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ABSTRACT 

The environmental monitoring p r o q r m  for the  sampling of a i r  and water durinq 
the second half of 1969 and a summary report for 1969, in the vicinity of the 
Feed  Materials Product ion Center. Femald.  O h 0  is presented. T h e  amount of 
materials released to  the  env i romen t  w a s  s m a l l  in comparison to  the maximum 
p e r m i s s i d e  leve ls  recommended in AEC Manual Chapter  0524 and the  S ta te  of 
Ohio. 
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FIGURE 1 Area Map of Relative Locations 
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Operations a t  th i s  project d e a l  with the  processinq oi kiqh -grade uranium concent ra tes  to produce 
metall ic uranium. These  p rocesses  include: ac id  i iges t ion  of the  concent ra tes ,  organic phase  
extraction of uranyl nitrate,  subsequent  conversion oi the x a n y l  n i t ra te  to uranium oxides and 
tetrafluoride, reduction to uranium metal,  a n d  fabrication of the metal  into fuel elements. The 
project a l s o  includes plants for sampling of the  concentrates and  recovery of uranium from various 
residues.  The  final product is used  throughout the irnited S ta tes  as a fuel for  nuclear reactcrs. 

Durinq the  past two years  t h e  project h a s  also processed thorium t o  produce purified oxide cnd 
metal. T h e  processes  are es sen t i a l ly  t h e  same  as those  used  in producing uranium. 

During the  many invoived reac t ions  end p r o c e s s e s  t t= :  lead :o the reac tor  fue ls ,  various liquid 
and airborne was te s  are qenerated.  T h e s e  was te s  czntain varying quantities of urmium a d  
thorium. Various in -p lan t  methods are used  to curtzii :heir ; e iease  to t h e  environment. A l r o s t  
complete removal of tke mater ia l s  is accomplished by :sing ciust collectors and was te  t r ea t r en t  
processes .  .4n environmental monitorinq program hzs ceen es tab l i shed  to determine the  concen- 
tration of plant materials in the water and  a i r  ou t s ide  !he project. The  r e su l t s  of h s  program in  
p a s t  yea r s  and the  present report i n d c a t e d  that the rr.c:er:al reieased to the  environs at t n ~ s  site 
is well within t h e  maximum permiss ib le  concentra:ions (h4PC) as recommended by the AEC and 
the State of Ohio regulations. T h e  followinq paqes c o n t a n  r e s h s  of the  environmental scnplinq 
program durinq t h e  period covered by t h i s  report. 

I 
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Par t  I - Monitoring of Water 

Each  of the  individual production p l an t s  on the  project h a s  collection sumps and treatment equip- 
ment to remove the uranium from the  process  wastewater. The  effluents from t h e  p l an t s  are col- 
lected at a q e n e r d  sump for additional treatment and sett l ing.  Clear water from the  sump is 
pumped t o  the  river. The  s o h d  portion is pumped to a chemical was te  pit  for further sett l ing.  T h e  
clear ef f luent  from the pit is then combined with three other types of project wastewater  and dis- 
charged to the  river. 

Water samples  are taken to ietermine the  e f fec t  of the s i t e ’ s  liquid was te s  upon the  Great Miami 
River, in to  which a l l  of the plant’s liquid e f f luents  pass. The  resu l t s  of the  monitoring of liquid 
effluent have been reported to the Ohio Department of Health on a monthly basis s i n c e  1954 and 
dupl ica te  samples  a r e  taken by a Sta te  Engineer and a National Lead Company of Ohio Industrial  
Hygienist. One sample  every conth  is exchanged in order that each  qroup c a n  eva lua te  the other‘s 
sampling procedure and analytical  results.  

TREATED EFFLUENT FROM 
PRODUCTION PLANTS 

{EMlc3 $-WATER TREATMENT PLANT 

WASTE PIT 

OWG 11-70 

LIFT STATION STORM - SEWER 

MANHOLE - 175 
CONTINUOUS 7-* 
SAMPLER 

1 
GREAT MIAMI RIVER 

FIGURE 2 Flow Diagram of Chemical Waste and Disposal Process 
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T h e  locations of the  principal effluent and water sampling points a r e  shown in Figure 3.  A Par -  
sha l  Flume type water sampler co l l ec t s  ( a t  point 6) samples  of the combined effluent s t ream (see 
also Fiqure  2) .  T h i s  sample is col lec ted  and ana lyzed  o n  a da i ly  basis.  Fiesults of th i s  analy- 
sis uti l ized with daily measurement of the  river flow are the b a s i s  for cdcu la t ing  t h e  contami- 
nant concentration added to the  river. At point A, upstream from the effluent discharge point,  a 
w e k l y  spot sample is taken for background cmalysis. At point C,  downstreum, a continuous sam- 
ple  1s taken for a 24-hour period and at l e a s t  o n e  sample is ‘analyzed each  week. Samples of the  
storm sewer  overflow are collected in an automatic flow integrated sampler when overflow occurs. 

