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ABSTRACT 

The environmental monitoring program !or the  sarcplinq of zir and water durinq the 
f i r s t  quarter of 1961 in the vicinity of the Feed  Materials P r d u c t i o n  Center,  
Fernald,  Ghio is presented. Tse amount of m a t e r i d  released to the environr.ent 
w a s  small  in comparison t o  the x x i r r u n  permissible leve ls  recormended by the  
r\lationd Committee on 3adiation Protection and Measurements and the S ta te  
of Ohio. 
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ENVIRONLENTAL :dONITG3INS DATA 

T h e  followinq report concerns the environzentcrl ironitorin7 d a t a  performed in the Fernald Area 
by the  F e e d  Materials Produrtion Center  (F:.lPC). T h e  F X T  is operated by the National Lead  
Company of Ohio (NLO) for the  United S t a t e s  Atoric Zner7y Cozmission.  The prsject  is located 
in a val ley near Fernald in southwestern Ohio. T h e  2roiuction area of FXPC covers  a n  a r e a  of 
136 a c r e s ,  and is located .zpproxirr.ately in tke center  5 a i350 a c r e  qovernir.ent -0wne.d site. 
Llost of t h e  s i t e ,  includinq tke entire pro,iuction a rea ,  is ixcated within Hatxilton County, Chio, 
but a p p r o x i x t e l y  200 acres  x e  si tuated in sm:hern 3ut ie r  County. Adjacent to the s i t e  a r e  the 
srr.all v i l laqes  oi Fernald,  Xew 3al!ixc:e, 3 0 ~ s .  a n i  Shcndon, 211 beinq located one mile or Kore 
from the  project. T h e  IarGer near ty  c.x.r .uni: ies 2: Ci.-.cir.nrrti and 8amilton a r e  20 an.! l a . a i r  
rri les respectiveiy.  (For re!a!ive locations see Fiqure 1 j .  

FIGURE 1 Area Map of Relative Locations 
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Operations at this project de21 ,.vi?+ the prccessli.1 si ci;:.-qraie uraaniui:. ores mi sie .:G~CP:.- 

trates to produce metallic uraniur.. Tkese prccsses i rc ide :  7cij .ii;estion of :ke x e s  ziii 

concentrates, organic phase extrxricn of m n y !  nitrstn, s k s c l q u n n t  conversion d t h e  uranyl 
nitrate to uranium oxides ard .tetrdlusri?e, ;e!x!im t :  u m i c .  retal, m i  f+ri:Ttiqz Qf -the 
metal into fuel elements. The project also incluies ;lnn:s !or s x q ! i n q  of the ores 2nd concen- 
trates and recovery of uranim frcE various resijues. The fincl product is used tkouqkout t h e  
United States as a fuel for nuclear reactors. 
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Par t  I - Monitoring of Water 

E a c h  of the  individual production plants  on the project has  collection sumps and t reatnent  equip-  
ment t o  remove the uranium from t h e  process  waste  water. T h e  effluent from the  plants a r e  col- 
lected at a central  point for ejuai izat ion.  T h e  water passes t o  a chemical was t e  pit, as s e e n  in 
Figure 2, which s e r v e s  as a set t l ing basin for removal of any remaining se t t leab le  so l ids  from 
the water. The flow which i s  i ecan ted  t o  the  c l ea r -we l l  portion of !he pit is virtually f r e e  of 
so l ids  and radioactivity. T h e  effluent is then comkined with tkzee other types of project was t e  
water and discharged t o  the river. 

Water samples are taken t o  de te rz ine  the  effect  oi the s i te ' s  liquid wastes  upon the Great :diani 
River, into which all of the plant 's  liquid ef!:uer.ts ?ass. T h e  resul ts  of the monitoring of liquid 
effluent have been reported to the Ohio 3 e p a r t c e n t  of Health on a monthly b a s i s  s i n c e  1954 and 
dupl icate  samples are taken bya State  Engineer and CI Plational Lead Coinpany of Ohio Industrial  
Hygienist. One sample every cor.!!. is exchanqed in or?er that e a c h  group c a n  evaluate the other's 
sampling procedure and analyt icci  resul ts .  

