t h e  ground w i l l  b e  s lowly  s o l u b i l i z e d  

and t r a n s p o r t e d  as s u r f a c e  water p e r c o l a t e s  th rough t h e  s o i l .  

The rate of movement w i l l  depend on a number o f  f a c t o r s ,  

i n c l u d i n g  t h e  amount o f  annua l  p r e c i p i t a t i o n ,  uranium compounds 

invo lved ,  s o i l  c a r b o n a t e  c o n t e n t ,  and amount o f  o r g a n i c  material 

i n  t h e  upper  s o i l  h o r i z o n .  The degree of  movement i n  an  

u n d i s t u r b e d  l o c a t i o n  n e a r  boundary sampl ing  s t a t i o n  no. 3 i s  

shown by t h e  data i n  Table  8 .  Minor s u r f a c e  d e p o s i t i o n  o f  

uranium began abou t  25 y e a r s  ago w i t h  peak  d e p o s i t i o n  o c c u r r i n g  

about  15-20 years a g o ,  Cons ide r ing  t h i s  u n c e r t a i n t y  i n  s u r f a c e  

d e p o s i t i o n  r a t e ,  i t  appears tha t  the v e r t i c a l  movement o f  uranium 

th rough  t h e  s o i l  a t  t h i s  l o c a t i o n  has been a t  about  0 . 5  i n c h  p e r  

y e a r .  

The r e s u l t s  o f  sediment  sampl ing  g i v e n  i n  Table 9 do n o t  

i n d i c a t e  any bui ld-up  of  uranium a l o n g  the edge o f  the water 

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

p r e s e n t  i n  t h e  s i t e  e f f l u e n t  i s  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 t e r  mixing i n  the  r i v e r .  

Furthermore,  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  

channel  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 .  

-22- 



TABLE 8 Uranium Concentration In soil vs Depth 

Soil Depth, 

0- 2 
3 -  4 
5 -  6 
7- 8 
9-  10 

11- 12 

Inches 
Uranium, 
V g / g  (1) 

125 
A2 
20 
10 
5.2 
3.5 

~~ 

Footnotes: 
(1) Results on dry basis. 

TABLE 9 Uranium In Miami River Sedirnenr 

Distance from 
FMPC 

0.8 x 10'' 

upstream 
3.7 miles 1.8 0.6 X lo-' 
1.5 miles 2.4 

50 feet 4.8 
0.8 mile 1.6 
313 miles 1.3 
4.5 miles (2) 1.3 
4.7 miles (3)  2.0 

Downstream 
1.6 *: IO-' 
0.5 X IO* 
0.4 X 10" 
0.4 x 10'' 
0.7 X IO-' 

.ation ( 1) 

Confidence 

Det ec cion 
Level 

f257. 0.5 kg/g 

Foatnocer: 
(1) Results on dry basis. 
(2) Upsueam of mouth of Paddy's Run. 
(3)  Downstream of mouth of Paddy's Run. 

-. 
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NPDES PERMIT 

A permit to discharge liquid effluent has been issued to the 

FMPC by the U. S. Environmental Protection Agency. The permit 

was issued under the National Pollutant Discharge Elimination 

System (NPDES) and it contains maximum and average limits for 

18 parameters at four plant locations. Schedules for sampling 

are specified and results are reported to the EPA on a quarterly 

basis. Table 10 lists the 18 parameters and also shows the 

degree of compliance achieved during 1976. 

the table remain in effect until June 3 0 ,  1977. 

The limits shown in 

RADIATION EXPOSURE 8STIMATIONS FOR 1976 

Based on the reasoning outlined below, it is concluded that 

radiation doses to the public from activities at the FMPC during 

1976 did not exceed one percent of ERDA radiation protection 

standards . Intakes of radionuclides from water, food, and 

air are considered as the only potential sources of exposure. 

As discussed below, exposure from FMPC radionuclides in water I s  

not likely. A hypothetical radiation dose from FMPC radio- 

nuclides in food is calculated and, even if likely to be received, 

is small enough to be considered insignificant. 

.Water, As shown in Table 4, radium was the radionuclide 

present in the plant effluent at the greatest percentage of the 

limits specified in EFtDM-0524. Radium-226 and radium-228, from 

p.  -24- . 
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BS2 
Bs3 
BS4 

13S5 

LOCUioO 

0.006 - 0.012 
0.008 - 0.012 
0.006 - 0.011 
0.006 - 0.012 

Manhole- 175 

Pit Cleuwell 

Sewage Treatment 
PIMC Effluent 

storm sewer 
0utfa11 

TABLE 10 1976 NPDES Summ 

P arsine t er 

Residud chlorine 
Dissolved solids 
Nitrate (N) 
Ammonia (N) 
Chloride 
Fluoride 
Chromium 
Iron 
Oil & Crease 
Flow, MGP 
pH 
SusDended solids 
5 -  Day BOD 
Suspended solids 
F e c d  coliform bacteria 

(No. per 100 ml) 
Suspended solids 
Oil & Grease 
DH 

- 
Daily 

Maximum 
mg/l (1) 

0. 5 
18000 
4000 

200 
450 

15 
0.25 
3.0 

50 

6.5- 10.0 
125 
40 
40 

400 

100 
15 

6.5- 8.5 

- 

V 

Daily 
iverage 

- 
ng/l (1) ... 
no0 
I800 

75 
290 

6 
0.15 
1.2 

0.9 
30 

- - 
70 
20 
20 

200 

30 

- 

- 
.-* .-. - 

Footnote 
(1) Results in mg/l except as noted. 

