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SUMMARY 

This report. contains environmental monitoring data collected 

at the Feed Materials Production Center during 1977. These data 

show that the average boundary concentrations of airborne radio- 

active contaminants from FMPC operations were no greater than 

0.4% of the guide levels published in ERDA Manual Chapter 0524. (1) 

The resulting offsite radiation exposures would, therefore, be a 

small fraction of the standards for uncontrolled areas. Radio- 

nuclides in wastewater did not present a significant potential 

for radiation exposure. 

Concentrations of environmentally important nonradioactive 

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 Department of Energy and 

operated by the National Lead Company of Ohio. 

located on a 1050-acre site about 20 miles northwest of Cincinnati, 

Ohio. 

a map of the area. 

The facility I s  

Several rural communities are 1-3 miles away. Figure 1 is 

The primary work at the FMPC is the production of purified 

uranium metal and compounds for use at other DOE sites. In 
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FIGURE 1 Area Map 
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regard t o  uranium-235 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 .  The ave rage  c o n t e n t  i s  c l o s e  t o  normal. 

Uranium produc t ion  may b e g i n  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  va r ious  uranium com- 

pounds. 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 

the  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- 

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  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  c o n v e r t  t he  n i t r a t e  s o l u t i o n  t o  ura- 

n ium 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  ( U 0 2 )  w i t h  hydrogen and t h e n  converted 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 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 .  T h i s  primary uranium meta l  

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 rods o r  t u b e s .  S e c t i o n s  

are t h e n  c u t  and machined t o  f i n a l  dimensions.  These machined 

c o r e s  are  sh ipped  t o  o t h e r  DOE s i tes  f o r  canning and f i n a l  

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

3 

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

p r o d u c t i o n  s t e p s ,  i n  g e n e r a l ,  are similar t o  t h o s e  fo l lowed i n  

uranium product ion .  F i n a l  p r o d u c t s  may b e  p u r i f i e d  thor ium 

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

-3- 



AREA FEATURES 

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

Wisconsinan i c e  s h e e t s  gave t h e  a r e a  i t s  b a s i c  g e o l o g i c a l  

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

f i l l e d  i n  t h e  wide V a l l e y  of a large a n c i e n t  r i v e r .  

f i l l ,  t h e  M i a m i  River  has c u t  i t s  p r e s e n t  cour se  and t h e  r i v e r  

bed i s  now l o c a t e d  about  60 fee t  below the o r i g i n a l  s u r f a c e  l e v e l  

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

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

Beneath t h e  t i l l  i s  about  150 f ee t  o f  sand and g r a v e l  which f i l l s  

Through t h i s  

the  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. 

The area east  of t h e  FMPC, i n  t h e  M i a m i  River  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 the  bes t  farm 

l and  i n  t h e  State .  I n  t he  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 ,  t h e  t h i n  soil mant le  over  t h e  g l a c i a l  d r i f t  i s  less  

f e r t i l e .  

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

economic a c t i v i t i e s  i n  t h i s  r u r a l  area are 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 crops  Inc lude  sweet co rn ,  f i e l d  

corn ,  soybeans and wheat. Truck crops  are w i d e l y  grown and s o l d  

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

The g l a c i a l  t i l l  and the  Miami River  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 
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located about one mile from the FMPC pumps out about 20 million 

gallons of ground water per day, chiefly for industries in and 

near Cincinnati. Pumping began dust before the FMPC was built. 

The permeable glacial deposits, called valley-train, house the 

bountiful deep aquifer from which the water company and the FMPC 

draw supplies. The Miami River continuously provides part of the 

aquifer recharge. 

Gravel pit operations are a familiar sight in the M i a m i  Valley. 

Some operations are located along the river, with a sand dike 

separating gravel washwater from the river. Other operations are 

within the flood plain, but are several hundred feet from the 

river. 

Upstream from the FMPC, the river receives substantial amounts 

of industrial and municipal wastes. The cities of Dayton, 

Middletown, Hamilton, and Fairfield are major contributors, Little 

recreational use is made of the river. Downstream from the FMPC, 

the population is sparse and industries are small and scattered. 

About 18 miles away, the M i a m i  meets the Ohio River. 

In 1977, total precipitation at the FMPC was 40 inches, 

measured as water. Monthly maximum and minimum values were 6.1 

inches during December and 1.2 inches during February. 