DWG. 171 -60 

TREATED LlQUlO EFFLUENT WATER TREATMENT 
FROM PRODUCTION PLANTS PLANT EFFLUENT 

-STORM SEWER 

*TREATED SANITARY 
SEWER 

1 75 

CLEAR WELL 

* 
GREAT MIAMI RIVER 

F I G U R E  2 Flow Diagram of Chemical Waste and Disposal Process 
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T h e  locations of all sampling points a r e  s h o m  in Fiqure 3. A wier- type water s a r ? I e r  co l lec ts  
(at  point B) samples of the combined s t ream ( s e e  a i s 0  Figure 2 ) .  T h e  collected sample is removed 
and analyzed daily. These  resu l t s  when uti l ized with measurements of river flow me tne b a s i s  
for calculated outfall  river concentrations. Since it is difficult to  have th i s  type of sarr.pler in 
an upstream (point A) and downstream (point C )  location, weekly spot  samples  me taken a t  these  
points. The  collected samples a t  all points a r e  analyzed for uranium, total  activity,  chlor ides ,  
f luorides,  and nitrates.  

DWC. 168.50 

ROSS 

I 

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

A. Firs t  Quarter Monitoring Resul ts  

Table  I indicates the high, average,  and low concentrations of the calculated and sampled con- 
taminants in the river during the first  quarter of this  year. The applicable hIPC's and the per cent 
of e a c h  MPC a r e  a l s o  indicated for comparison. 
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Location' 

B 
(FMPC Out fall - Ca Iculated 

Concentrat ion in River) 
A 

(Upstream Concentration) 
C 

(Downstream Concentration) 

C - A  Difference 

TABLE I Kater Sampling Results for the First Quarter of 1%1 

Uranium (X I O - ' ~ ~ / C C )  Total Activity (x 10-epc/cc) 
No. of 

Sanp!es H i i n  Low Avq. '% h:PC HiqS LOW. .. Avq. % MPC 

90 .042 .001 .007 .035 .060 .001 .005 .I7 

:5 .O: 9 .003 .010 .OS5 . i 09 .009 .034 1 .IO 

. C i 3  .OG6 .3 12 .053 . i 55 .514 .05 I 1.70 . _  ., 

- N A  X.4 .OC2 . a i 0  X A  NA .017 .60 

( I ) !.!=c .- L .- J y 13- e / L / C C *  3 x IG--'pc/cc** 

a 
n - 

. L  

C - A  

S itrate (ppm) Chloride ( p p m )  

2 2 . 1 ;  . ! 5  7.32 19.7 51.62 .I7 5.99 2.4 - -  .- d. 

24.:; 2 . C C  i 1 . 1 3  2 5 . 2  94.30 10.00 40.13 i5.1 . -  
a -  

22.3; 5.OC l 2 . 4 0  29.2 76.50 10.00 41 .00  15.4 . -  ._  
- N.1. $.A 1.27 2 . 0  XA N A  .87  .?5 

( 2 )  >.:=c 41 ppn 250  ppm 

Fluoride (pptn) 
B 
A 
c 

- .  
C,-n 

- S o t  Applicable 
p d c c  - Microcuries per cubic centimeter 
p ~ m  - parts per million 
( 1 )  - I!. S. Department of Commerce. Sational Riireau o f  5tanilards llanrlbook 69. Pages 86', 93.'. 
( 2 ) -  SI.0-State 
t - See Figure 3 

.I6 13.3 

.26 2 i . 7  
.-I .;5 :J.L.. .30 25.0 
- x:. . \ ,  .04 - 5 . 3  

7 .  

. . - _. - . 3: . . *  .c ;  
.:'- X.L. - -  . .  i - l  

, .  
. . .  

The above table indicates that the average czicuiate?.concentrations (B) qf ail l iquid waste 3is - 
charqed to the river were 16.7% :..!PC or iess. T5e difference between ups t r eam an.4 ,3o*.vnstrear. 
concentration (C-A) ,  essentially the sace fiqxe ' IS  3 arrive4 at by river sarc;iinq, revealei that 

liquid discharges for all contaminants averaqe.i 2.3% :.lPC oi less. 