TABLE 11 Radiation Dose Rates At  Site Boundary 

Compliance 
With Permit 
Limits, 9. 

100 
99 

100 
84 
99 

100 
95 
68 

100 
100 
99 

100 
100 
100 
100 

54 
97 
91 

Dose Rate, mR/hr 
Ranne I Averane Location (1) 

I .. - 
BS 1 I 0.006- 0.010 I 0.008 

0.010 
0.010 
0.009 
0.009 

BS6 0.008 - 0.015 . 0.012 

FOOCllOcC: 

(1) See Figure 4. 
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the FMPC amounted to 0.02% of the permissible intake limit for 

persons l'iving at the plant boundary. Bone I s  the critical 

organ for radium and the radiation protection standard for bone 

is 1 . 5  rem/year. Therefore, if a resident used downstream water 

from,the Miami River, the possible radiation dose to bone from 

the intake of FMPC radium would have been 3 x rem. This is 

a negligible dose and, in addition, there is no known downstream 

use of the river as a potable water supply. 

Food. - It is possible for  locally grown vegetables to contain 

trace amounts of uranium either from FMPC operations or from 

uranium which occurs naturally in the soil. The average concen- 

tration o f  uranium found in vegetables grown near the FMPC is 

0.016 micrograms per gram wet weight. If we assume that a 

boundary resident consumes one pound of such vegetables per day, 

his uranium intake would be 7 micrograms per day. This amount 

of uranium is 0 . 0 0 5 %  of the intake permitted in drinking water. 

The gastrointestinal tract is the critical organ for ingested 

uranium and the radiation protection standard for the GI tract 

Is 1.5 rem/year. Therefore, the radiation dose to the GI tract 

from total ingested uranium (including background) would have 

been 7.5 x rem. 

Air. - As shown in Table 1, the highest average concentration 

of uranium in air was found at Boundary Sampling Station No. 3. 
This average is 0.5% of the standard for insoluble uranium given 
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i n  ERDM-0524. 

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  1.5 rems/year t o  a 

boundary r e s i d e n t .  

The c r i t i c a l  organ i s  t h e  lung  and t h e  r e l a t e d  

There fo re ,  t he  r a d i a t i o n  dose  t o  the  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 0.008 rem. 

Maximum R a d i a t i o n  Dose At-The S i t e  Boundary. The maximum 

lung  exposure  a t  t h e  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 e c h n i q u e s .  

a v a l u e  of  0.008 rem o r  0.5% 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. 

released ( 0 . 0 3  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  g i v e s  a 

v a l u e  of 0 .001  rem o r  0.007% o f  t he  s t a n d a r d .  

As no ted  i n  t he  p rev ious  s e c t i o n ,  

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

Throughout 1976,  gamma r a d i a t i o n  a t  t h e  s i x  boundary sampl ing  

s t a t i o n s  was measured wi th  thermoluminescent  dos ime te r s  which 

were changed and p r o c e s s e d  eve ry  three months. 

g i v e n  i n  T a b l e  11. 

measured a t  BS6. 

t h e  FMPC i s  about  0 .010 W h r ,  as i n d i c a t e d  by t h e  ave rages  f o r  

BS2 and BS4, which are b o t h  l o c a t e d  about  4000 fee t  away from t h e  

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

was due t o  FMPC o p e r a t i o n s ,  t h e  maximum dose  a t  t h e  boundary 

R e s u l t s  are 

The maximum annua l  a v e r a g e ,  0 .012  m R / h r ,  was 

Background r a d i a t i o n  i n  the g e n e r a l  area around 

If  0.002 mR/hr a t  BS6 

would have been 0 . 0 2  R. This  f i g u r e  i s  4% o f  t h e  ERDAM-0524 

l i m i t  f o r  a dose  t o  i n d i v t d u a l s  a t  p o i n t s  o f  maximum probab le  

exposure.  
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Maxlmum Dose To An I n d i v i d u a l .  Ai rborne  uranium I s  t h e  o n l y  

s i g n i f i c a n t  sou rce  o f  exposure  from FMPC o p e r a t i o n s .  As noted  

i n  a p reced ing  s e c t i o n ,  t h e  h i g h e s t  ave rage  uranium concent ra -  

t i o n  was found a t  Boundary S t a t i o n  No. 3. 

t o  t h i s  l o c a t i o n  i s  abou t  1600 f e e t  away. 

f a c t o r  of 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 -  

borne uranium was 8 x 

The n e a r e s t  r e s i d e n c e  

Assuming a n  occupancy 

rem o r  about  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  pro-  

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  

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  o f  th ree  when a p p l i e d  

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

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  the 

FMPC p r o d u c t i o n  area. 

sample o f  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 exposure  

l i m i t  should  b e  o n e - 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  
-12 r e p o r t ,  o r  0.7 x 1 0  

The community 

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  

pCi /ml l .  