-5- 



ENVIRONMENTAL STANDARDS 

There are several Sets of standards which can be applied to 

environmental samples collected in connection with FMPC opera- 

tions. 

Ohio Environmental Protection Agency (OEPA). 

These standards have been set by DOE and the State of 

DOE 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 DOE 

control. 

For environmental monitoring purposes, DOE criteria for air 

and water in uncontrolled areas are used as standards. 

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. 

At the 

Criteria used for nonradioactive contaminants in ambient air 

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

adopted by the Ohio EPA are mainly concerned with nonradioactive 

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. 

-6- 



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. 

fine this air and remove airborne contaminants, including valuable 

material which is returned to the production processes. 

filtered or scrubbed air is exhausted to the atmosphere. 

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 used to con- 

The 

Sampling 

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. 

weighed before use and then reweighed after changing to obtain 

the weight of collected dust. 

its collection of dust are dissolved in acid and the solutions 

are analyzed for uranium and alpha and beta radioactivity. 

ing is done about seven days after the end of the collection 

period. 

is held to provide a 1Qng-term composite f o r  thorium analyses. 

Frequent thorium analyses are not considered necessary because of 

the small amount of thorium processed and the low concentration 

At each boundary station, air is 

Filters are 

After reweighing, the filter and 

Count- 

After these analyses are completed the remaining solution 

-7- 



FIGURE 2 
FEED MATERIALS PRODUCTION CENTER 
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of thor ium found i n  t h e  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  compOSlteS f o r  each  s t a t i o n  i s  

cons idered  adequate .  

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

two boundary s t a t i o n s  f o r  t h e  de t e rmina t ion  o f  n i t r o g e n  d i o x i d e .  

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

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

p r o j e c t  has sumps and equipment f o r  t h e  c o l l e c t i o n  and i n i t i a l  

t rea tment  of  p r o c e s s  waste water. Uranium and thorium may b e  

recovered  as p a r t  o f  t h e  t r ea tmen t .  E f f l u e n t s  from the  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 reated wastes are f i l t e r e d  o r  are 

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

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

w i t h  t h e  o t h e r  w a t e r  streams and d i scha rged  t o  t h e  Great Miami 

Rive r .  See F igure  3 for a diagram of  t h e  p r o c e s s .  

Water sampling l o c a t i o n s  are 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 lan t  e f f l u e n t  l i n e ,  W2, a Parshal Flume type  

water sampler con t inuous ly  c o l l s 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.  Twenty-four-hour samples from t h i s  p o i n t  are 

c o l l e c t e d  d a i l y  f o r  a n a l y s e s .  Each sample i s  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 ,  non- 

f i l t e r a b l e  s o l i d s  and pH. One- and two-week composi tes  of t h e  

-9- 
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TREATED EFFLUENT FROM 
PRODUCTION PLANTS 

4 

OVERFLOW F R W  

TO PADDY'S RUN 
HEAVYRUN-OFF 

-DWC 11-10 
REV. OWC 4-76 

b 9 

SEWAGE LIFT STATION 
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PLANT HOUSE 0- SEWAGE 

TREATED 
WASTEWATER 

CHEMICAL i t - -  WASTE 

4-4-w TREATED WASTEWATER ,-, 

LIQUID 

WATER 
PLANT 

1 
1 

PLANT a 

1 

FILTERS 
b 

t 
SOLIDS TO 

PIT STORAGE 

F GATE VALVE' 

GREAT MIAMI RIVER 

*storm sewer water can be diverted to the Chemical Waste Pit or the General Sump by first halting 
the pumping from both locutions and then closing the gate valve. 

FIGURE 3 Liquid Waste Streams 
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W4 i s  l o c d  01 Miomitown, 
4.7 milor from Poddy'r Run. 

FIGURE 4 FMPC and Surrounding Area 

. BOUNDARY AIR SAMPLING STATlWS. 

W l ,  W2, W3 & W4 - WATER SAMPLING LOCATIONS 
SCALE: 1" = 1055' 

I S  



daily samples are analyzed for radium0226 and radium-228 and one- 

month composites are analyzed for thorium. 

are analyzed for other radionuclides of Interest. 