A l l  of t h e s e  samples  a r e  analyzed for uranium, total  ac t iv i ty ,  chloride, fluoride, anti nitrate.  
Samples taken at all sampling points a r e  also ana lyzed  for RaZze ,  daughter of T h Z 3 2 .  T h i s  i s  
the  controlling nuclide in the  thorium decay  chain.  Control of !his activity and the total  ac t iv i ty  
insure that all MPC’s in the  thorium decay  cha in  are not exceeded. 

BUTLER 
HAYILTON 

FIGURE 3 Water Sampling Locations (Fernald Area, Feed Materials Production Center and 
Surrounding Area) 

A .  Water Monitoring Resul t s  

- 
! ,&le I indicates’ the high, average, and low concent ra t ions  of the cdcu la t ed . cnd  sampled con- 
taminants during t h e  second ha l f  of 1969. T h e  upplicable MPC’s and the percent of each W C  
a e  also i n d c a t e d  for comparison. 
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T,.\BLE I Rater Sampling Results for the Second Half of 1969 

( 1 )  See Figwe 3 
( 2 )  
( 3 )  AEC Manoal Chapter 0524 
(4) NLO - State 

( 5 )  ppm - pans per  million 
NOTE: Figares marked < are taken a s  the whole figure in averaging, 

C i / d  - Microcuries per milliliter 

The above table indicates that the average calculated concentrations (B) of all liquid waste dis- 
h a w e d  to the river were 8% MPC or less.  The difference between upstream and downstream 
concentration (C -A) ,  essentially the same fiqure as B arrived at by river sampiinq, revealed that 
liquid dischaxqed for all contaminants averaged 9% MPC or less .  
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The average concentrations of all sampled contaminants at the downstream position (C) indicates 
each contaminant was wel l  below the applicable MPC's. It may be concluded from sampling arid 
calculations that the FMPC effluent produced l i t t le  change in the river's quality. 

B. Annual Water Monitoring Data for 1969 

Table I1 is c surrnary of both Semi-annual reports in regard to eff luent  concentrations 
FMPC site. 

a t  the 

TABLE I1 Eater Sampling Results for 1969 

(1) See Figure 3 
(2) CL Ci/ml - Microcuries per milliliter 
(3) AEC Manoal Chapter 0524 
(4) NLO - State 

( 5 )  p p n  - parts per million 
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T h e  MPC's for  nitrate, chloride, and  f luor ide  were es tab l i shed  by :he National Lead  Company o f  
O h 0  a d  the S ta t e  of O h 0  as a g u i d e  fo r  was te 'e f f luent  operations. T h e  NLO -StcrLe va lues  refer 
t o  a time-weiqhted average concent ra t ion  and not to daily outputs. T h e  average  concentrations 
found downstream were 16 ppm ni t ra te ,  37 ppm chloride, cna 0.5 pgm fluoride, a l l  of which are 
well below the  respective MPC's. 

T h e  r e su l t s  of the monitonnq of l iquid e f f l u e n t s  i n  1969 indicate !hey averaged well below the 
rnaximum pernusslble concentrations for  uranium, radium - 229, t c t a l  :cdioactivity, chloride, fluo- 
ride, and nltrate. The  r e su l t s  for 1969 5 e  of the sane :,aqrutuie a s  they  have been in pas t  
years.  

Par t  I1 - Monitoring of Air - 
During the  many involved p rocesses  performed a t  t h i s  project carious airborne d u s t s  a r e  gener- 
ated.  In order t o  collect  the va luable  material ,  the project uses d u s t  co l lec tors  which remove 
almost a l l  of the  generated airborne r a t e r i a l .  The dust collectors, such  as bag col lec tors ,  
e lec t ros ta t ic  precipitators and scrubbing towers a re  spec ia l ly  desiqned for e a c h  operation and 
precede  all s t acks .  Air sampling of t h e s e  exhaus t  s t x k s  is naintained on a continuous schedule .  

An environrzental air sampling program h a s  been estchlished := ieterm:ne the  amount of inatericl 
which is in tke  cur surroundmg the  project.  t L r  s a x p i e s  are cci!ectea around t h e  1000-acre  plant 
and at points as far away as 10 niles. T h e  s m p l i n q  of c r k o m e  particulate matter provides a 
qood-indication of the amount of rnateriai r e l eased  :::o :he at-osphere by the  project. A known 
quantity of air is d x w n  through a fi l ter  medium x+.!ch is then m a i y z e d  for uranium and racho- 
activity.  An analvsis for thorium is not cons idered  necessary  b e m u s e  of t h e  small  amount of 
thorium handled on the  project. 