The average concentrations of all sample3 contarsinants at the ,domstrearr. position (C)  iniicates 
each contaminant was well belov; the a-,plicacle IdPC's. It nay ke.conclde:led from the first 
quarter sampling and calculations that the FYPC effluent prduced little chanqe in the river's 
quality. 



Part I1 - Uonitorina of Air 

During the many involved processes performed at th is  project various airborne dus ts  are generated. 
In order to collect the valuable material, the project uses d u s t  collectors which remove almost 
all of the generated airborne material. The dus t  collectors, such as bag collectors, electro- 
static precipitators and scruzcing towers x e  specially desiqned for each operation and precede 
all stacks, Air sampling of these exhaust stacks is raintained on a continuous schedule. 

An environrr,en!al air sarriplin? program h3s teen established to ieterrine the a-.ount o! rraterial 
which is in the air surroundinq the project. Ai: sarples, rainwater, and Cumpapers from fallout 
stations are collected aroun: the 1000-xre p!mt site a d  at points as far a w y  as 10 miles. 
The sariplinq of airborne particulate matter provides a good inr',ication oi !he arrount of material 
released into the atmosphere by the projec!. Tke acount of wcticulztes in the air is calculated 
by drawing a known quan!ity of CJK through a filter medium 3rd analytinj the medium for iraterial 
indicative of the operation. 

DWG. lbV  .bO 
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N I SAMPLING STATIC:.S 

FIGURE 4 Air Sampling Locations (Fernald Area, Feed Materials Production Center and 
Surrounding k e a )  
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The environmental a i r  s a r p l e s  a re  divided into two c lass i f ica t ions :  Perimeter a i r  samples; and 
"of f -s i te"  a i r  samples.  There a r e  four permanent a i r  s a m l i n g  s ta t ions  a t  the corners of the 
production area. These  air  sampling s ta t ions  a r e  shown in Figure 4. Samples from theseperim- 
eter s ta t ions  are collected each  week and analyzed for  uranium and total  activity. The  off - s i t e  
samples a r e  collected by air  sampling equipment w h c h  has been installed in a motor vehicle.  
These  samples a r e  also analyzed for uranium and total activity.  The location at which the air 
samples will  be taken is determined by local metetological conditions on the day of sampling. 
Replicate samples a r e  taken a t  each  s a r p l i n g  point and averaged to obtain a representative con- 
centration for that location. 

A. Firs t  Quarter Ivlonitoring Resul t s  

Table 11 indicates tt;e hiqh, average, and low concentrations for perimeter air sampling during t h e  
first  quarter. The LIPC's 3rd the p r c e n t  of the MPC are listed for comparison. The  resu l t s  of 
sampling indicate that even well within the project a rea  owned and controlled by the AEC, the 
concentrations averaged only 5.555 of the MPC for uranium and 0.21% of the  MPC for total  radio- 
activity.  

TABLE 11 Perimeter Air Sampling Resu l t s  for the  First  Quarter of 1961 

NA - Not Applicable 
pc/cc - Microcuries per cubic centimeter 
( 1 )  - U .  S. Department ofCornmerce.Sationa1 Bureau of Standards Handbook, 69, Pages 860, 94.0. 
t - See Figurs 4 

All of the o f f - s i t e  a i r  szmples taken during the first quarter of 1961 are tabulated in groups 
depending upon the  sampling d is tance  frorr; the k o j e c t .  Table III indicates the high, low and 
average concentration for the  off - s i t e  s a r p l e s  in each  of the four groups. 

. 



TABLE 111 Off-Site Air Samplina Results for the First Quarter of 1961 

~ 

I.JA - Not Applicable 
p / c c  - Xlicrocuries per cubic centimeter 
( I )  - CI. S. Department of Commerce, Satianal I h r e a u  of Standards Ilaodbook.69. Pages 8 6 * ,  91.0.  
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CONCLUSIOYS 

The concentrations of mater id  present in !he air and water environ surrounding the FMPC project 
are well below their respective XlPC's. It therefore may be concluded from this report that the 
Fernald Area Operations aided ins iqni f icmt  amounts of material t o  the surrounding community 
environment. 