Long-term composites 

In Figure 4, the river sampling points are Identified as W1, 

W3, and W4. At W1, upstream from the effluent discharge, a daily 

grab sample is collected. At point W3, downstream on the river 

from the effluent discharge, 24-hour samples are collected by a 

continuous sampler. Point W4 is at Miamitown, 4.7 miles downstream 

from the mouth of Paddy's Run. 

at this point. Paddy's Run is a small stream which flows along 

the site's west edge and Joins the Miami River about two miles 

away from the FMPC southern boundary. During periods of heavy 

Grab samples are collected weekly 

run-off, excess water in the storm sewer system overflows to a 

drainage ditch which discharges into Paddy's Run. Under normal 

conditions, all water reaching the storm sewer lift station I s  

pumped to the line which leads to the Miami River (see Figure 3). 

Because of the occasional discharge of storm water to Paddy's Run, 

samples are collected from the Miami River at Miamitown. It is 

unlikely that the intermittent flow of storm water would have any 

effect on river water quality since it contains no process waste 

discharges. 

At least one sampie per week from each of the three river 

sampling points is analyzed for uranium, alpha and beta radio- 

activity, chloride, fluoride, nitrate, non-filterable solids, and 

pH. Monthly composites from each location are analyzed for 

radium-226 and radium-228. 

-12- 



Soil and River Sediment. Once each year, soil samples are 

collected near the SIX boundary sampling stations. Each sample 

consists of s i x  cores, 2 cm diameter and 10 cm deep. The cores 

are taken about 1.5 meters apart. These samples are analyzed f o r  

uranium to observe the possible contribution from stack effluents. 

Sediment samples were collected from the banks of the Miami 

River and analyzed for uranium to determine if material was 

accumulating below the site outfall. Sediment from-the river 

bank, near the water line, was collected by scraping up the top 

two inches. Only the portion passing a 50-mesh screen was 

analyzed 

MONITORING DATA 

Environmental data collected during 1977 are given In the 

accompanying tables. Comparisons are made with the applic.able 

standard for each significant contaminant. Confidence limits 

given in the tables are derived from analytical variations or f rom 

the statistical error inherent in radioactivity determinations. 

Data in Table 1 show that average airborne uranium concentra- 

tions at the boundary sampling stations were no greater than 0.4% 

of the standard for offsite areas. It is concluded from these 

data that any offsite radiation exposure resulting from FMPC air- 

borne contaminants would be a small fraction of the standards 

given In reference 1. 
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According to stack monitoring data, the total amount of ura- 

nium released to the atmosphere during 1977 was 0 . 0 2 7  Curies. 

The concentrations of particulate matter found at the 

boundary are given in Table 2. At all locations the average 

concentration 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. Excep? 

for BS-3, all boundary stations are located near roads where 

traffic dust is generated. Also, BS-4, BS-5, and BS-6 are located 

near agricultural lands, and periodic farming activities cause 

high dust levels. 

Also shown in Table 2 are results for N O Z .  A l l  samples were 

collected at BS-1 and BS-2 because the wind generally moves from 

the production area and power plant toward the north and northeast. 

The average NO2 results are below the State ambient air standard. 

Table 3 contains information on uranium, radium-226, 

radium-228, and alpha and beta radioactivity in the Miami River. 

There is no significant difference between the upstream and down- 

stream concentrations of radium and uranium. All concentrations 

a r e  well within the DOE limits for water in uncontrolled areas. 

The average concentration of gross alpha radioactivity was above 

the State standard at the two sampling locations downstream from 

the FMPC discharge point. 
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S w h 8  
G a c d o M c  Pdor 

(1) 

BS I 
BS2 
Bs3 
BS4 
BS5 
BS6 

Nirr08en BS 1 
Dioxide BS 2 

P uticul ~ e s  

- 
kootnores: 
(1)  See sampling 10cui00~ shorn io Figure 2 
(2) Stue of Ohio Ambient &r Quality h a d u d s .  