The  environmental a i r  samples  are d iv ided  in to  two classifications:  R r i m e t e r  a i r  samples: and 
"off-site" air samples. There  a r e  four permanent a i r  sampling s ta t ions  a t  the  c o r w r s  of the 
production area. These  a i r  sampling s t a t ions  a r e  shown in Figure 4. Samples from these  p r i m -  
e t e r  s t a t ions  a r e  collected each  week and  ana lyzed  for uranium and total activity.  The  off - s i t e  
samples a r e  co l lec ted  by a i r  sampling equipment which has  been installed in a m o r  vehicle. 
T b s e  samples  are a l s o  ana lyzed  for uranium and total activity.  The location at which the  a i r  
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samples  wi l l  b e  taken is de te r r ined  by loca l  meteorological conditions on the day  of sampling. 
Approximately 80% of all samples a r e  taken downwind of t h e  plant. Repl ica te  s m , p l e s  are t d e n  
at e a c h  sampling point and averaged to obta in  a representative concentration for tha t  location. 
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I ti 0- AIR SAMPLING STATIONS 

FIGURE 4 Air Sampling Locations (Fernatd Area, Feed Materials Production Center and 
Surrounding Area) 

A. Air  Monitoring Resul t s  -- 

Table 111 shows the  high, average, and low concentrations for perimeter air sampling during the 
second ha l f  of 1969. T h e  MPC's and the per c e n t  of the  W C  are listed for comparison. The 
re su l t s  of sampling indicate that even  well within the project area controlled by the AEC, t h e  
concent ra t ions  averaged only 5% of the MPC far uranium and 0.2% of the MPC for total  radio- 
activity. 
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TABLE 111 Perimeter Air  Sampling Results for the S e c o n d  Half of 1969 

No. of Uranium x lo"* B C i / d ( * )  Total Actlvlty x L?Ci/ml(') 
Location( 1) 

Hiqh I L o w  Avq. %MPC Hiqh L o w  Avq. I %MPC 

. 2  . 2  s'ff 22 .2  I < . l  <.l 5 .6 < . l  

N W  .i I < . l  5 1.1 <.! i . 2  . 2  2 4  < . I  

.::reraae Concentration I I NAW NA i .I I 5 I NA I NA I .2  i .2  

( 1 )  See Figure 4 
2)  L!Ci/ml - Microcuries per milliliter 
( 3 )  N A  - Not Applicable 
( 4 )  A E C  Manual Chapter 0524 

.:.:I of the off -site air samples taken durinq the second half of 1969 are tcbulated in Groups 
ie-nding upon the  sampling distance from the project. Table IV indicates !CP kiqh, low and 
=.:eraqe concentration for the off -site sarples in each of the  four qroups. The MPC's and the 
px cent of the MPC are listed for comparison. The results of sampling i n d i a t e  that the off- 
s:te concentrations averaged only 5% of the MPC for uranium and 0.2% for total radioactivity. 

TABLE IV Off -Site Air  Sampling Results fa the Second Half of 1969 

(1  1 U C i / d  - Microcurie. per milliliter 
( 2 )  NA - Not Applicable 
13) AEC Manual Chapter 0524 
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B. Annual Air Monitoring Data For 1969 

Table V indicates the high, average, and low concentrations for perimeter air sampling during 
1969. The MPC's and the per cent of the MPC are listed for comparison. The results of sampling 
indiccrte that even well within the project area owned and controlled by the AEC, the concen- 
trations averaged only 5% oi the MPC for uranium cnd 0.3% of the MPC for total radioactivity, 

TABLE V Perimeter Air  Sampling Results for 1969 

(1) See Figure 4 
( 2 )  kCi/rnl - Microcuries per mil l i l i t er  
(3) N A  - Yot  Applicable 
(4) AEC Manual Chapter OS24 

All  of the off-site air samples taken during 1369 are :abulated in groups depending upon the 
samplinq distance from t h e  project. Table VI  indicates the high, low and average concentration 
for the off -site samples in each of t h e  four qroups. The MPC's and the per cent of the MPC are 
listed for comparison. The results of sampling indicate that the off -site concentrutions averaged 
only 5% of the MPC for uranium and 0.3% for total radicactivity during 1969. 

TABLE VI Off -Site Air Sampl ing  Results for 1969 

1 )  

(1)  b Ci/ml - Microcuries per mill i l iter 
(2) N A  - Not Applicable 
(3) AEC M.nud Chapter 0524 



- 14- 

CONCLUSIONS 

During the second half of 1969, the  mount of material released to the a i r  and water remained 
a t  the low level that it had during previous years.  The  results of monitoring for 1969 a r e  of the 
same mamitude as they have been  in the p a t  years.  The  average concentrations of material 
present in the air and water environ surrounding the FMPC project was wel l  below their respective 
MPC's. I t  therefore may be concluded from this report that the Fernald Area Operations added 
insignificant amounts of material  to  the surrounding community environment. 
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