Boundary S t a t i o n  No. 2 i s  the  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 0.62 x 1 0  

p C L / m i .  

lower  s i n c e  the  2.5 miles between FMPC and Ross i s  about  s i x  

times the  dis tance from the p r o d u c t i o n  area c e n t e r  t o  t he  

Boundary Sampling S t a t i o n .  

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  of t h e  

-12 
pCi/mll. T h i s  i s  0 . 9 %  of 0 . 7  x 1 0  -1 4 

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 

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 -  

boundary c o n c e n t r a t i o n ,  o r  0 . 3 %  o f  0 . 7  x 1 0  -12 p C i / m t .  
4 - 
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The uranium l i m i t  of 0 . 7  x 10 -I2 P C i / m l l  f o r  Ross r e s i d e n t s  

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 

of t h e  exposed p o p u l a t i o n .  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  0.3% of  0 . 5  rem, 

o r  1 . 5  x 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 wi th  t h e  p o s s i b l e  exposure  from a i r b o r n e  

uranium. 

water s u p p l y .  T h e r e f o r e ,  there  would b e  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 .  

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

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 Treat- 

ment 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 ) .  

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 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 i n  Table  1 2  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  the  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  the  federal  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) .  

P r i o r  t o  d i s c h a r g e  from the Sewage Treatment P l a n t ,  

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 

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  of 300,000 

l b s .  o f  steam p e r  hour .  State  o f  Ohio EPA R e g u l a t i o n  EP-11-10, 

a. 
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Suapaded Solids 

F e e d  Gliform 

PH 

TABLE 12 Sewage Tteecment Plant Dam 

7 days ( d l )  45 9 m u .  
Reduction (9.) 285 96 

30 days (per lorn)  200 2 8Vg. 

(per 1o(lml) 400 20 m u .  7 days 
(CMle) 6.0 - 9.0 7.0 - 8.8 

1976 FMPC 
Monthly Results 

P u . m s t a  EPA Scandud 

30 18Vg. 

Footnoras: 
(1) Sampling period. 
(2) R-hl determined from malyris of %wage Trestmeac P~MC infhent 

md effluent sampler. 

A .  
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"Restriction on emission of particulate matter from fuel-burning 

equipment" .establishes 0.13 pounds of particulates per million 

BTU input as the maximum limit on emissions of particulates from 

a steam generation plant with such capacity. Repeated stack 

sampling tests have shown that the range of particulate emis- 

sions from the steam generation plant stacks is 0.25 - 0.40 lbs. 
per million BTU input. 

It has been estimated that only two boilers will be needed 

for projected future operations at the FMPC. Electrostatic 

precipitators have been approved f o r  these two units and a sub- 

contract has been awarded for installation. It is anticipated 

that the installation will be completed by December 1, 1978, and 

the FMPC will be in compliance with the Ohio particulate emission 

limit as of December 30, 1978. 

Sulfur dioxide emission limits for stationary facilities in 

Ohio such as the FMPC steam generation plant are in dispute 

between the regulatory agencies and therefore at this time it is 

impossible to state compliance status. However, low sulfur coal 

(1.66% sulfur) was burned during 1976 and the future use of coal 

containing less than 1% sulfur is planned in order to meet con- 

templated SO2 emission requirements. 

Particulates From Industrial Processes. Maximum rates of 

emissions of particulates from industrial processes are prescribed 
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In State of Ohio EPA Regulation EP-11-11, "Restriction of emis- 

slon 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 

the destruction of combustible trash, paper, wood, etc. It is 

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

of +1850°F temperature in the stack gases. 

emission limit prescribed By State of Ohio EPA Regulation 

EP-11-09, ltRestriction on emissions from incinerators" is 0.10 

pounds of particulate matter per 100 pounds of combustible refuse 

charged. Inaccessability of the stack and the high temperature 

of the stack gas combine to make sampling difficult and data as 

to compliance with EP-11-09 has not been obtained. However, 

during steady state operations with the 1850°F temperature 

developed, particulate emissions from the incinerator operation 

are minimized. 

with State of Ohio EPA Regulation AP3-08. 

The particulate 

Open burning is prohibited at FMPC in compliance 
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