Number CooceowuioaRm8e Aver88c bOCtnu8Uoa 

Samples hximum Mini- 

, Dercctioa standud 

Level ( 2) 95% 
Coofideoce 

Level 

of 
7. of 

cLJm3 W m 3  Br’m3 standud 

52 84 21 46 77 
52 88 24 4s 7s 

52 102 24 53 88 

52 106 27 49 82 
51 108 26 48 80 

2 111 48 80 80 215% Ipde’ loOcL8/m3 
6 87 6 30 30 

51 91 24 47 78 1 1 ~ 8 / m ~  60pB/m3 2 5% 
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Informat ion  g iven  i n  Table  4 shows t h e  t o t a l  q u a n t i t y  of 11 

r a d i o n u c l i d e s  d ischarged  d u r i n g  1977 and t h e  average  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  access  

p o i n t ,  W2. Except f o r  radium-228, t h e  average  c o n c e n t r a t i o n s  are 

a l l  below t h e  l i m i t s  g iven  i n  ERDAM-0524 f o r  water  i n  uncon t ro l -  

l e d  areas.  Analys is  of t h e  p l a n t  e f f l u e n t  provides  b a s i c  informa- 

t i o n  f o r  a s s e s s i n g  t h e  adequacy of  waste t rea tment  e f f o r t s  and 

t h e  c o n t r o l  of contaminant r e l e a s e s .  It i s  much easier  t o  ge t  

cont inuous  r e p r e s e n t a t i v e  samples o f  the e f f l u e n t  t han  o f  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 determined w i t h  g r e a t e r  

r e l i a b l 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  of 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 .  

During 1977, t he  average  f low o f  p l a n t  e f f l u e n t  was 0.47 m i l -  

l i o n  g a l l o n s  p e r  day .  The average  r i v e r  f low was 1506 m i l l i o n  

g a l l o n s  p e r  day ,  which means that on a n  average  basis ,  each  g a l l o n  

o f  FMPC e f f l u e n t  mixed w i t h  3136 g a l l o n s  o f  r i v e r  water. A t  t h i s  

volume r a t i o ,  radium-226 and radium-228 from t h e  FMPC would have 

amounted t o  only  0 .01% each,  o f  t h e  ERDAM-0524 l i m i t  f o r  water i n  

uncon t ro l l ed  areas. The pe rcen tages  shown f o r  the o t h e r  n u c l i d e s  

i n  Tab le  4 would have been s i m i l a r l y  reduced .  

Opera t ions  a t  t h e  FMPC d i d  not  cause  any S t a t e  s t anda rd  f o r  

non-rad ioac t ive  contaminants  t o  be exceeded I n  t he  r i v e r .  The 

contaminants  l i s ted  i n  T a b l e  5 were s e l e c t e d  f o r  a n a l y s i s  and 

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

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

T a b l e  6 i s  a summary o f  pH data. 
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TABLE 4 R a d i m u c l i d o  in Liquid Effluent (1) 

1 I- 

cesium- 137 

Nepmoium- 237 
Plutonium- 238 
Plutonium- 239 

Radium - 226 

Radium- 228 

Strontium - 90 
Ruthenium- 106 

Technetium- 39 

Thorium 

Uranium 

8.4 x 10-1 1.3 x 10" 

< S.0 x IO4 
< 2.5 x lo-' 
< 5.6 x IO" 

7.2 x 10" 

< 8 x 

< 4 x IO'" 
< 9 x IO"' 
1.1 x IO* 

6.9 x  IO-^ 1.1 x 10 '~ 

7.5 x io-2 1.2 x 

8.2 x IO4 1.3 x IO* 

1.0 x 10'' 1.6 x 

5 . 6 ~  lo4 8 . 8 ~  10''O 

3.0 x 1O-I 4.7 x 10'' 

:. Found 
7. of 

~tMdud! 
0.6 

< 0.03 
< O.Ooo8 

< 0.002 

37 

3 67 
0.1 

40 

5.3 
0.09 

2.4 

- 
- 

- 

Contaminant 

Fluoride 

N i u u e  

&andud 
(2) 

Wi/d 
2 x 10-6 

3 x 10-0 
5 x 10-0 

s x 10-0 

3 x 10" 
3 x 10-e 

1 x 10-6 

3 x 10" 

3 x IO4 
1 x 10-8 

2 x 10'6 

Muimum Minimum Average Gnceauation Sunpling Number 
Conc. Conc. 95 % Detection Scandud 
Found Found Confidence Limit 

Point of mg/l z of 
( 2) 

(1) S.nrples St-dud Limits 

0.8 62 WI so 1.3 0.3 
0.8 62 f IS% 0.1 q / l  1.3 4 1  Q3 s2 1.2 0.3 
0.7 54 w4 49 1.2 0.3 

W l  SO 30 6 14 40 
.3 52 IS8 11 22 63 

.4 49 10s 8 18 5 1  

4 1  mg/l 

2107. 0.3 -/I 35 ay/l 

- 

Footnotes: 

(1) Radionuclides discharged directly to the Greu Miami River 
though a buried pipeline. An additional 4.8 X c i  of 
uranium was discharged in the precipitation rua-off d i c h  
flowed to Paddy's Run v i a  the storm sewer outfall drainage 
ditch. 

(2) ERDA Manual Chapter 0524, Annex A, Table II, Gacearcatiorr 
Guides for water in uncontrolled areas. These Guides ue  for 
water such as the Great Miami River md u e  no1 WMC to be 

applied to the p l ~ t  effluent. They are listed here for corn 
parison purposes, only. 

TABLE 5 Non - Radioactive Contaminants in water 

- 19 - 
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There are no standards for comparison with the results for 

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

tion for 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. 

The results of sediment sampling given in Table 8 do not 

indicate any build-up of uranium along the edge of the water 

where settling might be expected to occur. Most of the uranium 

present in the site effluent Is soluble, probably existing as a 

carbonate complex, and remains soluble after mixing in the river. 

Furthermore, periodic flooding, which is severe enough to cause 

channel alteration and bank erosion, scours the river bed and 

banks and prevents any long-term sediment accumulation. 

NPDES PERMIT 

A permit to discharge liquid effluent has been issued to 

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

permit was issued under the National Pollutant Discharge Elimi- 

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

for 18 parameters at four plant locations. 

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

basis. 

of compliance achieved during 1977. 

The 

Schedules for sampling 

Table 9 lists the 18 parameters and also shows the degree 
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TABLE 6 Hydrogen torr Conceaeuioll 

Sampling 
Point 
(2) 

BS 1 

BS 2 

BS3 
Bs4 
BS5 
BS6 

w4 49 7.4 - 8.9 

Uranium Concentration (1)  
95 7r 

Level 

Detection 
Level p8/g w i / g  Confidence 

22 7.4 x 10-8 

22 7.4 x 10-8 

133 45.0 x 10" 

16 5 . 4 ~  lod 
16 5.4 x 10" 

t 2 5 %  0.5 h / g  
9.4 3.2 x 

Footnotes: 

(1 )  See sampling locuionr shown in F i y e  4. 
(2) Ohio EPA regulation E P -  1, wuer Quality 

Standards, JM. 8, 1975. 

Dirtsace from 
FMpc 
Outfdl 

TABLE 7 Uranium i n s o i l  

I 1 

UIMiUrn Cooccnuuion ( 1 )  

wg pCi/jj Confidence 
957. Detection 

Level 
Level 

3.7 d e s  
1.5 miles 

Downstresm 

Footnotes: 

225% 0.5 V d g  
2.8 '0.9 x lo-' 
2.3 0.8 x !O-' 

(1 )  Results on dry basis. 

(2)  See sampling locations shown in Figure 2. 

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

TABLE 8 Uranium in Miami Rivet Sediment 

3.0 1.0 x lo-' 
2.2 0.7 x 10" 
1.6 0.5 x lo-' 5 25% 0.5Pdg 
1.4 0.5 x lo4 
3.5 1.2 x io4 a 

UDsueam I I I I 

Footnotes: 

(1) Rerults on dry basis. 

(2) Upsueam of amu& of Pddy's Run. 

(3) Domsueun of wuth of Paddy's Run. 
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ESTIMATION OF RADIATION DOSE 

Maximum p o t e n t i a l  dose  a t  t h e  s i t e  boundary. During 1977,  

t h e  h ighes t  average  c o n c e n t r a t i o n  of a i r b o r n e  uranium found a t  
t h e  FMPC s i t e  boundary was 0.64 x 10 -14  p C i / m l ,  a t  boundary 

s t a t i o n  BS-3. 

which would have been r e c e i v e d  from t h i s  c o n c e n t r a t i o n  was ca lcu-  

See T a b l e  1. The r a d i a t i o n  dose  t o  t h e  lungs 

lated u s i n g  a methodology based on t r a n s p o r t  and up take  models. ( 4 )  

This  method y i e lds  a 50-year l ung  dose commitment of  4 . 8  mrems, 

assuming the  year-dong i n h a l a t i o n  of a i r b o r n e  uranium a t  a con- 

c e n t r a t i o n  of 0.64 x 10 p C i / m k .  -14 

The Great M i a m i  R ive r  i s  not  used as a s o u r c e  of  d r i n k i n g  

water bu t  c - a l c u l a t i o n s  of 50-year dose  commitments were made 

assuming a n  i n d i v i d u a l  t o o k  water from a l o c a t i o n  downstream from 

t h e  FMPC d i s c h a r g e  p o i n t .  

assumed. ( 4 )  

r e f e r e n c e  o rgan  which would r e c e i v e  the  most dose ,  4.8 mrems. 

A d a i l y  i n t a k e  of 2 .2  l i t e r s  p e r  day was 

R e s u l t s ,  g i v e n  i n  Table  1 0 ,  show tha t  bone is t h e  

Throughout 1977, gamma r a d i a t i o n  a t  t h e  s i x  boundary sampling 

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

changed and processed  every  th ree  months. See T a b l e  11. The 

maximum annua l  average ,  0 .012  W h r ,  was measured a t  BS-6. Back- 

ground r a d i a t i o n  i n  the  g e n e r a l  area around the FMPC i s  about 

0.009 - 0,010 &hr, as i n d i c a t e d  by the averages  for BS-2 and 

BS-4, which are bo th  l o c a t e d  about  4000 feet  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 .  

I 
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TABLE 9 NPDESSummuy 

Total Body 
1.4 x lo? 
1.2 x 10-5 
1.7 x 10" 
4.4 x 10" 
8.7 x 10'2 
4 . 6 ~  10'' 
1.0 x 10" 
5.0 x lo4 

2.0 x 10 '~  
2.0 x lo4 

1.2 x 10" 

Locatioa 

Manhole - 175 

Bone Kidney G.I. Tract 
2.7 x lo4 1.2 x 10-2 8.0 10-5 
2.9 x io-* 8.7 x 10-6 1.4 10-8 
6.8 x io-8 7.3 x 10-7 6.5 io-? 
1.8 x 10-5 1.9 x 10-8 1.s 10" 

1.1 x io4 8.5 x 10'' - - -  
3.S .-. 
8.1 x 10-8 -.- 6.4 x io4 
2.5 x 10" - - -  1.5: x 10" 

6.1 x IO-* 1.1 x io- 5.3 10-5 

1.4 x 10- 

5.0 x 9.4 x 2.6 x 

2.0 x 10'' 4.6 x 10'' 1.4 x 10" 

Pit Clearwell 

Tot& . 

Sewale 
Treatment Plant 

E ffluent 

0.6 4.8 0.06 0.04 1 

Storm Sever 
Outfall 

. .  
footnote: 

Residual chlorine 
Dirrolved aolidr 
Nivuc (N) 
Amamnia (N) 
Chloride 
Fluoride 
Chromium 
Iron 
Oil & grease 
Flow, MGD 
PH 
Surpended solids 
5-Day BOD 
Surpended solids 
Fecal coliform 
bacteria (No. per 100 ml) 
Suspended solids 
Oil & #reare 
PH 

Permit Limitr 
Daily Daily 

Maximum (1) Averale (11 
0.5 - 

12000 6000 
900 

200 75 
350 290 

10 6 
0.10 0.05 
3 .O 1.2 

15 - 
0.9 - 

40 20 
40 20 
40 20 

400 2 0 0  

2000 

6.5 - 10.0 

100 30 
15 - 

6.5 - 8.5 - 

Compiiance 
with Pemir 
Limitr. % 

100 
100 
100 
100 
99 
99 

100 
100 
100 
100 
99- 

100 
100 
100 
100 

67 
100 
96 

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

TABLE 10 50- Year Dose Commitment From Ingestion of Water 
From The Great Miami River 

Contaminant 
Cr -  137 
Np - 237 
PU - 238 
Pu- 239 
R8- 226 
Ra - 228 
Ru- 106 
SI-90 
Tc- 99 
Thorium 
UrMiUnr 



If 0.0095 mR/hr i s  used as t h e  n a t u r a l  background, about  

0.0025 mR/hr at  BS-6 was due t o  FMPC o p e r a t i o n s .  Th i s  r e s u l t s  

i n  a p o t e n t i a l  annual  exposure  a t  t h e  boundary of  0 .022  R. T h i s  

exposure is e q u i v a l e n t  t o  about  4% o f  t h e  ERDAM-0524 dose  l i m i t  

f o r  i n d i v i d u a l s  a t  p o i n t s  of  maximum exposure.  

Maximum dose  t o  a n  i n d i v i d u a l .  The r e s i d e n c e  c l o s e s t  t o  t h e  

c e n t e r  of  t h e  p roduc t ion  area i s  l o c a t e d  near boundary s t a t i o n  

BS-1. The average  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  d u r i n g  

1977 was 0.56 x 10 -1 4 G I / r n k .  D i f f u s i o n  equa t ion  c a l c u l a t i o n s  (5) 

y i e l d  a n  average  uranium c o n c e n t r a t i o n  a t  t h e  r e s i d e n c e  o f  

p C i / m a .  Using t h i s  a i r  c o n c e n t r a t i o n ,  and assuming 0.47 x 10  

a n  occupancy time f a c t o r  of  80%, a 50-year lung  dose  commitment 

o f  2.8 mrems was c a l c u l a t e d .  

-14  

R ive r  water i s  not  used  as a d r i n k i n g  water supp ly  b u t  i t  I s  

p o s s i b l e  f o r  the r e s i d e n t s  t o  have a n  a d d i t i o n a l  uranium i n t a k e  

i f  t hey  consume a s i g n i f i c a n t  q u a n t i t y  of l o c a l l y  grown vege tab le s .  

The ave rage  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  t h e  FMPC is  0.016 micrograms p e r  gram wet weight. Assuming 

that  a r e s i d e n t  would consume an  average  of one-half  pound p e r  

day of fresh o r  home-canned v e g e t a b l e s ,  an annual  i n g e s t i o n  of 

1 .3  mg would r e s u l t .  The f o l l o w i n g  50-year dose  commitments were 

c a l c u l a t e d  f o r  t h i s  I n t a k e :  t o t a l  body, 0.04 mrems; bone, 0 . 7  mrems; 

kidney,  0 .02  mrems; (3.1. t r a c t ,  0 . 0 5  mrems. 
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Maximum dose  t o  a PoPUlatiOn group.  The community of ROSS, 

Ohio, is l o c a t e d  about  2.5 miles from the  c e n t e r  of t h e  p r o d u c t i o n  

area. 

s t a t i o n  BS-3 Is  t h e  sampling l o c a t i o n  which would g i v e  t h e  best  

i n d i c a t i o n  o f  contaminants  moving toward Ross. S t a r t i n g  w i t h  the 

average  c o n c e n t r a t i o n s  found a t  BS-3, d i f f u s i o n  e q u a t i o n  c a l c u l a -  

t i o n s  g i v e  average  uranium and thor ium c o n c e n t r a t i o n s  a t  Ross of 

0 .10  x 1 0  -1 4 u C i / m a  and 0.57 x 10 

Assuming a time occupancy f a c t o r  o f  80%, 50-year dose commitments 

were c a l c u l a t e d  for t h i s  p o p u l a t i o n  group.  

T a b l e  1 2 .  

Because of d i s t a n c e  and wind d i r e c t i o n  f requency ,  boundary 

-17 I 

uCi/mk, r e s p e c t i v e l y .  

R e s u l t s  are g i v e n  i n  

80-km man-rem dose .  The t o t a l  p o p u l a t i o n  w i t h i n  an  80-km 

r ad ius  of  the FMPC i s  2.5 m i l l i o n .  

dose commitment due t o  a i r b o r n e  uranium f o r  t h i s  group I s  

1 . 4  man-rem. 

The t o t a l  50-year whole body 

-25- 



OTHER ENVIRONMENTAL CONTROLS 

Sewage P lan 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 wi th  o t h e r  e f f l u e n t s  a t  MH-175 (see 

Figure  3 ) .  

however, t he  e f f l u e n t  i s  c a r e f u l l y  monitored and sampled t o  deter-  

mine 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 ,  

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  param- 

e te rs ,  of  t h e  f e d e r a l  EPA secondary  t r ea tmen t  r e g u l a t i o n s  

( 4 0  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 ,  

The comparison i n  T a b l e  1 3  shows that FMPC sewage 

Steam P lan 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  o f  300,000 

lbs. of  steam p e r  hour .  

" R e s t r i c t i o n  on emiss ion  of  p a r t i c u l a t e  m a t t e r  from fue l -bu rn ing  

S ta t e  o f  Ohio EPA Regula t ion  EP-11-10, 

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 the  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 .  

sampling tests have shown that t h e  r a n g e  o f  p a r t i c u l a t e  emiss 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 .  

Repeated s t a c k  

It has been estimated tha t  on ly  two b o i l e r s  w i l l  b e  needed 

f o r  p r o j e c t e d  f u t u r e  o p e r a t i o n s  a t  t h e  FMPC. 

c i p i t a t o r s  have been approved f o r  these two units and a s u b c o n t r a c t  

E l e c t r o s t a t i c  Pre- 
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I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
I 
II 
? 

Location (1) 

BS 1 

BS2 
BS 3 
BS4 
BS5 
BS6 

Dose Rate, mR/hr 
Range Average 

0.008 - 0.011 0.009 
0.008 - 0.010 0.009 
0.010 - 0.011 0.010 
0.009 - 0.011 0 .o 10 
0.008 - 0.011 0.009 

0.012 0.012 

T A B L E  12 50- Year  D o s e  Commitments ,  R o s s  

Organ 
Total Body 
Bone 
Kidney 
Lung 

Dose, mrem 
Uranium Thorium 

0.02 0.01 
0.02 0.2 
0.06 0.3 
0.6 0.05 

T A B L E  13 S e w a g e  T r e a t m e n t  Plant Data 

Parameter 

Suspended Solids 

B.O.D. (5-day) 

Fecal Coliform 

PH 

~~ 

F MPC 
EPA Standard Monthly 

Results 
30 days (1) (rneli) 30 3 avg. 

Reduction (2) (%) 2 85 96 

30 days (mg/i ) 30 1 avg. 
7 days (mg/l) 45 5 ma. 

30 days (per 100 ml) 200 8 a v 5  

7 days (per 100 ml) 400 58 ma. 

7 days (1) (mg/l) 45 12 mas 

Reduction (%I _> 85 98 

(range) 6.0 - 9.0 7.0 - 9.1 (3) 

(1) Sampling period. 

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

(3) During 1977 the range maximum of pH 9.0 was exceeded in one daily sample. 
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has  been awarded f o r  i n s t a l l a t i o n .  It i s  a n t i c i p a t e d  tha t  t h e  

i n s t a l l a t i o n  w i l l  b e  completed by  December I, 1978, and t h e  FWC 

w i l l  be i n  compliance w i t h  t h e  Ohio p a r t i c u l a t e  emiss ion  l i m i t  as 

of  December 30,  1978. 

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  PMPC 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  a g e n c i e s  and t h e r e f o r e  a t  t h i s  t i m e  i t  i s  imposs ib l e  

t o  s t a t e  compliance s t a t u s .  However, low s u l f u r  c o a l  (1.65% 

s u l f u r )  was burned d u r i n g  1977 and t h e  f u t u r e  u s e  o f  c o a l  con ta in -  

i n g  l e s s  t h a n  1% s u l f u r  i s  

SO2 emiss ion  r equ i r emen t s .  

planned i n  o r d e r  t o  meet contemplated 

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  

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  State  of  Ohio EPA Regu la t ion  EP-11-11, " R e s t r i c t i o n  o f  emiss ion  

of 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 . "  Through the  use 

of  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 p r o c e s s  o p e r a t i o n s  are fa r  below t h e  e s t ab l i shed  l imi t s .  

No problems are a n t i c i p a t e d  i n  remain ing  i n  compliance w i t h  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 ib le  trash,  paper ,  wood, e t c .  It i s  equipped 

wi th  a gas-fired a f t e r b u r n e r  t o  a id  i n  a t t a i n i n g  a g o a l  of +1850°F 

t empera tu re  i n  t he  s t a c k  gases. The p a r t i c u l a t e  emiss ion  l i m i t  
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prescribed by State of Ohio EPA Regulation EP-11-09, "Restriction 

on emi88iOnS from incinerators" 1s 0.10 pounds o f  particulate 

matter per 100 pounds of combustible refuse charged. 

limited sampling have indicated that particulate emissions at 

low operating rates are not In compliance with prescribed limits. 

Installation of a new incinerator meeting EPA emission limitations 

is planned. 

Data f rom 
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